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1935 yiinda Kaman'’da dogdu.
Ortaockul ve Lise tahsilini parasiz
yatill olarak Nigde'de tamamlad.
I.T.U. Makina Fakiiltesi Ugak |
Boliminden 1969 yilinda mezun
olduktan sonra Makine ve Kimya |
Endlstrisi Kurumundan burs aldigi
icin  MKEK Ugak Fabrikasinda
gobreve baslad.

1966-1968 arasinda Hv.K.K. liginda |
askerlik gorevini yapti ve tekrar
MKEK Roket Subesinde goéreve
basladi. Burada 1973 yilina kadar Mdudir
Muavini ve Sube Mudurliga, 1973-1979
arasinda ise Tekstil Makinalari Fabrikasi
Mudarltga yapti.

1979 yilinda TUSAS’a Genel Mudur Yardimcisi
olarak atandi. 1988 yilina kadar bu gorevi
strdurdi. 1988-1990 vyillarinda Gen. Md.
Vekilligi, 1990 vyilindan itibaren de Genel
Mudurlilk gorevine getirildi. Halen bu gorevi
slUrdirmektedir.

TUSAS’daki gorevi sirasinda ugak secimi, F-16
projesi LOA caligmalarn, Ortaklik Anlagmalari,
Offset Anlagmalari, Ana stzlesme caligmalarina
fillen istirak etti. Bu sirada 1984-1987 yillarinda
TAl Yonetim Kurulu Bagkanhdi ve Yonetim
Kurulu Uyeligi yapti.

31 Mart 1994 tarihinde TEI Yoénetim Kurulu
Uyeligine, aynmi giin Yén. Krl. Baskanhdina
getirildi.

TUSAS Genel Muadurligi yaninda TEI Yon. Krl.
Bsk.hgini da yiriitmekte olup evli ve 2 cocugu
bulunmaktadir.

Was born in 1935 in Kaman. After
Primary School he has completed
Secondary and High school in
Nigde. He has graduated from
stanbul Technical University -
| Mechanical Faculty - Aircraft
. department in 1959. He joined to
| MKEK just for getting scholarship
from the Mechanical and Chemistry
Institute Foundation (MKEK).

During 1966-1968 he did military
service in the TUAF. After the army
he started to MKEK Rocket Office again. In this
foundation he worked as a Deputy Manager
and Office Manager till 1973, and worked as a
Textile Machines Factory Manager between
1973-1979.

In 1979 he transferred to TUSAS as a Deputy
General Manager. 1988 he assigned as Acting
General Manager then, he became a General
Manager in 1990, he is still working in that
position. During this period He was the member
of Aircraft Selection Group, F-16 project LOA
studies, Joint Venture studies, prime contracts
studies. In this period in 1984-1987 he was TAI
Chairman of the Board and the member.

He became TEI Chairman of the Board by 31
March 1994.

Now he works for both TUSAS as a General
Manager and TEI Chairman of the Board. He is
married and has two children.

Nuri KARAOGLAN
Y. Miih. / Eng. M.Sc.

TEI , Yonetim Kurulu Baskani / Chairman of the B.0.D.
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Degerli Konuklar,

Turkiye'de Ugak Motor Sanayii ve Gelecegi
Paneli’'mizin tgtlinciisiine hosgeldiniz.

Heniliz ¢ok yeni olmasina ragmen, Ucak
Motor Sanayii ve gelecegini belirleme ve ileriye
gotliirme c¢abasi icinde bulunan biitiin taraflarin
bulusma yeri olma &zellegini kazanmis olan
panelimizin, bu ozelligini gelecek yillarda daha
genis katilimlar ile devam

ve basarilar

ettirecegine olan inancim tamdir.

Birinci Panel’de iilkemizdeki mevcut
durum ortaya konulmus, ucak motor
sanayiinin gelecegine iliskin gériisler
tartigilmusts. Sektoriin Ontindeki en biiyiik
engellerden bitin  taraflarca

biri  oldugu

vurgulanan, kuruluglar  arasindaki  iletisim
yetersizligi neredeyse ortadan kalkmis ve ortaya
¢ikan yakinlasma, isbirligine déniisme asamasina
gelmistir,

Gegen yil yapilan ikinci Panelde ise yurt
disindan temin edilen mal ve hizmetlerin,
olabildigince yurt icinden saglanmasi konusu ile,
yurt icinde dUretilen katma degerin arttirilmast
temalart islenmis ve alinan bir karar ile teskil

edilen Calisma Grubu bu konularda énemli
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Distinguished Guests,

Welcome to our third Panel on Aircraft
Engine Industry and its Future in Turkey.

I truly believe that our panel which is the
meeting point of many parties striving (o
determine the future of and to advance the
Aircraft Engine Industry, even though it is a new
field, will continue with bigger participation and

success in the coming years.

The existing situation was brought
forward and the opinions related to the
aircraft engine industry and its future were
discussed in the First Panel. The lack of
communication between institutions, which was
claimed to be one of the biggest obstacles in
front of the sector, has been almost eliminated
and the convergence arose was about to turn
into a cooperation,

In the Second Panel which was held last year,
the necessity to acquire the material and services
procured from abroad within the country and to
increase the value added produced at home
were discussed and the Working Group which

was established upon a decision carried out
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calismalar gerceklestirmistir.

Az sonra sunulacak olan Motor Calisma
Grubunun bir yillik faaliyet raporunda ele alinan
konular ve yapilan calismalar, tlkemizde bu
sektoriin sahip oldugu potansiyelin bir baska
gostergesi olacaktir.

Bitin bunlar Panel'imizin Turkive'de Ugak
Motor Sanayiinin gelisimine buyik katkiar
yapt1§1n1 kanithiyor ve ben bundan buytk
mutluluk duyuyorum.

Su anda acilisin yapuginuz Uglineti Panel’de
islenecek olan “Ucak Motor Sanayiinde Ar-
Geﬁ,

degerlendirilip ¢ozim, ve onerilerle en dogru

temasmnin  da  hakettigi  diizeyde
hedefe yonlendirileceginden en ufak bir kusku
duymuyorum. Bu konu yillardan beri eksikligi
bilinen ve dile getirilen, sartlart olusmus bir
hedefe yonelim arzusunun  disavurumudur.
Ucak Motor Sanayii, Universitelerdeki
birikim ve Sanayiinin sahip oldugu
olanaklarla birleserek Ar-Ge konusunda da
atdim yapma asamasina gelmistir. Ancak

hepimizin bildigi gibi ulasilmasi kolay

olmayan bu hedef, biitiin taraflarin
fedakarligi ve isbirligi ile
gerceklestirilebilir. Bugin ve  yann

yapacagimiz toplantilarla ortaya konulacak olan
hedeflere ulasmada herkesin Uzerine diiseni
vapmak konusunda tereddit etmeyecegine

inantyorum.
Degerli Konuklar,

Ulkemizde ulusal bir motor sanayii

yaratilabilmesi icin Onemli mesafeler
kaydedilmistir. TEI bu anlamda 12 yilhk
maziye sahip bir kurulus olarak kisa strede
kendisini ispatlamis, uc¢ak motor imalat
teknolojisini tlkemize transfer eden ve bu
endistrinin nivesini olusturmak misyonunu
stlenmis, ufku diinyaya agik, olusturdugu saglam
altyapist ile yeni hedefleri gerceklestirmeye hazir,
Bu haliyle
Tirkiye’de Ucak Motor Sanayiinin lokomotifi
olabilecek kabiliyete sahip bir kurulustur ve
bunun icin miimkiin olan hi¢c bir

fedakarliktan kacinmamalktadar.

ulusal  kurulusumuz olmustur.

Ulkemiz
diizeyine ulasmasinda rol oynayan ve daha

sanayiinin bu gelismislik
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important studies in this regard.

The subjects tackled in the one year activity
report of the Engine Working Group and the
studies carried out will be another indicator of

the potential possessed by this sector,

All these prove that the Panel will make a
great contribution to the development of Aircraft
Engine Industry in Turkey and T am really

pleased with this.

I am quite certain that the R&D in Aircraft
Engine Industry will be evaluated at the level it
deserves and will be routed to the rightist target
through solutions and recommendations. This
issue is the reflection of the desire to orient
towards the target which is known to be lacking
and discussed for years and whose conditions
have come into existence. The Aircraft engine
Industry is ready to make progressive
efforts in the field of R&D together with the
accumulation in Universities and the
opportunities possessed by the Industry.
However, as well as we all know, this target
which is not easy to be achieved can be
realized with the sacrifice and cooperation
of all the parties involved. I believe that
fulfill
responsibilities in achieving the targets that will

nobody  will  hesitate  to their
be brought forward in the meetings we are going

to hold today and tomorrow.
Distinguished guests,

Important progress has been achieved in
order to create a national engine industry in
our country. TEI has proved itsell being an
institution with a 12 year past in this regard, has
under taken the mission to transfer the aircraft
engine manufacturing technology to our country
and to form the nucleus of this industry and has
become our national institution with its broad
horizon which is ready to achieve new targets
TEI is
institution which is able to act as the
locomotive of the Aircraft Engine Industry
in Turkey and is not avoiding any possible

with its sound infrastructure. an

sacrifice required for this.

All the institutions and organizations

which play an important role in reaching



biiyiik hedeflere dogru yonlendirme siirecini
gerceklestirecek olan bitiin  kurum ve
kuruluslar su anda burada temsil
edilmektedir. Bizler ustlendigimiz bu
sorumlulugun geregini yerine getirmek icin
ustiimiize diisen her tirlii fedakarligi
yapmali ve iilke icindeki biitiin kuruluslari
kendi kurulusumuz olarak diisiinmeliyiz. [ste
o zaman ulu  onder Atatirk’in  “Istikbal
Goklerdedir” soyleminde isaret ettigi “Istikbali”

¢cok daha kolay yakalayabiliriz.
Degerli Konuklar,

Bu yilda panelin gerceklestirilebilmesi icin
yogun bir caba sarfederek bu organizasyonu
gerceklestiren Panel Organizasyon
Komitesine ve Sponsor olarak katkida
bulunan; TUSAS Uzay ve Havacilik Sanayii
Anonim Sirketi, Tiirk Hava Yollari, General
Elektrik - Tirkiye, SNECMA, Tiirkiyve Odalar
ve Borsalar Birligi, Cam-is Makina ve Kalip
Sanayii Anonim Sirketi, Rolls-Royce Pratt
and Whitney ve ayrica daima yardimlarin
Tirk Silahls

Giiclendirme Vakfi'na

bizlerden esirgemeyen
Kuvvetlerini

huzurlarinizda tesekkiir ediyorum.

sozlerimi gecen yil yapilan Panelin acilis

konusmasindaki dilegimle tamamlamak
istiyorum. Ulkemizde, diinya ¢apinda rekabet
edebilen, disa acik bir Ucak Motor Sanayii
kurulmasi icin gerekli politikalarin
olusturulmasina yonelik bu panelin basarils

olmasint diler, hepinize saygilar sunarim.

i5

this advanced level by the industry of our
country targets are represented here today.
We must sacrifice in order to fulfill the
requirements of this responsibility that we
have undertaken and must consider all the
institutions within the country as our own
institution. Then, we can easily catch up the
“future” indicated by Atatirk in his saying “The
Future Is In The Sky”.

Distinguished Guests,

I would like to extend my deepest gratitude
to the Panel Organization which paid their efforts
TUSAS
Industry
Incorporation, Turkish Airlines, General
Electric-Turkey, SNECMA, Turkish Union of
Chambers and Stock Exchanges, Cam-is
Machinery and Mold Industry
Incorporation, Rolls Royce, Pratt and
Whitney which contributed to the panel as
sponsor and to the Turkish Armed Forces

Foundation support which never deprived
us of their assistance.

to organize this meeting and to

Aerospace and Aviation

I would like to conclude my words with my
wish in the opening speech of the last year’s
Panel. I wish that the panel organized to
formulate policies required to establish an
Aircraft Engine Industry in our country
which is competitive throughout the world
and which is outward oriented would be
fruitful and 1 present my respects to each and
every one of you,



MOTOR CALISMA GRUBU
1 YILLIK
FAALIYET OZFETI1
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SUMMARY OF THE ONE
YEAR ACTIVITIES OF THE
“ENGINE WORKING GROUP”
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1936 Duzce dogumludur. ik ve
Orta 6grenimini c¢esitli okullarda
tamamladiktan sonra katildigi Hava
Harp Okulu’ndan 1956 yilinda
Astegmen rltbesi ile mezun oldu.
Ucgus editimini  1957-59 yillan
arasinda Kanada Kraliyet Hava
Kuvvetlerinde  (RCAF)  gdérdu.
Takiben Hava Kuvvetlerinin cesitli
ucus birliklerinde goérev yapt. Bu
arada 1973 - 75 yillarinda Binbasi
ritbesi ile Washington Hava Atase
Yardimciigr gbrevinde de bulundu.
1984 yilinda da Timgenerallige terfi etti ve 1992
yilinda emekli oldu.

1993 yilinda TEl'ye katildi ve 1996 yilinda
Turkiye’de Ugak Motor Sanayii ve Gelecegi 2
nci Paneli'nde tegkiline karar verilen Motor
Cahsma Grubu toplantilarint dizenledi ve
yonetti.

Born in 1936, Dizce. Following
his Elemantary, Middle and High
school education he joined Air Force
Academy and graduated in 1956 as
Third Lieutenant. He received his
flying training and wings from Royal
Canadian Air Force (RCAF) in the
years of 1957 - 59, Then he served
as a pilot in different flying units of
Turkish Air Force. Beside that from
1973 to 75 he assigned as Asistant
Air Attache to Washington D.C. with
the rank of Major 1984: He promoted
to the rank of BrigGeneral, 1988: To Maj. Gen.
and was retired in 1992.

He joined TEI 1993. He organized and
directed Engine Working Group meetings that
was formed by a decision during the 2 nd Panel
in 1996.
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Zekai ALTAY
TEI




Sayin Baskan,
Degerli Konuklar

o MCG; 1996 yilinda yapilan II nci PANEL

sonucu  katthimcailarin  misterek  istekleri

dogrultusunda 12 kurum  ve  kurulus

temsilcilerinin katilimi ile olusmustur.

Basbakanhk, SSM, TUBITAK, ODTU, ITO,
Gen. Kur. Bsk., KKK, Dz.KK, Hv.K.K., GE, THY,
TEL.

e 11-12 Ekim 1996 tarihlerinde yapilmis olan
II nci Panel’'den bu yana yapilan toplant sayist
S'tir. Her toplantiya ayri bir kurulus ev sahipligi

yapacak sekilde planlama yapilnustir,

5 Aralik TEL, 6 Mart: ODTU, 28 Mayis : 10, 4
Temmuz : TUBITAK ve 29 Agustos : Hv. KK.

e Toplanularda 1I nci Panel'de belirlenen
Islem Maddeleri, karsilikli goriis ve bilgi alisverisi
yapilarak irdelenmis, ayrica ODTUde Rektorlik
Basdanismani Prof. Dr. OZGUVEN, Universite-
Sanayi Isbirligi ve Teknoparklar, ITU'de Prof.
Dr. BUYUKTUR, J-79 motorundan enerji tiretimi
projesi, TUBITAK da Prof. Dr. UCER ayni proje
ve projeye saglanabilecek TUBITAK destegi,
Hv.K.K.da ise Hv.Plt.Tiimg. OZALP ve Tugg.
Yilmaz OZBAKIR Grup toplantilarint devamlt
izlediklerini ifade ederek giindemdeki konular
hakkinda gortslerini aciklanislardir.

e MCG'da gortsilen 11 nci Panel Islem

Maddeleri: (Hatirlanacag: gibi 1T nci Panel’de iki

konu islenmisti )

* Yurtiginde Uretilen Katma Degerin
)
Arttiridlmasi

19

Mr. Chairman,
Distinguished Guests,

e The Engine Working Group (EWG) has
been constituted with the participation of the
representatives  of 12 institutions  and
organizations as a result of the I1. Panel held in

1996 upon the joint demands of participants:

Prime Ministry, SSM, TUBITAK, METU, ITU,
TGS, Army, Navy, Air Force, GE, THY and TEL

e The number of meetings held since the 2nd
Panel organized on October 11-12, 1996 is:5. The
planning has been carried out so as to allow each
institution act as the host of each meeting.
December 5: TEL March 6: METU, May 28: ITU,

July 4: TUBITAK, August 29: Air Force.

s The Action Items determined in the 2nd
Panel have been analyzed in the meetings
through the exchange of information and views,
and furthermore, Prof. Dr. OZGUVEN, the
Chief Consultant in METU, has revealed his
opinions on the University-Industry Cooperation
and Technoparks, Prof. Dr. BUYUKTUR, from
ITU has revealed his opinions on energy
production project from J-79 engine, Prof. Dr.
UCER, from TUBITAK has revealed his views on
the same project and TUBITAK's possible
support to the project, Maj. Gen. OZALP, and
Brig. Gen. OZBAKIR, from the TUAF have
stated that they were continuously following the
Group Meetings and have revealed their

opinions on the subjects.

¢ The Action Items of the 2nd Panel that have
been discussed in EWG: (As can be remembered,
two issues were tackled in the 2nd Panel)

e Increasing the Value Added produced
at home
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e Uzun vadede diinyadaki motor

tasarim ve iiretim programlarma katiim
saglanmasi
belirlenmesi

yoniinde yontemler

- Toplantinin birinci gtind, Yurticinde tiretilen
katma degerin teknolojik ve ekonomik boyutu

ortaya  konulmus takiben bunun nasil
arturilabilecegi tartisiimists.
Tartismalar  sonunda  belirlenen  islem

maddeleri asagidaki basliklar aliinda irdelendi:

e Yurticinde mevcut Kkabiliyetlerin
kataloglanmasi - dokiiman  haline
getirilmesi. Gaz tirbinli sanayi motorlar:
dahil olmak iizere
iletilmesi, bu suretle kuruluslarin sahip
oldugu ortaklasa
kullanmalari. (Bos kapasite kalmamas1)

tilm kullanicilara

kapasitelerini

Yurticinde mevcut kabiliyetler bakim - imalat
-is glici - kapasite dahil katalog halinde
hazirlanmis olup toplanti Oncesi sizlere de
takdim edilmisti.

Bu kabilivet ve kapasitelerin éntimizdeki yil
ortaklasa kullanimini bekliyoruz. (TEIL - 1. HIBM
protokoltt drnek alinabilir)

e  Yurtdisinda bakim - idame yaptiran
kuruluslarin, yaptirdiklar: hizmetleri diger
kuruluslaria koordine etmeleri ve bu suretle
yurtdisi merkezlerden alinan hizmetlerin
azaltilmasi,

Mimkiin olan hizmetler i¢in yurtdisina
gidilmemesi hususunda gorts birligine varilds
Bir yillik stirede karsilikli ziyaretler - goriismeler
yapildi. Mevcut kabiliyet ve kapasiteleri gosterir
katalog da ancak yaymnlanabildi. Katalogdaki
hilgilerin karsilikli incelemesi tamamlandiktan

sonra  bu konuda gelisme olabilecegini
distintiyoruz. Sonug Koordinenin

gerceklesmesi de bu yila kaldr.

Bu arada Grup’daki kuruluslar icin ekonomik
olmayan bakim - onarim - vb. islemlere talip
olabilecek kiiciik dlcekli kuruluslar olabilecegi
diisiiniilerek arastirma yapilmast da gorisildi
ancak tesbitinde basarili
olunamad:. Gelecek yil TOBB'nden destek

bu  kuruluslarin

bulabilecegimizi umut ediyorum.
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¢ Determing methods for providing
participation in the engine design and
production programs in the world in the
long run.

- The technological and economic dimension
of the value added produced at home has been
put forward on the first day of the meeting and
subsequently, the solutions for increasing this
have been discussed. The action items
determined at the end of discussions have been

studied under the following headings:

e Cataloguing and documenting the
existing abilities within the country.
Transmitting these to all users including
industrial engines with gas turbine, to make
the institutions use their capacities jointly
by this way (not leaving any vacant
capacity)

The existing abilities in the country have been
prepared as a catalogue including maintenance-
manufacturing - work power capacity and have
been submitted to each and every one of you

before the meeting.

e Making the institutions which have
maintenance performed abroad coordinate
these services with other institutions and to
decrease the services supplied from centers
abroad by this way,

A consensus has been provided for not going
to abroad for services that are possible. Mutual
visits-negotiations  have been  performed
throughout the year. The catalogue indicating
the existing abilities and capacities has been
published. We believe that there may be an
improvement in this regard after the mutual

review of the information in the catalogue is

completed.  Result:  Realization of  the
coordination delayed to this year.
Meanwhile, it was discussed that an

investigation should be carried out considering
that there might be small scale enterprises which
may be willing to carry out maintenance-repair
ete. That are not economical for the institutions
within the Group, however these enterprises
could not be determined. I hope that TOBB will

offer its support next year.



e Motor imalatinda,
yurtici kuruluslarin imkan
kabiliyetlerinin degerlendirilmesi,

parcalarinin
ve

Sik degisen ve/veya pahali parcalart 901 ve
THY belirledi - TET'ye gonderiyor. TEI imalat
olabilirligini inceleyecek ve ikili goriismelerle
uygulama baslatilacak.

1.HIBM ile ikili goériismeler  devam
etmektedir. Fizibil olan parcalarin  imalat
yaptlacaktir.

MCG toplantlar sirasinda da deginildigi gibi:
Az sayida yapilacak Gretim yurtdisina gore
pahaliya mal olmasi nedeniyle talep makaminin

bu  hususu

gbz  oOnlnde  bulundurmasi

gerekecektir.

Bu konu da éntimuzdeki doneme kaldi.

e Kuruluslarin (hak etmis olmalari
kaydiyle) gerekli sertifikasyonlara sahip
olmalari, kuruluslarin  bu
birbirlerine destek olmalari.

konuda

fhra¢ amach tiretim igin sart olan bir husus,
Aksi takdirde tirtintimiizii sadece ve o da belirli /
kisitls kendimiz

kullanim yerlerinde

kullanabiliriz. Ticari amacl araclarimizda dahi

kullanamay1z.
Kuruluslarin  birbirine destek olmalar,
aralarinda  koordine etmeleri  goristldi-

kararlastirildi. Ancak Sivil Havacihik Gn. Md.lagi
temsilcisinin toplantlara katilamayisi nedeniyle
ancak sorunlarint

tartisild: sertifikasyon

sonuclandirmak mimkiin olmadi.

* Yeni teknoloji ve ekipman yatiruma
yvapacak kuruluslarin, yatirmm yaparken
diger kuruluslarin ihtiyaclarini da dikkate
almalari, ilave yatirimla diger kuruluslarin
ihtiyaclar: karsilanabilecek ise - yatirim
yapilmasi.

Koordinasyonla ilgili baska bir konu

e Kuruluslarin kapasitelerinin,
yurtdisinda bakim - onarim yaptiran yerli
sirketlere ve yurtdisina hizmet verebilecek

sekilde gelistirilmesi,
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¢ The evaluation of the opportunities
and abilities of local
manufacturing engine parts,

institutions in
901 and THY have determined the parts that
are frequently replaced and/or expensive- are
sending these to TEL TEI will examine the
possibility of manufacturing and the application
shall be initiated with bilateral negotiations.

The bilateral negotiations with the 1st HIBM
are still continuing. The feasible parts will be

manufactured.

As discussed in the meetings of EWG, since
low amount of production will be more
expensive when compared to abroad, the
demand authority will have to consider this
issue.

This issue shall be discussed in the next term.

e The institutions having the necessary
certifications (provided that they deserve it)
and supporting each other in this regard.

This is an issue which is a must for export
oriented production. Otherwise, only we can use
the product ourselves at certain/limited
utilization areas. We cannot even use it in our

commercial vehicles.

It was discussed and agreed that institutions
should support each other and ensure a
coordination among themselves. This issue was
discussed in the meetings, however, it was not
possible to finalize the problems of certification
due to the fact that the representative of the
General Directorate of Civil Aviation was unable
to participate in the meetings.

e The institutions which are to make
new technology and equipment investment
should take into account the needs of other
institutions during investing and if the
needs of other institutions can be met by
additional investment, the investment shall
be fulfilled.

Another issue related to coordination is as
follows.

¢ Improving the capacities of institutions so as
to serve abroad and the local companies having
maintenance-repair performed abroad,
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e Gelismis - Yeni - Bakuim - Onarim -
imalat  teknik
kazanilmasi,

ve teknolojilerinin

Teknik yonden yeterli olup da kapasite
yetersizligi nedeniyle is hacminin arttirlmayist
(rekabet gilictiniin var oldugunu farz ve kabul
edersek) ilkemize doviz girdisinde azalma
anlamindadir. Kapasite gelistirilmesi, teknik ve
teknoloji kazanilmast yatiram gerektiren bir
ihtivactir.

Bu iki islem maddesinin Calisma Grubunu
astigi, yatirim yapacak makam - kuruluslarla ilgili

oldugu degerlendirildi.

e Oto prodiiktérler Gii¢ Tilirbinlerinin
bakim - onarim hizmetleri icin bir Yonetim
(Management) Sirketi kurulmasi, Yerli katk:
oraninin arttirumi, bu amacla yatirim

yapilmasi,

Calisma Grubunda temsilcisi bulunan sanayi
kuruluslarinin hi¢ biri Bakim konusunda faaliyet
gostermemektedir.

Toplanti strasinda Dz K.K.l1g1,
LM-2500'lerin

bakimlarini yvapacak bir yerli kurulus ihtiyacini

envanterlerinde mevcut

ortaya koyarak, bunun TEI olabilecegini belirtti.

TEI:

siirdiirmektedir. Fakat, gecen bir yil iginde

arastirmalarini - calismalarini

faaliyeti baslatmak mimkiin olamadt.

Yerli katki arttirilmasi Oto

prodiktorler sistemi meydana getiren “motor”,

oranimin

“tiirbin”, “jenerator” gibi parcalarin montaji (bir
araya getirilmesi) ile olusmakta ve takiben ihtiyag¢
duyulan yere kurulmakta ve belirli araliklarla
bakimlar: yapilmaktadir.

Yerli katk:, “sistemi bir araya getirme”
ve/veya “bakimlarinin yapilmasi” olabilecegi
gibi sadece “gaz tiirbinleri” ile de sl
olabilecektir.

Daha énce de belirtildigi gibi TEL Yerli Katki
Oraninin Arttirilmas: ve yatinm da dahil (bu
imalat - montaj - bakim olabilir) bu sahada nasil
kadar

belirleme calismasini stirdtirmektedir.

ve nereye faaliyet gosterebilecegini
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e Acquiring advanced, new Maintenance-
Repair-Manufacture
technologies,

techniques and

The inability to increase the work volume due

to the insufficiency of capacity although
technical means are adequate (In case assume
and accept that we are competitive) indicates a
decrease in the foreign exchange input. The
improvement of capacitiy and the acquisition of
technique and technology is a need requiring
investment. It was agreed that these two action
items were beyond the Working Group and were
related to the authorized institutions which are

going to invest.

e The establishment of a Management
Company for the maintenance and repair of
Auto producers and Power Turbines,
increasing the rate of local contribution and
to make investments for this purpose.

None of the industrial institutions having
representatives in the Working Group is dealing
in the field of Maintenance.

During the meeting, Naval Forces Command
emphasized the need for a local institution which
will carry out the maintenance of LM-2500's in its
inventory and stated that this institution could be
TEL '

TEI is continuing with its researches-studies.
However, it was not possible to activate this in
the past one year.

Increasing the rate of local contribution: Auto
producers are constituted through the assembly
of parts such as “engine”, “turbine”, “gencrator”
which form the system and can be installed at the
required and maintained

location are

periodically.

The local contribution can be “the assembly
of the system” and/or “maintenance of the
system”, besides it can be limited to “gas
turbines”.

As mentioned before, TEI is carrying out
studies in order to determine to which extent and
how it can act in this field including Increasing
the Rate of Local Contribution and investment
(this be

maintenance).

may manufacturing-assebly-



e Calisma Grubu'nda bu madde kapsaminda
en fazla tarusilan bir konu da Standardizasyon
oldu: Herhangi bir sinirlama olmamasi nedeniyle
bir siire sonra standart olmayan - teknolojileri
farkly, bakmmlart icin ayrt veya ilave yatirim
gerektirecek motorlarla ve sistemlerle kargt -
karstya kalabilecegimiz ve bu nedenle Devlet

mudahalesine ihtiyac oldugu vurgulandi.

Yatirimlarda ihtiyac olarak ortaya cikan
standardizasyonu saglamak tizere Calisma Grubu
standartlart ~ belirleme bu

vesilesiyle ve

standartlart ilgili makamlara iletme kararn

alindiysa da alt yapmuizin - birikimimizin

yetersizligi nedeniyle basarili olunamadt.

Uriin altmimin “karar” asamasinda,
uriinle beraber Depo Seviyesi Bakim’in da

dikkate alinmasi, sonraya birakilmamasi,

Bu islem Maddesi de Calisma Grubunun
yetki smrrlart disma ¢ikan bir husus islem
maddesi veya dilegin gecen sene gibi bu sene de
su anda aramuzda bulunan yetkililere hitap ettigi
distntildi.

- 2 nci glinkt oturumlarda hatirlanacagr gibi;

Turkiye’nin uzun vadede diinyadaki
motor tasarim ve iiretim programlarina
katilimin saglanmasi yoninde yontemler
belirlenmesi tartistmustr.

Toplantida, uzun vadede bir tasarim - {iretim
programina kaulmak icin soyle bir yontem
belirlenmisti:

Kisa Vade'de; Sektortimiiziin Bakim - Onarim

- Revizyon vonlnden veterli  olusu ile
yetinilmemesi, bunlarin teknolojisini tiretmemizi

saglayacak projelerin hazirlanmasi,

Takiben teknoloji tretir hale gelerek Orta
Vade'de mevcut sistemlerde Tadilat - lyilestirme -
Geligtirme yapabilecek seviyenin yakalanmas: -
Ar Ge'nin hic olmazsa Ge’sinin gerceklestirilmesi

Uzun vade de ise, su anda aramizda degerli
temsilcilerinin de bulundugu dinyanin basaril
motor Ureticilerinden bir veya birkaci ile beraber
bir konsorsiyum icerisinde Tasarim ve Uretim’de
UZMAN'lik bir

kazanabilecegimiz calisma

e One of the most discussed issues in the
EWG within of this
Standardization: It was stated that due to the lock

the scope item was
of a limitation, we may be confronted with
engines or systems which are not standard,
which have different technologies and which
require a separate or additional investment for
their maintenance thus, there is a need for
Government intervention.

Although it was agreed to determine the
standards in order to ensure standardization
which arises as a need in investments through
the EWG

relevant authorities, we could not be successful

and to submit these standards to

due to the insufficiency of our infrastructure and
;lccumulati()n.

Taking into account the Depot Level
Maintenance together with the product at
the “decision” stage for purchasing that
product,

It was agreed that this Action Item which
exceeds the authority limits of the EWG referred

to the authorities who are together with us now.

- As can be remembered from the sessions

held in the 2nd Days for ensuring

Turkey’s participation in engine design

- and production programs in the world in
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the long run were discussed. The following
method was determined in the meeting for
participating in a design-production program in
the long run:

In the Short Run: it was agreed that we should
not satisfy with the fact that our sector is
competent for Maintenance-Repair-Revision and
that we should work out projects which will
ensure us to produce the technology of these,

It was stated that subsequent to the production
of technology, we should reach a level that allows
for Alteration-Improvement-Development of
existing systems in the Medium Term and realize

at least Development section of R&D,

And in the Long Run, it was agreed that we
should initiate a study within a consortium with
one or more distinguished engine producers of
the world whose esteemed representatives are
together with us toed in order to reach an
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icerisine girilmesi.
Bu islerin nasil olacagini tartistik:
Once meveut durumumuzu ortaya koyduk :

Bakim - Onarm - dame konularinda yeterli
oldugumuzu, Tadilat - lyilestirme konularinda
ise egitimli personel ve yetecek diizeyde
teknolojimiz oldugu halde yetersiz kaldigimizi,
Tadilat dahi

yapamayan sektoriimiiz icin hentliz soz konusu

Tasanm’in  ise - lyilestirme

olamayacag: degerlendirildi.

Motorlarin  yakit  sarfiyatni,  gliciini
etkileyecek veya irettigimiz bir parcayr daha
ucuza mal edecek bir tadilatt gerceklestirme

bagarisini maalesef gosteremedigimizi hatirladik.

Gegen yil ki toplantda konu ile ilgili su
gorusler ileri strtlmiistii:

e Genig katlmlh - goris birligi saglanmis
bir Bilim ve Teknoloji politikasinin belirlenmesi,

e Universite - Sanayii isbirliginin

olusturulmasi,
e Devlet Destegi ile,
e ArGe katkust ile,
¢ Konsorsiyumlara kaulimin saglanmasi ve

=  Dogrudan disalim vyolu ile yapilan

Tedarik’e ¢coztim bulunmas:.

Bilim ve Teknoloji Politikasi i¢n; yaptugimiz

bu {glnci toplantt ve Calisma Grubu
toplanularinin yitksek katilim diizeyi ile Bilim ve
Teknoloji Politikasinin olusmast yoniinde bir alt

yapt olusturabilecegini diistiniiyoruz.

Gerek Teknoloji Uretimi gerekse Tadilat
ancak Ar Ge ile mimkindiir. Ar Ge ise biliyoruz
ki Devlet Destegi olmadan zor gerceklesir. Zira,
Sanayici icin  oncelikli  hedef  Sirketinin
karliligidir. Devlet destegi olmadan Ar Ge'ye

biitce ayirmasi zordur,

Peki, Devlet bu destegi nasil yapabilir? Hele
% 4 olup da %1’e ¢ikmasini bekledigimiz biitcesi

ile nasil yapabilir diye dtstnuldi.
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EXPERTISE in Design and Production.

We discussed how these would be carried
out;

We, first of all, put forward our existing
situation: It was determined that we were
competent in terms of Maintenance-Repair and
that we were insufficient in the fields of
Alteration-Improvement although we have the
trained personnel and technology and that
Design could not be of problem for our sector
which is not able to carry out Alteration and

Improvement.

We remembered that we were, onfortunately,
unable to realize an alteration which would
affect the fuel consumption, power of engines or

which would make a part we produced cheaper.

The following opinions in this regard have
been voiced in the last year's meeting:

e Determining and agreed Science and
Technology policy with large participation,

e Forming University-Industry cooperation,
® Ensuring participation in consortiums by
e Government Support,

e R&D contribution, and

= Finding a solution to the Procurement
which is realized directly through import-Urgent
Import.

We believe that “this Third Meeting”, we held
and “EWG meetings” will be infrastructure for
formulating the “Science and Technology Policy”
with their high level of participation”.

Both
Alteration are only possible through R&D. We

the Technology Production and

know that it is quite difficult to realize R&D
without the support of Government. Yet, the
prior objective of the industrialist is the
profitability of his Company. It is difficult to
allocate a budget for R&D without Government’s

Support.

Then, how can Government support R&D?
We tried to find how this support could be
achieved with a budget of 4 % which we expect
to increase to 1%.



Bir konsorsiyum i¢inde “bir dalda uzmanlig:”
yeterli goOrmeyerek “tiim motor tasarim ve
tretiminin” hedef alinmasi bile konusuldu. Ama,
hem 1/3 nisbetinde ekonomik olmast hem de
mevcut duzeyimiz dikkate alindi ve uygun bir
konsorsiyumun bizim icin daha iyi bir tercih

olacag: kanaatine varild.

Ama bu defa da, dnce boyle bir konsorsiyuma
katilim icin ayrilmis bir FON olmadigint sonra da
FON'u  BUTCEsi

farketmeyecegini ciinkii proje baslatabilecek

olsa  dahi bir sey
IHTIYAC'in belirlenmedigini gordik. Sistem

ihtiyact ortaya konulmamisti.

Su goruste birlesildi:

Sektoriimiiziin Ar Ge hedeflerinin, Kisa -
Orta -Uzun Vade de Ulke cikarlari
yoniinden hangi teknolojilere sahip
olmamiz gerekiyorsa bunlarin belirlenmesi
Hedefler

ihtiyac

ihtivact vardir. bilinmeden,
teknolojik

belirlenmeden Devlet Destek yapsa da

ve vade’leri

amaca hizmet edemeyecektir.

Cahismalar sirasinda bir Ar Ge projemiz olsa
idi nasil yapardik? Sorusuna da cevap aradik:
Bize Islem Maddesi olarak verilen bir proje vardi.
“Hava Kuvvetleri Komutanhgrnin J.79 gibi
ihtiyac fazlast motorlarinin degerlendirilmesi ve
Enerji  Uretimi  amaciyla  kullanilmas:”.
Ayrintilarini bilahara anlatacagim proje tizerinde
cabisirken karsimiza once Universite - Sanayi
Isbirligi, sonra da yine Devlet Destegi ihtiyac
cikt,

“Tip Fakdltesi - Hastane” biitlinlesmesine
benzer bir isbirligi sektoriimiizde heniiz arzu
edilen duzeyde gerceklesmemistir. Isbirliginin
sadece Ar Ge icin diistiniilmemesini, devamli
olmasinin uygun olacagina inantyoruz. Sanayi
yani Secktor, Universite mezunlarmm calisma
ortamudir, is veridir. Universite de verilen egitim,
is ortammin ihtiyacina cevap vermelidir. Sonug

olarak is birligi devamli olmalidir diyoruz.,

Universite - Sanayi isbirliginin
gerceklesmesinde  TUBITAK  ve  Sanayi
Odalarinin énemli katkist olabilecektir. Bu
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We even discussed the target “the entire
engine design and production” as we did not
consider “specialization in one field” enough
within a consortium. However, we have taken
into consideration the fact that it was economic
at a rate of 1/3 and our existing situation and
agreed that an appropriate consortium would be
a better choice for us.

However, we realized that there was not a
FUND allocated for participating in such a
consortium and that it would not matter even if
the FUND had a BUDGET because the NEED
which would initiate the PROJECT was not
determined. The need for the system was not put
forwards.

It was agreed that;

The R&D objectives of our sector and the
technologies that we need in the Short.
Medium-Long Run in terms of the benefits
of the country should be determined. Even
if the Government supports, it will not
serve for the purpose without knowing the
objectives and technological needs and
their terms.

We sought for an answer during the studies to
the question “what would we do if we had an
R&D project?” There was a project submitted to
us as an Action Item: “The make useful the
excess engines of the TuAF such as J-79 these for
Energy Production.” While working on the
project that I am going to go in detail, we were
confronted with first the University-Industry
Cooperation and then the need for Government
Support.

The cooperation similar to “Faculty of
Medicine-Hospital” integration could not be
achieved at a desired level. We believe that
cooperation should not only be considered for
R&D, but continuos. Industry, that is, the Sector
is the working environment- workplace of
university graduates. The education in the
universitiy should satisfy the requirements of the
working environment. believe

Finally, we

cooperation must be permanent,

TUBITAK and TOBB have an important
contribution to the realization of University-
Industry Cooperation. Then, the Government
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suretle ihtiyacimiz olan kabiliyetin - becerinin
kazanilmasinda Devlet ve Ar Ge destegi de
kazanmlmis olacaktir.

Uretim éncesi, Her tiirlii isbirligi gerceklesmis
de olsa Grtin ortaya c¢iktiginda karsimiza yeni
engeller cikacaktir:

Yerli Uretim -dis pazar bulunamadig
takdirde - uretilen miktarin azhgi nedeniyle
pahaliya mal olacak, kuruluslar ise sinirh
biitceleri nedeniyle UCUZ'u yani yurtdisindan
alimi tercih edeceklerdir. Ucuz'un tercihi bu
konuda uygulanacak olan Devlet tesviki
nisbetinin (ki %15ler civarinda olacagini
duyuyoruz) énemini vurgulamaktadir.

Acil Alimlar da konu ile ilgili diger bir
ctkendir. Devlet kuruluslarimin “KDV muafiyeti,”
dogrudan “dis alim” yolu ile tedarigi cazip

kilmaktadir. Bunun da bir  sekilde
cOziimlenmesini ilgililerin takdirlerine
sSuUNuyoruz.

Simdi de biraz 6nce degindigim “J.79
motorundan enerji iiretimi” amaciyla yapilan
calismalan 6zet olarak sunacagim:

Konu, Calisma Grubunda bir Ar Ge projesi
olarak kabul go6rdii. Enerji Gretimi - Parasal
degeri - fizibilitesi tartisildi. Hatta su motoru
veya dogalgaz pompalanmasi amaciyla
kullanilabilecegi de tartisildi. Fakat sonucgta
servis dist kalmis - hurdaya ¢ikmis bir motordan
enerji Gretmek ve bu konuyu arastirmak fikri
galip geldi. Ve calismalar da bu cizgide devam
etti. Bir yillik goriisme ve girisimler soyle
gelismistir: Hv.K.K.lig1 ihtiyac fazlast J-79
motorlarint bu amacla vermeyi taahhiit etmistir.

Bu motorun faaliyetinin saglanmas: ve Glg
Uretimi yapabilmesi ¢alismalarint yiirtitmek tizre
Calisma Grubu icinden Sayin Prof. Dr. Ahmet
BUYUKTUR’tin bagkanhiginda TUBITAK - ODTU
-1TU - TEI temsilcilerinin katilimlar ile bir icra
Komitesi olusturulmustur.

Komitenin, olabilirlik etidii calismalarint yil
sonuna kadar bitirmesi ve TUBITAK'a basvuru
da bulunmasi planlanmistir. Sonu¢ olarak proje
komite tarafindan devam ettirilecektir.

Dz K.K.higi temsilcisi, projenin bagariya
ulasmasi halinde (J-79 veya benzeri bir motorla
da olabilir.) Gemiler de biiyiik hacimli mevcut
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and R&D support will be gained in achieving the
ability- talent that we are in need of.

Even if any kind of cooperation is realized
before production we will be confronted with

new obstacles when the product is finished.

The local production will be expensive due to
its low amount- in case no foreign market is
found -and the institutions will prefer the
CHEAP, that is export due to their limited buget.
Preferring the cheap, emphasizes the importance
of the rate of State Incentive (we hear that will be
about 15%) which is to be implemented in this
regards.

Urgent Pruchasing is another factor related
to this issue. The “VAT exemption” of public
institutions makes supply through “import”
attractive. We hope the authorities will pay

attention to the solution of this problem.

Now, I would like to summarize the studies
carried out for “energy production from J.79
engine” I have mentioned before.

The issue has been accepted as an R&D
project in the EWG. The energy production, its
financial value and feasibility have been
discussed. It was even discussed that it could be
used for  water engines or naturel gas
pumping. However, the idea for producing
energy from an engine which is out of service
and scrap prevailed. And the studies were
performed in this direction. The negotiations and
initiatives for one year were as follows: the TuAF
committed to give excess J.79 engines to be used
for this purpose.

An Executive Committee presided by Prof.
Dr. Ahmet BUYUKTUR has been established for
activating this engine and Power Production with
the participation of the representatives of
TUBITAK, METU, ITU and TEI.

It has been planned for the Committee to
complete the possibility studies until the end of
the year and to apply TUBITAK. As a result, the

project will be continued by the committee.

The representative of the NAVY has stated
that they may prefer to use these local systmes

with gas turbines in the ships instead of existing




dizel jenaratorler yerine daha az yer tutmasi
nedeniyle gaz tiirbinli bu verli sistemleri tercih
edebileceklerini (musterisinin hazir oldugunu)
ifade etmistir.

Faaliyetimizi bu sekilde acikladiktan sonra
simdi de “Katma Degerin Arttirilmasi” ve “Uzun
Vade de bir konsorsiyum icinde yer alinmast”
konularina onerilerimizi

iliskin goris  ve

ozetlemek istiyorum :

» Uretilen Katma Degerin Arttirilmasi :

- Kurum ve Kuruluslar arasi koordine ve
ishirliginin teknolojik diizeyi uygun diger Sanayii
Sirketlerini de kapsamina alarak gelistirilmesi,

- Sahip olunan kapasitelerin tam kullanilmasi,

- Kademeli olarak her yil yeni kabiliyetler
yeni teknolojiler kazanacak sekilde yatirim
planlanmasi,

- Endustriyel gaz tiirbinlerine bakim hizmeti
verilmesi bu maksatla kurum ve kuruluslarin
kendi aralarinda organize olmalardir. '

e Uzun Vade de diinyadaki motor
tasarun ve iiretim programlarma katilim
konusunda ise :

- Tadilat - lyilestirme konusuna egilinmesi, Ar
Ge'nin Ge'sinin yakin hedef olarak alinmast,
- Motor Uretim konsorsiyumlardan birine

kaulmamizi saglayacak girisimlerin baslatilmasi,

- Ulkemizin  teknolojik
hedeflerinin belirlenmesidir.

ihtivaclarimin =~ -

Bir willik faaliyet sonucu yapabildikleri ve

yapamadiklari ile Calisma Grubu
huzurlarmizdadir,

Toplantilarin verimli gecmesi icin
temsilcileriniz ~ gayretlerini  esirgemediler -
Ozverili calistilar,

Kendilerine  ve  toplanulara  temsilci
gondermek  suretiyle ilgilerini  esirgemeyen

kurum ve kuruluslarin siz yetkililerine ucak

motor sanayine katkilarindan dolay1

tesekkiirlerimi sunuyorum,

big volume diesel generators (that their clients
are ready) in case the project achieves success
(with J.79 or a similar engine).

After explaining our activities in this way, I
would like to summarize our views and opinions
related to “Increasing the Value Added” and
“Participating in a consortium in the long run”.

e Increasing the Value Added that is
produced:

- Developing the coordination and
cooperation  between  organizations  and
institutions ~ comprising  other  Industrial

Companies with an appropriate technology
level,

- Full utilization of the capacities possessed,

- Planning investment so as to gain new

abilities, new technologies gradually every year,

- Offering maintenance service to industrial

gas turbines and the institutions and
organizations becoming organized among

themselves for this purpose.

* As to the participation in the engine
design and production programs in the
world in the logn run,

- Dealing with the issue of Alteration-
Improvement, recognizing D of the R&D as a
close target,

- Starting the initiatives which will ensure us
participate in one of the Engine Production
Consortiums,

- Determining the technological requirements

and objectives of our country. Your

- representatives did not deprive their efforts and

sacrifice for making the meeting fruitful.

I would like to extend my gratitude to you,

the authorities of the institutions and

organizations for contributing to the Aircraft
Engine Industry by sending representatives to

the meetings.
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Degerli Konuklar,

Efendim, TEI'nin 6nderliginde diizenlenen ve
Tlirk Havacilik Sanayii alaninda faalivet gosteren
kuruluslarimizla aktif hizmet sektériinde faaliyet
gosteren kuruluslarmzinda  istirak ettigi artik
geleneksel hale gelmis bulunan Tiirkiye'de Ucak
Motor Sanayii'nin Gelecegi konulu tgtinci
sempozyuma hosgeldiniz.

Hepinizi sevgi ve saygiyla selamliyorum.

Sayin Pasamiz biraz evvel, “gectigimiz yil
yapilan toplantida alinan kararlar ve bu kararlar
istikametinde elde edilmeye calisilan sonuclar”
hakkinda detayli bilgiler verdiler. Gercekten
alinan kararlar soyle bir bakilinca ne derece
konularin derinligine diistintildigi, tartsildig: ve

imkanlar o6lcistinde ne derece miisahhas
neticeler  elde edilmesi  gayreti icerisinde

olundugu net bir sekilde gortilityor.

Bu seminerlerin en 6nemli faydast sadece
treticinin degil ayni zamanda kullanicinin ve
Arastirma Gelistirme kuruluslarimin karar verme
mekanizmasinda bulunan temsilcilerin biraraya
gelmesi, dolayisiyla gérek kathimin buytikligi
ve gerekse katthmailarin orijini itibariyle son
derece ideal bir yapt yakalanmis bulunuyor
Bu da
konularin daha derinlemesine, giderek sektoriin

kanaatindeyim. burada konusulan
problemlerini daha derinden yakalamasina ve
misahhas ¢éziimler getirilmesine ciddi katkilar

saglayacag kanaatimizi giiclendiriyor,

Gectigimiz iki yil icerisinde tartisilan ve

cozlimlenmesine c¢alisilan  konularda bunu
gostermektedir. Elde edilen neticeler her ne
kadar  beklentilerimize  tiimiiyle  cevap
verebilecek durumda degilse de sorunlarin
mahiyetide zaten bir anda ¢ozilebilecek bir
ozellik tasimamaktadir. Sorunlar siireklilik arz
sorunlardir ve lzerinde de strekli bir
Bu

acidan elde edilen sonuglari ben tatmin edici

eden

sekilde calisilmast gereken sorunlardir.

buluyorum. Ozellikle kullanici ve iiretici
kuruluslarin birbirine yakinlasmasini, daha
once hi¢ disiiniillmeyen :Yedek parga
tedariki, Turkiye’de Depo Seviyesi Bakim
kabiliyetinin kazanilmasi, kuruluslarin
daha koordineli bir sekilde calismasi, Hava
Kuvvetlerimizin elinde bulunan ihtiyac
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Distinguished Guests,

I'would like to welcome you to the Third
Symposium on the Future of Aircraft Engine
Industry in Turkey which is held under the
leadership of TEI and to which the institutions
acting in the field of Turkish Aviation Industry
and the institutions working in the active service
sector.

I present my respect to each and every one of you.

The distinguished General has given detailed
information about the “decisions made in the last
year's meeting and the results tried to be
obtained in the direction of these decisions”.
When these decisions are reviewed carefully, it is
clearly seen that the issues have been tackled
and discussed in detail and that the required
efforts have been paid in order to obtain
concrete results.

The most important benefit of such seminars
is that not only the producer but also the user
and the representatives in the decision
mechanisms of Research and Development
Institutions convene together and thus, an ideal
structure is provided in terms of both the
magnitude of participation and the origin of
participants. This also supports our belief that the
issues discussed here will contribute to the
establishment of problems in more detail and of

more concrete solutions to such problems.

The issues that were discussed and tried to be
solved in the past two years indicate this fact.
Even though the results are not able to meet our
expectationsfilly, the content of the problems
indicate that they cannot be overcome
immediately, The problems exhibit continuity
and should be studied permanently. Therefore, I
think the results obtained are satisfactory,
particularly the convergence of using and
producing institutions, the acquisition of
the ability for Depot Level Maintenance in
Turkey and the procurement of spare parts,
cooperation of institutions in a more

coordinated way, the use of excess engine
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fazlas1 motor parcalarinin degerlendirilmesi
gibi... Bunu mimkinse Deniz Kuvvetlerimizi de
kapsamina alacak sekilde degerlendirilmesi gibi
yaklasimlar Turkiye icin son derece yeni
yaklasimlar ve bir yoniiyle de Turkiye'de Motor
Sanayii'nin geldigi noktayr gostermesi acisindan
onem tastyor.

Gercekten  motor  sanayiimiz  Gretim
konusunda hicbir probleminin olmadigini bugiin
12

baslayan motor sanayiimizin par¢a Uretiminin

actkca  gosteriyor. parcanm Gretimiyle

kapasitesi buglin artitk 250ye yaklasmus

bulunmaktadir. Dolayisiyla  parca  Uretimi
konusunda motor sanayiimizin hicbir problemi
bulunmamakta, noktasina gelmis bulunmaktadir
Buglink tartisma konulari bu gelinen seviyenin
bir sonraki adimi hakkinda da mesaj vermesi

acisindan dnem tastmaktadir,

Bizim 1 nci glin yapacagimiz tartisma

“dilnyadaki wucak motor iireticilerinin
teknoloji
gelecege bakis acilar1” scklinde tespit edilmis

bulunmaktadr.

sanayi ve pazar yoniinden

2 inci glnki gorismelerimiz ise “motor
sanayii alanindaki arastirma gelistirme
faaliyetlerinde Ar-Ge ve Ugak Motor Sanayii
ve Enerji sektoriinde kullanilan Gaz
Tiirbinleri” konusuna ayrilmis bulunuyor. Bu
da Tirk Motor Sanayii'nin artik sadece Uretim
yapar konumdan dizayn faaliyetlerine istirak
arzusu gibi gortiniiyor bana.

Bugtin burada ilk giin toplantist cercevesinde,
tartismaya katilacak sirketler ve sirketlerin
temsilcileri, dunyadaki ucak motor sanayii
ureticilerinin yaklagik %97'sini teskil ediyor.
Dolaysiyla onlarin giindeme getirecegi gortsler
asagi yukart bu konuda ileri strtlebilecek tiim
Bu
acimizdan son derece 6nemli. Daha énce

gorlsleri  kapsiyor  diyebiliriz. bizim
kismen ice doniik olan calismalarimiz
boylece uluslararas: bir boyuta tasinmis
oluyor. Bu son derece ilgi ¢ekici bir gelisme
olacak. Bu sekilde istiraklerin ve aynmi zamanda
Turkiye'nin son giinlerde Tiirk Hava Yollarimizin
gerceklestirmis oldugu alimlarla tekrar glindeme
gelen cazip piyasa olma 6zelliginin de bir ifadesi
olarak goriintiyor bana. Gergekten Tarkiye gerek
askeri ihtiyaclart ve gerekse sivil ihtiyaclan
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parts possessed by the Air Forces. The efforts
such as using these so as to include the Naval
Forces is a new approach for Turkey and are
important in a way to show the stage achieved by

the Engine Industry in Turkey.

Our engine industry reveals that today we
have no problem in terms of production. The
capacity for producing parts of our engine
industry which started with the production of 12
parts is about 250 today. Therefore, our engine
industry have almost no problem in terms of the
production of parts. The issues discussed today
are important as regards giving a message about

the next step of the level achieved today.

Our first day discussions are determined
as: Industrial, Technological and Marketing
status and future of the Aircraft Engine
Industry per worldwide aircraft engine
manufacturers.

Second day’s negotiations are: research and
development activities in the field of engine
industry. and “Gas Turbines used for energy
sector.” This seems that the Turkish Engine
Industry is willing to join the design activities

besides production.

Today, within the framework of the first day’s
discussion, the companies and representatives of
the companies to join the discussion constitute
97% of the aircraft engine producers in the
world. Therefore, we can say that their opinions
comprise more or less all the views to be put
forward in this regard. This is very important for
us. Our studies which were partially inward
oriented before are carried to an
international platform by this way. This will
be a very interesting development. In my
opinion, this is also the expression of such
contributions and Turkey beign an attractive
market which is on the agenda again upon the
recent purchases of Turkish Airlines. Turkey is a

country which offers attractive opportunities in



agisindan son derece cazip imkanlar sunan bir
tilkedir ve Tiirkiye bunlar artik tek tarafli isleyen
bir mekanizma cercevesinde degil, dengeli
ishirligi bazinda gotlirmeyi  arzulamaktadir.
Bugiin ve yarin bu konulart detayh bir sekilde
tartistp - sektoriin - problemlerini ve  ¢oziim
yontemlerini canli tutmaya, ¢6zim alternatiflerini
gelistirmeye ve bu ¢alismalarimizin dntimiizdeki
yil boyunca glindeme geldiginde problemlerin
cozumiuine resmi veya gayri resmi ama
muhakkak katkida bulunacagina inantyorum. Bu

yonuyle seminerin basarili gecmesini diliyorum.

Gecen yilki bir konusmact, bir yolcunun
aldi@g: biletin %30luk maaliyetinin bakim onarim,
yakit ve vyag gibi motorla

ilgili  maalivet

unsatlarindan kaynaklandigini soylemisti.

Oniimiizdeki yillar icinde motorlarin dikkate
alinmasmi motor piyasasinda ozellikle bakim-
onarim-yakit, azaltilmasi

sarfiyatinin ve

motorlarin  ucaklardaki maliyeti  diistirmesi
sebebiyle daha canlanaca@i, calismalarin bu
istikamette yonlendirilecegi

yillar  olacag,

seklinde aciklamalar yapmusti.

Mr.  MACLIN'nin

gortsleriyle

bu  konuda
katkida

Mr.

orjinal

bize bulunacagina

inaniyorum.  Soz MACLIN’e  vermek

istiyorum.
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terms of both its military and civilian needs and
Turkey is willing to operate these not within the
framework of a unilateral mechanism but on the
basis of a balanced cooperation. I believe that we
are going to discuss these issues in detail today
and tomorrow and keep the problems of the
sector and their solutions alive and develop
solution alternatives and I truly believe in the fact
that our efforts will contribute to the solution of
problems, no matter formally or informally. I
hope the seminar will be fruitful in this regard.

A speaker has mentioned last year that 30%
cost of the ticket bought by a passenger arises
from the cost factors related to the engine such as
maintenance, repair, fuel and oil.

He has mentioned that the engines will be
taken into account in the coming years and that
the repairmaintenance, fuel consumption in the
engine market should be decreased, that the
engines will become more efficient due to their
effect on the decrease of cost in aircrafts, that
there will be years when the studies will be
routed in this direction.

I believe Mr. MACLIN will contribute to these
issues with his original views in this regard. 1
would like to invite Mr. MACLIN to the floor.
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Harvey Maclin is the Manager of
Military Engines Technology for GE
Aircraft Engines. Mr. Maclin assures
that the critical technology needs to
achieve Military Engine’s Multi
Generation Product Plans are
addressed  through  advanced
development programs. This
includes evaluating new business
opportunities to enhance the Military
Engines Organisation’s business. In
addition, Mr. Maclin is responsible
for managing the GEAE IHPTET
Program. Mr. Maclin is responsible for
managing the GEAE IHPTET Program. Mr.
Maclin has over thirty years of program
management, design and systems experience
in the turbine engine business. A majority of his
experience is in developing new technology. He
is a major industry leader to the DoD’s IHPTET
initiative. In addition he has also managed the
product development of the GE’s F110 engine
for the F-14 Tomcat which is currently the
primary defence aircraft for all US aircraft
carriers.

Harvey Maclin, GE'de Ugak Motorlari
bélimiinde Askeri Motor
Teknolojileri Maduradir. Sn. Maclin,
kritik teknolojilerin en yeni gelistirme
programlarinda yer aldigi gibi Askeri
Motorlarin Multi Generation Uretim
Planlarinda basar ile
uygulanabilecegi gorisindedir. Bu,
Askeri Motorlar Boluminin s
hacmini arttiran yeni is imkanlan
demektir. Mr. Maclin ayrica GEAE,
IHPTET Programinin ydnetiminden
de sorumludur.

Sn. Maclin’nin tirbin motorlari isinde program
ybnetimi, tasanm ve sistemler konularinda 30
yi asan deneyime sahiptir. Genelde yeni
teknolojileri  gelistirme alaninda tecriibe
sahibidir. Savunma Bakanhgi'nin IHPTET'i
baglatmasini éneren Sanayi Lideridir. ilaveten
su anda tim Amerikan ugak gemilerinin yegane
savunma ugagi olan F-14 Tomcat ucaklarindaki
GE yapimi F.110 motorlannin Grlin gelistirme
programini da yUrutmastir. ‘

Harvey MACLIN
General Electric Aircraft Engines
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It was only few years ago, that people in our
industry was saying that there would be no more
new engines coming up. All we're going to do is
to reduce cost of the churn engines. This was
very interesting from the technology point of
view: it only took a couple of months that both
process make people understand very quickly
that technology can not stop.

There are industry demands, there are
customers demands, and people are always
going to be going faster, further and at a lower
cost of and the thing that make happen would be
the technology. Today I would like to talk about
those technologies that were investing in 21.st
century. Commercial engines and Military
engines are becoming very much and a very
similar in the kinds of technologies they use. And
today I'm going to show you some of those
particular technologies. In particular like to
discuss how the customer requirements are
changing and how G.E. aircraft engines are
addressing those changes demanded by the
customers.

Evolution of Jet Engine Technology
50 Years of Progress
1942

Level of Technology
1942 Today 2020
ThrustWeight 16:1 9:1 15:1
Tuwrbine Inlet Temperature 1500°F 2800°F class 3000+°F
Engine Life 7.5 hours 2000 hours 4000 hours
Fuel Efficiency Base 46% Better 65% Better
What will the next 50 years bring?

From the invention of jet aircraft more than 50

years ago that demand on propulsion power

35

Daha bir kac sene 6nce  bizim
sektorimutzdeki insanlar artik yeni motorlarin
gelmeyecegini soyliyorlardr. Biitiin vapacagimiz
motorlarin maliyetini diistirmektir diyorlardi. Bu
teknoloji acisindan cok ilging idi: Bunlarin
teknolojinin = duramayacagini  anlamalarin
saglamak sadece birkag ay aldh,

Agenda

¢ Customer demands

* Military technology initiatives
¢ Product Creation Thruput Initiative
e Summary

* Military development programs at GEAE

Sanayi ihtiyaclari var, musteri ihtiyaclarn var
ve insanlar daima daha hizl, daha ileri ve daha
diistik bir maliyette gidiyor olacaklar ve onu
meydana getiren sey teknoloji olacakur. Buglin,
ben 21. yizyilda yaturim yapan teknolojilerden
bahsetmek istiyorum. 21 inci ylzyilin sayilar
devamli artan ticari ve askeri motorlarinin
teknolojileri birbirlerine cok benzer. Ve bugiin
size o ozel teknolojilerin bazilarini tanitacagim.
Musteri ihtivaclarimin nasil degistigi ve “G.E”
Ugak Motorlarinin miusterileri tarafindan talep
edilen o degisikliklere nasil hitap ettiginin
tartistimasi gibi.

Jet ucaginin icadi ile 50 yildan daha fazla bir
zamandan beri, motor sistemleri ¢ok gelisti. Size
askeri ornegi gostermemize ragmen, ticari
teknoloji talepleri de askeriye ile paralel gitmistir.
Sanayi bunu teknoloji ile coziimledi. Giintimiiz
askeri sistemlerinin Onceligi motorun daha hafif
olmasi, fazla yiik tasimasi ve daha yiiksek
hizla, daha wzaga gitmesidir. Ticari
sistemlerimiz ise daha fazla rakat saglamal ama
daha az yakit sarfi etmelidir. Daha uzun
ucmalidir  ama  bakimi ucuz  olmalidir, Ve
degistirmekte oldugumuz ve gelistirmeye devam

ettigimiz teknolojinin esast tamamiyle budur.
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systems have grown extensively. Although we
show vyou military example,
technology demands have parallel those of the

commercial

military. Industry has responded with the
technological solution. Today's military systems
are lighter in weight, carry more payload and
travel fast and further.
systems have to deliver more trust and a better
fuel consumption. Last longer and have low
upgrading cost. And this is all due to the

Our commercial

influence of technology that we had been
developing and are continuing to develop.

50 years ago that demand for the jet engine
was in terms of trust, trust and trust. And then
may be performance and their ability, but
things have changed today. Life and trust are no
longer predominant measurements although
they still away up high.

Today has to be a balance between the cost
not just the acquisition cost although that’s the
item that everybody thinks about up front but the
direct upgrading cost or life cycle cost depending
on whether commercial or military applications.
No longer is the customer willing to spent for the

best technology.

Customer Demands for
Future Propulsion Systems

Key Market Drivers for Aircraft Propulsion

Affordability and performance must be balanced

ATPECEH N

50 sene dnce, jet motoru ile ilgili ihtiyac giig,
giic ve giic seklinde idi. Ve daha sonra belki
performans ve onlarin kabiliyeti... Ancak
bugiin hersey degisti. HAali gecerliliklerini
korumalarina ragmen, artik motorun kullanim
omrl ve giic eskisi kadar etkin degildir,

Buglin icin gerek Ticari gerekse askeri motor
olsun hi¢ farketmez; onemli olan satin alma,
yenileme / modernize ve kullanim maliyetinin
dengeli / makul olmasidir.

Artik hicbir misteri en iyi teknoloji diye fazla
harcama yapmaya yanasmiyor. Odeyebilecegini
tercih ediyor. Askeri ve Ticari kullanicilar icin
fiyat kadar performansi da 6nemli. Aradaki fark
“ticari motorlarda : motorun 6mrti ile emisyonu -

e Military A askeri motorlarda da manevra kabiliyeti ile
8 Mor; affordable e Morg affc;rdable kiictik boyutlu olmasi”dir. Ben, bundan 50 yil
- Buy - Develop AN y .
e - Buy sonra ticari motorlarimizin da manevra lmlnl‘lyctl
 More useful payload - Own ve boyut yontnden beklentilere daha fazla

» More useful payload®

® |Increased range and loiter
* Reduced size

* Increased maneuverability
* Reduced vulnerability

* Longer range cevap verebilecek oOzelliklere sahip olacagint
* Longer time on wing
* Improved dispatch reliability

¢ Reduced IFSD rate

tahmin ediyorum.

Customer Needs Related to Options for Design Execution

Customer Needs
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It must show that it is affordable. Not only & £ o |2 |3
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customers but the performance demands are N e o 5
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becoming increasingly similar. The major Trbine D e e ST T - 7
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difference is time on wing and emissions for e T N et e e :

. . i Component Efficiencies ¢ + + + + +

commercial engines and maneuverability and Cooling Flow B e I

. BT . Stage Loading ¢ + ]+ |+

low observable for military customers. 1 predict Material Strength/Density ¢ 7 +
Low Emissions Combustor Tech - +

though may be 50 years from now, even our Integrated Thermal Mgmt o [ r

Trade studies are needed to balance requirements with

commercial engines will have requirements for : i 4 ] Y
design options for selection of cost effective solutions

low observable and more manecuverability.
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The engine manufacturers have improved
their understanding of the tradeoff between the
component performances and customer needs
for lower cost. We are in the better position to
guide the future designs so that the customers get
best balance of cost, performance, payload
and environmental concerns. We
meeting

are

positioning  ourselves  for these
demands. In addition we are preparing ourselves
for the continued upgrade, in your demands well
into the future. Remember yesterday was
performance, today is cost, tomorrow is going
to be something else. We have to make sure that
the technology whatever is the highest demand

is, ready for that requirement.

GE Technology Strategy

Guality

Produstivity

Goal: Superior Customer Satisfaction

At G.E., we have a strategy that drives right
down to our core processes. We believe that the
processes are most important and assure that we
have the best product. This strategy is geared to
produce the products in the shortest time, and
therefore the lowest cost. First we need
processes, that produce high quality designs and
from that point of view we are developing tools
they produce those designs quicker and
therefore the product from these processes and
tools will provide higher quality. The strategy
of right processes, tools and products is
driven into our organizations, by the

demand to produce a minimum time frame.

Our engineering systems design seniors
as well as our advanced engineering
designs, materials and process
organizations are geared to be responsible
to this over whole strategy. And I'll talk a little
bit more about that strategy. First I'd like to show
you a little bit about our technologies and how

introducing those into our products.
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Motor dreticileri, performanst - kullanic
isteklerini maliyeti asagi cekerck dengelediler.
Biz, fiyat - performans - tasima kapasitesi ve
cevresel sorunlarin dengelenmesi yontinden
musterilerimizin gelecekteki ihtiyaclarna cevap
iyi
sahibiz. Ve olabilecek talepleri karsilayacak

verebilecek tasarimlarimizla bir duruma
sekilde hazirlikliyiz. Gelecekte olabilecek ilave
taleplere karst kendimizi devamli yeniliyoruz.
Diin performans denivordu bugiin maliyet
deniyor yarin bu baska bir sey olacak. Biz

teknolojik dizeyimizi taleplerin en asirisint dahi

karsilayacak sekilde simdiden hazir
bulundurmak zorundayiz.
GE, “Core” proseslerini yonlendirecek

stratejisini  belirlemistir. Biz proseslere biiylik
o6nem veriyoruz. Ve bunun sonucu olarak en iyi
iriini elde ettigimize inaniyoruz. Stratejimiz “en
en kisa siirede elde etmek”
seklinde belirlenmistir. Oncelikle yiiksek kaliteli
tasarimlart Gretecek yonteme ihtiyag var, takiben

ucuz uriuni

bu bakis acisiyla tasanmlan en kisa sirede
tretecek takim avadanhklar gelistirilir ve takim
avadanlikla da yiiksek kalite Gretilecektir. Dogru
yontemlerin, takim avadanliklarin ve
triniin stratejisi talep edilen tirtinii en kisa
stirede tretebilecek sekilde teskilatimiza
yansitilmistir. Mithendislik sistemlerimiz,
ileri miithendislik tasarmmlarini yaparken
bunlarin 6nceliklerini de tasarlayacak bu
sorumlulugun ve tiim stratejinin ilistesinden
gelecek malzeme ve yontem birimleri /
organizasyonlar: olusturulmustur.

BPH =90 1
weight,
durability

Low nolss
wenght
curability

NASA/GE ECCP
Puggedired
duskdaine combistor

HE Adveratt Engines

Ve strateji hakkinda biraz daha konusacagim.
Once, teknolojilerimiz hakkinda ve size bir
nebze onlarin Griinlerimize nasil uygulandigini
gostermels istivorum.
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Here for example are GE-90 and we are
growing GE-90 to meet your demands. GE-90
has shown the highest performance of all of the
high By-pass engines that currently went into
production. Some of the technology features that
makes this available, high by-pass fans, and a
low emission combustion systems and our high
pressure ratio systems. This engine was a
direct result of technology programs that
were born back in the 1970’s. And today is a
product in 1990’s. And we expect to be a
product well into the next century.

CIMS56 Technology Transfer and Evolution
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Our CFM-56 product, which T know, is very
important here in the Turkish Airline Industry. It
grows out-of our F-110 program that you talked
about previously. And F-110 program, we are
improving this engine continuously and
introducing new technologies, higher pressure
ratios, advanced aerodynamics, all with the
emphasis putting more performance at a
lower cost and better their ability for you. In
addition we have our CF-6 program which
powers our 767's, 747’s. We are growing those
engines as well. As I said earlier in my talk, it was
only few years ago, we said we were not going
to do all these grows. Now you can see how
technology is being interspersed over these
engines. And continuously trying to upgrade
them and grown for our customers.

Military Development Programs

760 on N80
Superior products will drive GE’s global leadership
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Iste, mesela GE-90. Sizlerin

karsilamak Gizere GE-90'n1 gelistirivoruz. GE-90,

taleplerini

su anda Uretimi yapilan yiksek by-pass’h
motorlar icinde en yiiksek performansa sahiptir.
Yiiksek by-pash fanlarin, distik emisyonlu
yanma sistemlerinin ve bizim yiiksek basing
oranlt sistemlerimizi ortaya c¢ikartan teknoloji
ozelliklerinin bazilari. Bu motor gecmiste,
1970°li villardaki
programlarimizin sonucu idi. Ve bugiin,
1990’larin  bir irinidir. Ve gelecek
yiizyilinda tiriini olmayi iimit ediyoruz.

teknoloji

Bildigim kadar ile CFM-56 Griintimiiz burada
Tiirk Hava Yolu Sanayisinde cok dnemlidir. Sizin
daha once hahsettiginiz F-110 programimizin
disinda gelisiyor. Ve F-110 programi, bu motoru
sizler icin  devamli  gelistiriyoruz, yeni
teknolojileri, daha yiiksek basin¢ oranlarin, ileri
aerodinamikleri ki hepsi de daha diisiik maliyert,

daha fazla performans hedefliyor.

CF6-80C2 Growth

¢ CF6-80C2B7F1 now being offered for 767-400ERX
aircraft
* CF6-80C2B8F (B7F + 2.2% thrust) is available

- Incorporates new HPT rotor
- EIS in May 2000

e CF6-80C2B9F (B7F + 5.5% thrust) will be further
studied-potential to offer in 6 to 12 months

- Targeted toward 747-400 IGW/767-400ERX

- Effectively a CF6-80C2 fan diameter with a core .
common to the CF6-80E1

flaveten, 767lerimizi, 747 lerimizi calisiran
CF-6 programimiz Bu
gelistiriyoruz.  Konusmamda

var. motorlart  da

daha  once
soyledigim gibi, daha birkac vil 6nce, bu
gelismeleri yapmayacagimizi soyledik. Simdi,
teknolojinin bu motorlara nasil serpistirilmekte
Ve

onlari

oldugunu gorebiliyormusunuz.

miisterilerimiz icin  devamli olarak

yenilemeye - gelistirmeye calistyoruz.

Ve askeri taraftada, devam eden benzer
programlara sahibiz. F-110 motorumuz bugiin F-
15'e takiliyor. F-110 motorunun ayni ucus
glivenirliligini saglayacagini umuyoruz. Yani,
bugiin sizin F-16'yva ortak oluyor. Yeni F-
414 imtz F-18'e arttinlmis menzil ve bu gruba da
kabiliyet kazandiracak. Ve NH-90 helikopteri



And the military side, we have similar
programs going on. Our F-110 engine is being
fitted today for F-15. We expect that F-110 engine
is going to provide the same front line reliability.
That's being in joint today in your F-16 aircraft.
Our new F-414 engine for the F-18 will provide
increased range and bring back capability for
that family. And the NH-90 helicopter will
provide higher capacity application more
passenger carrying capability. And in the
future, we expect to see the Joint Strike
Fighter program the JSF. This is going to be
an international engine and we currently in
a team with Rolls-Royce, an Allison Engine
company to design this engine and provide
the same kind of dependability and
reliability that everybody sore in the F-110
program. We do not see this is an old engine
program. And we believe it's going to have equal

capability to a Prat&Whitney engine systems

because of the technologies that we have
invested in.

And how we meet the demands of our
technologies for these military requirements and
our military customers. In terms of affordability
we need to drive the development acquisition
and maintenance cost down, Our processes
which I talked about earlier, and the key
point of our processes is our 6 Sigma
program. We will achieve these objectives by
assuring that we get the highest quality designs
initially not having to redo them over and over
again which has been the experience of our
industry previously. Our thru-put strategy and
that is to produce our engines faster at a higher
quality. And our design for 6 Sigma programs
are all geared to achieve this requirements of low
cost affordability and high quality.

Advance turbo machinery technology
developed in conjunction with the department of
defense, NASA and also our own company
internal funding provide the foundation for
improving these payloads and capability, range

maneuver ability, vulnerability.

[ found it interesting that, the previous
speakers Who spoke about the fact that you are
having problems in getting the government to

fund. Technology programs. I can assure vou,
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daha yiiksek kapasite uygulamasii, daha
fazla yolcu tasima kabiliyetini saglayacak.
Ve gelecekte, Joint Strike Fighter (JSF)
programini. gormeyi iimit ediyoruz. Bu
uluslararas: bir motor olacak ve su anda
Allison Engine ve Rolls-Royce ile bu motoru
dizayn edecek bir takimdayiz ve F-110
programinda oldugu gibi ayni giivenirliligi
ve itimadi saglariz. Bunu eski bir motor
programi olarak gérmiyoruz. Ve, onun yatirim
yaptigimiz teknolojiler nedeniyle Pratt-Whitney

gibi esit kabiliyete sahip olacagina inantyoruz.

@

Translation of Military Customer
Requirements to Design Metrics

GE Aircraft Engines

Military Aircraft Propulsion Design Metrics
* More aﬁord_a_bdltia__________—— Development hdwre & &
-Develop testing &
By ——————— . Acquisition cost &

-Own
* More useful payload Maintenance cost &

e Increased range and loiter 83;",{",‘;3?2},2{%9

¢ Reduced size

¢ Increased maneuverability Sy WElght ¢ )
* Reduced vulnerability Thrustairflow €, Weight &

Ve bu askeri ihtiyaclar ile askeri
misterilerimiz icin teknolojimizin taleplerini
nasil karsihyoruz. Bitgeye uygunluk ile ilgili
olarak, gelistirme ve bakim maliyetini asag
cekme ihtivacimiz var. Daha 6nce bahsettigim
uygulamalar, siirecler ve bu
uygulamalarimizin anahtar: (kilit) noktasi1 6
Sigma programumuzdir. Bu hedefleri, yiiksek
kaliteli tasarimlari, daha onceleri sanayimizin
deneyimli oldugu seyleri tekrar, tekrar yaparak
degil de baslangicta gerceklestirerek ulasacagiz.
Thru-Put stratejimiz ve yeni motorlarimizi daha
yiksek kalitede daha hizl tiretmektir. Ve, bizim
6 Sigma programlar:1 bu diisik maliyet ve
yiiksek  kalite  ihtivacimi  saglamak  icin
tasarlanmuistir,

Savunma Bakanhgi, NASA ve Sirketimizin
kendi yaurimeilart ile baglanuli gelistirilen ileri
turbo makine teknolojisi kalkis agirhg: ile
kabiliveti, beka, menzili, manevra yetenegini
iyilsetirme icin temel sagliyor. Devletin teknoloiji
programlarint  fonlandirmasinda  sorunlarla
karsilasuginizt soyleyen énceki konusmacilar
ilging buldum. Ayni olayin ABD’de aynen devam
ettigine sizi temin ederim. Sizin burada basmniza
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that goes on the United State just as well. We had
just as many problems trying to get the
government to fund and look at the future as you
may have right here.

Advanced technology initiatives such as
IHPTET which stands for Integrated High
Performance Turbine Engine Technology.
HSR which stands for High Speed and AST
which stands for Advanced Subsonic
Technology will provide upgrading capability
with smaller and lower cost systems. The next 50
years will be just as exciting as the first 50 have

been in our industry as we project.

Future Goals

. Filght Envelops Reduced Size, Waight,

Cost, and Complexity

Expanded
Envelope

Current Technology.
thhtsr Engine

Magch Number

Level of Technology
1842 Today 2020
Thrust/Weight 1.6:1 9:1 16:1
Turbine Inlet Temperature 1500°F 2800°F class 3000+°F
Engina Life 7.5 hours 2000 hours 4000 hours
Fuel Efficlancy Base 46% Batter 65% Better

What technologies are we going to
develop for the future?

We need better materials,

We need better components and

We need improved tools to design for those
components.

By positioning ourselves with these elements,
we will be ready to meet the demands of our
customers. I'd like to show you some of these
technologies which will be involving in the next
several years.

8

Forward Swept Fan

+ Technology Breakthrough
- 1Q96 2-stage rig demonstraled:
*1-2% efficiency gain

* exceptional distortion handling
capability

- Impact
*+10% thrust per Ib airflow
*enhancad operability
-Follow on

*rig limiting stage 2 redesign
complete & out for quote

Rig Test Results Validate
XTE-76 Fan Design
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geldigi gibi biz de Devletin gelecege bakist ve
yatrunlari fonlandirmasinda sorunlarla
karsilasuk. Yiiksek Performansli Tiirbinli
Motor Teknolojisi Entegrasyonu demek olan
IHPTET gelismis teknoloji girisimidir. Yiiksek
sirat manasina gelen HSR ve lleri Sesalt1
Teknolojisi manasina gelen AST, daha kiiciik
ve disiik maliyetli sistemler ile iyilestirme
kabiliyetini saglayacaktir.

Gelecek 50 yil gibi
sektoriimiziin ilk 50 yili kadar heyecan verici

tasarladigimiz

olacaktir.

Gelecek
gelistirecegiz?

icin hangi teknolojileri

Daha iyi malzemelere,

Daha iyi komponentlere ve

Komponentleri tasarlayabilmek icin
gelistirilmis gereclere ihtiyacimiz var.
. GE Arcraft Engines
Core Technology Development
* Materials
¢ Analytical Design Tools
* Components

Kendimizi bu elemanlara ayarlamak suretiyle,
miisterilerimizin taleplerini karsilamaya hazir
olacagiz. Gelecek birkac yil icinde gerekli olacak
bu teknolojilerin bazilarini size gdstermek
istiyorum. Hem askeri, hem de ticari
uygulamalarda, gelistirilmis fan teknolojisine
talep vardir, Her iki uygulamada ister by-pas’l
ticari motor isterse diisiik emisyonlu yanma

sistemleri olsun fark etmez.

Biz GE'de bu teknolojiden gurur duyuyoruz
ve onu demostrasyon motorlarimiza uygulamak

suretiyle ilerliyoruz. Ve onu rinlerimize

oldukca cabuk uygulayabilecek planlara sahibiz,



Both in the military and the commercial
applications, there is a demand for improved fan
technology. Both applications whether a by-pass
commercial engines or low emission combustion
systems.

We are very proud of this technology at GE
and we are moving forward by introducing it into
our demonstrations engines. And we have plans
for introducing it into our product applications
rather quickly.

From a distortion handling capability -as you
can see from this chart- it is exceptionally
overcome. Today’s current fan systems as we
know them today. You see the improveménts is
much as two/one, and all kinds of different
distortion situations.

L

Fan Effiblency Comparison

Nﬁmm a

Conventional Fans

OF Aireraft Engines

Corrected Tip Speed

| Forward swept fans 61}04- significant eﬁlcfinéy benefits i

Forward swept fan technology also has
improvements in efficiency. We are seeing 1-2 %
improvements in fan efficiency.

Fan efficiency means lower fuel burn.

Lower fuel burn means lower cost.

Advanced materials will also play a major role
in the next generation of aircraft. The past
several years have seen advancements in the
turbine blade materials to temperatures in excess
of 2000 degrees.

Future engine systems will feature
composite ceramics currently being
developed by NASA for the high speed
research programs, advanced organic
composite structures for static and rotating
structures and advanced metals matrix
composites. These meterials will have high
strength lighter weight structures. And it gives us
a capability to design and produce them. The
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Distortion Sensitivity CEompariSon

§

§

Distortion Sensitivity: (Fwd Swept)/(Radial)

Distortion Pattern

I Forward swept blading cuts distortion sensitivities in ha!ﬂ

Bu tabloda gordiigiintiz gibi, bozuk bir
yonetim ortaminda nadiren Ustesinden gelinir.
Bugiin Mevcut fan sistemleri bildigimiz gibidir.
Iyilestirmelerin 2/1 kadar oldugunu ve her tiirli
farkli bozulma durumlarimi goriiyorsunuz.

Forward swept fan teknolojisi de verimlilikte
gelismelere sahiptir. Fan verimliliginde 1-2 %
iyilestirmeleri gdrmekteyiz. Fan verimi daha az
yakit yakma demektir. Daha az yakat yakma daha
distik maliyet demektir.

Advanced Materials

Ceramic Matrix Composites (CMC) Organic Matrix Composites (OMC)

Fatd Exhaust Nozsle - 4X Life Increase

Lightweight GERO Fan Blades Save 700 Pounde

Intermetallics Metal Matrix Composites (MMC)

Lightwaight, High Temperature Material

FFIMACE NI

Gelismis malzemeler de ucaklarin bir sonraki
jenerasyonunda biiylik bir rol oynarlar. Son
birka¢ yil tirbin pallerinde 2000 derecenin
tzerindeki  sicakliga  dayanacak  sekilde
ilerlemeler kaydedildi.

Gelecegin motorlarinda, su anda NASA
tarafindan  yiitksek  siirat arastirma
programlart  ici gelistirilmis olan
kompozit seramikler kullanilacak: Sabit ve
donen kisimlarda ileri/gelismis organik
kompozit malzemeler ve matriks kompozit
gelismis metaller kullaniacak. Bu mazemeler
daha saglam ve daha hafif yapiya sahip olacak.
Ve bize onlart dizayn etme ve tiretme kabilivetini
saglayacak.
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long sort of goal breaking through the 1200
degree compressive discharged temperature
barrier with its inherent efficiency advantages is
approaching realization. This would mean that
we would have higher pressure ratio systems that

would give us much better fuel efficiency.

However the cost of these systems will
demand that we have higher applications or the
cost will be prohibited, we won’t be able to use
it. We must find many uses for these advanced
materials, otherwise we can not afford to apply
them in our engines.

Component Technologies

Advancement are not going to be limited just
the materials will feature engines, feature electric
accessories, magnetic bearings, advanced
rebounding controls. These technologies have
been designed today will or being validated
laboratory experiments and applied to our
product engines. These technologies in our
advanced demonstrator engines give us an
opportunities to prove out the technology prior
to putting them into commercial and military
engines and give us a major advantage in
shortening the cycle because we understand

how they operate in real environment.

In the past, when technologies talked about
advanced engines, they usually talked about
turbine rotor inlet temperature. Higher turbine
temperatures allow smaller, more compact cores
to drive the higher flow, higher pressure ratio
fans needed for today’s market. This could not be
accomplished without the advancement in
cooling are also being developed. Unfortunately
like most technologies they come with a higher
price tag. We are learning how to increase the

cooling capacity while controlling costs and we
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Uzun stiredir ¢ozilmeyen 1200 derecede

basin¢gli  sicaklik  engeli  bu  gelisimle
gerceklesebilecek. Bunun manist daha ylksek
basin¢ nisbetine sahip olacagiz bu da bizim icin

daha az yakit sarfiyati demektir.

Ancak, bu sistemlerin  maliyeti pahali
uygulamalar veya Odenek kisitlamasma yani
kullanamamiza neden olabilecektir. Bu ileri
malzemeler i¢cin  bircok kullanim alanlan
bulmaliyiz aski halde onlarn motorlarimiza

uygulama masrafinin alundan kalkamayiz.

Gelisim  sadece malzeme ile  smirh
kalmayacak motorlarda, aksesuarlarda, manyetik
yataklarda, kumanda baglanularinda da gelisim
olacakur. Bu teknolojiler bugtin tasarlanmstr,
onaylanmis  ve onaylanacak deneyleri ve
motorlarimiza uygulanacakur. Gelismis
demonstrasyon motorlarmmizdaki  teknolojiler,
teknolojiyi  ticari  ve  askeri  motorlara
uygulamadan énce bize gercek ucus ortaminda
nasil cahistiklarini kanitlama firsati vermekte ve

zamandan tasarruf saglanmaktadir.

AIRFOIL TECHNOLOGY TO ADDRESS
CAPABILITY VS. AFFORDABILITY

RelativeTemnperatureCapability

Gecmiste gelismis motor teknolojisinden
bahsedildiginde umumiyetle tirbin rotoru giris
sicakligi hakkinda konusurlardi. Daha yiiksek
tirbin sicakliklan daha kictik compact core’lai-
daha buytk akis demektir, glintimiiz pazar icin
ihtiyac duyulan daha yiiksek basinc nisbeti olan

fanlardhir. Bu sogutmadaki gelisim olmaksizin

tamamlanamazdi keza gelistiriliyor. Maalesef

bircok teknoloji gibi, onlar daha yiiksek bir fiyat
etiketi ile ¢ikiyor. Masraflant kontrol ederken
sogutma kapasitesinin nasil artirilacagint ve
bunlarin daha fazla nasil ekonomiklestirilecegini

ogreniyoruz. Bunu yapmadiimiz muddetce,

J




are learning how to make these more affordable.
Unless we can do that the pay off from this
higher technology will not be realized.

Thrust Vectoring

AVIATION WEEK
PILOT REPORT

LOCKHEED
F-16

AVEN® - Axisymmetric Vacloring Exhaust Nozzie

Usad with parmission of
Aviation Waek & Spaca Technology

Enhances Fighter Aircraft Agility and Combat Effectiveness

PPTMACE-B3370-091 188

GE is very proud of its exhaust system
technology in particular discharge shows trust
vectoring capability, I'm sure many of you have
seen the movies of F-16s doing impossible acrial
maneuvers as a result of the trust vectoring
system that shown in the figure 21,

We used an integrated aircraft engine control
technology unmatched by those anybody else in
the industry yet today. This technology increases
combat capability, projected (combat) loses and
much more reduced and this means improved
life cycle cost which is the overall objective of
our industry.

Product Creation Thruput Strategy

¢ All technologies to be proven prior to launch
* Must achieve all targets during pre-launch (weight, cost, schedule)
* Must identify all partners, all suppliers during pre-launch activities

* Do not start detail design until ALL requirements are established, i.e.,
technical and program

* All hardware for certification program identical
* Program to be focused on certification

* Risk Management plans to cover key program contingencies

Requirements need to be absolutely firm before
deploying significant levels of resources

As I mentioned earlier in my talk, the goal of
GE is, to provide systems quicker with higher
quality in lower cost. One key element to that
strategy is our thru-put strategy. That allows
certification time being decreased from today’s
levels of 3 or more years. Our goal is to produce
new engines in less than two vears. The key to

this strategy is to have mature technologies and
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yiiksek teknoloji gerceklestirilemeyecektir.

GE, egzost sistemi teknolojisi ile gurur
duymaktadir, ozel fakat

vektorleme kabiliyetini gosteriyor, Cogunuzun

egzost  cikist,
sekil - 21'de gosterilen takat vektdrleme sistemi
sayesinde en zor hava manevralarini yapan F-

16'larin filmlerini gordiigiinden eminim.

- :ﬁ% g AE Thuput Strategy
Integrated Cycles - )
Development / Certification / EIS
[MGPP Tech Maturation Process| Certification |
Cycle |
24 Months
« Compliance
Program at
Component/Engine Airframer
Development Cycle e
= Maturation
Low Risk HER
iy Program * Fleet Leadar
Alrcraft/Engine
Finalization Process

Go Cert.

Bugiine kadar sanayideki baska birileri
tarafindan gecilemeyen entegre bir ucak motor
kontrol teknolojisini kullandik. Bu teknoloji
savasma kabilivetini artirdh, kayiplarn (savas)
beklenenin altina diistirdii. ve bunun manasi
hedefi olan kullanim

sanayimizin = genel

maliyetinin iyilestirilmesi demektir.

Konusmamda daha once ifade ettigim gibi,
GE'nin hedefi disiik maliyette daha yiiksek
kaliteli daha hizli sistemleri saglamakur. O
stratejinin bir anahtar elemant bizim thru-put
stratejisidir. Bu sertifika alma siiresini bugtlinkii 3
veya daha uzun yillardan asagiya cekilmesine
olanak verir. Hedefimiz yeni motorlarr iki yildan
daha kisa strede Uretmektir. Bu stratejinin
anahtart “mature” teknolojileri ve asgari risk ile
uygulamaya olanak veren gelismis yontemlere
sahip olmaktir. Yontemlerimiz sadece mature
teknolojilerin uygulamalar icin  diistiniilmesini
gerektirir ve bu stiratla teknoloji programlarimiz
ile trtinlerimiz arasinda kuvvetli bir iliski vardir.,
Onlar  dogru teknolojilerin  dogru
zamanlarda hazir olmasindan emin olmak
icin birlikte calisirlar. Bir dnceki motorumuz
GE-90,

yoniinden herhalde iyi bir érnelktir,

mevcut  teknolojilere  sahip olma

Ve satslarda neden kazandigimizin sebebi
budur, zira o zamandan beri o teknolojileri
olgunlastirdik ve GE-90 dyle bir performans
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improved  processes  that allows  the
implementation with minimum risk. Our
processes demand that only mature technologies
be considered for applications and therefore
there is strong relationship between our
technology programs and our products. They
work together to assure that the right
technologies are there at the right times.
Our previous engine the GE-90 is probably a
good example of having the technologies ready.
And that's why we lost out in the beginning of
our sales campaign, but since then we have
matured those technologies and the GE-90 is
showing the kind of performance that was
expected from it in the beginning. Now we have
those mature technologies. We have learned
those lessons and we are applying them to all our
products engines; military and commercial.

The grand rules to that thru-put strategy are
outlined on this chart. To launch our products
we must meet the customers goals of weight,
cost and schedule and we must have the
technology ready for product applications before
we get doing. We do not want to waste resources
and time on bringing the technology to that level
of maturation required for product engine. We
can meet our customers demands by meeting all
the requirements laid out by our new product
introduction processes. Our strategy is designed
to reduce the cost of certifying and qualifying
new engines.

You can see in this chart what our experiences
taken and how long it has taken us to do this. We
have experiences taken and how long it has taken
us to do this. We are expecting that we will be
able to reduce the cost by as much as 50% by
applying these new processes that we have
been devoloping.

Integrated Engineering and Manufacturing

r ™\ % = Ao )
Master Model Creation T are ﬂlﬂ')‘m Metsi
* Unigraphies (UG) - | Cumiion 19
« U saspaiie gosrmel « 14D fiow netwerks « S1all mrgin
tools © 20 flow models « Noise
RS _ ] « Emissions
 Gay toads + Tip clearanics
y ] « et loads « Gogting flows
= N e i
il Manufaeturing f Mechanical Analysis
+ Doslin fo¢ 8ix 84 Tools Guslity Metries
x + 50 medeis « Bart life
+ UG eompatible vendors =
‘e « Bitd impact models « Bird Wnpact
compatile tactories « Biads sut modsis Capabinty
Nl \ St amasy )

Conmon geometry enables 24-Month Product Creation with improved quatity
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sergilediki, bu ondan baslangictan itibaren
beklenen performans idi. Simdi, biz o mature
teknolojilere sahibiz. O dersleri ogrendik ve
onlart askeri ve ticari biittin Grettigimiz motorlara
uyguluyoruz.

%mm

Commerclal Engine Certification Test History

CRi0 s cHe 50% Reduction
Thi it Pl X
L ortocs | _ SR o
1 1 1 o, S
& 0 2000

Thru-put stratejisinin ilgili biiytik kurallart bu
semada ana hatlari ile verilmektedir. Yeni tiretimi
baslatmadan once dretim uygulamalart igin
musterilerin - agirhik, maliyet ve planlama
hedeflerini karsilamaliyiz ve teknolojiyi hazir
tutmaliyiz. Motor Uretimi icin teknolojiyi gereken
olgunluk seviyesine getirmede kaynaklarn ve
zamani bosa harcamay1 istemeyiz.
Musterilerimizin taleplerini yeni trinimizin
hazirlanma  surecinde  yerine  getirerek
karsilayabiliriz. Stratejimiz  yeni motorlarin
sertifikasyon  ve  kalifikasyon — maliyetini
diistirmek tizere dizayn edilmistir.

Bu semada edindigimiz deneyimlerin neler

oldugunu ve bunu vyapmanin ne kadar

zamanimizi  aldi@mi  gorebilirsiniz.  Bunu
yapmanin bizim ne kadar zamanimzi aldig
konusunda biz tecribe sahibi  olduk.

Gelistirmekte oldugumuz bu veni prosesleri
uygulamak suretiyle maliyeti 50%’e kadar
distirebilmeyi iimit ediyoruz.

Thru-Put stratejimizin bir diger anahtar
iretim gereclerinin elektronik olarak
entegrasyonunun tasarimidir.

GEAE'de, Prosesi kisaltan dizayn gereclerinin
imalati sathasina ilaveten, aerodinamikten-
mekanik dizaynina, 1st transferine, aeromakanik
analizlerine kadar olan safhasinda kullanidan bir
master model sistemi kullaniyoruz. Bunun
manast herhangi bir kimsenin sistemde herhangi
bir sekilde bir degisiklik yapmak zorunda



Another key element to our thru-put strategy
electronically
manufacturing tools.

is integrated design in

In GEAE we use a master model system that is
used in design phase form the aerodynamic
inception through mechanical design, heat
transfer, aeromechanics analysis as well as the
manufacturing phase of design tools and making
the processes short. This means that whenever
somebody has to make a change anyway in the
system, those changes are automatically effected
all the way back to the tool design. This is a very
high quality' approach to make products and
make sure everybody is using the same tools at
the same time and we eliminate the errors that
have inherently been plugging our industry as
we go from one hand off to the other. No longer
do we hand off our designs today they are all
integrated.

Here is an example of a compressor airfoil
design taking advantage of the master model
approach that I talked about a few seconds ago.
The

automatic analysis, manufacturing tools design

tools include automated machining,
as well as inspection tool design. This effort
results in taking weeks at our critical path as well
as improving our overall quality. It is amazing
when you see what we can do by just putting
and drawing outline letting the computer take

OVCr.

Fan & Compressor Aero Design Process
Using 3D Aero Codes

Paints
f

11
L L1
33
Speed

Over 2 Points Efficiency
Improvement

We have also been developing 3D tools in
primarily. We have been developing those for
design. These  provide
performance advantages over today’s state
of art design. Our advanced CFM56 engine
which T think was recently considered here in

aerodynamic
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kalmast halinde, o degisikliklerin otomatik
olarak cok oncesine gerec dizaynina kadar
gitmesi demektir. Uriinleri Giretmek ve herkesin
aynmi zamanda aynt gerecleri kullaniyor olmasi
yiksek kaliteli bir vaklasimdir ve biz bir uctan
digerine giderken dogast geregi sanayimizi
tikamakta olan hatalara mani oluruz. Artik bugtin
dizaynlarnimizdan elimizi uzak tutuyoruz, onlar
tamamen sisteme entegre edilmislerdir.

Fan and Compressor Design
Par; Dovetail Modeding

rametric

* Standardization of Notes and
Pracessas

* Cycie Tine Recuction: 3 Waeks (Est)

~ |* Cyole Tme: 2+ Days to <1 Day

ATPCT mow o1

Birka¢ saniye once bahsettigim master model

yvaklasimindan yararlanarak hazirlanan  bir
kompresor kanat ucu dizayninin bir 6rnegi iste
buradadir. Gerecler, kontrol cihazi tasanimi ile
birlikte otomatik isleme, otomatik analiz ve
imalat tezgdhlarinin dizaynini icine alir. Bu
calisma bizim genel kalitemizi gelistirme
safhasinda kritik haftalarimiza mal olur. Sadece
taslagr hazirlayarak bilgisayarin  kontroliine
vermekle ne yapabildigimizi gordiigiiniiz zaman

sagiracaksiniz.

Esas olarak 3D takumlarini da gelistiriyoruz.
Onlan aerodinamik dizayn icin. gelistirmekteyiz.
Bunlar giiniimiizde harikalarin dizayninda
performans Burada

avantaji  saglar.

Turkiye’de  gecenlerde dikkate alindigi ve
secildigini sandigim gelismis CFM56
motorumuzun  kompresor aerodinamiginin

dizaymi diger motorlarin klasik dizaynlarindan
hemen hemen 2% gelistirilmis olma ozelligine
sahiptir. Yeni cihazlar kompenantin testi
yapilmadan once yetersizligi onceden haber
vererek giderilmesine imkan verir ve gelistirme

stiresini azaltir.
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Turkey and selected features the latest in
compressor aerodynamics design resulting in
almost 2% improvements over conventional
designs in other engines. New tools reduce the
development  cycle by forecasting the
inefficiencies that can be corrected before
component test have been conducted.

This chart shows you corrected in the lower
right hand corner, a separation that was
predicted and eliminated before it went to test.
Therefore we are here able to not waste the test
finding out this problem. We are able to predict
it redesign the parts when we went to test. We
can assure that we met the efficiency goals that
we had established. The chart shows you the
results of this new technology and these new
tools.

Similar methods are available for turbines as
well. Turbines offer added complexity of
integrating heat transfer requirements in the
design process. GE systems has this capability
and the design cycles are reflecting this pay-off in
higher yield, lower cost, more robust capability.
Our capability for turbines are similar to those
that we have in the our compressor
configurations.

Turbomachinery 3-D Aero Analysis

CFe-a0C2
8 Staga LP Turbina
* Joint GEAE and NASA team working
effectively
. Pralogge verslen released and impacting
% GEAE/PQ designs
P Pro P
Produotivity=y m 1 Ol 1 c"Z?‘.)S:,, 1'i E‘::ﬁm
- 4 A A
[ 1095 | 1898 1 1907 | 1998 ]
[ [ & &
Cualty & Chomied”  Fanibonpremsor  Vissou Fow g
Guammm.y“ Modaliing Gaemetry

©On schedule to develop multistage analysis
capability for design by July 1997

ATiPeHM OB 0V

Our new tools even though we talk about
them as 3 D tools, most people thought of them
as doing one stage at a time. At GE we have
taken those one stage at a time technology
and integrated them so that we can do
multiple stage technology, multiple stage
analysis. This is not only for compressors, we
can also do this for turbines as well. We are
scheduling our tools as you can see the
introduction of our various tools on a plan and
we expect by next year to be falling up to speed
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Bu sema, sag alt kosedeki dizeltilmesi, teste
gitmeden 6nce haber verilen ve bertaraf edilen
bir ayrilmay1 gosteriyor. Bu nedenle, problemi
bulmada testi heba edemeyiz. Teste gittigimiz
zaman parcalart tekrar dizayn edebiliriz. Biz tesis
ettigimiz verimlilik hedeflerini karsilacdhgimiza
sizi temin edebiliriz. Sema size bu  yeni
teknolojiyi ve bu yeni takimlart (aletleri)
gosteriyor.

Turbine Blade Geometry Creation

UG Compatible Geometry Tools

External Geometry ‘Geometry
e e Seamey Transformations
Cavities  *Tumarounds TBG onioll
Fim holas *TE slots Hot 1o cold
4 “Tip cap sLoadediunicaded
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+Psouto-shank geamelry «aD platform _ﬂ"mw Wings
+Full shank gaometry *Skins

Shortened design cycle with parametric 3D geometry model}
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Turbinler i¢cin  de benzer yontemler
mevcuttur. Tarbinler, tasarim sirasinda 1s1
transferi  ihtiyacinin  entegrasyonunda  isi
zorlastinir. Ama GE sistemleri gereken kabiliyete
sahiptir ve dizayn bollugu ileriki yillarin
sorunlarni cozecek distik maliyet, daha gilicli
olma kabiliyetini yansitiyor. Turbinlerle ilgili
kabiliyetimiz kompresor konfiglirasyonlarimizda
sahip olduklarimiza benzerdir.

Onlardan 3D tezgahlar olarak bahsetmemize
ragmen yeni takimlarimiz, insanlarin cogu onlarn
bir defada bir kademe yapan tezgahlar olarak
distniirdii. GE'de, bir defada bir kademe
teknolojisini aldik ve onlar1 entegre ettik
boylece c¢ok kademeli teknolojiyi, cok
kademeli analizi yapabiliriz.

Bu sadece kompresorler ile ilgili degildir,
bunu tirbinler icin yapabhiliriz. Plana gore cesitli
tezgahlarimizin tanitiminda gorebileceginiz gibi
tezgahlarimizi programliyoruz ve gelecek seneye
kadar bitin entegre aletlerimiz ile isleri
cabuklastiracagimizt Gmit ediyoruz. Bu, en
ekonomik analiz sistemi olacaktir. Zaten
miusterimizin istedigi de budur ve biz bunlar: bir

araya toplama siireci icindeyiz.



with all of our integrated tools and have them all
proven out. This is going to be the most cost
effective analysis system and this is what our
customer wants and we are in the method of
putting these together.

One other key to the strategy is our
computing capability, We have moved from
work stations being fed into a crape computer to
parallel distributed systems. Overall this
approach have reduced design time from over
one week to just one day for each design
integration. In addition what is done is made
our computers much more effective in utilizing
them not only during the day when the engineers
are with their workstations, they can run all
night. And therefore when the engineer rise back
on the plant in the morning, the analysis is on the
table waiting for him. This rapid responds
capability shows why it is important to have the
requirements established up front or we can
have designs we know what the customer
demands so that's why we have to make sure the
customer demands are set forward up front and
well understood.

Technology Development Planning Process

(Produet
Requirsmants)

/ (Markat)

Cuslomer

FITAADD 43800A 08010

Needs
Technology
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Muli-Genaration
Fian Tachnalogy
Developmant Teshnology
Preduct
Applloation

This chart here shows how we try to put
together a planing processes for technology. We
try to make the technology responsible to the
customer and therefore it is important that
customer knows what it wants. Unfortunately
the customer does not always know
everything that it wants, it knows some
other things, so we have to project that into
the future, and we have to make sure that
our technology needs those requirements.
We need to help the customers establish their
goals and in that way set up the technology
systems that we demand. However once again
we have a process for doing it. For processes, the
key thing we believe that makes our overall
technology work for the future.
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Computing Strategy
NOW BESULTS
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Stratejinin - bir  diger anahtari  hesaplama
kabiliyetimizdir. Basit bir bilgisayarla beslenen is
yerlerinden paralel dagitmali sistemlere gectik. Bu
yaklasimin tamami dizayn siiresini bir haftadan
her bir dizayn entegrasyonu icin sadece bir
giine distirmiistiir. Ayrica, yapilan yapilmis
bilgisayarlarinz cok daha etkili kullanilmaktadir.
Mihendisler sadece giindiiz ve is yerlerinde
bulunduklart zaman degil, isterlerse biitlin gece
boyunca da calisabilirler. Ve boylece miihendis
sabahleyin fabrikaya gittiginde analiz masanin
tzerinde onu bekliyor olur. Bu hizli tepki kabiliyeti
musterinin talep edecegi dizaynlara dnceden sahip
olmamizi saglayabilir bu da ihtiyaclarin neden
Once tespit ettirilmesinin  onemli  oldugunu
gosterir. Musteri taleplerinin neden 6nce tespit
edildiginden ve iyi anlasildigindan emin olmak
zorunda olmamizin sebebi budur.

Buradaki sema teknoloji i¢in bir planlama
islemlerini nasil bir araya getirmeye calistigimiz
gosteriyor. Teknolojinin miisteriye karsi sorumlu
olmasini saglamaya calistyoruz ve bu nedenle
misterinin neyi istediginin bilinmesi Onemlidir.
Maalesef miisteri her zaman istedigi her seyi
bilmez, baska seyleri bilir, bu yizden onu
gelecek icin tasarlayabiliriz ve teknolojimizin
o ihtiyaclara cevap vereceginden emin olmak
zorunday1z. Miisterilerin hedeflerini
belirlemelerine yardim etmeliyiz, ancak bu sekilde
talep ettigimiz teknoloji sistemlerini kurariz,
Bununla beraber biz yine onu yapmak icin bir
yonteme sahibiz. Yontemlerle ilgili olarak, bizim
inandigimiz en onemli husus, tim teknolojimizin
gelecek icin calistigidir,

Summary

e Lots of challenges and lots of opportunities

¢ Development costs and acquisition costs are becoming major
focus in product definition and sglection

- An orderly process
- Improved design tools
- Properly focused technologies

* Keys to success reside in our ability to create new products with:
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In summary, I'de like to talk about here what
are some of the other key areas of consideration
for your industries that you may want to think
about, based on what we are working on back in
the States for our advanced engines.

We need help in many different areas:

It starts with our tool design. We talk about
3D aerodynamic tools, we are constantly try to
update those tools, we always need help there,
not only in aerodynamics but we need help in

mechanical design processes,

Emissions is an area that should be
considered. We need lower cost systems. The
demands for more friendly environment are not
in considered with the cost of producing those
that friendly environment that we must learn
how to do that at lower cost. Controls in
diagnostics for improved systems to keep the
engines on wing longer, but tell you when you
have a problem, they have to be non intrusive,
those are very important areas,

Manufacturing is an other key area that we
can also use help in. Manufacturing is whether
cost really accumulated from engine to engine.
One example today we are designing blisks for
our compressors. These are integrated with the
airfoil in the turbine. How to manufacture, how
to machine those cheaper. We do not know how
to do that. We have not designed them, we don't
manufacture them yet at a cost of fee. Our
industry is far from going out of business. We
believe that people are always going to demand
to go faster and longer distances and we expect
that the tools that we put in place. The engines
that we are designing will allow to do that.

Although 1 talked about a lot of these
technologies as purely commercially and
military, they are not. They are just applicable to
the power generations industry, although
weight is not usually affects in the power
generation system. You can think of places
where weight would be important. Like on
pumping stations... So weight become just as
important there. But cost, emissions efficiency
either all important factors and the technologies
that we have. We believe that we are going to
key to those. And the key to the technologies are
the processes that were developing.

Ozet olarak, gelismis motorlarnimiz icin ABD de
lzerinde calismakta oldugumuz hususlarda kendi
sanayiniz icin burada dikkate alabileceginiz diger kilit

sahalarin neler oldugundan bahsetmek istiyorum.
Bircok farkli alanlarda yardima ihtiyacimiz var:

Takim - avandanlik dizaynumiz ile
bashyor. 3D takimlardan
bahsedivoruz, devamli olarak bu takunlan
giincellestirmeye orada
yardima ihtiyacimiz var, sadece aerodinamikte
degil, mekanik dizayn islemlerinde de yardima
ihtiyacimuz var.

aerodinamik

calisiyoruz, daima

Emisyonlar dikkate alinmasi gereken bir
sahadir. Diistik maliyetli sistemlere ihtiyacimiz
var. Daha iyi - temiz bir ¢evre icin maliyeti
arttiricr faktorler dikkate alinmamalicir. Ancak,
bunu daha maliyetle  nasil
yapabilecegimizi de oOgrenmeliyiz. Gelismis
sistemlerle yapilan teshis kontrolleri motorun

dusik  bir

daha uzun stire hizmette kalmasini saglar fakat
cok zorlayici olmasa da size ne zaman problem
oldugunu soyler ki bunlar cok énemli sahalardir,

Imalat yine yardim kullanabilecegimiz bir
diger kilit sahadir, Imalat motordan motora
gercekten birikerek aktarilmis maliyettir. Bir
ornek, bugiin kompresorlerimiz icin blisk dizayn
ediyoruz. Bunlar tiirbinin icindeki kanatcik ile
entegredir. Nasil imal edilecek, onlar makina ile
daha islenecek,
yapilacagini  bilmiyoruz.

nasil ucuza onun nasil
Onlart biz dizayn
etmedik, onlar1 hentiz imal etmiyoruz. Bizim
sanayimiz ticaretin disina ¢ikmaz. Insanlarin
daima daha hizli ve daha uzak mesafelere
talep
gereklerini yerine koymayt timit ediyoruz.
Tasarladigimiz motorlar onu yapmamiza izin

verecektir.

gitmeyi edecegine inantyoruz = ve

Bu teknolojilerin bir cogu hakkinda sadece
ticari ve askeri olarak konusmama ragmen
durum boyle degildir. Agirlik cogunlukla eneriji
motorlart  sanayiinde
nedeniyle  giic sanayisine  tam
uygulanabilir. Agitligin 6énemli olacagi vyerleri
distinebilirsiniz. Pompalama istasyonlarinda
oldugu gibi...boylece agirlik orada kesin olarak
onemli olur. Maliyet, emisyon verimliligi, sahip
oldugumuz
teknolojilerde dnemli olur. Onlarn hepisini

etkileyici  olmamasi

uretme

diger onemli fakwrler ve
¢OzeceBimize inamyoruz. Ve gelistirdigimiz
yontemler teknolojinin coziimiidiir,



Veysel YAYAN :

Mr. MACLIN'e G.E. firmasinin uzun donemli
stratejisi ve askeri ve sivil programlar haklinda
vermis oldugu detayli bilgiler icin tesekkir
ediyoruz.

Ozetlenecek olursa diger bitiin  motor
firmalarminda zannediyorum benimsedigi gibi
performanst” gelistirirken maliyetleri distirmek
gibi sihirbazliga benzeyecek bir hedefi, G.E.
kendisi icin gerceklestirilecek bir hedef olarak
Ve

sinirsizlikary, bu konudaki imkanlari burada

belirlemis  bulunuyor. bu  konudaki
detayh bir sekilde sundular. Zamanindan da

once  bitirdiler  sunuslarini,  simdi  varsa

sorularinizi almalk istivorum.
ERKUT YUCAOGLU :

The three dimensions of R&D that you
indicated were the aerial materials, tools and
basically engineering.

area on other direction that you mentioned for

basically performance improvements.

Now in your view where will the most -lets
say- rewarding results come from, which
direction?

When we talk about the existing programs in
tlle'-'inclLlstry, are we still as we did in the last 20
years more focused on materials for high
temperature performance or are we now
changing the focus in this industry?

Harvey MACLINE :

I think there is one dimentionl answer. Of.

course it is. Every product dependent and
customer dependent where you should focus the
resources. Both the military and the commercial
customer wants lower cost because they can not
offered the systems they produce today. So in
order to get more and more systems, you need to
reduce the cost of those systems. So many
manufacture cost really dominates overall. Not
just design but manufacturing cost. It is the key
element. It needs to be considered high on the
list. But just like 50 years ago when the
performance was the key element, today it
is cost. 1 expect that tomorrow will be
something else. I do not know what it is like.
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Veysel YAYAN :

We thank to Mr. MACLIN for the detailed
information he has given on long-term strategy
and commercial programmes of G.E.

To summarize, as pretented to own by all
other engine manufacturing firms 1 think, it
appears that G.E. has set up a target which will
look like a magic, reducing the costs while
improving the performance, to be realized for
G.E.

unlimitations on this issue, the facilities this issue

itself. And they have presented the

in details here. Also they have the speech earlier
than planned, now I would like to take your
questions if any?

ERKUT YUCAOGLU :

Isaret ettiginiz ArGe™nin {ic boyutu havacilik

materyalleri, gerecleri ve esas olarak

anithendislik hizmetleri idi.

imalat yontemleri ve bahsettiginiz diger
istikamette ashinda performans arttirini icin bir
saha daha vard.

Simdi, size gore, en fazla -tekrar soyleyelim-
sonuclar nereden, hangi vonden gelecek?

Sanayideki heyecan verici programlardan
bahsettigimiz zaman, hali son 20 yil icinde
yaptigimiz gibi malzemelerin yiiksek 1s1
daha fazla
odaklaniyoruz yoksa simdi sanayideki bu

performans: iizerine mi

odagi mu degistiriyoruz?
Harvey MACLINE :

Tek boyutlu bir yanitin oldugunu saniyorum.
Stphesiz, kaynaklara nerede odaklanmamiz
kesinlikle

bagimhdir. Hem askeri hem de ticari musteri,

gerektigi urline ve musteriye
bugtin drettikleri sistemleri gerektigi kadar
satamadiklarindan daha dustk maliyet ister. Bu
nedenle, daha fazla sisteme sahip olmak icin, bu
sistemlerin maliyetini diistirmek zorundasmiz.
Bu nedenle cogunlukla imalat maliyeti, tim
fiyatn gercek belirleyicisidir... Sadece dizayn
degil, imalat masrafi da. Bu anahtar unsurdur.
Onun fatura listesinde yﬁksek’ba‘tmulrn351 gerekir.
Ancak, tipki 50 yil 6ncesinde performansin
anahtar unsur oldugu gibi, bugiin de bu
maliyettir. Yarin baska bir sey olacagin
bekliyorum. Onun ne oldugunu bilmiyorum.
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If I would be the president of company
right now and we would be able to working
on it. We really need to be very multi
dimensional on how we attach this
situation so we prepared for all
contentions.

Materials are going to be very important. In a
lot of cases we run out of materials capability.
And what we are going to do it. How new
materials available but they are not cost effective
today. The things that is driven into materials in
terms of cost effective is volume. We need to
increase the volume, that means, we need to put
them into more and more applications and as the
applications grow the cost of the materials grow.
But there are opportunities that new materials
are well. Specially higher temperature turbine
materials and those materials that are castable. So
that we can put our new kinds of cooling

concepts inside of it.

So T do not know if there is one particular
answer that I can say that there is one solution. 1
think it is very dimensional and it depends on
where you believe you can contribute the most.
[ think this opportunities in many many areas to

contribute.
Orhan ERISEN :

Actually I may like to address this question to
all the panelists.

Mr. Macline when I saw one of your
overheads, when you were comparing the
original engine 1942 jet engine, to today’s and
forecasting to the future. In about all the areas
there was improvement by several orders of
magnitude. But it was performance to ability
whatever expect of one category was fuel
efficiency. Over fifty years we have improved
that by 42% and in the future, we are going up to
forecasting up to some 60+%. And when you
compare that to the other categories that's a very
pure showing. And it is clear that it will be
running out of man in that department very soon.
And of course understanding that fuel is a general

problem both of all. For economy just aviation.

Is there any really long term discussions or

projects or ideas or dreams...on that point?

50

Su anda sirketin baskami olsam, onun
iizerinde gahglydr olabilirim. Gergekten bu
durumu nasil baglayacagimiz hakkinda cok
yonli hazir olmamiz gerekiyor, ve biz bu
miicadele icin kendimizi hazirladik.

Malzeme  kabiliyetimiz  tilkeniyor ama
malzemeler her yonden cok dnemli olacak. Ve
ne yapacagiz  bugiin ckonomik de degiller. Yeni
malzemeler nasil buluhur. Ekonomi yéniinden
malzemelere giren unsur miktar'dir, Miktar
artirmak zorundayiz, bunun manasi daha fazla
uygulalamalarin icinde olma ihtiyacimiz var ve
uygulamalar artarken, malzemelerin maliyeti de
artar. Ancak yeni malzemelerin uygun oldugu
firsatlar da vardir. Ozellikle dokiimu yapilabilen
ylkselk 1silt tiirbin malzemeleri,  Boylece yeni

sogutma yontemlerimizi kullanabiliriz.

Soyleyehilecegim belli bir yanit, bir coziim
olup olmadigimi bilmiyorum. Konunun cok
yonlii oldugunu ve sizin en fazla ishirligi
yapabileceginize inandigmiz  sahaya  bagh
olacagint santyorum. Bu isbirliginin bir cok

sahada firsat yaratacagini distiniiyorum.,

Orhan ERISEN :

Aslinda  bu  soruyu tim  panelistlere

yoneltmeliyim. -

Mr. Macline, overhead / genel masraf
konusunda, biitiin sahalarda énemli gelismeler
kaydedildi ama 1942 yapmm bir jet motorunu
bugliniin motoru ile karsilasturdigimizda o
zamanlar kabiliyet gostergesi ve genel masrafi
etkileyen performans ile hala etkisini devam
ettiren yakit randumani idi. Elli yilda yakit %42
iyilestirdik, gelecckte %60 ve tizerinde olmasini
bekliyoruz. Karsilastrma yapildiginda bu acikca
goriilmektedir. Yakin gelecekle bunlarla ilgili
departmanlarda calisan personel bile
kalmayacak. Ve stphesiz yakitin havacilik
ckonomisinde her yéni ile genel bir sorun

oldugu anlasiliyor.

Bu hususta gercekten uzun vade goriismeleri,

projeler, goris veya diisiince var nudir?




Harvey MACLINE :

We would like to talk about fuel efficiency.
We would like to talk about specific fuel
efficiency that people are used to. But really,
what it is important is : fuel burn for the aircraft.
You can talk about SFC but you can have a very
low of SFC but burn a lot more fuel. If you have
a large aircraft or inefficient aerodynamic system.
What you really need to do is to consider the
overall system the airplane and the engine
together. We are reducing the fuel burn of the
power plant that drives the fan, even though we
need to use more temperature in order to drive
the fan, even though we need to use more
temperature in order to drive the cores eyes
down. The smaller cores are lighter weight. Less
weight means they burn less fuel over all. Higher
temperature means smaller cores. Smaller cores
is the lighter weight. Lighter weight means better
fuel burn. The 3D aerodynamics that I talked
about, we believe there is some major break
" through and there is availability in that area. In
terms of working out inefficiencies, we have
several concepts that we are considering right
now for improving the fans that are going to be
dramatically show some dramatic improvement
if they work out. They look like they will. But we
are not ready to test them. Still designing them
and there are some dramatic improvements in
the fan. And I would say that the fan and the core
turbine machine are the key elements for
burning fuel in the system. Those are the
elements that we really need to concentrate on.

Power management that is how we manage
the cycle, how we use the power. We are making
big studies on that our control systems and our
integrated controls and controls. That we are
ahead on how the system should be working
out. This is another area that we believe there is
some possibilities for improving the overall fuel
burn. So small cores are better. Improve their
aerodynamics easy projects, the numbers that
you are talking about I see the trends towards
them. But I do not see any major breakthrough
that you are talking. We are going to able to do
that. The technologies are aligning themselves
for a downward movement in SFC but it’s not
going to be a step function, it is going to be a
gradual movement.
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Harvey MACLINE :

Yakat hakkinda
istiyorum. Herkesin alisitk oldugu ozgiin yakit

randiman konusmak
randimmant (SFE) hakkinda konusmak istiyorum.
Ancak,
yanmasidir. SFC'den bahsedebilirsiniz ancak ¢ok
diisiik bir SFC'na sahip olurken daha fazla yakit

gercekten onemli olan: yakitin

yakabilirsiniz. Sayet biyuk bir ucaga veya

yetersiz aerodinamik sisteme sahip iseniz
gercekten yapmanmz gereken, ugagl ve motoru
ile birlikte tiim sistemi bastan sona dikkate
hatta

maksadiyla daha fazla 1s1 kullanmaya ihtiyacimiz

almaktir.  Fani core’lart  calistirmak
olmasina ragmen, fani ¢alistiran motorun yakit
sarfiyatini  dislrtyoruz. Kugik core’lar daha
hafiftir. Daha az agulik genelde daha az vakat
sarfiyatidir. Yiiksek hararet kii¢ciik core demektir.
Gaobekler ne kadar kiiciik olursa o kadar hafif
olurlar. Daha hafif agirlik daha iyi yakit yanmasi
demektir. Bahsettigim 3D aerodinamiklerinde
biiytik bir hamle vardir ve saha elverislidir.
yarayip
yaramadigini, bazi carpicar iyilesmeyi (¢arpici bir

Verimsizlikleri  giderirken  ise
sekilde) gosterecek fan gelismesini dikkate alan
sahibiz. Onlar

yarayacaga benziyor. Ancak onlan test etmeye

muhtelif konseptlere ise
hazir degiliz. Onlant hala dizayn ediyoruz ve
fanda bazi ¢arpici iyilesmeler var. Fan ile tiirbin
makinasi Core’unun sistemde yakit yanisinin ana

unsurlart  oldugunu soyleyecegim. Onlar
gercekten  lzerinde durmamiz  gereken
unsurlardir.

Gl¢ yonetimi, o ddnemi nasil yonettigimiz,
glici nasil kullandigimiz demektir. Kontrol
sistemlerimiz, entegre kortrollarimiz ve ayarlar
tzerinde buyiik calismalar yapiyoruz. Sistemin
nasil ise yaradigi konusunda ilerideyiz. Bu, tiim
yakut sarfiyatini iyilestirme icin bazi olasiliklarin
var olduguna inandigimiz bir diger sahadir.
Kictiik Core’lar daha iyidir. Aerodinamikleri
gelistiriniz..  kolay  projeler..bahsettiginiz
rakamlara dogru egilim goriyorum. Fakat
bahsettiginiz bir
gormiiyorum. Ama yapabilecegiz, Teknolojiler,
SFC’deki hareketi
ayarliyorlar ancak o bir basamak olmayacak,

herhangi biyik hamle

diisiis

icin kendilerini

tedrici bir hareket olacak.
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Ahmet UCER :
I want to ask 3 questions.

The first one; is a continuation of the question
which was asked: Is there any number in the
IHPTET program that you
improvement of SFC? I mean the IHPTET

have, for the
program is working on a new engine of the new
century. As you have mentioned here and I
understand that the technologies that are

involving there or the technology development is

really quite high level. I was wondering if there is

a number we got to SFC,

The second question; You are talking about
the technology development and as well as the
product development that goes hand in hand. In
one institution that can be managed. I really
wonder how you do it in the States overall?
Because the technology development normally
needs money. So how do you manage overall in
the States to have this kind of thing. You have the
technology developments and the product
development you are link them together. So that
when you come to a stage you will take the right
technology to put it in that.

One other question which is related to us. If [
am not mistaken when you are talking about the
few slides, you said that there could be
collaboration with Turkey in certain metals. Am |
right in that like 3D aerodynamics. Can you just
elaborate on that a little bit? What can we do in

3D aerodynamics in Turkey?
Harvey MACLINE :

If T understood what you said, I have a little
bit difficulty there.

The way we select the technologies: In what
way we put our select? What we are going to
work on?

We are trying to make a process better than as
well. Right now, It’s a fight! it’s a food fight! You
know what 1 mean, every couple of years we
fight on what we want to put our money to.
Because there are limited resources. So there are
different ways of doing that we are working on
new processes. Today that we make them more
long lasting everybody understands how we are
going to pick and choose the technologies. But I
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gercekten oldukea yiiksek seviyedir. SFC

Ahmet UCER :
3 soru sormak istiyorum.

Birincisi : sorulan bir sorunun devamudir: SFC
iyilestirmesi icin sahip oldugunuz ITHPTET
programinda herhangi bir rakam var mi? IHPTET
programi yeni yiizyilin yeni bir moforu iizerinde
devam etmektedir. Burada bahsettiginiz gibi ve
anladigima gore orada kullandigimiz teknoloji
icin

elde ettigimiz bir say1 olup olmadifini merak

‘ediyorum.,

Ikinci soru: Urlin gelistirme ve ilaveten
teknoloji  gelistirmeden bahsediyorsunuz ki
bunlar beraber yapilir. Bir kurulusta. ABD de
basindan sonuna kadar onu nasil yaptgmizi
merak ediyorum. Ciinkti teknoloji gelistirme
normal olarak para gerektirir. Bu nedenle, bu tiir
bir seyi ABD de nasil beceriyorsunuz. I¢ ige
oldugunuz teknoloji ve trin gelistirmeye
sahipsiniz. Soyle ki, hangi asamada uygun

teknolojiyi ona uygulayacaksiniz?

Bir diger sorum bizimle ilgili yanilmiyorsam,

birkac yansim hakkinda konusurken, belli

malzemelerde Turkiye ile isbirligi
vapilabilinecegini soylediniz. Haklimiyim 3D
aerodinamilleri gibi. Onu biraz acabilirmisiniz?

3D aerodinamiklerini Ttrkiye'de ne yapabiliriz?
Harvey MACLINE :

Soylediginizi dogru anladiysam, orada hir
parca miskilaum var.

Bizim  teknolojileri se¢cme  usulimiiz:
Tercihimizi hangi sekilde yapiyoruz? Nelerin

tizerinde calismaya devam edecegiz?

Biz prosesleri oldugundan daha iyi yapmaya
calisiyoruz. Su anda, bu bir savas. Bu bir ekmek
kavgasidir. Ne demek istegimi anliyorsunuz,
birka¢c yilda bir paramizi nereye yatirmak
istedigimizin kaygasini yapariz. Clinkd simnirh

kaynaklar vardir. Bu nedenle, {izerinde
calisngimiz yen prosesleri yapmanmn cesitli
yollart  vardir. Buglin, uzun  stredir
yapageldiklerimiz teknolojileri nasil bulup

sectigimizi herkes anlar. Ancak, bugiin onun



can't tell you today that we totally understand
how to do that properly.

Now as far as co-operation with Turkey. This
is probably not the best form to talk about that.
But T would like to think about that we can get
together “one and one” basis and maybe it's not
GE and the Turkish Industry. May be it’s the US
Industry. Because today what we are learning
how to do in our industry is to share the base
technologies. We differentiate by the application
of that technology. So what we're trying to do
today, again it's a resource problem. You know
there is always so much resource. Someone
figure out away to reduce the cost of developing
technology. I can give many examples that we're
working together and sitting together but even
though we are in competition. Science is the
same. Whether it is here in Turkey or Cincinati,
Ohio. So the basic technology is trying to
learn, how to share and then figure out how
to make the application. What we need to
do is to sit down “face to face” and look at
capabilities in each area and realizing the
efficiencies rather than we can work on a
system.

But I can not see how we could do it
here. But I invite you for that kind of
conversation.

Zeki ERIM :

Firmaniz Arastirma-Gelistirmeye yilda ne
kadar para ayirtyor?

Arastirma-Gelistirmede, bir sakinca yolksa,
kalifiye adedi
calisanlarin ytizde kacr?

calisan elemanlarin tim

Firmanin geri kalmis ulkelerle miisterek -
Arastrma-Gelistirme dahil-  isbirligi  yaptigi
tlkeler var mi?

Yoksa, boyle bir dustincesi var mr?

Harvey MACLINE :

First of all when we talk about Research &
Development; There is research for fixing
today’s problems and there is research for out
applications. Our total Research and
Development budget is couple of hundred
millions dollars.
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gerektigi gibi yapildigini tamamen anladigimi
soyleyemem.

Simdi, Turkiye ile isbirligine gelince, herhalde
onun hakkinda konusmak icin en iyi zemin
burasi degil. Fakat, teke tek esasina gore bir
araya gelebilmeyi onun hakkinda distinmeyi
arzu ediyorum, ama o GE ve Tirk Sanayisi
degildir. Belki o ABD sanayisidir. Clinkii buglin
ogrendigimiz sanayide temel teknolojilerin
nasil paylasildigidir. Onu
uygulama fark: ile tefrik ediyoruz. Bugin ne

teknolojilerin
yapmaya calisiyorsak tekrar ediyorum, bir
kaynak sorunudur. Daima bircok kaynagin
bulundugunu da bilirsiniz. Birisi teknolojiyi
gelistirmenin maliyetini distirmenin yolunu
hesaplar. Rekabet halinde oldugumuz halde
birlikte yasadigimiza ve calisngimiza bircok
ornek verebilirim. Bilim aynidir. Ister Tiirkiye'de
ister Cincinati isterse Ohio’da. Bu nedenle esas
olan teknoloji 6@renmeyi denemektir, nasil
paylasilacagidir ve daha sonra uygulamanin
nasil yapilacaginin tesbitidir. Yapmamiz
gereken “yiliz-yiize” oturup her sahadaki
kabiliyetlere bakmak ve bir sistem tizerinde
calismakdan

ziyade verimlilikleri

gerceklestirmelktir.

Fakat onu burada nasil yapabilecegimizi
anlayamuyorum. Ancak, sizi o tiir karsilikls
konusmaya davet ediyorum.

Zeki ERIM :

How much money does your firm allocate for
Research and Development annually?

If there is no problem, what is the percentage
of your qualified elements working in Research
and Development in comparison with your total
employees?

Does your firm have countries where

cooperation including Joint Research and
Development with undeveloped countries were

realized? If not, do you have such an idea?
Harvey MACLINE :

Herseyden Once, Arastirma-Gelistirmeden

bahsettigimiz zaman: Hem  bugiiniin
problemlerini diizene sokmak icin arastirma
vardir ve hem de ABD uygulamalart icin

le‘f:l;itl]'ﬂlil vardir.



Converted into digital form in memory of Saban Erkilet

But, for advanced Research and
Development, I'd say with dedicated
of that budget for

advance technical affairs. That is all mandate

approximately 25%

by the government contracts which amount to
almost the same amount. So we are talking some
ways in the order of around the 100 millions
dollars per vyear on Research &
Development.

Now when we talk Research & Development
that includes the engineering staft as well as the
testing and the hardware. Usually I was thinking
about as the third of the third for any project that
we work on. Third of its engineering, third of its
hardware, the third of its testing.

In terms of staff, we have, I'd say 500-750
people are working on R&D, out of the
engineering staff of in the order around
3000 people. So we are talking about
approximately a cord of our people are working
on R&D, however I need to point out that some
of these people also support our product engines
in parallel effort. So I can not tell you there are
100% dedicated to Research & Development. But
they have that kind of background. So we are

talking about 25% of our engineering staff.

Working with other countries, of course you
know we have been working with Snecma, Pratt
& Whitney and Rolls-Royce.

I think we have some at least from a Military
Programs, we are working here in Turkey. Some
of those programs, we are interested in dealing is
everybody figuring what their best capabilities
are.Yes! We would be interested in working and
getting the best benefit out of it. But how do we
work together? Needs to be thought about in a
different kind of form. Yes it would be high
interest in working with other countries and
particularly here in Turkey on technology.

But as you know particular area needs lot
more further discussions.

Veysel YAYAN :

Efendim, G.E.’nin Arastirma,
konusunda bizden c¢ok

Gelistirme
ilerde olmadigini
acgiklamalardan gérmis oluyoruz boylece. Yarin
bizimle ilgili agiklamalar: izledigimizde daha net
bir sekilde gorecegiz.

Bizim toplam Arastirma ve Gelistirme
biitcemiz birkac¢ yiz milyon dolardir. Ancak,
ileri Arastirma ve Gelistirme yani ileri teknik
isler icin o biitcenin yaklasik 25 %’ tahsis
edilir diyecegim. Bu
meblagi bulan devlet stzlesmelerinde tamamen
mecburidir. O halde, yillik Arastirma-
Gelistirmeye yapilan yaklasik 100 milyon
dolar mertebesindeki tahsisi konusuyoruz.

hemen hemen ayni

Simdi, Arastirma-Gelistirmeyi konustugumuz

zaman, ona test ve hardware vyaninda
mithendisler de dahildir. Umumiyetle, Gzerinde
¢alistngimiz herhangi bir proje icin ticte-lic olarak
diisiniiyorum. Ucte biri miithendislik, ticte biri

hardware, ticte biri test yapma.

Personel ile ilgili olarak, 3000 kisiden
500-750 sinin ArGe iizerinde calistigini
soyleyecegim. O halde, ArGe tzerinde calisan
yaklasik olarak bir dizi insamimizdan
bahsediyoruz, ancak bu insanlardan bazilarinin
paralel bir ¢alisma iginde tiriin mithendislerimizi
de desteklediklerini belirtmek durumundaymm.
Bu yiizden, size 100 %’lin Arastirma-Gelistirmeye
tahsis edilmis oldugunu sdyleyemem. Yani, onlar
O halde,

25%’'inden

bu tir bir gecmise sahiptirler.
mihendislik
bahsediyoruz.

ekibimizin

Diger Ulkelerle gal@rﬁa, siphesiz Snecma,

Pratt-Whitney ve Rolls-Royce ile birlikte
calistiginmzi biliyorsunuz.
Burada Turkiye'de calistyoruz — Askeri

Programlarda hi¢ degilse birazina sahip
oldugumuzu saniyorum. Isbirligi icin karsilikli
kabiliyetlerin belirlendigi programlarin bazilari
ile ilgilendik. Evet. Calisma ile ilgiliyiz ve ondan
en iyi kazanci elde etmek ile ilgileniyoruz.
Ancak, birlikte nasil calisiriz? Farkli bir ortamda
distinmeyi gerektirir. Evet, diger {ilkeler ile
birlikte ve- bilhassa burada Tiirkiye'de teknoloji
konusunda calismak son derece ilging olacaktir.
Ancak, bildiginiz gibi, 6zel bir sahadir, cok daha

fazla goriismeleri gerektirir.
Veysel YAYAN :

Gentlemen in this way, we have seen from
the explanations the GE is not much ahead of us
in the issue of Research Development.
Tomorrow when we followed the explanations

about us, it will see it in a clear manner.



Halil YAVUZ :

My question is: As far as I understood from
your presentation, your future development is
moditying the present engines by changing the
design or improving the efficiencies by changing
the design, changing the components design
from metal to other materials. You have been
using that unducted fan engines for 10 years.
And is there a new power of source for aircraft’s
for the future. Instead of gas turbines and rockets
or work for that?

Harvey MACLINE :

The answer is, I believe there is! But I don’t
know what it is! Being a technologist, you must
believe that the world always wants to do
something better. 100 years ago, people thought
the buggy was the best thing for more power
source, but then the automobile came, then the
piston engine came, then the jet engine came.
There is going to be something else. Whether it is
going to be nuclear, I do not know what it is.
But I know it is going to be something else.

An aircraft engines, the answer is : No! We do
not have anybody working on it. However we
are blest with a cooperate R&D organization that
is located in New York. And they are looking at
alternate power sources. But they are not looking
at particular for aircraft engines but they are
looking on, you know, what is the next
breakthrough? Can we see what it is and then get
out the technology aligned with that. But I do not
know what it is today. I'd like to address your
opening comment. You know historically we
have substituted new materials, so we just started
making (what you would say) small step
improvements. If you really want to take
advantage of our new materials, our new
technologies, substitution is not always going to
work. You almost have to design the overall
system. One example is, when you talk about the
Metal, Matures, Composites. Metals, matures,
composites you can think about it as like
concrete with steel rods in it. It is the same here
titanium with rods in it. If you directly substitute
those into an engine, yes you can get some
improvement. But you won't get the kinds of
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Halil YAVUZ :

Benim sorum : Takdiminizden anladigim
kadariyla, gelecekteki gelistirmeleriniz mevcut
motorlarin  hava aliklarini modifiye etmek,
dizaynlarini degistirmek veya komponentlerin
metalden diger malzemelere degisimini dizayn
etmek suretiyle verimi arttirmaktir. 10 yildir
unducted fan motorlart kullaniyorsunuz. Ve
gelecekte Gaz tlrbinli ve roket motorlarin yerini
alacak ucaklar icin yeni bir gii¢ kayna@: calismast
var mi?

Harvey MACLINE :

Cevap saninm var. Ancak ne oldugunu
bilmiyorum. Bir teknolojici olarak, diinyanin
daima daha iyi birseyi yapmay: istedigine
inanmalisiniz. 100 yil 6nce, insanlar daha fazla
gli¢ icin tek atli arabanin en iyi sey oldugunu
distintirdli ancak, daha sonra otomobil geldi,
daha sonra pistonlu motor geldi, daha sonra
jet motoru geldi. Baska birsey olacakur. O
niikleer mi olacaktr, ne olacagimni bilmiyorum.
Ancak, onun baska bir sey olacagini biliyorum.

Ucak motoru, cevap: Hayir, bizim onun
tizerinde calisan herhangi bir kimsemiz yok.
Ancak, biz New York'ta yerlesik en iyi ArGe
teskilatiyiz. Ve alternatif giic kaynaklarina
bakiyorlar. Ancak, belirlenmis ucak motorlarina
bakmuyorlar, fakat bakmaya devam ediyorlar,
biliyorsunuz, bir sonraki hamle nedir? Ne
oldugunu gorebiliyormusunuz ve daha sonra
onunla ilgili

teknolojiyi ortaya

cikartabiliyormuyuz. Bugiin ne  nedir
bilmiyorum. Ancak, sizin acis konusmaniza atifta
bulunmay1 istiyorum. Tarihsel olarak eski
malzemelerin  yerine  yenilerine  sahip
oldugumuzu, boylece kiiciik iyilesmeler (sizin
yapmaya basladigimizi

biliyorsunuz. Sayet yeni malzemelerimizin yeni

soyleyeceginiz)

teknolojilerimizin avantajim almayi gercekten
istiyorsaniz, muadil malzeme her zaman is
gdrmez. Hemen hemen sistemin tamamini
dizayn etmelisiniz. Bir o6rnek, Metal, Yan
Mamiiller, Kompozitlerden bahsettiginiz zaman.
Diistinebileceginiz Metaller, Yar1 Mamiiller,
Kompozitler icinde celik cubuklar: olan beton
gibidir. Icinde ¢ubuklar olan titanyum da aymidir.

Sayet onlart dogrudan motora uygularsaniz..
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improvements that those systems can really give
you what you really talking about is all new
design philosophies and new design techniques
to really appreciate what those materials going to
do. Historically we have been doing what you
said substituting. I think you are going to start to
see in the future. It will really going to take
advantage of this investment that we made. We
are going to have to really move out, and rethink
out the overall architecture of the engine to take
advance of those new technologies, so and I
expect that you are going to see the changes of

that in the next century.
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evet, biraz iyilestirme elde edebilirsiniz. Ancak, o
sistemlerin size gercekten verecegi iyilestirmeyi
elde edemezsiniz. Sizin gercekten bahsettiginiz
tamamen yeni olan dizayn felsefesi ve o
malzemelerin ne verecegini gercekten takdir
teknikleridir. Muadil
dediginizi biz eskidenberi yapmaktayiz. Ancak,

edecek vyeni dizayn

onu daha sonra gdrmeye baslayacaginizi
santyorum. O gercekten bizim yapugimiz bu
yaurimin avantaji olacak. Gercekten disari
citkmak ve bu yeni teknolojilerin avantajint almak
icin motor yapisini yeniden distinmek zorunda
kalacagiz, boylece degisiklikleri gelecek yiizyilda

goreceginizi imit ediyorum.
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Company Rolls-Royce Aerospace

Group
Current  Position Principal
Technologist - Combustion

Engineering, The Victoria University of
Manchester

Chartered  Engineer, The Royal
Acronautical Society
Career History : | Joined Rolls-Royce

in 1989 as a Graduate Trainee, after 18
months in the Aerospace Group
Graduate Training Scheme | Joined
Combustion Engineering.

My first job was in the Technology Demonstrator
section working on fuel staged double annular
combustors (DAC). | was responsible for the
technical specification, procurement and project
management of the Test Facility equipment required
to test the DAC. | was later responsible for defining
the development modifications to the combuster to
achieve the project target on the emissions of Oxides
of Nitrogen (NOx). This programme was the basis for
Rolls-Royce’s fuel staged combustor technology.

| am currently the emissions specialist in Rolls-Royce
Combustion Engineering. This involves being
responsible for the emissions certification strategies
for all Rolls-Royce Commercial Aera Engine Limited
(RRCAEL) projects. | am responsible for the
emissions predictions of new projects such as the
Trent 900, RB211-524-T,RB211-535 Low NOx.

| work closely with RRCAEL Marketing advising them
and our airline customers on the position of Rolls-
Royce engines with respect to emissions and the
developing emissions regulation scene.

I was involved in the Aerospace industry’s input to
the third meeting of the International Civil Aviation
QOrganisation’s Committee on Aviation Environmental
Protection (CAEP 3) where a recommendation for
more stringent NOx emissions rules was made. | am
currently involved in the technical advice groups for
CAEP 4, studying the potential to expand th NOx
certification regulations to include climb and cruise
from the current landing and take off cycle.

Sirket : Rolls-Royce Havacilik Grubu

Su anki mevkii Teknoloji  Sefi,
Combusting Muhendislik, Manchester
Victoria Universitesi.

Imtiyazli Mihendis, Kraliyet Havacilik
Dernedi.

Kariyer Gegmisi : 1989 yilinda mezuniyet
staji igin Rolls-Royce’a girdim, 18 ay
mezuniyet stajindan sonra Yanma Odasi
Muhendislik grubuna katildim.

ilk olarak Teknoloji Tanitim bélimiinde
ise basladim. DAC’lar Uzerinde galistim.
Teknik sartname, tedarik ve DAC’larin testi igin
gerekli olan test bolimG cihazlannin proje
yonetiminden sorumlu idim. Daha sonra NOX’larin
emisyonunu konu alan yanma odalarini geligtirme
modifikasyonlanndan sorumlu oldum. Bu program
Rolls-Royce’un 6zglin cumbustor teknolojisinin
temelini olusturuyordu.

Trent 800 motorunun Boeing 777 Uzerinde ugusu ile
Trent Combustor gelistirme ekibine girdim. Tek
dairevi Trent 800 yanma odasi duvarlarinin
dayanikliigi, cikis 1sist ve basing dismesi
performansinin  proje ihtiyaglanni  karsilamasi
konusunda teknik sorumlu oldum. Tek dairevi yanma
odasinin gelisimi Trent motorunun Boeing 777'ler
tzerinde en disilik emisyona (gevre kirliligine) sahip
olmasi ile sonuglandi.

Su anda Rolls-Royce’da Yanma Odasi Mihendislik
boéliminde uzman olarak gorev yapiyorum. Bu, tim
RRCAEL projelerinin  emisyon sertifikasyon
stratejilerinin sorumlulugunu igermektedir. Trent 900,
RB211-524-T/535'lerin disik NOx gibi yeni
projelerin emisyon beklentilerinden sorumluyum.
RRCAEL Pazarlama bolimi ile yakin iligki iginde
calisiyorum, onlara ve hava yolu musterilerimize RR
motorlarinin  emisyon ve emisyonlari geligtirme
konularinda &nerilerde bulunuyorum.

NOx emisyonlan usullerinin daha da sertlestirildigi
ICAO’'nun CAEP 3 toplantisina katldm. $Su anda
halihazirda inis ve kalkis safhalar igin uygulanan NOx
sertifikasyon usullerinin tirmanis ve seyir ugusu
safhalarinin da kapsam igine alinmasi igin galisilan
CAEP 4 teknik dneri grubundayim.

Ashley John OWEN
Rolls Royce




The atmosphere and emissions
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The majority of man-made emissions are
produced on the earth’s surface and emitted in to
the atmospheric boundary layer, up to 1 km. A
significant amount of these pollutants return to
the surface through wet or dry deposition.
However, some penetrate into the free
troposphere and further depending on their
atmospheric residence time.

For gases such as CO, which has a long
residence time ~120 years, the point of release is
unimportant. For oxides of nitrogen (NOx) the
point of release is important. NOx has a much
shorter residence time ranging from days at low
altitudes, approximately a week at the
tropopause and up to 1 year in the upper
stratosphere.

Aicraft are the only high altitude man-made
source of emissions. The effect of NOx on ozone
creation or depletion is highly dependant on
altitude. Subsonic aircraft cruise at altitudes of 8
to 13 km whereas supersonic aircraft cruise at
higher altitudes, around 20 km.

Subsonic aircraft generally cruise below the
protective ozone layer in the tropopause region.
The NOx emissions from subsonic aircraft are
considered to produce ozone, which -is a
powerful greenhouse gas.

Supersonic aircraft would cruise in the
stratosphere where the ozone layer is. The NOx
emissions from a future fleet may have an impact
on this layer.

The concern over the environmental
impact of aircraft is not just due to the
unique point of release of the emissions but
also the projected rapid growth of the
industry.
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Insan yapist emisyonlarin ¢ogu yerytlizeyinin
Gzerinde uretilir ve 1 km, viikseklige kadar olan
atmosfer tabakasina yayilir. Bu kirleticilerin
onemli bir miktari 1slak veya kuru tortular olarak
yerytiztine geri doner. Ancak, bazilart atmosferde
kalis stiresine bagl olarak troposferin icine ve
daha da 6teye serbestce niifuz ederler.

120 yil gibi uzun bir kalma stiresi olan CO2
gibi gazlar icin, serbest kalma noktast énemli
degildir. Nitrojen oksitler icin, (NOx) serbest
kalma noktast onemlidir. NOx daha kisa bir
kalma  siiresine  sahiptir: Alcak  irtifalarda
gunlerce, troposferde yaklasik bir hafta ve daha
Gstteki stratosferde 1 yila kadar degisir.

Ucak, insan yapist olan  emisyon
kaynaklarimin tek yiksek irtifalilaridir. NOx'in-
Ozon Uzerindeki etkisi varhigi-yoklugu biiyiik
olctide yikseklige baghdir. Sesalu ucaklar 8-13
km irtifalarda seyahat ederken, seslstii ucagin
seyahati daha ylksek irtifalardadir, 20 km
civarmdadr.

Sesalu  ucaklar  genellikle  troposfer
bolgesindeki koruyucu ozon tabakasinin altinda
seyahat ederler. Sesalti ucaklardan ¢ikan NOx
emisyonlart ¢cok giiclii bir limonluk gazi olan
ozonu Urettigi distndlir.

Sestistii ugaklar ozon tabakasinin bulundugu
stratosferin icinde seyahat ederler. Gelecekte bir
filonun NOx emisyonlari bu tabaka tizerinde
etkili olabilir.

Global aircraft cruise NOx emissions
burden predictions

Todays fleat plus
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Ucaklarin cevreyi etkilemesi iizerindeki
endise sadece emisyonlarin birakildig:
noktalar degil, sanayinin hizla
biiyiimesinden de kaynaklanir.
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The UK Department of Trade and Industry
(DTD undertook a NOx burden study as part of
the CAEP 3 process.

The DTI study assumed a growth in air traffic
of 5% per annum in the 1990’s declining to 2.4
%by 2040. This work accounted for the change in
fleet composition, as well as the technological
improvements  industry
achievable from engine, airframe (weight and

anticipates  are
aerodynamics) and air traffic management
improvements.

The line identified as today’s fleet plus
growth shows the effect of continuing traffic
growth on NOx emissions with no improvements
in fuel efficiency or combustion technology over
today’s fleet.

This is not a business as usual case, as
improvements in fuel efficiency and combustion
technology will occur due to normal market
pressure. The
improvements in reducing the NOx emissions

effect of fuel efficiency
burden is shown to be important. However,
without parallel improvements in combustion

technology, the overall trend is still upwards.

Ingiltere Ticaret ve sanayir Bakanhgi (DTD)
CAEP 3 olarak NOx

sorumlulugu calismasin yiiklendi.

prosesinin  parcast

DTI c¢alismasi 1990'1ardaki yillik 5 % olan
hava trafigi artisint 2040 civarinda 2.4 %e
disecegini kabul etti. Bu calisma motordan,
govdeden (agirhik ve aerodinamikler) ile hava
trafik yonetimi iyilestirmelerinden elde edilmesi
mimkin olan teknoloji ile gelismeler gibi ucus
kompazisyonundaki degisimi de dikkate aldi.

Guntmuz ucuslart ve artisint gosteren ¢izgi
glinlimiiz ucuslarinda yakit veriminde ve yanma
teknolojisinde hicbir iyilestirmesi bulunmayan
NOx emisyonlart Gzerindeki trafik artisimin

etkisini gosteriyor.

Bu normal kosul isi degildir, yakit verimi ve
yanma teknolojisinin gelisimi normal pazar
zorlamas: ile olusacaktir. NOx emisyonlarinin
azalulmasinda, yakit randumanini iyilestirmenin
etkisinin onemli oldugu gosteriliyor. Ancak,
yanma teknolojisinde paralel iyilestirme olmazsa

trmans/artis devam edecektir.

with time

g

Aircraft fuel burn and fuel price trends
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The Aerospace industry can feel proud of our
track record in improvements in fuel efficiency.
Since the introduction of jet powered airliners
the improvement in fuel burn has been dramatic.

This has been achieved by the steady

development and introduction of new
technology. The current calls in Europe for an
imposition of an aviation fuel tax or charge to
suppress demand and stimulate fuel efficiency
technology development is most unlikely to

achieve it's second aim.
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Hava-uzay  sanayisi, yakit randimani
iyilestirmesindeki izleme kayitlarumizdan gurur
duyabilir. Jet motorlu dev ucaklarin ortaya
cikisindan bu yana, yakit yanmasindaki iyilesme

carpict olmustur,

Bu, yeni teknolojinin ortaya cikisi ve stirekli
gelistirme ile kazanilmistir. Avrupa’nin ucak yakit
vergisine buglinlerde yaptigi zam talebi veya
baskist nedeniyle yakit randimani teknolajisinin
iyilestirilmesini tesvik etmek biiyiik bir olasilikla
mumkiin olmayacaktir.



A look back at the historical price of aviation
fuel shows that there was no discernible effect on
the rate of technology development. The market
forces are already strong enough.

This chart shows the trends in engine fuel
consumption and fuel burn per passenger over a
1000nm mission relative to a De-Havilland
Comet 4 powered by Rolls-Royce Avon engines.

The latest generation of aicraft, the Airbus
A330/340 and Boeing 777, have a fuel burn per
passenger level approximately 30% of the Comet
This improvement can be equally attributed to
the engine and airframe improvements.

The emissions of CO, and water vapour will
be reduced by a corresponding amount.

Engine cruise SFC vs pressure ratio
and temperature
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The gain in the engine fuel efficiency has
been achieved by improving the propulsive
efficiency through the increase of the by-pass
ratio  and thermal

through efficiency

improvements.

The trend to high by-pass ratio and high
to high
temperatures in the core of the engine. This has

pressure ratio engines has led
improved the specific fuel consumption (SFC) of
engines as shown by the chart. SFC is defined as

fuel flow rate divided by thrust.

Improvements in combustor design and this
trend in engine cycle conditions have helped to
produce low levels of CO and HC, which are
produced at low power conditions.

Smoke levels have also been reduced

dramatically since the early turbo jet engines,
modern engines do not have visible smoke trails.

The increase in temperature has made the job
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Fuel efficiency improvement of long
range transport aircraft
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Ucak yakitinin gecmisteki fiyatlarina bakacak
olursak teknolojik gelistirme oraninda goriliir
hichir etkisi olmadigim goriirtiz. Pazar sartlan

zaten veterince kuvvetlidir.

Bu sema Rolls-Royce Avon motorlu bir Comet
4 De-Havilland'in 1000 nm'lik bir gorevde herbir
yolcu basina diisen motor yakit tiikketimi ve yakit

yanist trendini gdsteriyor.

Ucagin en son nesli olan Airbus A330/340 ve
Boeing 777 nin yolcu basina yakit tiketimi
30%'dur.  Bu

iyilestirmede motor ile gdvde iyilestirmeleri aym

yaklasik  olarak  Comet'in
oranda etkilidir. CO2 emisyonlari ile su buhari

aynt miktarlarda karsiligi ile azalulabilir.

Motor yakit randimanindaki kazang by-pass
oranindaki artis ve 1sil randiman iyilestirmeleri
fakat  randimani

lzerinden gelistirilerek

kazanilmaktadir.

Yuksek py-pass oranli ile yiksek basincl
oranli (HPR) motorlarin trendi motor Core’unda
yliksek hareketlere neden oldu. Semada
SFC’lerini

gelistirmistir." SFC “yakit akis orani/takat” olarak

gosterildigi  gibi,  motorlarin

tanimlanir.

Yanma odast dizaynindaki iyilestirmeler ve
motor devre sartlarindaki bu trend distik takatte
tretilen CO ve HC'nin alcak irtifada tiretilmesine

yardimet olmustur.

Duman seviyeleri de carpict bir sekilde
azalulmstir zira ilk turbo jet motorlar,, modern

motorlar gortintir duman izi birakmazlar.

Sicakliktaki artis NOx'in kontroliinii daha fazla
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of controlling NOx more difficult. NOx is a
function of time at a temperature, therefore for a
given level of combustor technology an increase
in operating temperature will lead to an increase
in NOx emissions.

NOx emissions are a function of flame

temperature and increase as the engine thrust
increases.

Engine exhaust emissions landing and
take-off cycles

Power setting

7% lake-off thrust

100% sid day take-off thrust
85% take-off thrust

30% take-off thrust

Time in mode
26.0 minutes
0.7 minutes.
2.2 minutes
——— 4.0 minutes

1. Taxi/ idle
2. Take-oft
3. Climb

4. Approach

It Rolls-Royce

Aircraft engines are regulated on the amount
of emissions they can produce. The International
Civil Aviation Organisation (ICAO) sets the
standards. The species that are regulated are
NOx, (CO),
hydrocarbons (HC) and smoke.

carbon monoxide unburnt

The ICAO emissions regulations are based on
a standard landing and take-off (LTO) cycle,
shown above.

This cycle is purely based on engine
performance and does not take account of
airframe factors.

The LTO cycle was devised to regulate airport
air quality not cruise emissions, it therefore takes
no account of emissions beyond an altitude of
3000 feet (914 metres).

This chart shows current engines NOX
emissions certification data plotted against the
ICAO standards. The original standard set in 1986
and the more stringent “CAEP 2” standard which
comes into effect in 2000 are both shown.

The effect of increasing the engine pressure
ratio has been to increase the LTO NOx level.

This has led people to believe that the price
for improved fuel efficiency is higher NOx
emissions.
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NOx bir sicakliktaki

islevidir, bu nedenle belli bir yanma odasi

zorlastirmastir. zaman

teknolojisi diizeyi icin, calisma sisindaki artis
NOx emisyonlarinda artisa yol agmaktadir.

Motor glicli arttikca, alev sicakliginda NOx

emisyonlar da artar.

Typical EINOx emissions characteristics
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% Rolls-Royce

Ucak motorlar tretebildikleri emisyon miktar:
tizerinden ayarlanirlar. Standartlart  Uluslararas
Sivil Teskilati  (ICAO)
Ayarlanan.ornekler NOx, Karbon Monoksit (CO),

Havacilik belirler.

Yanmamis Hidrokarbonlar (HC) ile Dumandir.

ICAO emisyon yonetmelikleri yukarida
gosterilen standard inis ve kalkis (LTO) miktarlar

esas almarak karsilanir.

le
pressure ratio

Landing and Take-off cy
Nox emissions vs engine

ik Rolls-Royce

Bu miktar sadece motor performansini esas
alir, govde faktorlerini dikkate almaz.

LTO
ayarlamak tizere tasarlanmustr. Bu nedenle 3000

miktart havaliman: hava kalitesini
ftin tzerindeki (914 metre) ucus emisyonlarini

dikkate almaz.



= Bu sema ICAO standartlarina karsi isaretlenen
LTO Fuel and emissions as % of total flight

mevcut motorlarin NOx  emisyon sertifika
bilgilerini gosteriyor. 1986°da belirlenen orjinal
standart ile 2000 yilinda yurtrlige girecek ve
daha agir sartlari olan “CAEP 2" standarti

SHORT HAUL gosterilmektedir.
LONDON - GLASGOW

B757

EPR'mn artist LTOlardaki NOx seviyesini de

arttirir,
LONG HAUL
EATEkcHO) Bu insanlarin gelismis yakit randimant icin

DC10-30
odenen fiyatn ayni zamanda daha ytksek NOx

R Rolls-Royce emisyonlart i¢in oldugunu distinmesine vol

acmistir.

However th L'TO emissions as a percentage of

total flight cycle emissions is small, and for long Deviation of LTO and cruise NOx

: s i emissions with engine BPR
haul flights insignificant. 4

It has been argued that improvements in LTO
emissions levels will deliver improved flight

cycle emissions. This is not always correct.

The chart above shows the result of an engine
design study which looked at the NOx emissions

"
|

:
i

BPR=65 BPR=8.3 BPR=10.1 BPR=13§

performance of engines designed with different

by-pass ratio’s (BPR) from 6.5 to 13.5, with the
same level of combustor technology to power R Rolls-Royce

the same aircraft, i.e to do the same job.

This study concluded that the higher BPR Ancak, LTO emisyon seviyelerindeki
engines would have lower NOx levels in the LTO  jyilestirmelerin  ucusdaki  emisyonlar:  da
cycle but higher cruise NOx. iyilestirecegi tartisiimaktadir. Bu her zaman

dogru degildir.

Comparison of NOx characteristics Yukanidaki sema, ayn: ucagr ucurmak, yani
from 2 combustors & s o 5 2
ayn isi yapmak icin, aym atesleme tenolojisine
sahip 6,5-13,5 arast by-pas oranlarina (BPR) haiz
olarak dizayn edilmis motorlarin  NOx

ENGINE B
il emisyonlarina  bakan  bir motor dizayn

calismasmin sonucunu gosteriyor.

Bu calisma daha yiiksek BPR'li motorlarin
LTO zamaninda daha disiik NOx seviyelerine,

ancak daha ylksek ucus NOx'ine sahip olacagi
sonucuna varmistir.

iR Rolls-Royce

Sadece motor esas alindiginda, LTO

emisyonlarinin  ugus/seyir  emisyonlarini

On a purely engine basis it is possible that the yansitmamasi mimkindiir.

LTO emissions performance does not reflect the .
Bu sema iki farkli yanma odasinin NOx

ozelliklerini gosteriyor. Motor B Motor A'dan cok
daha yiiksek LTO/NOx turetecektir. Ancak, seyir
sirasinda NOx performansi tersine déner. Meveut

cruise emissions.

LTO esasli yonetmeliklere gore, Motor B diisiik
seyir NOx'li olmasma ragmen, onun daha iyi
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Modern aero engine single
annular combustor

Larga Primary 2008 gmal total volume
volume for alftude for NOy control 2
Strutoss prodituser  Folight

ot won eeumiTen

e Lipped cooling rings
W Fnid 6 for mechanical durabiliy
ensure ull ressire | auge airspray
feed fual Injactors for ?u.:p annull for gocd asrodynamic
e

and smoke
canirol

IR Rolls-Royce

This chart shows the NOx characteristics of
two different combustors, Engine B would
produce much higher LTO NOx than Engine A.
However at cruise the relative NOx performance
is reversed. With the current LTO based
regulations Engine B with the lower cruise NOx
though it could be argued that it has the better

environmental performance,

Future emissions regulations must address
this and the BPR issue.

This is not to say that all cumbustors with low
LTO NOx have high cruise. NOx. There are many
cases where new technology combustors have
been introduced into a particular engine which
has resulted in better NOx performance
throughout the cycle.

If we look at the total flight cycle NOx
performance of aircraft over a 3000 nautical mile
mission plotted against their entry into service
date, a slight downward trend is seen.

This contradicts the widely held view that fuel
efficiency has come at the expense of NOx
emissions.

Looking into the future, however the paths of
improved fuel efficiency and NOx control may
diverge.

This chart shows the cross section of a typical
modern single annular combustor, the one
shown is from the Rolls-Royce Trent series of
engines.

The design is-evolutionary rather than
revolutionary, to minimise risk. The
combustion system comprises a dump diffuser
feeding air via deep annuli to a pin mounted
annular combustor. The combustor burning zone
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cevresel performansa sahip oldugu tartisilabilir,

Gelecegin emisyon yonetmeliklerinin buna
ve BPR konusuna cevap vermesi gerekir.

LTO NOx'i distk her yanma odasi yiiksek
seyahat NOx'ine sahip olur demek degildir. Yeni
teknolojiye sahip yanma odalaninin devrenin
(cycle) basindan sonuna kadar daha iyi NOx
performansla sonuclandigi bircok olay vardir.

NOx emissions per passenger over 3000nm
Mission versus aircraft entry into service date

May7a Novad Way-20
Date Entry into Sarvics

IR Rolls-Royce

Servise alinma tarihlerine karsi isaretlenen
3000 nm’lik bir gorev tzerindeki ucaklarin
toplam ucus stiresi (cycle) NOx performansina
baktigimizda, hafifce asagiya dogru bir egilim
gorulir,

Bu NOx emisyonlart harcamalarnda yakit
randimaninin rolii aylanlik gésteriyor,

Gelecege bakarsak, ancak gelistirilmis yakit
randimant ile NOx kontrolunun rotalarinda fark
olabilir.

Bu sema tekli yuvarlak tipik modern bir
yanma odasmin kesitini gosteriyor, gosterilen
Rolls-Royce Trent serisi motorlardandir.

Riski asgariye indirmek icin yapilan
dizayn, devrimden ziyade bir evrimdir. Yakma
sistemi yuvarlak bir boru ile saplama baglanth
dairesel yanma odasi, besleme havasi bosaltma
diftizoriinden meydana gelir. Yanma odasinin
yanma bolgesi yeterli ateslemeyi ve 30.000 ft’
irtifadaki cekisi saglamak tizere secilmistir.

NOx emisyonlart yanma odasi miktarlart ve
hacmi ile artar ve bu nedenle havada kalma
stiresi de, Bundan dolay1 yanma odast icin asgari
atesleme miktarn Gzerinde duruluyor.

NOx emisyonlarini ve dumanit en uygun hale

getirmek icin, bliyik capli son derece



is chosen to ensure satisfactory relight and
pullaway at an altitude of 30 000 feet.

NOx emissions increase with combustor
volume and therefore with flow residence time.
Hence the minumum relight volume is specified

for the combustor.

Large diameter highly aerated fuel injectors
are used, in conjunction with mixing chutes to

optimise the emissions of NOx and smoke.

Combustor wall cooling is required to achieve
long life at gas and cooling air temperatures of
2600 and 900 Kelvin respectively. A machined
ring film cooling design is used, proven over
millions of service hours in the RB211 engine, in
conjunction with external convection ribs and
selective angled effusion cooling. Thermal
barrier coatings are also used to insulate the

metal walls.

This chart shows the Rolls-Royce NOx

reduction strategy.

There has been a large improvement in NOx
emissions from the RB211 to the Trent engine
families. To reduce NOx emissions beyond the

Trent will require fuel staging technology.

The NOx reduction demonstrated by fuel
staged technology will not be offered in a
commercial engine project until the remaining
issues of mechanical durability, fuel injector
complexity and control of fuel staging are
resolved and the extra cost of fuel staged

combustion is supported by the market.

Ultra Low NOx concepts such as Lean
Premixed Prevapourised combustors (LPP) or
Rich burn (RQL) have been demonstrated.
Values of 1 EINOx are fundamentally possible.
The next stage of research will be testing of
engine scale rig combustors.

Work on applying LPP technology is
underway for subsonic applications. However
these concepts will not be able to operate in very
high pressure ratio engines due to the limitations
of auto ignition delay time. This may force the
industry to choose between fuel efficiency

improvements and NOx control.
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havalandirmali yakit enjektérleri karistirma olugu
ile baglanuli kullanilir.

Yanma odast duvarinin duruma gore 2600 ve

900 Kelvin'lik  gaz ve sogutma havasi
sicakliklarinda  uzun  Omuar  saglamak  icin

sogutulmasi gerekir. Makina ile imil edilmis ince
yuvarlak bir sogutma dizayni kullamlir, harici 1s1
yvayim kanallar ve agik secici yayilmali sogutma
olarak  RB211
milyonlarca saatin Gstiinde ucusla kanitlanmistir,

ile  baglantlh motorunda
Isil koruma kaplamalart da metal duvarlar

yalitmak icin kullanilmustr.

Low NOx combustor development

i Rolls-Royce

Bu sema
stratejisini

Rolls-Royce NOx
gosteriyor. NOx  emisyonlarinda
RB211'den-Trent motor ailelerine kadar biiytik
bir iyilestirme olmustur. NOx emisyonlarini
Trent'in Otesine diistirmek kademeli
teknolojisinin gelisimini gerektiriyor.

diistirme

yakat

Kademeli yakit teknolojisi ile sergilenen NOx
azalmasi, mekanik dayamkhlik, yakit enjekior
bolimii, kademeli yakit kontrolii ¢oziimleninceye
ve kademeli yakit ig-i-ﬁ yapilan ek masraflar
pazat/piyasa tarafindan destekleninceye kadar,
ticari motor projesi olarak teklif edilmeyecektir.
Fakir kansimli yanma odalan (LPP veya zengin
yanma RQL) gibi asin diisiitk NOx kavramlar
sergilenmektedir. 1 EINOx degerleri esas olarak
mimkiindir. Arasurmanimn sonraki asamast dlctisti
yanma odalarimin motor tizerinde test edilmesi
olacakur.

LPP sesalti ucuslarda
uygulanmaktadir. Ancak, bu kavramlar, otomatik
ateslemeyi geciktirme stiresinin  sinirlanmasi

teknolojisi

nedeniyle HR’i yliksek motorlarla
kullanilamayacaktir. Bu durum sanayiyi, yakit
randimaninin ivilestirilmesi ile NOx

kontroltiarasinda tercih yapmaya zorlayacakur,
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burden predictions

IR{ Rolls-Royce

Global aircraft cruise NOx emissions

Todays fieet plus growth

The effect of advanced

combustion technology is demonstrated in the

introducing

DTI global NOx burden study.

The curves are flattened with the introduction
of fuel staged combustors and turn downwards
as ultra low NOx LPP combustors are introduced.

Summary of Fuel efficiency versus NOx
control

e Aviation Industry has achieved dramatic
fuel efficiency improvements without increasing

NOx emissions

e Current legislation does not address
environmental impact

e Market forces will continue drive for fuel
efficiency improvements

e Ultra Low NOx design concepts may
impose overall pressure ratio and hence fuel
efficiency limit

e Industry requires guidance from
environmental science community over priority
of fuel efficiency versus NOx control

Veysel YAYAN :

Mr.
arttirilmasinin maliyetler yaninda, ¢evre koruma

OWEN’a ucak motor performansinin

acisindan tasidi@i Oonemi ve bunun sadece bir
degil
distirilmesine benzer bir amag haline getirilmesi

sonuc aynt  zamanda maliyetlerin

konusundaki aciklamalart  icin  tesekkir
ediyoruz. Varsa Mr. OWEN'in sunusuyla ilgili

sorularinizt almak istiyorum.

Halil YAVUZ :

What type of igniter have you designed for
the 421 compression ratio?
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Gelismis yanma teknolojisinin etkisi, DTI
global NOx zorunlu ¢alismasmda gosterilmistir.

Egriler, kademeli yakit yanma odalarinin girisi
ile duzeltilmis ve son derece diisiikk NOx LPP
yanma odalarn piyasaya cikugimdan asagiya
yoneliyor.

NOx ayarina karsi yakit randumaninin ozeti

e Havacilik Sanayisi NOx emisyonlarini

artirmadan carpict yakit randimant

ivilestirmelerini basarmistir.

e Mevcut mevzuat cevresel etkiye hitap

etmiyor.

e Pazar, piyasa yakit  randimani

iyilestirmelerini zorlamaya devam edecektir.

e Son derece diisiik NOx dizayn kavramlan
yakit randimant limitine / sinirlandirmasina
ragmen genel basing oranini zorlayabilir.

e Sanayi, yakit randimanmin NOx kontroluna

karst  Onceligi  Uzerinde cevresel bilim

kuruluslarindan rehberlik bekliyor.
Veysel YAYAN :

We thank you Mr. OWEN for his cl arification
on the issue of increasing the aircraft engine
performance, besides costs, the importance it
carries in viewpoint of Environmental Protection
and making this a target, not only a result but an
aim similar to reducing the cost as well. If any, I'd
like to take your questions related to the
preentation of Mr. OWEN.

Halil YAVUZ :

421 kompresyon orani i¢in ne tiir atesleyici
dizayn ettiniz?




Ashley OWEN :

Currently it is a standard igniter. [ mean
researches are going on thing such as laser
ignition current. We use in working principle
very similar to co. spark plug.

It operates in high temperatures, for high
different materials. It is a igniter,

Mete KALAYCIOGLU :

I'd like to ask vou, some countries have some
hesitations  and doubts concerning NOX
reductions and including some manufacturing
countries such as USA. Could-you comment on
the ICAO committee for environmental aspects.
What did those doubts change in the committee
regulations or requirements?

Ashley OWEN :

OK. The ICAO regulations as | said in my
speech They were first set in 1980, because of the
concern from the enviromental lobby over the
effect of NOx high attitude but led to the
reduction of 30% in NOx agreed to what we call
CAPE 2. CAPE is a committee on aviation
environmental protection. But 20% cut did not
satisfy some large European countries and there
was pressure to reduce for further reduction. At
the further meeting of Cape in 1995 a further 16%
cut which would mean from the original, it
would have meant 23% cut was agreed by a
majority of countries. And the world really split
the European Union Countries voted for.
Northern American countries voted against: “We
are in industry field that you can’t impose a cut
like this cross the world without consensus. You
could not impose that reduction without the
agreement of USA, Canada and also Russia.”And
therefore the whole issue was reffered back to by
Cape. And Cape meeting again in April next year
to try and come up with a compromise position.
There are some discussions going on at the
moment but T don’t know the whole details. 1
think it is easy for the industry to say: No. We do
not believe, it is justifiable to go to a higher
standard. But if we don’t cooperate with the
environmentl lobby we may find the power
taken away from and given to another
organization such as  frame work
conventional climate change or the earth
summit system that it is meeting will be held in
the next few weeks.

We have to reflect to industry the overall
environmental concerns. We have to learn to
grow in prosper with those concerns.
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Ashley OWEN :

Su anda o, standart bir atesleyicidir. Lazerli
atesleme gibi seyler UGzerinde arastirmalarin
devam ettigini soylemek istiyorum. Yardimet
bujiye/atesleyiciye benzeyen calisma prensibi
kullaniyoruz. Bu son derece farkli malzemelerle
ilgili ~ yiksek sicakliklarda calhisir. O bir
atesleyicidir.

Mete KALAYCIOGLU :

ABD gibi bazi imalat yapan ulkeler dahil
olmak Gzere baz Glkelerin NOx'in azalulmast ile
ilgili tereddiitleri ve stipheleri var. Size sormak
istiyorum “ICAO komitesinin cevresel konulart
tzerinde  yorum  yapabilir  miydiniz’?  Bu
endiseler  komite yonetmelikleri  veya
taleplerinde neleri degistirdi?

Ashley OWEN :

Pekild, cevreci lobilerin yiiksek istifalardaki
NOx etkisi icin yaptiklart girisimleri ile 1996'da
ICAO yonetmeligi c¢ikanldi ve NOX'in %3D
diizeyine diistirilmesi CAP 2 ile kararlastirild.
CAP Havaciligin ¢evre korumasi hakkindaki bir
komitesidir. Ancak %20'lik diistis Avrupa’daki
bazt biyik ulkeleri memnun etmedi ve daha
fazla dusts icin baski vardi. Daha sonra 1995
yilindaki CAPE toplantsinda %16'lik iave azaltma
ile baslangica nazaran %231k disiis manasina
gelecek bir azaltma ilkelerin  ¢cogunlugu
tarafindan kabul edildi. Ve diinya lehte oy veren
Avrupa Birligi tlkelerini ikiye boldi. Kuzey
Amerika Ulkeleri karsi oy kullandr: “Biz sanayi
alanindayiz, konsensiis saglanmadan diinyanin
her yerinde bunun gibi bir dusiisti zorla kabul
ettiremezsiniz. ABD, Kanada ve keza Rusya'nin
oluru alinmadan bu azaltmayr zorla kabul
ettiremezdiniz” Ve bu nedenle karar CAPEye
iade edildi. Ve Cape toplanus: tekrar gelecek
Nisan ayinda yapilacak ve bir mutabakat
saglamaya calisacak. Su anda devam eden baz
tartismalar var ancak biitiin detaylar bilmiyorum.
Sanayinin “Hayir” demesi kolaydir. Biz onun
daha yiksek bir standarda c¢ikmasinin kabul
edilebilir olduguna inanmiyoruz. Ancak cevre
lobisi ile isbirligi yapmazsak, giic bizden
alinabilir ve bagka bir teskilata, toplanus birkac
hafta icinde yapilacak olan “geleneksel iklim
degisimi cerceve calismasi’na veya “diinya
zirvesi sistemi’ne verilebilir,

Bitlin  ¢cevresel gorislerimizi  sanayiye
yansitmak zorundayiz. Bu endiselerle refah
icinde yasamayi 6grenmek zorundayiz.
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Professional

Career:UNITED TECHNOLOGIES
INTERNATIONAL OPERATIONS, INC.
PRATT & WHITNEY, Large
Commercial Engines, Paris, France

August 1996 General Manager,
Marketing,

Sales & Service Southern European
Region

1995 - 1996 : Area Director,
Marketing, Sales and Customer
Support UNITED TECHNOLOGIES
CORPORATION PRATT & WHITNEY,
Large Commercial Engines, East
Hardford, CT, USA

1992 - 1995 Area Director, International
Marketing

Provisioning & Business
Support, Commercial Parts
Support for International

Aero Engines V2500 and

P & W Nacelle Programs
Experimental Assembly &

Test Engineering,

Commercial Engine

Business

Quality Assurance,

Government Engine

Business

Education Rensselaer Polytechnic
Institute, Hartford Graduate Center, Hartford,
Connecticut. M.S. Management - International
Business and Marketing. Eastern Connecticut
State University, Willimantic, Connecticut. B.S.
Business Administration. Manchester Community
College, Manchester, Connecticut A.S. Business
Administration. East Coast Aero Technical School,
Lexington, Massachusetts

Certificate Aeronautical Maintenance Technology.

1986 - 1992

1983 - 1986

1979 - 1983

Licenses FAA Airframe & Powerplant
Technician
Personal Born 19 August 1959, Gardner,

Massachusetts Resides in Paris, France with wife
Jane, no children
Hobbies include golf, tennis and music.

Profesyonel

Kariyer : United

International Operations,

PRATT&WHITNEY, Buylk Ticari

Motorlar, Paris, Fransa

Agustos 1996 : Genel Muddr,

Pazarlama, Avrupa Satis ve Servis

Sorumlulugu

1995 - 1996 : Alan Direktord,

Pazarlama, Satis ve Musteri Destegi

United Technologies International

Corporation PRATT & WHITNEY, Buylk

Ticari Motorbar, Hardford, CT,

ABD

1992 - 1995 : Alan Direktér(, Uluslararasi
Pazarlama

: Tedarik ve Is Destedi,
Uluslararasi Ucak Motorlari
V2500 ve P&W Nacelle
Programlari igin Ticari Parga
Destegi.

: Deneysel Montaj ve Test
Mthendisligi, Ticari Motor
Ticareti

: Kalite Gilivencesi, Devlet
Motor Ticareti

Technologies

1986 - 1992

1983 - 1986

1979 - 1983

Education

Renselaer Polytechnic Enstitisti, Hartford
Mezuniyet Merkezi, Hartford, Connecticut. M.S.
Yonetimi- Uluslararasi Igletme ve Pazarlama
Eastern Connecticut State University, Willimantic,
Connecticut, B.S. isletme Yénetimi

Manchester Community College, Manchester,
Connecticut A.S. Isletme Ydénetimi

EastCoast AeroTechnical School, Lexington,
Massachusetts Havacilik Bakim  Teknoloji
Sertifikasi.

Lisanslar : FAA Ucgak Govdesi ve Elektrik
Santrali Teknisyenligi
Kigisel Bilgiler : 19 Agustos 1959 tarihinde

Gardner, Massachusetts’da dogdu.

Esi Jane ile birlikte Pariste ikametgah etmekte
(cocuklari yok).

Hobileri golf, tenis oynamak ve mizik dinlemek.

Steve Mario AGNELLI
Pratt & Whitney



Subsonic Commercial Aircraft
Technology in the Next Millennium...
Business Considerations

Presentation to the
“Aircraft Engine Industry in Turkey and its Future”
Panel Ill - Izmir, Turkey
24 - 25 October, 1997

On behalf of the over 29.000 employees of
Pratt&Whitney (P&W), [ wish to thank you Mr.
Chairman and the Turkish Aircraft Engine
Industry Panel for inviting me here to speak to
you today.

I would like to talk about the business
considerations we must all consider as we begin
to determine the next generation of Aircraft
Engines and the technology needed in the next
millennium.

UNITED TECHNOLOGIES CORPORATION
(UTC) IS A $23 billion a year global company
comprised of Acrospace, Commercial Building

Systems and Automotive Groups. UTC includes :

Skorsky - the leader in Helicopters;

Carrier - providing Air Conditioning and
Climate Control Products;

Otis - delivering Elovators and people
transportation systems to the building industry;

Hamilton Standard - producing Propellers
and Environmental Control Systems for the
Aerospace Industry; and

UT Automotive - designer and manufacturer
of  wiring
components.

harnesses  and  automobile

ADVANCED COMMERCIAL PROPULSION
CHALLENGES/OPPORTUNITIES

e 1980’s 1990’s — significant gains

* The challenges of maturity

¢ New product/technology insertion guidelines
¢ Millennium opportunities
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Bugtin burada konusma yapmak tzere beni
davet eden Baskana ve Tirk Ucak Motor Sanayi
Paneline Pratt&Whitney'in (P&W) 29.000’den

fazla calisani adina tesekkiir etmek istiyorum.

Ucak motorlarinin gelecek jenerasyonunu ve
gelecek bin yilda ihtiyac duyulacak teknolojiyi
belirleyeceksek gdzonine almanuz gereken

isten tam ticaretten bahsetmek istiyorum.

UNITED TECHNOLOGIES CORPORATION (UTC)

UNITED TECHNOLOGIES CORPORATION
(UTC) Yillik 23 milyar dolarlik, Roket, Ticari Yapt
Sistemleri ve Otomotiv Gruplarindan olusan bir
sirkettir. UTC sunlari icerir.

Skorsky- Helikopterlerde liderdir.

Carrier- Klima ve Sicaklik Kontrol Urtinleri

Otis- Insaat Sanayi'ine asansorler ve toplu
tasimacilik sistemleri

Hamilton Standard- Roket

sanayi igin

pervane ve Cevresel Kontrol Sistemleri
UT Automotive- Elektrik kablolart baglan ve
otomobil parcalarinin imalatgist ve tasarimeist.
Nihayet P&W dort ana boliimden olusur.
Turbo Power & Marine- Elekirik Giicli ve

Ulasim Sanayii icin FT4 ve FT8 gibi Sabit Gaz

Jeneratorleri temin eder.

Government Engine & Space Propulsion,

F16 ve F15 Savas Ucaklar icin F100 gibi askeri
icin F119'un

tasarimceist ve imalatcist: su aralar Joint Strike

motorlarin, F-22 savas ucagt
Fighter yarismas: icin motor gelistirme cabasi
icindedir. GESP ayrica NASA ve uzaya firlatma
araclarr sanayii icin roket motorlart ve uzay

firlatma sistemleri temin eder.
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Finally, there is P&W ..
P&W is comprised of four main divisions...

Turbo Power & Marine; which provide
Ground Based Gas Generators like the FT4 and

FTS for the Electrical Power and Shipping
Industries.

Government Engine & Space Propulsion,
which designs and manufactures military engines
like the F100 for the F16 and F15 fighter aircraft,
the F119 for the F-22 fighter and now working on

the development engine for the Joint Strike
Fighter competition. GESP also provides rocket
engines and space booster systems to NASA and

space launch vehicle industry.

P&W Canada is the leader in turboprop and
small turbofan engines for the business jet,
regional airline aircraft and general aviation
markets,

P&W Large Commercial Engines (P&W-

LCE), designs, manufactures and services the
large thrust class propulsion systems of the

world’s airline industry.

Since the 1950’s P&W has pr()duted six
families of engines...

Beginning with the JT3D on the Boeing 707
and the Douglas DC8. In the 60’s.

The JT8D was the first high-bypass turbofan
developed for the B747-100, All 3 of these
engines, excepl for the latest version of the JT8D
JT8D-200,
production, but continue to operate in service.

family the are no longer in

P&W’s Current engine families include the
V2500, and engine designed and produced by
Aero Engines. This is a
consortium formed by P&W, Rolls Royce of

International

England, MTU of Germany and Japanese Aero
Engine Company.

The PW2000, developed in the early 80’s is
continuing its excellent service record on the
B757.

The latest family, the PW4000, provides the
latest technology, best reliability and low cost of
0peratri0n engine in the wide-body aircraft
market.

P&W Kanada, Bolgesel havayolu ucaklarinda
ve genel havacilik pazarinda turboprop ve kiiclik

turbofan motorlu is jet ugaklarinda lider.

PRATT & WHITNEY

Pratt & Whitney Canada (PWC)

Government Engms & Space Propuision
(GESP)

Srosans
oa0d|

P&W Biiviik Ticari Motorlar (P&W-LCE)

Diinya havayolu sanayiinde ytiksek takatli motor

sistemlerini tasarlar, imal eder ve hizmete sunar,

1950°lerden bu yana P&W 6 motor ailesi
Gretmistir. 1960’larda Boeign 707'de JI3D ve

Douglas DC8'in Gretimine baslamistir,

JI8D B747-100 icin gelistirilmis ilk yiiksek-
bypass turbo fan'di. JT8D ailesinin en son
versiyonu olan JT8D-200 disinda bu motorlarin
Gcl de artik dretilmemektedir, fakat hizmete

devam etmektedir.

P&W'nin mevcut motor aileleri icinde
V2500’0 ve International Aero Engines
tarafindan tasarlanan ve tretilen motoru vardir.
Bu;  P&W, Ingiltere’den Rolls Royce,
Almanya’dan MTU ve Janponya’dan Aero Engine

Company’nin olusturdugu bir konsorsiyumdur.

1980’lerin baslarinda gelistirilen PW2000,
B757'lerdeki

ettirmektedir.

hizmetini basart ile devam

En son teknolojiye sahip PW 4000 ailesi,
ekonomik motoru ve giivenilirligi ile genis

govdeli ucak piyasasindadir,




The latest derivative engine, the PW4098,
will deliver 98,000 pounds of thrust for the new
777 aircraft will be certified in March 1998 and
enter into

service with Korean Airlines in

September.
Subsonic Comunercial Aircraft Technology in
the Next Millenium...Business Considerations

PRATT & WHITNEY
POWER FOR THE WORLD'S MLLLAL
COMMERCIAL AIRCRAFT

I Curmant production engings
HEE out-of-praduation anginey

100-inch fan
14060 4800 b

G4-nch fan
40,000 42000 B4

Cemmercial experience:
Qvar: 1 billlon hours
B30 million cycles

28,000+ engines shipped

I would like to now show you how P&W is
taking the steps to meet the challenges and
opportunities of our industry as we approach the
next millennium. There have been many
significant gains in engine development during
the 80's and early 90’s There is a great challenge
facing us regarding engine maturity. Today, it is
more defficult to make large gains in
performance and efficiency. At P&W, we
established guidelines in order to better insert
the technology into our engines and introduce

new products to the market place.

Lastly, T will speak about the millennium
opportunity. our challenge to meet the needs of
a very dynamic, demanding and very defferent
market, as compare to the early 1980’s.

P&W has launched and put into service 3 new
engine families since the early 80's, providing
thrust requirements ranging from 22.000 Ib., to
the largest engine sold today, The 98,000 Ib.
thrust engine PW4000 spans over 46.000 lbs. This
fact, together with the short time required of one
engine familiy type like the PW 4000 spans over
46.000 Ibs. This fact, together with the short time
required to certify and deliver the engine to
market, has been the main challenge of the 80’s
and 90’s In the millennium, the market will push
the engine manufacturers to meet even more
challenging goals.

73

En son derivatif motor PW4098, Mart 1998'de
sertifiye edilecek yeni 777 ugaklan icin 98.000
Ib'lik takat saglar ve Eylil'de Kore Havayollar’yla
hizmete sunulacakutir,

Is konusunda, Gelecek Bin Yildaki “Ses
Alt1 Ticari Ucak” Teknolojisi

Simdi sizlere, gelecek bin yila yaklasirken,
sanayimizin zorluklarina ve firsatlarina hazirlikl
olmak icin P&W'nin nasil adim adim ilerledigini
gostermek istiyorum. 19807ler ve 1990’larmn

baslarinda motor gelisiminde bircok onemli

kazanclar elde edildi. Motor yetkinligi acisindan
karsimizda buytk bir zorluk vardir. Buglin,
performans ve yeterlilik acisindan  biiyiik
kazanclar elde etmek daha da zordur. P&W'te
teknolojiyi motorlanmiza daha iyi uygulamak ve
pivasaya yeni Grlnler sunmak icin kurallar

belirledik.

hakkinda
konusmak istivorum. 1980’lere nazaran cok
dinamik, talepleri olan ve cok farkli bir
piyasanin ihtiyaclarini karsilama miicadesi
verecegiz.

Son olarak, bin yilin firsau

Entry Into Service
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P&W 1980’lerin basindan itibaren 3 yeni
motor ailesini Gretti ve takati 22,000 1b'den
baslayan ve bugiline kadar saulan en biiyiik
motoru hizmete soktu. 978.000 1b takati olan PW
4000'in span’leri 46.000 Ib'nin tzerindedir. Kisa
sirede motorun sertifiye edilmesi ve piyasaya
cikarilmast  1980'lerde  ve . 90larin  temel
micadelesi idi. Oniimiizdeki bin yilda, piyasa
tritcilerini

motor daha zorlayict hedeflere

yoneltecektir,
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1980°’s — 1990’s

| SIGNIFICANT IMPROVEMENTS

(94 Inch)

" Reliability Base 50% better
Mean Time Between 2x longer
Shop Visits :

8% improved
Fuel Burn

Noise Energy

NOx

JT9D-7R4 — PW4000

= 10 EPNdB reduced

v 15% reduced

When we designed the P&W4000, we used
the JT9D engine as the basaline. W realized we
needed to meet very aggressive demands for
improvements in Reliability. MTBSV, Fuel Burn,
Noise Emissions...especially NOX. As it shown
here on thes chart, the PW4000 met or exceeded
those requirements. However, today these
impressive attributes of the PW4000 will need to
be improve even further to meet OmMOrrow’s
engine requirements.

During the last 15 years, there were many
opportunities identified and specified and
specific programs established to take advantage
of those opportunities. In order to meet the
thrust, cost and performance requirements for
the proposed 747-500 and 600 aircraft, as well as
the new A3XX, P&W and GE formed a joint
venture. This was necessary in order to reduce
the cost and risk of developping and launching
an engine in less than 3 years at an R&D cost of
more than § billion. The 80 to 110 passenger
aircraft market is still to being defined. It is
forecast that there will be a need for more than
3.000 new aircraft of this size over the next 20
years. P&W is developing the proposed PW6000
engine as the engine to meet this demand for the
next generation aircraft. For over 10 years, P&W
and our partners have been developing the
technologies of the geared. Advanced Ducted
Propulsion (ADP). The picture here shows the
ADP demonstrator at the NASA Ames Laboratory.
P&W is also involved in the NASA Advanced
Subsonic Technology group.

With the current PW2000 and PW4000 engine
families, together with the proposed PW6000
engine, we are able to cover the full range of
thrust requirement. For the future, the ADP
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P&W 40007 tasarlarken JT9 motorunu esas
aldik. Guvenilirlik, MTBSV, Yakit Sarfi, Gurdle
Emisyonu'ndaki ve ozellikle NOx'daki asir
talepleri karstlamanuz gerektigini farkettik. Bu
tabloda da gortildigt gibi, PW4000 bu ihtiyaclar
karsilamis, hatta asmustir. Fakat PW4000'Un
bugtinkl etkileyici performans: yarinin motor
gereksinimlerini  karsilamak icin  daha da
gelistirilmelidir.

1980°’S - 1990’S

Opportunities Established
e P&W /GE Joint Venture for the 747-500, 600

e PWB000 20K Family

e Geared/ADP
Engine Readiness

o NASA Advanced
Subsonic Technology

Son 15 yilda, bir ¢cok firsatlar yakalandi ve bu
firsatlardan  yararlanmak amact  ile  ozel
programlar hazirland.

Teklif edilen 747-500 ve 600 ucaklarinin ve
ayrica A3XXin takati, fiyau ve performans
gereksinimlerini karsilamak icin P&W ve GE
ortak sirket olusturdular. Bu, bir motoru
milyar dolardan fazla tutan Ar-Ge masrafindan
daha az bir fiyata 3 yildan daha az bir strede
gelistirme ve hizmete sokma risk ve masrafini
azaltmak icin gerekliydi. 80-110 kisilik yolcu
ucagl piyasast tamimlanmayr beklemektedir.
Gelecek 20 yil icinde bu boyda 3000’den fazla
yeni ucak ihtiyact olacagi sanilmaktadir. P&W
teklif edilen PW600 motorunu gelecek nesil
ucaklarinin taleplerini karsilayacak motor olarak
gelistirmektedir, 10 yildan uzun bir stiredir P&W
ve ortaklarimiz, donanimli Advanced Ducded
Propulsion (ADP) teknolojilerini gelistirmektedir.
Bu resim NASA Ames Labaratuvarmndaki ADP
tatbikatcisini gostermektedir. P&W ayrica NASA
Gelismis Ses Alti Teknolojisi Grubu’na dahildir.

Teklif edilen PW6000 motoruyla beraber
mevcut  PW2000 ve PW4000 ile takat
gereksinimlerinin timiina kapsamis durumdayiz.
Gelecekte, ADP tahrik sistemleri ailesi daha az



1980°S > 1990’S

FULL THRUST COVERAGE ENABLED
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family of propulsion systems will cover even a
higher thrust market, all the while consuming
less fuel, producing less noise and pollutants and
increasing service reliability.

e Subsonic Commercial Aircraft Technology
in the Next Millennium...Business Considerations

The top left graph shows where we are today.
The rate of change for our industry is very small,
when compared to previous years. Today, we
are at a mature level depicted by the asterisk on
the curve. The chart on the top right, represents
the propulsion efficiency gained as by-pass ratio
is increased. We are no longer realizing the same
significant gains we achieved over the past 15
years. The bottom graph depicts the “risk
aversion” of the airline industry when proposing
new and advance technologies. Today, the
airline industry is demanding a much greater
reward, or return on their investment, but with
much lesser associated risk than was previously
acceptable. Therefore, the challenge of the
engine manufacturers is to develop technologies
which can deliver quantum leaps in efficiency,
cost reduction and reliability improvements.
Tomorrow’s engines must take aircraft further,
higher and faster, but must do so at a lower cost
of operation, be easier to maintain and be more
environmental friendly.

At P&W, we established 6 basic
guidelines the
technology development and product

for next millennium
introduction. This process has allowed us to

better understand the “future” customer, discover

new opportunities, establish an additional set of

value metrics. Understand the industry’s capacity

constraints, drive our technology strategy from a
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yakit tilketen, daha az giiriltd yapan ve kirleten
ve servis guvenirligi artan daha buytk takat
pazarini kapsayacakur,

» is-Ticaret Yoniinden Gelecek Binyildaki
“Ses Alt1 Ticari Ucak” Teknolojisi...

Ust soldaki grafik bugiin oldugumuz vyeri
gostermektedir.
onceki yillarla karsilastrildiginda cok kiictkttir,

Sanayimizin degisme orani
Bugtin, egrideki yildiz isaretiyle gosterilen yetkin
bir seviyedeyiz. Sag ustteki grafik by-pass orant
arttkca elde edilen tahrik yeterliligini temsil
etmektedir. Gegmis 15 yilda elde ettigimiz ayni
onemli kazanclart artik gergeklestiremiyoruz.
Alttaki grafik yeni ve ileri teknolojiler teklif
edildiginde hava sanayiinin “riskten kacinma”
durumunu gosterir. Bugtin, hava sanayii daha
biylik kir veya yaunmlarinmn karsiligini almak
istemektedir, fakat daha 6ncelerine gore kabul
Bu
ylzden, motor imalatcilarinin karsilastigi en

edilebilir miktardan daha az bir riskle.

biliylik zorluk veterlilikte, masraf azaltmada ve

guvenilirligi  arurmada  quantum  /  biiviik
sicramalart  saglayabilecek  teknolojilerin

gelistirilmesindedir. Yarmnin motorlart ucaklar
daha uzaga, daha yiksege ve daha fazla hiza
erigtirilmelidir, fakat bunu daha az isletme
masrafiyla, daha ¢cok bakim kolayligiyla ve daha
cevre dostu olarak gerceklestirmelidir.

.. for our industry ... for propulsive efficiency
Rate :
of Propulsive
Change Efficiency
Year Bypass Ratio
... for technology insertion
Reward
Reward/Risk
at Insertion
Risk
Year et
P&W’de, gelecek bin yil teknoloji

gelisimi ve iiriin tanitimm icin 6 temel yol
belirledik. Bu “‘gelecekteki”
musterileri daha iyi anlamamizi, yeni firsatlar

siire¢  bizim

kesfetmemizi ve deger olcilerinin ekstra bir

grubunu  kurmamizi, sanayiinin = kapasite

stnirlarin anlamamuzi, teknoloji stratejimizi is

perspektifinden yonlendirmemizi ve nihayet,
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NEW PRODUCTS/TECHNOLOGY INSERTION

Guidelines For The Next Millennium

®

Get even closer to the customer

Broaden the search for opportunities...
Establish non-DOC+1 value metrics/thresholds
Understand/address system capacity issues
Drive millennium ideas from a business
perspective

Increase partner/supplier involvement in the
search

business perspective, and finally, involve all our
partners and suppliers in this process right from
the start.

In order to better understand what our
current or potential customers will require in the
future, P&W has developed the Advisory
Process. We have used this process now for over
8 years. It now includes representatives from 10
to 15 airlines. The Advisory Group’s time is split
into 2/3 technical and 1/3 planning. This process
is not only technology focused. The business
planning side involved how to calculate value for
Noise, Emission and Flight Track Costs, just to
give examples. This group includes all airframers
It is made up of subgroups working issues such
as composites, certification, economics and
maintainability. These are the 4 key categories
we must focus on in order to deliver greater

rewards at a reduced risk to airline operator.

GUIDELINE #2

Broadening The Search For Opportunity

1990-1995

Technology
Spin-On/Insertion
(Near Term)

All
Geared Fans
(Mid Term)

Advanced
Ducted
Prop
Focus

Millennium
Concept
Far Term

1996, 1997

In the past, our industry would develop a
breakthrough technology, like the ADP, and then
try to find a market for it. Today, we must look
into three different, the ADP incorporates a
geared driven prop fan. This requires special
monitoring of the oil system. This monitoring
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tim ortaklarimizi ve tedarikcileri basindan
itibaren bu stirece katmanzi sagladi.

Meveut ya da potansiyel miusterilerimizin
gelecekte neler talep edebileceklerini daha iyi
anlamak icin, P&W Danisma Yontemi
gelistirdi. Bu stireci 8 yildan beri kullaniyoruz. Su
anda 10-15 havayolu temsilcilerini icermektedir.
Danisman grubun zamanmin 2/3’si teknik ve
1/31 planlama olarak boliinmustir. Bu yontem
sadece teknoloji lizerine yogunlasmustir. s
Planlama Bolimda, Guriltd, Emisyon ve Ucus
Takip Maliyeti degerlerinin nasil
hesaplanacagma ornek teskil eder. Bu grup tim
ucak  yapimcillarnim kapsar.  Kompozitler,
sertifikasyon, ekonomi ve bakim/idame gibi
konularda calisan alt gruplan vardir. Hava yolu
kullanicilarina daha az riskle, daha buytik kirlar
verebilmek icin tzerinde durmamiz gereken 4

ana kategori vardir,

GUIDELINE #1

ADVISORY PROCESS

¢ 8 year process (90 — )
e 10-15 airlines
e 2/3 technical, 1/3 planning
e All airframers
e Subgroups
- Composites
- Certification
- Maintainability

CLOSER STILL TO THE CUSTOMER... P&W'’s

Gecmiste sanayimiz ADP gibi bir atlim
teknolojisi gelistirir ve sonra da onun i¢in bir
pivasa bulmaya calsirdr. Bugtin ti¢ ayn konuyla
ilgilenmeliyiz, ADP kumandasi disli prop fam
Bu vag

gerektirir. Bu kontrol sistemi teknolojisi yaglama

icerir. sisteminin  6zel kontroliinii
problemlerini daha iyi tahmin edebilmek icin

motora  zarar vermeden 6nce  mevcut
Grtinlerimize uyarlanabilir. Orta vadede, Tim
Disli Fanlara bir Griin konsepti olarak bakacagiz.
Burada cevaplanmas: gereken soru: Piyasa bunu
Tahrik Sistemlerinin gelecek nesili olarak kabul
etmeye hazir mi? Son olarak, uzun vadede, bin
yil konsept motoru var. Bin yil motorunun
minimum gereksinimleri nelerdir ve biz bunlarn
teknoloji ve ise hazirlik stratejisiyle karsilamaya

hazir miyiz? Anahtar soru bu.



system technology can now be spun-on to our
current products, in order to better predict
lubrication problems before they result in
damage to an engine. In the mid-term, we will
look at All Geared Fans as a product concept.
The question to answer here, is: Is the market
ready to accept this as the next generation of
Propulsion System? Lastly, in the far term, there is
the Millennium Concept engine. What are the
minimum requirements for the millennium
engine and are we ready to meet those
requirements with a technology and business
readiness strategy? That is the key question...

If we take a look at the business process of
our industry, we see that in the past, the old
process was to develop a technology, conceive a
product to apply this technology, then find or
develop a. market to sell it today. The new
process requires we  define the business
opportunity, conceive a product which fulfills
that business need, and then search for or
develop the technology to deliver that product.
The millennium concept works these 3 process

steps simultaneously, every step of the way.

GUIDELINE #6
ENGAGE PARTNER/SUPPLIERS IN HUNT

Strengthen partner
technology, engineering
capability

Align partner technology
with airline needs

Align partner technology
with P&W initiatives
Enhance opportunities for
involvemment in future
programs

Improve our customer
respose time

Prodict Product

Suppliers

Requirements

The final guideline is key to the success of
implementing this process. The engine manufacturer
must be integrated with the Customers, to better
understand their business and product requirements,
and to ensure they are ready and willing to accept the
millennium products. We must also be integrated
with our partners and suppliers in order for them to
be ready with the new technologies and processes to
incorporate them into the new products. This
ultimately reduces the response time of delivering
new products to the market. Suppliers and partners
must be involved in the search for opportunities and
the engine manufacturer must work to strengthen
their technology readiness.
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GUIDELINE #5

Millennium Business Perspective

Business Old
Opportunities Technology Process
New
Process
Product
Concept ; 3
Millennium

PW Private

Sanayiimizin is slrecine bir bakarsak,
gecmiste eski stirecin bir teknoloji gelistirme, bu
teknolojiyi uygulayacak bir trtin bulma ve sonra
onu bugiin satmak i¢in pazar aramak oldugunu
goriiyoruz. Yeni stireg, is firsatini belirleme, bu is
ihtiyacini karsilayan bir iriin bulma ve sonra bu
iriinii temin etmek icin bir teknoloji arama ya da
gelistirmeyi gerektiriyor. Bin yil konsepti, 3
stireci ayni anda ve yolun her adiminda beraber

yurttmektedir.

Son rehber, bu  yontemin uygulanma
basarisindaki anahtardir. Motor imalatgilar, is ve
triin - gerekliliklerini anlamak — ve bin yil
tirtinlerini kabule hazir ve istekli olduklarindan
emin olmak i¢cin miisterileriyle entegre olmalidir.
Bizde ortaklarimizla ve tedarikcilerimizle
bunlarm yeni teknolojiler ve yéntemlerle bunlarr
yeni Griinlerle birlestirmek icin hazir olmalaring
saglamak icin entegre olmaliyiz. Bu yeni Girtinleri
pazara sunma zamanint kesinlikle azaltacaktr.
Tedarikciler ve ortaklar firsatlart beraber aramali
ve motor Ureticileri teknolojik hazirliklaring

giiclendirmeye calismalidir,

CIRCA 2010

THE MILLENNIUM OPPORTUNITY...

PW4000 Millennium
(94 Inch) — Propulsion System

Reliability Base 2x better
Mean Time Between 2x longer
Shop Visits
20% improved
Fuel Burn ;
Moiss > 3x EPNdB improved
NOx 40% reduced

....... +20% customer value
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What will be the millennium opportunity? If
we use the PW4000, 94 inch engine family as the
new baseline, we believe the Millennium
Propulsion System will need to be: twice as
reliable; stay on wing 2 times longer; reduce fuel
consumption by 20%; reduce noise by a factor
greater than 3, and it will have to reduce NOX by
at least 40%. If we translate this to customer
value, the millennium propulsion system will
deliver 20% more value, with a lower level of
“perceived risk”. This we believe will be the
acceptable reward/risk ratio required for our
industry to accept the millennium engine into the
market.

GUIDELINE #3
Establish Non-DOC+1 Value Metrics For:

» Payload/range extension

e Regulatory cos avoidance
- Noise/emissions fees
- Reduced flight track penalties
- Reduced ground delays

e Reliability event avoidance

e | ess time in engine shop

Today we can measure and place an
economic value on fuel burn, maintenance cost
and acquisition cost. In order to better
understand all the factors which drive the total
cost of operating an engine on an airplane.
Operating in a global flight network, we must
also focus on the non-DOC+1 Value Metrics.
These new value areas include payload/range
extension and regulatory cost avoidance, just to
name a few. The hot issue in Europe today
concerns airport landing restrictions, additional
fees and emission taxes. Also, there is definitely
a cost to interruption of service, such IFSD, D&C
and ATB’s These can now be measure with the
new models. The more reliable the engine,
the lower the maintenance cost. This leads
us to look for ways to do reduce time an
engine is in the shop, or better yet, keep it
on wing longer.

One of the most important concerns of
engine and aircraft manufacturers today is the

capacity constraints and the obstacles to grow in

78

Bin yilin firsau ne olacaktr? PW4000, 94 ing
motor ailesini yeni temel olarak kullanirsak, Bin Y1l
Tahrik Sisteminin iki kat giivenilir olmak, havada 2
kat daha uzun kalmak, yakit tiketimini %20
azaltmak, gilriltliyi 3'ten daha biyik bir
faktorde azaltmak ve NOx'u en az %40 azaltmalk
zorunda olduguna inaniyoruz. Bunu misteri
degerine cevirirsek, bin yil Tahrik Sistemi :% 20
daha degerli olacaktr ve “algilanan risk” daha
distik bir dizeyde olacaktir. Inamyoruz ki bu,
bin yil motorunun pivasaya kabulli icin
sanayiimizin gerektirdigi kabul edilebilir odul
/risk nisbeti olacaktir.

Bugtin, yakit sarfiyati, bakim masraflan ve
tedarik masraflarinda  ekonomik bir deger
Oleebilir ve yerlestirebiliriz. Ucan bir motorun
tim isletme/idame masraflarinin tim faktorleri
cok iyi bilinmelidir. Global ugus aginda ucan bir
ucakta calisan bir motorun toplam masrafini
belirleyen tim faktorleri daha iyi anlamak icin,
non-DOC+1 Deger Olciilerinin de {izerinde
durmaliyiz. Bu yeni deger alanlari, isim vermek
gerekirse, kalkis agihigi/menzil artist ve masrafi
azaltma . dizenlemelerini  icerir.  Bugiin
Avrupa’'daki glincel tarisma konusu havaalani
inis kisitlamalari, ilave tcretler ve emisyon
vergileridir. Ayrica, IFSD, P&C ve ATB'ler gibi
hizmetlerin kesintiye ugrama maliyeti de vardir.
Bunlar simdi yeni orneklerle olctlebilmektedir,
Motor daha gtivenilir olduk¢a, bakim masrafi da
distik olur. Bu, bizi bir motorun bakim
evinde kalis zamanini azaltmak icin daha
dogrusu daha fazla ugusta kalmasi icin yeni
yollar aramaya itiyor.
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Gunlmizde, motor ve ucak tireticilerinin en
onemli sorunlarindan biri kapasite kisitlamalari
ve ucuslarin arturilmasindaki engellerdir. Sol



operations. In the left graph, the growth in local
noise restrictions, has grown from just 3 in the
carly 70's to a wide range of new rules,
regulations, restriction and quotas at over 250
airports around the world according to the
Boeing database. In the same fashion, the
production of CO2 has increased dramatically
over the past 30 years. By the year 2030, 10% of
all the CO2 production will be generated by the
airline industry.

Veysel YAYAN :

Biz
Pratt&Whitney firmasinin miisteri tatminini &n

saym  Steve Agnelli  beyefendiye
planda tutan ve bu maksatla mevcut ve gelecek
icin tasarlanan dizayn asamasindaki motorlarla
ilgili calsmalart hakkinda detayli bilgi veren
aciklamalar icin tesekkiir ediyoruz. Ashinda Sn.
Agnellinin aciklamalari bir yoniyle artik ucak
motoru tiretimi alaninda sadece rekabetin degil,
ayni zamanda is birliginin de at bast gittigini bir
projede rakip olanlarn, diger projede pekala
ortak Bu
acimizdan da énemli ipuclarn veren bir yaklasim.,

olabildiklerini  saylivor. bizim
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grafikte, verel giirtlti azalumindaki biiylime
70lerin baslarinda, Boeing veri tabanma gore
tim diinyada 250'den fazla hava limanindaki cok
cesitli kurallar, dizenlemeler, kisitlamalar ve
kotalart ile sadece 3'in Uzerine ¢cikmustir. Ayni
bicimde CO2 tretimi gegen 50 yil icinde
dramatik olarak artmistir, 2030 yilinda, CO2
%710
kaynaklanacaktir.

Gretiminin hava sanayiinden

Veysel YAYAN :

We are thankful to Mr. Steve Agnelli for his
explanations giving detailed information about
the studies of the Pratt & Whitmey Company
related to present engines and the ones that are
on design level and planned for future with the
purpose of consumer satisfaction. Actually, the
explanations of Mr. Agnelli indicate that not only
competition but also cooperation at the same
time is leading on aircraft engine production, the
rivals on one project may become partners in
another very simply. This is an approach which

gave us important cues.
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Eric PORTEJOIE was born in the
south-west of France in Niort, in July =
1963. He attended the well known |
“Sup’Aero” engineering school and
graduated in 1987.

~ Eric  PORTEJOIE  Fransa’nin
~ glneybatisinda Niort'ta Temmuz
1963 tarihinde dogdu. lyi bilinen
- “Sup’Aero” miihendislik okuluna
girdi ve 1987 yiinda mezun oldu.

~ Birbuguk sene Fransiz ihracat Sirketi
~ OGA’da calisti ve Helikopter Miisteri
- Destek Hizmetleri Uzerinde
. yurtdisinda bulundu.

He worked for the French export ™
company OGA for one year and haif
and was stationned abroad on |
helicopters customer support.

At the beginnig of 1989, he joined 1989 yilinin  basinda Snecma

Snecma’s Engineering Division, in the Future Firmasinin  mohendislik  bolimine  girdi.
Projects organization, where he led the Gelecek Proje Organizasyonlanyla ilgili
Commercial Supersonic Transport Studies for konularda ve Ses Usti Ticari Ucgak
two years and then the future 40 Klb subsonic calismalarinda iki yil calisti. Daha sonra gelecek
engine studies. _ 40 Klb Ses alti Motor calismalarina katildi.

In 1992-1993 he followed a six month training 1992-1993 yilinda  Avrupa  Derneginin
program from ECATA (European Consortium sponsorlugunu yaptigi ve tim ugak gévdecileri
for Advanced Training in Aeronautics) tarafindan desteklenen Avrupa Birliklerinin alti
sponsored by the European Community and aylik havacilik alanindaki gelistiriimis egitim
supported by all European Airframers. This programini takip etti. Bu program uluslararasi
program was aimed at the management of isbirligi yontnden genis havacilik programlarini
large aeronautics programs in international ' kapsamaktaydi.

cooperation.
Daha sonra Snecma’nin Pazarlama

He then joined the marketing organisation of Organizasyonuna katilarak ugak imalatcilaryla
Snecma where he look responsibilities on the iligkileri ile ve CFMI ve SNECMA’nin yeni
relationships with airframers and program uluslararasi motorlarinin gelecekteki
management for future applications of new uygulamalarinin program ydneticiligini tstlendi.

Snecma or CFM International engines. ) ) ) .
Bu pozisyonda birgcok yeni projede calisti,

In this position he worked on several new havayollarinin ve ucak Ureticilerinin ihtiyaclar
projects and contributed to optimise engines icin motor tasarimini ve teknoloji seceneklerini
design and technology choices to meet iyilestirmeye yardimei oldu.

airframers and airlines requirements.

Eric PORTEJOIE
SNECMA
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My presentation will be in two parts:
The first part will focus on our customers
environments and the requirement.

In the sencond part T will try to present the
different technology that we have to improve to
meet this requirements.

The main feature of the airlines industry, 1
would say that there are two main features.

The first main feature is a growing business.
All agree that
transportation industry is about twice to grow of

forecasters to grow in the
the cross national product. And all the industries
don’t have this chance.

The second feature is, it is very difficult to
make money in this industry. This industry is
subject to all the economic cycles of the world
cconomy. And on the long period it is very
difficult for an airline to reach profit margin,
higher then 3%.

Takdimim iki kisimdan olusuyor.
Ik kisim

gereksinimlerde yogunlasacak.

miusterilerimizin ~ ortami  ve
Ikinci kisimda bu gereksimleri karsilamak icin

ilerletmek  zorunda oldugumuz Farklt

teknolojileri sunmaya calisacagim.

Hava sanayiinin en 6énemli ozelligi, en dnemli
iki Ozelligi demelivim.

Ik énemli dzellik, bitytiyen bir is olmasi.
Tiim tahminciler tasima sanayiinde biiylimenin
ulusal  dretimdekinin = 2 katr  olduguna
katlmaktadir, Ve tim sanayiciler bu sansa sahip
degildir.

Ikinci ozellik, bu sanayiide para kazanmak
¢ok zordur. Bu sanayii diinya ekonomisinin
tim ekonomik cevrimlerine maruzdur. Ve uzun
vadede, bir havayolu icin %3 tstiinde kir marjina
ulasmak cok zordur,

14 —
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The first chart shows, try to explain why it is
so difficult for the airlines to make money in
transporting passengers. You see here the lower
green curve shows the variation on the 15 years
period. It is the revenue, aitline gets from selling
the tickets to the passengers. And the blue curve
shows the evolution of the consumer price that is
to say the inflation. And in the airline the cost will
have tendency to followed blue curve where as
the revenues will followed the button curve. And
all the difficulty of the airline business is to fill the
gap between this two curves fence to efficiency
improvements. So the airlines are fighting on all
They

fronts. the

are trying to improve
productivity and they have done big progresses
in this area. And of course they are also working
on more technological cost, and that is where we
are involved. They are trying to reduce the cost

link to the aircraft and the cost link to the engine.
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yillik

Ilk tablo, yolcu tasimada havayollarinin para
kazanmasmimn neden bu kadar zor oldugunu
gosterir ve aciklamaya calisir. Aluaki yesil egri 15
Bu
havayolunun yolculara bilet sausindan elde ettigi

stredeki  degisimi  gdsteriyor.
gelir. Ve mavi egri miisteri fiyaunin gelisimini
yani enflasyonu gosteriyor ve havayolunda,
gelirler en alttaki egriyi takip ederken, masraflar
mavi egriyi izlemek egiliminde ve havayolu
isinin tim zorlugu yeterliligi artrmak icin bu iki
egri arasindaki boslugu kapatmakur. Boylece
tim  havayollart tim cephelerde savasiyor,
verimliligi artirmaya calisiyorlar ve bu alanda
buytk gelismeler de sagladilar. Ve elbette,
teknolojik masraf tizerinde de calisiyorlar ve bu

noktada biz konuya giriyoruz.

Onlar ucakla ve motorla masraf bagim

azaltmaya calistyorlar,
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You see on this chart, the evolution of the
unit fuel consumption for an airline. T would say
that, it is a typical airline. And you see that in the
20 years period, the unit fuel consumption has
been half. So it is really huge improvement. If
you add to this, on the long term the fuel prices
have been rather moderate. We have no fuel
prices that are about at the same level as they
were in 1973 before the big increase in prices.
The fuel cost in the airline total cost are now
representing about 12% of that total cost.

On this chart we come to really what is the
contribution of the engine to this cost reduction.
In the 35 years period the specific fuel
consumption that is really the parameter that
measures the performance of the engine has
been reduce by 40%.

And you see also in this chart there is a kind
of maturing process and because it is more
difficult to improve the specific fuel consumption
and also more costly. This fuel consumption
improvement has been achieved fence to three
main areas.

The first trainee has been increase the by-pass
ratio. But by-pass ratios of modern engines are
between six and nine and we see now that
engines are becoming bigger and bigger and
more expensive and heavy. And we think that it
will be more difficult to increase the by-pass ratio
beyond this levels. So, on the by-pass ratio it will
be more difficult to improve efficiencies. This
improvement also has been achieved fence to
the component efficiencies. But now all
components of the engine, we have efficiencies
of more than 90%. So you see we will never
reach  100%. It means the potential for
improvement becomes limited. This
achievement has been also don't fence to
temperature increases. In increases turbine
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Bu tabloda, bir havayolu icin birim yakit
tiketiminin gelisimini goriyorsunuz. Bunun
tipik bir havayolu oldugunu séylemek isterim ve
gortiyorsunuz ki 20 yillik stire icinde, birim yakit
tiketimi yariya inmis. Bu gercekte, blylk bir
ilerleme. Buna eklerseniz, uzun vadede yakit
fiyatlart daha ortalama hale geldi. Fiyatlardaki
biiyiik artistan 6nce, 1973'tekilerle hemen
hemen ayni seviyede yakit fiyatlarn aruk yok.
Havayolu toplam giderlerinin %12'sini yakat
masraflar olusturuyor.

Bu tabloda, motorun masraf azaltmadaki
payinn gercekten ne oldugu konusuna geldik.
35 yillik donemde, motorun performansmi dlgen
gercek bir parametre olan ozel yakit tiiketimi
%40 azalmistir.

Ayrica bu tabloda bir ¢esit yetkinlik stirecinin
oldugunu goriyorsunuz. Clnki Ozel yakit
titketimini (SFC) gelistirmek hem daha zor hem
de daha pahahdir. Bu yakit tiketim gelisimi G¢
ana sahada gerceklesmistir.

ik calisma, BPR (by-pass oranini) artirma
olusturur. Fakat modern motorlarin oranlart 6 ve
9 arasindadir ve simdi motorlann gitgide
biuyidigini, pahalilastugini ve agirlastigin
goriiyoruz ve by-pass oranini bu seviyelerin
tstine cikarmanin c¢cok daha zor olacagini
distinliyoruz. Bu ylizden, by-pass oraninda
randimant artirmak daha zor olacak. Bu gelisme
komponent vyeterliliklerinde saglandi. Fakat
simdi tiim motor komponentlerinde, %90’dan
fazla randiman elde ettik. Asla %100%e
ulasamayacagimizi gorliyorsunuz, Yani gelisme
potansiveli sinirhidir. Bu  basart ayrica 1s1
artislarint da icermemektedir. Turbin ve T3
isisindaki  artis,

cevrimin  teomodinamik

verimliligini ve motorlarin basing nisbetini de




temperature and also T3 temperature that
allowed to increase the overall pressure ratio of
the engines and the thermodynamic efficiency of
the cycle. But this has been done fence to new
materials, to advance coatings, to improve
cooling technologies. But all this technologies
have cost and when we look at the split of the
cost for an airline purchase cost are already
representing between 25% and 35%. So it will be
more and more difficult to bring new
technologies that are more expensive,

SPECIFIC FUEL CONSUMPTION IMPROVEMENTS

ir—x
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I think this chart is important because when
we speak of new technologies and achievements
to reduce the cost for the airlines we think first,
the performance improvement SFC improvement
But to
improvement SFC improvement and so on. But to

and so on. be contributor to the
be contributor to the improvement of the
economic performance of the airline has been in
the reliability improvement and the maintenance
cost improvement. If we see that nowadays most
of the transatlantic market is taken by twins like
the 767. A few years ago it was only a few quite
747 aircraft, you see it is really hence to the
improvement in the reliability of the engine. That
is economic improvement has been achieved.
Reliability also allows to reduce the spare parts
holding, and also for spare engine.

On this chart you will see CFM56 engine
family, the shop visit rate baseline has been
decreased by 40% in only 10 years. The base line
is really a kind of offical reference for the shop
visit rate of all engine manufacturers. And 40%
improvement  has achieved fence
improvement of each models. But also from
moving one CFM56 model to the other one taking
in the account all the lessons learn on a previous
models. And really 40% improvement in shop
visit rate maintenance cost been achieved.

been
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Fakat bu kaplamalart gelistirmek,
sogutma teknolojilerini gelistirmek icin yeni

arttirr.

malzemeler yapilmistir. Fakat tiim bu teknolojiler
masraflidir ve bir ucagin masraf boliimlerine
bakarsak, alim masrafi simdiden %25le %35
pahalt  olan
teknolojileri getirmek cok daha zor olacakur,

arasindadir.  Boylece, daha

Bu tablonun énemli olduguna inaniyorum.
Clinkii yeni teknolojilerden ve havayollar icin
masraft azaluct gelismelerden soz ederken ilk
once performans gelisimi, SFC gelisimi ve
benzerleri aklimiza geliyor., Fakat havayolunun
ckonomik performansinin gelisimine katkida
bulunan giivenirlik ve bakim masrafindaki
gelisme olusmustur. Buglinlerde transatlantik
767 gibi
alinmaktadir. Birka¢ yil dnce sadece birkac 747

pazarmda  cogunlukla ikizler
ucag vardr, gercekten motorun glivenirligine
gelisme oldugunu goriiyorsunuz. Bu ekonomik
ilerlemenin kazanilldigint gosterir, Giivenirlik
stokta tutulan yedek parca ve yedek motor
sayisint da azaltti.

SHOP VISIT RATE BASELINE TREND
(CFMS56 engine family)
o
i
e | More Than
37 40% Improvement
T 20f In 10 Years
o
£ 254
H
i i |
: = v
-40
—"fsm 1985 1986 1987 1988 1989 19%0 1991 1992 1983
e =) snecma
Bu tabloda CFM56 motor ailesini

gdriiyorsunuz, ucus hattt bakim orani sadece 10
yil icinde %40 azaltlmustr. Ucus hatty, tiim motor
treticilerinin bakim evinde kalis orani icin
gercekten resmi bir referansdir ve gelismelerin

%40t her modeldeki ilerlemeler sayesinde elde

edilmistir. Ve ayrica bir 6nceki modelde
ogrenilen dersler gozoniine alinarak bir CEMS6
modelini bir baskasina tasimaktadir, ve

gercekten bakimda kalma orani ile bakim

masrafinda %40 iyilesme saglanmustir,
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Let's have a look now on military engines.
Because of my background most of the
presentation may be focused on the commercial
market, but never the less I'll try to give a few
indication on what we see on the military
markets. So traditionally the military market has
been performance orientated and really cost

where the second item on the priority list.

This chart shows the performance that is
going o stay a very strong requirements. But
what we really see on the military market is the
pressure of cost is becoming very very strong.
And I can give you an example of France. May be
you have seen in the newspapers that the
government is really putting a strong pressure on
the aircraft engine manufacturers to reduce the
purchase price of the military aircraft engine.
Although some contract has been signed for
given price, every year the government is coming
back and ask for 2% price reduction that were
not planned at the beginning. So it is really very
strong requirement for reducing cost. And if we
do not meet this requirements, we will not any
more sale products This project is also very
presentable on maintenance cost aspects even
for military engines. You probably saw recently
in the phase that on the France Air Force some 30
to 40 aircraft we have grounded because of the
lack of spare parts. So even for big air force the
cost pressure is really on the agenda and we
really have to address this program on future
programs.

An other specialty of the military is the some
special technologies that are not link to
economics. For example nowadays we see the
stealth  technology more

important. And this is specific to the military

becomes

Simdi askeri motorlara bir goz atalim.
Deneyimlerimden dolayr sunumun cogu ticari
pivasada yogunlasms olabilir, fakat askeri pazar
da neler gordigimizin gostergelerini de
sunmaya ¢alisacagim. Askeri pazar performans
merkezlidir ve masraf oncelik listesinde ikinci

siradadr.

Bu tablo glcli bir ihtiyac olarak kalan
performanst gosterivor. Fakat askeri pazarda
gordiiglimiiz, masraf baskisinin gitgide arttigidur.
Belki

motoru

Size  Fransa  6rnedini  verebilirim.

gazetelerde Hikiimetin ucak
imalat¢ilarina askeri ucak motoru alim fivatlarini
distirmek icin  gercekten bulytlik bir. baski
yaptugimi okumugsunuzdur. Verilen fiyat icin baz
sozlesmeler imzalandigt halde, her yil hitktimet
tekrar gelmekte ve baslangicta planlanmayan %2
fiyat indirimi istemektedir. Gercekten teret
azalumi icin siddetli bir gereksinim vardir. Ve bu
gereksinimleri karsilayamazsak artik baska sats
yapamayacagiz. Bu proje askeri ucaklar icin bile
bakim masraft acisindan cok prezantabldir. Belki
fazla gormuisstintizdir, Fransa Hava
Kuvvetleri'nde 30-40 arasi ucagin yedek parca
eksikliginden dolayt u¢masina izin vermedik.
Yani, gicli hava kuvvetleri icin bile masraf
baskisi glindemdedir ve bu progranu gelecek

programlarda ele almaliyiz.

Ordunun baska bir uzmanhig: ekonomiye
bagli olmayan bazi 6zel teknolojilerdir. Mesela,

bugiinlerde gizlilik teknolojisi

onemli olmaya basliyor. Ve bu askeri pazara

hastir. Ticari alani askeri alanla



market. So when we compare the commercial to
the military, there is a kind of common area. This
common area is the drive for improved
performance and the drive for cost reduction.
And than we have specific areas for the military.
For the
that

It is cross vectoring and stealth.

commercial market, we can say the

environmental constraint.

So traditionally the military market allowed to
develop new technologies. And you see that for
many years the technology level of the military
was above the  technology level of the
commercial engines. When you look at the
turbine temperature with the years, we see that
commercial engines are really catching up with
the military technology. So really we can say that
on the technology side two markets are very
close, and it is time to trv to get the benefits of

both market to improve the products together.

So as | mentioned there is no big areas, large
potential for improvements. We have seen the
by-pass ratio, temperatures, efficiencies and we
have already done a lot in this area. So now my
concern will be to optimize all this areas together
and all the cost componenets of the customers
together. So first we have to look at what are all

these components to understand and be able to

moderates them, and to measure the rélated"”

important of this cost. You see it is initial cost
with engine price and initial investment and so
on, interest that is link to the price of the engine.
It is also maintenance cost. It is reliability related
cost, and as I mentioned that the reliability is an
influence of an initial cost. And we see a new
category also appearing its environment related
cost. It is very difficult to see very clearly in this
area because the new regulation and the new
taxes are put in place very slowly in specific
areas. It is véry difficult to know what will come
in the future. All this costs had to be waited and
the waiting depends on the particular
applications. So for different kind of airlines,
different kind of applications the way of this cost
is different and will result in the different engine
design. And the objective of cost is to minimize
the overhaul engine related cost on the total life

of the product,
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karsilastirdigimizda bir cesit ortak alan oldugunu
goriirliz. Bu ortak alan artirilmis performans ve
masral diisiirme i¢in itici kuvvettir. Sonra, ordu
icin Gzgiin alanlarmuz var. Bunlar cross vectoring
ve  stealth'tir.  Ticari icin

pazar cevresel

sinirlamalar oldugunu da soyleyebiliriz.

TURBINE TEMPERATURE COMPARISON
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Geleneksel olarak, askeri piyasa yeni
teknolojilerin - gelismesine izin vermistir. Ve
ki
teknolojik diizeyi ticari motorlar teknolojisinin
Yillara

bakarsaniz, ticari motorlarin askeri teknolojiyi

goriyorsunuz yillar  boyunca ordunun

tzerindedir. gore  turbin  1sisina

yakaladhgimi  gortrsiiniiz ve  gercekten

soyleyebiliriz ki, teknoloji alanmnda iki pazar

“birbirine cok yakindir ve ftriinleri bir arada

gelistirmek _icin iki pazardan yararlanmava
calismanin zamanidir,

Belirttigim gibi, gelismeler icin genis alanlar,
buytik potansiyel yoktur. By-pass oranini, 1siyi,
verimi ve bu alanda cok sey yapugimizt gordiik.
Simdi benim tizerinde duracagim konu biitiin bu
alanlart ve mdisterilerin masraf unsurlarini
beraberce optimize etmektir. ilk énce, anlamak
ve coziimleyebilmek ve bu masrafin 6nemini
olemek icin bu unsurlarin neler olduguni
bakmamiz gerekir. Bunlarin motor fiyauyla ilk
masraf, ilk yatirim ve motorun fiyatina bagh faiz
oldugu_ni} goriiyorsunuz.  Ayrica  bakim
masrafidit. Bu giivenilirlikle ilgili masrafur ve
belirttigim gibi, glivenilirlik ilk masraf izerinde
etkilidir. ‘Burada yeni bir kategorinin ortaya
ciktigini  gorlivoruz, o da cevreyle ilgili
masraflardir. Bu sahada agikca gormek cok
zordur ¢inki yeni diizenlemeler ve veni vergiler

Ozel alanlarda cok vavas yer almaktadir.
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[ give this chart to show the difference in the
ranking of the cost components for different
applications. This is the direct operating cost
breakdown for two kind of application. The first
one is the “short medium range” 100 seat aircraft
airline, the other one is 400 NM application is
“wide body” required. And you see here that the
fuel cost portion of the total cost is: 40%. More
important for long range application and for
short range. On the other side maintenance cost
importance is 20% less. Of course this difference
will have an impact on the technology selection
for each application. If you want to make
progress and improve the product for the cost,
we have to address these differences in the
applications. So we have the tool that allows us
two way scientifically the different costs for the
airlines. What is the most difficult thing to
understand is the airlines requirements. For
instance we find that they focus on price is
higher than the real important of price in the
right operating cost breakdown. We can
understand this because it is money that has to
be given at once, just after the purchase. It is also
cost component where the airline has the most
poor to reduce this cost components.

There are also another important areas has to
be calculated. It is reliability and maintenance
cost.

On the next chart I'll try to explain: Why there

the cost
breakdown and airline appeal for the different

is a such difference between
features,

You see on the left, it is for modern aircraft.
Two competitive engines on the same aircraft.
And typically the fuel burn difference is not more

Gelecekte neler olabilecegini bilmek cok
zordur. Buitin bu masraflar beklenmelidir ve
bekleme 6zel uygulamalara baghdir. Degisik tip
ucaklar ve degisik uygulamalar icin bu masrafin
yolu degisik olacaktir ve degisik motor
dizaynlarina neden olacaktr. Ve masrafin hedefi,
Urintin Oomri boyunca motor onarum masrafin

azaltmakdur.

Bu tabloyu, masraf unsurlarninin  degisik
uygulamalar icin siralamalarnindaki farkliliklar
gostermek icin verdim. Bu, iki tip uygulama icin
dogrudan calistirma masraf analizidir, ilki, “kisa-
orta menzil” 100 koltuklu ucak, digeri “genis
govde”  gereksinimi  duyulan 400 NM
uygulamasidir ve burada yakit masrafinin toplam
masrafin %401 oldugunu gérilyorsunuz. Uzun
menzil uygulamast icin de , kisa menzil i¢in de
daha 6nemlidir. Diger yandan, bakim masrafinin
onemi %20 daha azdir. Tabii bu fark her uygulama
icin de teknoloji seciminde etkili olacaktir. Eger
ilerleme yapmak ve masraf icin Grtint gelistirmek
istiyorsaniz, bu farkhliklar uygulamalarda ele
almaliyiz. Biz hava yollarina degisik masraflar icin
iki bilimsel ¢ozim saglayacak usule sahibiz. En
zor olan sey havayollariin ihtiyaclarini
anlamakur. Mesela isletme masraflarmnin Gnemini
dikkate

yogunlastiklarini tesbit ettik. Bunu anlayabiliriz.

almadan pahali olduguna
Cunkii alimdan hemen sonra bir defada verilecek
sey para. Ayrica havayollarinin masraf kalemlerini

dustirmede en zayif oldugu kalem.
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than 2% because the air framer takes care that the
different is not higher, you can not accept more
than this.

Larger Difference And More Uncertainties On Maintenance
Cost Result In 3 To 5 Times Greater Operating Cost Impact

TYPICAL COST DIFFERENCE
Two engines on a same modemn aircraft
Fuel burryFlight hour Engine maintenance cosy/Flight hour

Engine A 0%
DD pooically
\*\7‘“,‘“

Engine A &

Chark - O $4.35, Vb0
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On the other side if you look at the engine
maintenance cost, of course engine maintenance
cost can not be measured at once. And you only
know the maintenane cost after civil use of

service. This price is much higher. 1T put 40% -

typically but sometimes it is much more than this.
And then when you look at the weight in the
direct operating cost; after 2% fuel burn
difference whereas 30% maintenance cost
difference. You recognize that the depending on
the weight of the
maintenance cost difference is 5 to 3 times
than the weight of the fuel

burn difference. So in fact the airline concerns

the application,

more important

with maintenance cost is really justified but in
service experience on existing product. And that
is why if we want to sale engines, we have to
focus very much on the maintenance cost
aspects.

If we look at the military requirements, in the
middle. I put again the cost of an archive
requirements. So it means improve the reliability,
maintainability the maintenance cost, the shop
cost and also the maintenance organization: So it
iIs very strong requirement and it operates any
kind of military engine. Then you have two
different main categories of military engine
application. When you need very good
performance for long range, the most important
characteristics is to reduce the specific fuel
consumption. And in order te reduce specific
fuel consumption you need high pressure ratio
engines improve the
efficiency of the engine. You need high

to tehrmodynamic

Hesaplanmast gereken baska onemli alanlar

da wvar. Bunlar giivenilirlik ve bakim

masraflaridir.

Gelecek tabloda aciklamaya calisacagim sey:

. Degisik durumlar icin masraf kalemleri ile

havayolu taleplerinin aciliyeti arasinda
neden boyle bir farkhilik oldugudur.

Solda modern ucak icin  oldugunu
goriiyorsunuz. Aym ucakta rekabet eden iki
motor. Tipik olarak, yakit yanma fark: da %2’den
ylksek degil ¢cinkl ucak yvapimcist farkin daha
fazla blytimemesine dikkat eder, daha fazlasi
kabul edilemez.

Diger taraftan, motor bakim masrafina
bakarsaniz, tabii ki motor bakim masrafi bir
kerede ol¢lilemez. Ve siz sadece hizmetin sivil
yararlanimindan  sonraki  bakim  masrafini
bilirsiniz. Bu fiyat daha yiliksektir. Ben :40 dedim
ama bazen daha da yiiksek olabilir. Ve dogrudan
calisma masrafindaki agirliklara bakarsaniz %2
yakit sarfi farks varsa %30 bakim masrafi farka
vardir. Farketmissinizdir ki, uygulamaya bagli
olarak, bakim masraf farkinin agirhigi yakat sarfi
farkindan 5 ila 3 kez daha énemlidir. Boylece,
teoride, havayollarinin bakim masrafi konulan
mesrulastirilnistir ama mevceut trinlerde hizmet
deneyimi yoktur. Motorlart satmak istiyorsak,
bakim

yogunlasmamiz gerektiginin sebebidir.

neden masraflart konusunda

CONTRADICTORY MILITARY REQUIREMENTS

et - 1w 5405, 1047
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Ordunun ihtiyaclarina bakarsak ortadadir.
Tekrar arsiv ihtiyacinin masrafina deginmek
istiyorum. Bu demektir ki, gtivenilirligi, bakimn
kolayligini, bakim onarim masraflarini ve bakim
organizasyonunuzu da iyilestirin. Bu ¢ok biyiik
bir ihtiyactir ve her cesit askeri motor icin
gecerlidir. Sonra, askeri motor uygulamabnmn
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component efficiency which means that you will
have to go lower component efficiency which
means that you will have to go lower component
high
efficiency. And you also need the higher by-pass

loading to improve the component
ratio engine. But if you look at the other kinds of
machine it is interception machines and the
air superiority machine, you need very high
specific  thrust.  You need high turbine
temperatures, an afterburner. And if you want
high thrust to weight ratio, you will go for high
component including. So it is a very difficult
compromise between this two requirements.
And never the less because of the perssure to
reduce cost almost all the air forces in the world
try to meet this contradictory requirements. And
never‘the less because of the perssure to reduce
cost almost all the air forces in the world try 1o
meet this contradictory requirements with a
single product, a single aircraft and also a
single engine. On the commercial side you
have to payload engine to each kind of
application if you want to gain efficiency. On the
military side the gain of efficiency trend on
military  budgets. Nowadays is on the
contemporary maybe twin engines that meet all

the requirements with a single product.

Now 1 will look at the different areas of
technology improvement:

The  first is the aerodynamic

improvement.

one

It is the first one because it is the most favored
by all engine manufacturers. Because aerodynamic
improvement brings better fuel efficiency, also
reduce the temperatures and has a very limited
cost impact. So the technology that has no bad
side, everything is positive about this technology.

FAN EFFICIENCY IMPROVEMENTS
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iki farkli ana kategorisine sahipsiniz. Uzun
menzil icin ¢cok iyi bir performans istiyorsaniz, en
onemli ozellik SFC'yi azaltmakur., Ve SFC
azaltmak icin motorun termodinamik veriminin
iyilestirilmesi onun icin de yiksek basing oranh
Yiiksek
komponent verirliligine ihtiyaciniz vardir. Bunun

(HPR) motorlara ihtiyaciniz  vardir.

manast disliik komponent verimliligine sahip
olmak zorundasiniz bu da disiik komponent
yiiktine ihtiyaciniz olacak demektir ki yiiksek
komponent verimliligini gelistirebilesiniz. Ayrica
daha yiiksek by-pass oranli motorlara " da
ihtiyaciniz vardir. Fakat diger tip makinelere
bakarsaniz, bunlar av 6énleme ve hava Gstinliigi
ucaklandir, cok yiiksek 6zel takate ihtiyaciniz
vardir. Yiksek ttrbin silarina ve art yakici (A/B)
da gereklidir. Ve eger viksek Takat/Agirhik
nisbeti istivorsaniz, yiiksek komponenta sahip
olma yoluna gideceksiniz. Bu iki ihtiyac arasinda
cok zor bir uzlasmadir. Fakat masraf azaltma
yonindeki baski yiizinden dinyadaki tiim hava
kuvvetleri bu celisik ihtiyaclar tek bir Griinle
karsilamaya calismaktadir: tek bir ucak ve tek
bir motorla. Ticari yonde, verimlilik kazanmak
istiyorsaniz her tip uygulamada fazla yiik tasima
zorunludur. Askeri yonde, verimlilik kazanc

askeri  biitceye  baglidir.  Bugtinlerde, ¢ift
motorlarin = tek  Grdnle  tim  ihtiyaglan

karsilayabilmesi olasiligt giindemdedir.

Simdi, teknoloji gelisiminin degisik alanlarma
deginecedim,

ilki aerodinamik gelismedir.

{lktir ¢tinkd, tim motor {reticileri tarafindan
en cok tutulandir. Ciink(i aerodinamik ilerleme
daha iyi vakit yeterliligi yaraur, 1siy1 azalur ve
masrafa cok smirli bir etkisi vardir. Teknolojinin
kot hichir yani yoktur, hersey pozitiftir.

Bu tabloda CFM56 icin fan
verimliliginin Ornegini gortiyorsunuz, ve burada
ayni tip motor icin verimliligi artrmadaki biyiik
kazanilan goriiyorsunuz. Bu kazanunlar dizayn
kodlarindaki Yakit

verimliligine ek olarak yeni dizayn kodlarnyla

ucusta

gelismeyi  kapsamaz.
gelen dyilestirmeler de meveuttur. Bunlarin ayrica
gelistirme maliyetine de yararlart vardir. Fon
tasarlamak zorunda oldugunuzda, 10 yada 12
degisik fan pal’i denersiniz ve en ivisini bulmaya
calisirsiniz, En iyisini ilk defada bulursanmiz, bu
gelisim test ve Uretim stiresini kisaltir.



You have on this chart the example of the fan
efficiency at cruise for the CFM56 fan. And you
see here the huge achievements on improving
this efficiency for the same kind of engine. This
achievements have not been fenced to the
improvements in the design codes. In addition to
the fuel efficiency improvement brought by this
new design codes. They have also benefit in
development cost. Before when you had to
design fan, you try 10 to 12 different set of fan
blades and you test them and try to find the best
one. If you find the best in first try it allows to
reduce the development time and testing and
manufacturing during the development.

This 3D aerodynamic codes have been
introduced also on the compressor that you have
seen in this chart this morning. It shows that
difference of efficiency in a HP cc smpressor in CFM56
engines and this efficiency was really demonstrated
in back to back test. It is not an experimental
compressor, it is a production compressor. Of course
this aerodynamic improvement lead to more
complicated blade shapes, but it is the managing
terms of manufacturing,

HPC 3D AERO
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3D aerodinamik kodlari bu sabah tabloda
gordiigiintiz gibi kompresore de girmistir. Bu
CFM56 motorlarindaki bir HP kompresériin arka
arkaya testlerle kanulanmus yeterlilik farklarini
gosterir. Bu deneysel bir kompresor degildir, bir
triin kompresoridir. Tabii ki bu aerodinamik
gelisim daha komplike pervane sekillerine
oncilik eder, fakat bu da imalaun yonetim

kademeleridir

ADVANCED LOW PRESSURE TURBINE DESIGN
3D NAVIER-STOKES

+ Already used on latest designs:

* Multi-stage design codes fully

+ Improved component efficiency

+ Enabled to reduce HPT/LPT

CFM56-7 and CFMS6-5B/P

available

brings lower fuel consumption
and higher EGT margin

interaction

Chart 3.+ Obur 2485, 1097
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New 3D codes have also been introduced in
the design of turbines both HP turbine and LP
turbine. We even see multi stage codes entering,
being put in place and being available for the
design of new LP turbine. Of course this brings
improve aerodynamics and improve efficiency. It
also brings better possibility to analyze the
interaction between the HP turbine and the LP
turbine. And it has a very positive effect in
reducing engine temperatures. If you reduce
engine temperatures you can reduce either
cooling or increase the life of the parts of all
this have a cost benefit for the customer.

89

Yeni 3D kodlar ayrica HP ve LP turbinlerin
dizaynma da girmistir. Ayrica yeni LP tirbinin
dizayni icin giren, yerlestirilen ve elverisli olan
kademeli kodlar da gortiyoruz. Dogal olarak bu
acorodinamigi gelistirir ve verimliligi artirir.
Ayrica HP ve LP tirbinleri arasindalki iliskiyi de
analiz etmek icin daha iyi imkan saglar. Ve motor
isinint diisiirmede cok pozitif bir etkisi vardir,
Motor 1sisini azaltirsan, ya sogumayi
azaltirsin ya da miisteriye tasarruf saglayan

parcalarin dmriinii uzatirsin.
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Another area of technology improvement,
which has huge improvement in the past is the
blade & vane cooling technology for the
turbines, especially the HP turbine. It is
obvious on this chart that technology has
became more and more complex. And this
technology has

reduction in the

possibility to increase the cycle temperature. If

brought

you increase the cycle temperature you can

make smaller core engines or higher
thermodynamic efficiency engines. And you can
also reduce the cooling flows. If you reduce the
cooling flows you also improve the engine SFC
or forgiven cooling flows you can increase the
temperatures. It has really been a very effective
means in the past to improve the performance of
the engines. And you see the complexity of the
blades and this complexity is directly translated
in high manufacturing cost. So that is why the
potential to go in this direction will be certainly
impacted by the cost pressure we have on new

engines.

TURBINE BLADES TEMPERATURE CAPABILITY
SNECMA'S AM1 SINGLE CRISTAL MATERIAL

Temperature (°C)
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Another improvement has been achieved
fence to new materials. And you see here the
civil generation of materials, the last generation
like Snecma AM 1 material is a single Crystal
Material. It is the latest generation material
we have, that
improvement will already be at a very slow

and T would say further
phase. Now because we have single Crystal
Materials, there is not much potential for
improvement, and the next improvement may be
500C but it is diffucult to go to see beyond that.
The program of this material is also very
expensive, very difficult to manufacture and
there are rates during

some high

manufacture. So this allow to achieve the huge

scrap
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HPT BLADE AND VANE COOLING EFFICIENCY
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Teknoloji gelisiminin baska bir alant da
gecmiste ilerlemeleri cok buyiik olan tiirbin ve
ozellikle HP tiirbini icin pale ve vane’lerin
sogutma teknolojisidir. Bu tabloda bu
teknolojinin gitgide karmasiklasug acikur, ve bu
teknoloji ¢evrim (cycle) isisinin artig ihtimalini
azaltmustir. Cevrim isisint cogaltirsaniz, daha
kiictik core’lu motorlar veya daha yiksek
termodinamik verimli motorlar olusturursunuz.
Ve ayrica sogutma akisini da azaltabilirsiniz.
Sogutma akislarint azaltursaniz, ayrica motor
SFC'n1 gelistirirsiniz veya sogutma akislarindan
vezgecerseniz - istyl  ylkseltebilirsiniz.  Bu
geemiste motorlarin performansint artrmada cok
etkin bir usul olmustur. Ve ayrica pale’lerin
karmagikh@gini  da  gortiyorsunuz  ve  bu
karmagiklik yiiksek tretim masraflarina yansitilir,
Bu, yeni motorlarda karsilast@imiz maliyet etkisi

ile baskisi bu yonde gitmemizin nedenidir.

Baska bir ilerleme yeni malzemeler
konusunda saglanmistir. Burada malzemelerin
sivil jenerasyonunu goriiyorsunuz, Snecma AM 1
gibi son nesil tek bir kristal malzemedir.
Sahip oldugumuz en son jenerasyondur ve
soylemeliyim ki daha ileri gelismeler su anda cok
yavas bir dizeydedir. Tek kristal malzemeler
sahip oldugumuz icin, fazla gelisme potansiyeli
bulunmamaktadir ve bir sonraki gelisme 500C
Bu

malzemenin programi da ¢ok pahahdir, imalat

olacakur, fakat bunu asmak zordur.

zordur ve imalat boyunca fire oranlar yliksektir.

Bu blylk performans ilerlemesine imkan verir,




performance improvements but again we see the
cost constrains that will limit the use of these
materials. So improvements in materials have
been on very high temperature. Materials for
turbines but also they are other direction trying
to find new materials for medium temperature
applications like HP compressors or LP turbines.
We have one material like titanium aluminum
that I would say is very close to be
introducing service. It is a successful
development will probably enter service on
the next generation of engines. But here
again all the cost issues have not been solved
and we hope that increasing volumes of this kind
of material consumption. Maybe the cost will be
lower theh it will be easier to put them on aircraft
engines. And this is an example of longer term
application, it is titan material. It is inter metallic
material. And you see here it is a development
part it has a strange shape, in fact it is meant to
represent the first stage HP compressor, the
parallelypedic volumes you see on the represent
the blades. This part was at only checking the
behavior on the some typical loading and also
the manufacture processors. So the blades have
not got the right shape but they have the right
WQight. And you will also see that you do not
have this shapes on all the periphery of the part
because this part was also meant to be examine
by x-ray, refectrography in order to measure the
stresses  resulting  from the manufacturing
process. So this is Snecma technology
development, this kind of technology could
be first introduce on military engines, but

fakat bu malzemelerin kullanimint zorlastiran
maliyet  kisitlamalariyla  karst  karsiyayiz.
Malzemelerdeki gelismeler cok yiiksek 1sida
gerceklesmistir. Turbinler icin malzemeler ve
diger yondekiler HP kompresori veya LP
tirbinleri gibi vasat 151 uygulamalar icin yeni
malzemeler aramaktadirlar.  Bir titanyum
aluminyum malzemesine sahip
oldugumuzu ve vyakinda denenecegini
soylemek isterim. Bu basarili bir gelismedir
ve muhtemelen motorlarin gelecek
neslinde servise girecektir. Fakat bunda da
yine tim maliyet problemleri ¢oziilmemistir ve
bu tir malzeme tiketiminde biiyik bir arts
olmasimni  umuyoruz, Belki bunlan  ucak
motorlarinda kullanmak daha ucuz ve daha
kolay olacaktr. Bu titan malzemesidir ve uzun
vade uygulamanin bir 6regidir. Bu, ara metalik
bir malzemedir. Burada bunun bir gelisim
pargast oldugunu gortiyorsunuz, garip bir sekli
var, ashinda bu ilk kademe HP komprestriini
temsil anlamindadir, paralelipedik hacimler
pale’leri temsil eder. Bu kisim sadece tipik
yiikleme ve ayrica imalat yontemlerini kontrol
ediyordu. Pale’ler dogru sekle degil fakat dogru
agirhga sahiptirler. Ve ayrica bu sekillerin
parcanin tim cevresinde olmadigini
goreceksiniz.  Cunkt  bu  parca  imalat
yonteminden kaynaklanan gerilimlerin 6lctilmesi
x-ray, refektrografik inceleme amachydi. Bu
Snecma teknoloji gelisimidir, bu tir
teknoloji ilk defa askeri motorlarda
denenebilir, fakat burada yine bu vyeni

here again it is a question marketable the cost of  teknolojilerin maliyeti, pazarlanabilirlik
this new technologies. sorusudur.
BLADE-DISK (BLISK) TECHNOLOGY
SIC/TI BLADE-RING (BLING)

Advantages:

* Lower weight
= Lower manufacturing cost
(objective)

= Lower maintenance cost
(objective)
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For the previous parts, what we call the
Blade-Ring. The Blade Disk technology makes
the blades, disk and simple part. It allows to
reduce the weight and we hope it allows to
reduce the manufacturing cost. In manufacturing
technology we have not achieved these goal of
reducing the cost but we are confident that
eventually we will be able to reduce
maintenance cost for this. kind of parts. The
objective is also either to have the same
maintenance cost or to reduce the maintenance
cost for this part. So we are working on
manufacturing technologies for this kind of
parts. These parts stage 2 and 3 of military
The the

introduction of these parts on the commercial

LP compressor. problem for
engines specially will be customer acceptance
We have to prove to the customers that this kind
of parts are repairable. But we think it is a goal
that is achievable because time on wing is
increasing on the commercial engine And we
think that, ¥ery soon the time on wing will almost
reach the left limited part life. That's why we
think it is really technology that is to be
considered even for commercial application.

Here I enter in an area that is not economic
related to the area of environment. And the first
environmental requirement is emission. It is
difficult requirement because all modern engines
mean the world regulations. There is no problem
about that. With the commercial technology, all
engine manufacturers are able to meet rules. The
first problem is they have discussions to make
these rules more sentient. An engine program is
a long program. In generally we have something
like 5 vyears between the program launch
entering to service. You have something like 15
vears of sales, and than you 30 years of service. It
is overall like 50 years program. So you have to
be sure that your engine will not be updated
before the end of this 50 years. It is very tough
test to access what will be regulations on this 50
years period. The second problem is that some
countries are more sensitive to emissions than
others. You have areas in the world like Swiss or
Northern Europe where people are sensitive to
emissions. You have to find technologies in
order to meet the local regulations they can put
in this areas.
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Bir énceki Blade Ring olarak adlandirdigimiz
parca idi. Blade Disc teknolojisi paleleri diski ve
basit aksamlan tretmektedir. Bu agirhg azalima
imkani verir ve umariz imalat masrafim da azaltr,
Imalat teknolojisinde maliyeti azaltma amacimna
ulasamadik, faat bu tir pargalar icin bakim
masrafini azaltabilecegimiz konusunda
inanchyiz. Hedef bu aksam icin ya bakim
masrafina ayni tutmak veya azaltmakur. Bu tiir
parcalar icin imalat teknolojileri iizerinde
Bu LP
kompresoriin 2. ve 3. kademeleridir. Bu

calistyoruz. parcalar askeri

parcalarin ticari motorlara girmesindeki sorun
ozellikle musterinin kabultidiir. Musterilere bu
tir parcalarin  tamir edilebilir  oldugunu
Fakat

ulasilabilir bir hedef oldugunu dastniyoruz

kanitlamamiz  gerekmektedir. bunun

clinkii ticari motorlarda havada kalma zamani

artmaktadir. Ve ayrica cok yakin bir zamanda

havada kalma zamammn aksamin kullanim
siiresini  uzatacagimi  dusliniyoruz.  Ticari

uygulama icinde gercekten dikkate alinmasi
uygun teknolojinin bu oldugunu distinmemizin
nedeni budur.

Bu noktada ekonomik olmayan ve “cevre”
konulariyla ilgili bir sahaya giriyorum. Ve ilk
cevresel ihtiya¢ emisyondur. Bu zor bir
gereksinimdir ¢tinkii tim modern motorlar
diinya kurallari demektir. Bununla ilgili bir
problem yoktur. Ticari teknolojiyle, tiim motor
tireticileri kurallara uyabilirler (geregini yerine
getirebilirler). Ilk problem, onlarin bu kurallar
daha  bilincli  yapmak icin  tartusmalar
yapmalaridir. Bir motor programi uzun bir
programdir. Genelde, program baglangicindan
hizmete girene kadar 5 yil gibi bir siire gecer. 15

yil kadar saus ve 30 yil kadar hizmet siresine

sahipsiniz. Toplam 50 yil sona ermeden
giincelligini kaybetmeyeceginden emin

olmalisiniz. Bu 50 yullik siire icinde kurallarin ne
sekilde olacagint kestirmek ¢ok zor bir deneydir.
Ikinci  problem, bazi {lkelerin  emisyona
digerlerinden daha hassas olmalandir. Diinyada
Isvicre ya da Kuzey Avrupa gibi insanlarin
emisyona hassas oldugu bolgeler var. Onlarin bu
alanlarda koyabilecekleri yerel kurallara uymak

icin teknolojiler bulmak zorundasiniz.



So CFMI strategy has been offered a new
concept of combustion chamber as an option.
Because you see like this technology, it is
obvious, focus you have the twice number of
injectors. So at once from the beginning it is
more costly. And not every customer is ready to
pay for this technology. 1 only advise this option
that are particularly concerned about this
environmental problems. You sece the concept, it
is not only a concept, because it is in revenue
it is
satisfactory revenue service. It is offering 40%
NOX reduction.

service at Swiss Air and Austrian. So

LOWER NOISE TECHNOLOGIES
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In the Future, Performance and Economics May Be
Compromised for Lower Noise
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The other areas of environmental
concern is NOISE. In noise there are no
worldwide concerns. Everybody has thoughts
but nobody exactly knows what will be the new
regulation and when it will put in place. And also
we see that there are look over regulations. Here
it is meanly in Europe that you have local
regulations and local taxes. So what kind of
solutions used in past to reduce the noise. First
we have had tha big change that the increase of
by-pass ratio offered both better fuel efficiency
and also reduce the noise because of the
reduction of the jet velocity. So it has not cost to
the engine manufacturer or the customer to
reduce the noise fence to the higher by-pass ratio
of the engines. Other technologies to reduce the
cost have been put and let treatment and also by-
pass treatment for both outer and inner skins. Of
course this has been additional cost but this has
been limited, but the impact has not been so
large on the overall economics. They have been
also advances on the better understanding of
noise sources and now they are very strict
criteria, especially having the longest distance
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CFMI stratejisi olarak yanma odasimin opsiyon
olmast gibi yeni bir konsept teklif edildi. Cinki
teknoloji agisindan bakuginizda iki kat enjektor
kullanacaginiz aciktir. Boylece, daha
baslangictan itibaren maliyet artmaktadir. Ve her
musteri bu teknolojiye 6deme yapmaya hazir

degildir. Bu secenegi sadece bu cevresel
sorunlarla  ilgilenenlere tavsiye ediyorum.
Konseptin  sadece bir konsept olmadigini

goriiyorsunuz, clnki, o lIsvicre ve Avusturya
Hava Yollar'nda gelir/kazan¢ hizmetindedir ve
memnuniyet verici bir gelir/kazang hizmetidir.

%40 NOx azalim gerceklestirmektedir.

Cevresel hususlarin  diger alam
GURULTU’diir. Giriilti konusunda diinyay:
kapsamina alan bir durum yoktur. Herkesin
distincesi vardir ama kimse yeni kuralin ne
olacagini ve ne zaman yurlrliige girecegini
bilmemektedir. Ayrica kurallarin tekrar gdzden
gecirilme ihtiyacini da goriivoruz. Konuya hassas
olan Avrupa’da yerel kurallar ve yerel vergiler
yaygindir. Geemiste gurtiltiiyli azaltmak icin ne
tir cozimler kullaniddu. by-pass
oranindaki hizini

ilk once,
artisin  yakit  puisktrtme
distirmesi hem gurtiltii azalmasi hem de daha iyi
yakit verimliligi saglanmast gibi biiytk degisim
oldu. Motorlarin daha vyiiksek by-pass orani
sayesinde motor imalatcisina va da miusteriye
tazla masrat ¢ikmamaktadir. Masrafi azaltimak
icin baska teknolojiler koyuldu ve uyguland,
ic dis icin  by-pass
uygulamalart da yapildi. Tabii ki ekstra masraf
oldu ama smurhydi. Yine de tim ekonomideki

etkisi cok biiylik olmadi. Bunlar ayrica glriltii

Ayrica ve ylzeyler

kaynaklarinin daha iyi anlasilmasi sagladi ve

simdi bunlar cok siki kriterlerdir, ozellikle fan

ucuyla, IGV arasindaki mimkin olan en uzun

mesafeye sahip olanlar. Ayrica  giiriiltiiyi
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possible between the fan tip and IGV. You also
criteria on the number of IGV, that is the number
of Fan Blade to try the kill the noise. Which I also
on the number of IGV that is the Fan Blade. And
also the same kind of criteria on the last stages on
the LP Turbine. So these are the technologies that

have been used so far.

What do we see in the future to reduce the
noise. First we can go for very high by-pass ratio.
But to go for very high by-pass ratio will not
obligatory. Go also in the right direction for
improving the economics of the aircraft engines.
So if we want to reduce the noise, it means may
be it will have a cost in terms of economy. You
can use also advanced acoustics treatments.
Advanced means often more complicated. And
also active aquistic control and probably
additional cost with new ideas like putting a lot
of small loud speakers and having the special
controls for this. You can also have integrated
aero aquistic optimization especially on the IGV
area. So fortunately this could be done very
limited additional cost. You have also to work on
the cycle optimization to choice of the cycle and
pressure ratio of the fan functions. To reduce the
noise by having a different choice of the cycle.
Of course this will be done We have to pay a
little bit in terms of cycle efficiency for that. And
also you have long duct. So it is not a new
concept. If we have to move this concept for

noise reasons, it will again have a cost.

My main conclusion is that, in the past we
have been able to control the environmental
aspects, and especially noise aspects without
cost in economics. But in the future we may have
to pay. To be able to meet the requirements on
the noise. I have looked all the different
technologies at least panel of technologies that
where we would like to see improvements. Lots
of people ask if there is a new architecture, a
new engine that we bring huge improvement in
efficiency or performance between the turbo fan
and turbo prop. What we see is that CFM56
architecture which is an architecture from the
end of the 70°s and the beginning of 80’s, is still
really especially you see the HPT stage. HPT
stage is a very expensive in terms of
manufacturing cost and maintenance cost. So if

there is only one stage, it will significanly better
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susturmak icin Fan Pale’leri ve 1IGV sayisinda
kriterler var, LP Turbinin son kademelerinde de
aynt tip kriterler bulunmaktadir. Bunlar simdiye
kadar kullanilan teknolojilerdir.

Guriltiyiu azaltmak icin gelecekte neler
goriiyoruz? Ik dnce ¢ok yiksek by-pass oranlart
saglamaya ¢alisabiliriz. Fakat bu zorunlu degildir.
Ucak motorlarinda tasarruf saglamak icin dogru
yonde gidin. Guraltiyli azaltmak istiyorsak
ekonomik anlamda bir maliyeti olacak demektir.
Ayrica gelismis akustik wuygulamalar: da
kullanabilirsiniz.

Gelismis, her zaman daha komplike anlamma
gelir ve ayrica bircok kiictik hoparlorler ve
bunlar icin 6zel kontrollere sahip olmak gibi yeni
ve aktif akustik
kontrol anlami da tasir. Ozellikle IGV alaninda
entegre olmus hava akustik optimizasyonuna da
sahip olabilirsiniz. Neyse ki, bu c¢ok sl bir
ekstra masrafla gerceklestirilebilmektedir. Ayrica

fikirlerden ekstra masrafi

cevrim (cycle) optimizasyonunda da
calismalisiniz. Degisik bir cevrim secimiyle
glrdlti azaltidabilir. Elbette bu

gerceklestirilecektir. Bunun icin cevrim yeterliligi
acisindan  biraz harcamak zorundayiz. Ayrica
uzun kanallarmiz da var. Yani bu yeni bir
konsept degil. Bu konsepti giirtilti sebebinden
dolayr harekete gecirmek zorundaysak, bunun
da bir bedeli olacaktr.

CFM56 ARCHITECTURE
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Benim son sozim sudur: gecmiste cevresel
hususlar ve ozellikle gurtltiiyle ilgili hususlar
ekonomiye fazla yilk getirmeden kontrol
edehildik. Fakat, gelecekte girtiltit konusundaki
ihtivaclan karsilamak icin bir bedel 6demek

zorunda kalabiliriz. Gelismeleri gorebilecegimiz



for economy. You have also short HPT, is a very
stiff engine, a very good performance, we do not
see the other best architecture especially for
short to medium range applications.

VERY HIGH BYPASS RATIO

SFC

Weight & Drag

— Range

A W een
Higher BPR Than 9-10 Require New Technologies
{Gearbox) For A Limited Overall Benefit

T
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For the other question is to say, in the past
year we achieved a lot of improvement fans to
by-pass ratio between 6 and 9. And when we
look at high by-pass ratio, you see that SFC
continuos to decrease even you go to by-pass
ratio 12 or 15. But when you increase the by-pass
ratio, you have also the fan diameter that is
increasing. And if you increase the fan diameter
very rapidly the weight is increasing. In the end
the resulting fuel burn what the important for the
customer is a trade between SFC and weight.
And the resulting fuel burn shows that you have
a very flat area between 9 and 12 by-pass ratio,
and that is very difficult to justify the introduction
of new technology on this kind of engine. That is
to say very big gear box and all the pronounce
associated. You can not justify 8 is a very minimal
fuel burn improvement. This is not mentioning
all the problems we may have to install this
engine for an aircraft. T think that A340 was really
an aircraft, it was really an opportunity for the
introduction of this kind of engine because A340
is an aircraft that is also able to have two engines.
This aircraft has been designed to put large
engines for the other wing. Fence to this it is
easier to install very high by-pass ratio engines.
In spite of this high by-pass technology is gear
box technology have not been introduced on the
A340. It is a last opportunity, and 1 do not think
this opportunity will occur again in the near

future.
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farkli teknolojileri ve en azindan teknoloji
panellerini inceledim. Bircok insan verimlilikte
ilerleme ya da turbofanla turbo prop arasinda bir
performans artist saglayabilecegimiz yeni bir
mimari, yeni bir motor olup olmadigini soruyor.
Gordugtimiiz, 1970’lerin sonlart ve 80'lerin
baslarindan gelen ve HPT kademesinde hila
onemini koruyan mimaridir. HPT kademesi
imalat ve bakim masraf acisindan ¢cok pahalidir.
Eger sadece bir kademe mevcutsa, ckonomik
yonden onemli dlctide daha iyi olacaktir. Ayrica,
cok saglam bir motora, kisa HPT'ye cok iyi bir
performansa sahipsiniz, 6zellike kisa - orta
menzilli ucaklar icin daha iyi baska bir mimari

goremeyiz.

Diger soru icin su soylenebilir, gecen sene
BPR 6-9 olacak sekilde fanlarda bir cok gelisme
kaydedildi. Yiiksek by-pass oranina (BPR)
baktugmuzda 12 veya 15 by-pass oranina
getirseniz bile SFC'nin devamli  disecegini
gOrirstiniz., Fakat by-pass oranini
yiikselttiginizde, artan bir fan capi elde edersiniz.
Fan capinu cok hizl bir sekilde artrirsaniz, agirlik
artar. Sonucta ortaya ¢ikan yakit y;inmasxdlr ve
miisteri icin dnemli olan SFC ile agirhik arasindaki
degisimdir. Sonucta c¢ikan yakit yanmasi 9 ile 12
by-pass orant arasinda cok diiz bir alaniniz
oldugunu gosterir ve yeni teknolojinin bu tiir
motorlara girmesini mesrulastirmak ¢cok zordur.
Bu cok buytik disli kutusu anlamima gelir. 8'in en
az yakit sarfiyatt oldugunu kabul ettirimezsiniz.

Bu motor

bizim wucaga bir yerlestirirken
karsilasabilecegimiz sorunlart belirtmez. A340'in
gercek bir ucak oldugunu distintiyorum, o
gercekten bu tir motorlarin girisi i¢in bir firsatti,
Clinkli A340 iki motora da sahip olabilecek bir
ucakti. Ugak kanatlarina biyiik motorlar koymak
tizere dizayn edilmisti. Bundan dolayi, cok
biiytik by-pass oranlt motorlar yerlestirmek daha
kolaydi. Yiiksek by-pass teknolojisine ragmen
disli kutusu teknolojisi A340’da denenmedi. Bu
son bir firsattir ve bu firsatin yakin gelecekte

tekrar ele gecebilecegini sanmuiyorum,
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So in terms of excluded concepts there are

. . . s A - MID TANDEM FAN
also variable cycle engines. Why we introduce VARIABLE CYGCLE ENGINE @ sheema
variable cycle engines very often, is the need to i

area pomary

meet contradictory requirements. And you see
the contradictory requirements on the military
side, when you have a single engine perform
very different mission, be very good for

interception missions. So variable cycle engine

. o B ' take-off mode
can have its interest. An area where you have P My A Rty N SR A T S i
Tapanadd @1 TIO oyl low capacey e 31 friige 2
contradictory requirements, is a supersonic i ok

More Complexity But Well Tailored To

engines. You know the replacement for Concord Contradictory Requirements

and the engines for this is a new requirements e @sn“ma

compare to Concord is the noise at take off and

landing. In order to meet the noise requirements Disarida  kalan  konseptler  bakimindan
at take-off and landing, you have to reduce the  Veriable Cycle Motorlar: mevcuttur. Veriable
jet velocity. To reduce the jet velocity you need a Cycle motorlarimi sik denememizin nedeni,
very high air flow. And a very high air flow  celisik gereksinimleri karsilama ihtiyacidir. Bu

means a large engine. And a”large engine at celisik gereksinimleri askeri tarafta goriirstiniiz,
supersonic speed s very high drag. For . gy gorevleri yerine getirebilen tek bir
supersonic efficiency you need also high specitic . 2 ”

gl vy it sp ) motora sahip oldugunuzda, Av 6nleme amach
thrust. You need a low specific trust at take off, . . )

) ) cok gtizel kullanilabilir. Ve Veriable Cycle motor
and a high specific thrust and low drag engine at e ML . o e ]
y . . \ i ilgilerini cekebilir. Celisik gereksinimlerin oldugu
cruise. This concept is studied by Rolls-Royce e

) o, ) 3 . g " bir alan stpersonik motorlardir. Concord'un
and Snecma is a concern that has been aim at

solving this contradiction. It is an engine that yerini alacagin biliyorsunuz, bu gereksinimlerin
offers a kind of flow pressure compressor. And ~ Ortaya cikardig motor, Concord’la
this fan is fed at take off by auxilitary intakes. At~ karsillastinldiginda iniste ve kalkista giriilti
supersonic cruise intakes are closed. And there is yaparlar. Iniste ve kalkista giirtiltiiyti azaltmak
“variable inlet guide vane” in front of the fan that icin jet volocity’yi azaltmamz gerekir. Jet

allows to reduce the air flow in this fan. So it is a velocitiy'i azaltmak icin cok yiiksek bir hava
complex concept, it is more expensive bul  ,nyng ihtiyaciniz vardir, ve bu da cok biiyik
Sometin'les It 18 lonly HEalis: 10, THeRt, ety motor anlamina gelir. Stipersonik hizda biyiik
b I bir motor cok vyiksek bir aerodinamik

sturtiinmedir. Stupersonik verimlilik icin yiksek
spesifik  takatimz olmalidir. Kalkista disik
spesifik takate ve ucusta yliksek spesifik takat ve
stirtiinmesi diisiik motora ihtiyaciniz vardir. Bu
konsept celiskiyi ortadan kaldirmak icin bir amac
olarak Rolls-Royce ve Snecma  tarafindan
irdelenmistir. Bu, bir c¢esit akim basing

kompresdrii sunan bir motordur. Ve bu fan

kalkista yardimci  hava aliklari  tarafindan

beslenir.  Stpersonik ucusta  hava aliklan

- =5 snecma 3 FatAvio — DaimierSems Aerspees

kapalidir. Fan'in 6niinde bu fandaki hava akimim

. , azaltmaya yarayan “degisken IGV'ler” vardir,
I'he next chart is about the turboprop. When Sl 818 !

. - ani, bu 2ks bir septtir, daha paha g
we look at the commercial market of turboprop, ¥ani, bl kompleks bit kohsepti, daha pahalidi
it is generally at shrinking because turboprop are fakat bazen sadece cok celisik ihtiyaclar

very present on aircraft of less than 70 karsilamalk icin bir aractir.
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passengers. Nowadays we see that, in this area
there are new aircraft and by-pass ratio engine
that are introduced and that are successful on this
But look specific
application, it is the Future Large Aircraft. It is
a military transport aircraft for Europe. The

market. when you at

turboprop can have a very strong advantages for
this kind of aircraft. It is not obvious at the
beginning what kind of engine was necessary.
And 1 worked for Snecma’s previous chief
Executive Officer. We try to convince everybody
that the best engine was turbofan engine for this
wrong and they need to choose the turbofan
engine. It has been pushing very hard on this but
it has not been successful. Subsequently Snecma
has offered a real turboprop engine.

A turboprop engine on this aircraft allows
when you need very short take off performance.

It allows to reduce the size of the wing and
consequently the size of the aircraft and it seems

that it offers very big overall benefit.

So this twrboprop engine has been built
around the M.138 core. M.138 is a Snecma
generation military engine. So the core has been
adopted to the specific size of turboprop engine
was a specially high ratings doing all the cruise.
Around this new LP system has been built very
modern gear box. I think Turkey’s interest in this
kind of aircraft. So if the M.138 engine is selected
for this aircraft, we probably have to discuss with

coming together on this engine.

So in summary, it shows that the pressure for
performance improvements is not really relaxed
both for military and commercial applications.
You know performance improvements brings
weight benefits for the airframer. So the airframer
are not relexing the performance requirements.
The only way to achieve the improvements will
all
components and what are the customer needs.

come from an optimization of cost
And we really have to make the choice of the
technologies ta each application. Not every
category put the best technology in all other
engines. The commercial and the military
markets both fill tremendous pressure for cost
reductions. And aircraft engines are consider that

is a very expensive piece of hardware and
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Bir sonraki tablo turboprop hakkindadir.
Turbopropun  ticari  piyasasina  bakarsak,
kiigtildiigiinti gortiriz. Cinka turboproplar 70
yolcudan az kapasiteli ucaklarda kullanilir.
Bugtinlerde bu alanda pazara giren ve basaril
olan yeni ugak ve BPR motorlar oldugunu
goriirstiniiz. Spesifik uygulamas: FLA, gelecegin
buyiik ucagidir. Bu Avrupa icin askeri tasima
ucagidir, Turbopropun bu tir ugak icin cok
buytik avantajlart olabilir. Basta ne tiir motorun
gerekli oldugu belli olmayabilir. Snecma’nin bir
oOnceki Bas Yoneticisi icin calistim. Herkesi en iyi
motorun turbofan motoru olduguna ve onu
kullanmalari gerektigine ikna etmeye calisiyoruz.
Cok denedik ama basarili olmadi. Nihayet,
Snecma gercek bir turboprop motoru sundu.

Cok kisa kallkis performansina ihtiyaciniz
varsa bu ucaktaki turboprop motor bunu
saglayabilir. Kanat blyikligin ve buna bagh
olarak ucak buyukligini azaltmaya yardimct
olur ve genelde cok buyilk faydasi oldugu
goriilmektedir. Bu turboprop motor M138 (core)
cekirdegi etrafina yapilmustir. Tlrkiye'nin bu tip
ucaklarla ilgilendigini disinliyorum. Eger M138
motoru bu ucak icin secilirse, muhtemelen bir
araya gelip bu motor Gzerinde tartisacagiz.

wmsmm
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Ozetle, Performans gelisimi icin baski, askeri
ve ticari uygulamalar icin hentz kalkmanmusur.
Bilivorsunuz.  performans  gelisimi  ucak
yapimetlart i¢in agirhik avantaji saglar. Ucak
yapimeist performans ihtiyaclarina engel olmaz.
Gelisim saglamanin tek yolu miisterinin ihtiyac
ve tim malivet komponentlerinin

Gercekten
secimi  yapmak

zorundayiz. Her kategori tiim diger motorlar icin

optimizasyonundan  gecer. her

uygulamada  teknoloji



Converted into digital form in memory of Saban Erkilet

component to other industrial producst, this cost
is consider as jusified. And there will be in the
future very strong requirements for cost
reduction both in the engine side and the aircraft
side. Aircraft engine technology will benefit from
combining military and commercial advantages.
So the commercial programs are more
frequent so you can make progresses by
small steps, small improvements. And they
offered the advantages of having high
production rates. It is offer the possibility to built
real and very competitive industrial tool. On the
other side military programs offer the possibility
to achieve very big step improvements. They are
still necessary in order to drive the technology.
So the best technologies of the future are
those better performance with a lower cost.
We

contradictory but really if we want to be

have seen many technologies seems

successful in the future, we have to handle this
contradiction.

Veysel YAYAN :

Biz Sn. Eric Portejoie’nin ucak motor
teknolojisindeki gelismeler ve bu gelismelerin
performans itibariyle sagladigi  imkanlarin

kullanim, bakim, onarm ve lretim ac¢isindan
maliyet dustisleri tzerindeki etkileriyle, cevre
tesirleri agisindan sagladigs iyilestirmeler konulu
detayli bilgilendirmesi icin tesekkiir ediyoruz.
Varsa Sn. Mr. Portejoie’ya sorularmizi almak

istiyorum.
Aybike MOLBAY :

You put the numerical

simulation so I have a question on that area:

emphasize on

Do you think we are on the point of
numerical simulation where we really get a very
good use out of it and we are just fine tuning it or
do you think there are still huge steps to take on
the numerical simulations area in the design?
And related to that, are we in any ways, limited
by the computer technology in the numerical
simulation?

Eric PORTEJOIE :

I think on the performance side, where we
see mature phenomenon, that's going to be more
and more difficult and more and more expensive
and takes more and more time to improve the

en iyi teknolojiyi saglamaz. Ticari ve askeri pazar
maliyetin dustriilmesi icin  biyiik baskida
bulunmaktadirlar. Diger sanayi triinlerindeki
hardware ve komponentlerin pahali parcalar
dikkate alinirsa ucak motorlarinin maliyeti makiil
sayilir. Ve gelecekte hem motor tarafinda hem de
ucak tarafinda cok giclii maliyet diistirtilme
gereksinimleri olacakur. Ucak motoru teknolojisi
askeri ve ticari avantajlarin birlestirilmesiyle cok
bliytik yararlar saglayacaktr. Ticari programlar
daha cok kullanilir, béylece kiigiik adumlar
ve kiiciik gelisimlerle .ilerleme
saglayabilirsiniz. Ve bunlarin ayrica yiiksek
dretim nisbeti avantaji da vardir. Gercek ve
rekabetci endistriyel gerecler kurma imkan
sunarlar. Diger yandan, askeri programlar ¢ok
buyiik adunlarla gelisme imkani sunarlar. Bunlar
teknolojiye yon vermek icin hild gereklidir,
Gelecegin en iyi teknolojileri daha diisiik
masrafla daha iyi performans saglayanlar
olacaktir. Celisik cok teknoloji gordik fakat
gelecekte basarili olmak istiyorsak bu celiskiyle
basa cikmak zorundayiz.

Veysel YAYAN :

We thank to Mr. Eric Portejoie for his detailed
information concerning the developments on
aircarft engine technology, and the effects of the
opportunities, that are provided by these
developments in terms of performance, on
usage, maintenance, overhaul and production
and cost reductions regarding production and
the improvements it provides in terms of
environmental influences. If any, I want to take
your questions to Mr. Portejoic.

Aybike MOLBAY :

durdunuz,
benim de bu konuda bir sorum olacak.

Sayisal simiilasyon {zerinde

Gercekten sayisal simiilasyonda cok iyi
kullanabilecegimiz bir noktada oldugumuzu ve
iyi ayarladigimizi mu1 distiniiyorsunuz? Yoksa
sayisal simiilasyon konusunda dizaynda dev
adimlar m1 atmak gerekiyor? Ve bununla ilgili
olarak,  sayisal

similasyonda  bilgisayar

teknolojisi bizi herhangi bir sekilde sinirliyor mu?
Eric PORTEJOIE :
Yetkin fenomenler gordiiglimiiz performans
vonilinden, performans diizeyini artirmak gittikce
zorlasacak ve pahal olacak ve gittikce daha cok

zaman alacak.



performance level. I think we really have huge
improvements in the manufacturing processes
and trying to design for having ecasy
manufacturing and lower cost manufacturing
and may find completely new ways of
manufacturers, because you know that a lot of
revenues are coming from spare parts. And if we
improve very much on maintenance cost, the
revenue will look belower. So it will be again an
economic challenge for the manufacturers.But
really you see the achievements in reliability
have been really huge in the past years. And 1
think that, all the engines will have the level of
the CFM 56 engines. You know that CFM 56
engine has not broken the world record. For this
time on wing with more than 3000 hours without
engine removal. So its about 12 years without
engine removal from the wing. It has also the re
intent of cycles on the other wing without
removal. Now it is becoming a requirements for
all the engines. All the engines from all the
manufacturers have to come to this level.
Because that's what the customer are expecting.
And it is really an area that is providing huge cost
benetits. Because the shop cost you know it is
not depending very much from when it occurs if
it is after 5000 hours of 30000 hours the cost is
not proportional. If you increase the measure
time between the shop visit, the cost benefit is
huge for the customer,

Bora CAGLAR :

I'm the member of the Turkish Air force
being existed here today. Mr. Chairman, my
question is actual to you. After few explanations,
I'll ask my question.

From the explanations of the speakers, we
have received a very good information about the
future of the engine development technologies
such as propulsion technologies, fan efficiency
versus, NOx control, airline wunit fuel
consumption varieties, lower noise technologies
and very high by-pass ratios. So T'd like to
appreciate that information provided us today.
And T believe these are the future of the engine
development technologies. However we are
looking for the future of the Turkish Aircraft
Engine Industries. Turkish  Engine Industries
actually is looking for a gate to be opened either
by themselves or by somebady else or by
change. I'm underlining the word gate. So in
order to open that gate, would you please give a
chance to all the speakers presented their
materiel today.

How this gate should be open?
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Imalat, vonetiminde gercekten biiyiik
gelismeler “oldugunu ve bildiginiz gibi yedek
parca cok kir getirdigi icin kolay ve ucuz tiretim
dizaynini deniyor veya timiyle yeni imalit
yollart bulabiliriz diye diistiniiyorum. Bakim
masrafinda gelisme saglarsak gelir daha az
goriinecek ve bu imalat¢ilar icin yine bir zorluk
olacak. Fakat geemis yillarda giivenilirlik ¢cok iyi
idi. Gercekten bu konuda buylk ilerlemeler
kaydedildigini gorityorsunuz. Santyorum  tiim
motorlar  CFM56  motorlarinin  seviyesini
yakalayacak. CEM56 motorunun diinya rekorunu
kirmadigin biliyorsunuz, Su an icin motor 3000
saatten fazla degismeden havada
kalabilmektedir. Yani bu kanat tzerinde ayni
motor icin yaklasik 12 yil u¢mast demektir.
Ayrica diger kanatta da degisme yvapmadan ayni
ucusu  yapma amacindadir. Simdi bu  tiim
motorlar icin bir gereksinim haline gelmistir.
Tim imalatcillarnn tiim motorlart bu  diizeye
ulasmalidir. Clinkti bu miisterilerin beklentisidir
ve bu gercekten biiyiik parasal yararlar saglayan
bir alandir. Ciinkii bakimevi masrafi biliyorsunuz
ne zaman olduguna pek fazla baglh degildir. Eger
30000 saatin 5000 saatinden sonra olursa, maliyet
cok uygun olmaz. Bakimevinde girisler
arasindaki stireyi uzatursaniz bunun misterive
maliyet acisindan ¢ok biytik faydalart olacakur.

Bora CAGLAR :

Ben bugitin burada bulunan Tiurk Hava
Kuvvetleri'nin bir Uyesiyim. Sayin Baskan,
aslinda sorum size. Birkac aciklamadan sonra

sorumu S()l';lCEl}:’,llﬂ 1

Konusmacilarin - aciklamalarindan  tahrik
teknolojileri, fan verimliligi, NOx kontrolt,
havayollart birim yakit tiketim degisiklikleri,
daha az glriltd teknolojileri ve cok yuksek by-
pass oranlart gibi motor gelistirme teknolojileri
haklkinda cok iyi bilgiler edindik. Bugiin verilen
bilgiye memnuniyetimi sunmak isterim ve
bunlarin  motor gelistirme  teknolojilerinin
gelecegi olduguna inantyorum. Fakaz biz Tirk
Ucak Motor Sanayii'nin gelecegine bakiyoruz.
Tirk Motor Sanayii aslinda bir kapt anyorlar:
baskalarinin ya da sansin acacagi bir kapi. Kapi
sOzclginiin alum cizmek istivorum. Bu kapiyi
acmak icin, buglin sunus vyapan tim

konusmacilara litfen bir sans verir misiniz?

Bu kapr nasil acilacak?
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What would be the opportunities?

What would be the chances in relation to the
potential market, and market demands the
required of magnitude for the R&D efforts?

Adaptability of the future technologies which
is some of them presented today to the existing
capabilities, additional business arrangement
such as coproductions, license productions,
subcontracted verb and the requirements of the
government support. Would you please give a
chance to these gentlemen take time and speak
about these possibilities, opportunities and
changes for the future of the Turkish Engine
Industries, Thank you.

Veysel YAYAN :

Zannediyorum bu soylediginiz hususlarla
ilgili olarak tartisma detayh
aciklamalar yapilacak ve orada hepimiz kendi
goriislerimizi de soyleyecegiz. Ancak suras:
muhakkak, bu kapinin bir sans eseri
acilmasini bekleyecek kadar zamanimiz
yok, o kadar da iyimser degiliz, meseleyi ya
bir takim projelerle ya da dogrudan
dogruya firmanin kendi gayretleriyle
zorlayarak gelistirmek mecburiyetindeyiz.
Yani Gi¢ alternatif yok, burada iki alternatif var. O
iki alternatifi zorlamak icin de elimizden gelen
gayreti de gdstermek durumundayiz. Stiphesiz
burada uluslararast kuruluslann temsilcilerinin
bulunmast da bunu nasil beraber yapabiliriz
seklinde bir tartismayi acmak acisindan buytik
6nem tasiyor. Bunu tartisma bolimiinde
yapacagiz. Musaade ederseniz bu bolimde varsa

bolimiinde

dogrudan dogruya Sn. Eric PORTEJOIE'ya
yonelik sorulart alacagim.
Ahmet UCER :

I've actually one question to Mr. Agnelli. First
of all actually you stressed on the competitions
or competitors that are becoming partners. |
think our chairman also noted on that as well.
Now I'm wondering what kind of pre
competitive research if you are doing in the USA

on this particular field?
And if there is pre competitive research,
which is going on how successful they are?
Steve AGNELLI :

Regarding cooperative research in Pratt &
Whitney does have a United Technologies
Research Center which is funded by Pratt &

Imkanlar neler olabilir?

Potansiyel pazar, pazar ihtiyaclart ve Ar-Ge
calismalar icin istenen buyuklige bagli sanslar
neler olacak?

Yeteneklere, lisansh Gretim, taseron {retim,
miuisterek Gretim gibi ilave is / ticaret anlasmalar
ile Devlet destegi ihtiyaci gibi diizenlemelerin
bugiin bazilart burada anlatilan gelecekteki
teknolojilerin meveut yeteneklere adaptasyonu
hakkinda bu baylara bu imkanlar, firsatlar ve
degisiklikler hakkinda Ttrk Motor Sanayiinin
gelecegi icin biraz zamanmizi alip konusmalar
icin bir sans verirmisiniz? Tesekkiir ederim.

Veysel YAYAN :

I think detailed explanations related to the
issues you have mentioned will be made in
discussion session and we will state our own
opinions there. However, it's certain that we
haven’t enough time to wait that, this gate is
opened by chance or we aren’t that much
optimistic, we have to develop = the matter
either by some set of projects or directly
with the efforts of the firm. That means there
aren’t three alternatives, but two, We have to do
our best to force these two alternatives.
Undoubtedly, it is important that the
repsesentatives of international organizations are
here today regarding the opening of a discussion
of how we can do this together. We'll do it in
discussion session with your permission, in this
part I will take your questions directed to Eric
PORTEJOIE, if there is any.

Ahmet UCER :

Aslinda benim Bay Agnelli'ye bir sorum
olacak. ilk énce, rakipler veya rekabet edenlerin
aruk ortak  oldugu lzerinde durdunuz.
Baskanmizin da bunu farkettigini diistintiyorum.
Sunu merak ediyorum, eger Amerika'da varsa,
bu ézel alanda ne tir rekabet éncesi arastirma

yapiyorsunuz?

Ya da eger varsa, hangileri devam ediyor, ne
kadar basarililar?

Steve AGNELLI :

Musterek arastirma acisindan Pratt&Whitney
kendisinin ve United Technologies'in tiim
boliimleri tarafindan finanse edilen United



Whitney and all the divisions of United
Technologies. They work with the many
academic institutions, universities, research

laboratories around the world. We do have
laboratories, engineers and doctors working on
specific grants. They either funded by United
Technologies Rescarch Center or is involved
Military Program grand to research in co-
operation with many times competitors and
partners. You know NASA who support many
programs the research of advanced
technologies. High Civil Supersonic Transport
for example. There is many of them are
dedicated to specific materials, processes,

in

manufacturing or development of tools for
analyzes. So it is a long list and I'm sure that I can
share more in detail outside of this particular
form. But yes, we do have research facilities
around the world looking at the various
components, not only for our specific engine
needs but also for basically the needs of our
entire co-operation.

Ahmet UCER :

One other question to Mr. Portejoie.

That's on the codes that to improve the
compressor efficiency that you have showed.
Understand two points compressor efficiency is
achieved by using some 3D CFD codes as well as
I understood. Are those codes developed in
Snecma or where do you get those?

Eric PORTEJOIE :

The chart you have seen in fact is a GE chart
because you know that CFM56 engine is 50% GE
and 50% Snecma. And “the compressor” is under
GE responsibility. So this was a very interesting
chart because you could see the potential of
these codes and you the

can measure

improvements.

So to answer your question: I'd say that GE
has its codes and Snecma has its codes and it is
developed independently. Snecma is working
with Onira which is French Research Agency.
Onira is doing a lot of development on these
codes, Senecma is theorizing this codes to its
needs. But we have also codes that we are using
on the military engines.

Murat ERKILET :

I've the question for M-138 engine. You
mentioned that, it was built on a core designed
by Snecma.
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Technologies Research  Conter'a  sahiptir.

Diinya'daki  bircok akademik kuruluslar,
liniversiteler ve arastirma laboratuvarlariyla
beraber calistyorlar. Bizim degisik alanlarda
muihendislerimiz ve
ya  United

Technologies Research Center tarafindan finanse

calisan laborantlarimiz,

doktorlarimiz ~ var.  Bunlar
edilir ya da rakipler ve ortaklarla isbirliginde

bulunmak i¢in Military Program icinde
bulunurlar. lleri teknolojilerin arastirilmasinda
NASA'y1

biliyorsunuz. Mesela High Civil Supersonic

bircok  programi  destekleyen
Transport. Bunlarin bircogu analiz icin 6zel
malzemelere, stireclere, aletlerin imalatina ya da
gelisimine tahsis edilmistir. Bu uzun bir listedir
daha
konusabilirim. Ama evet, sadece bizim 0Ozel

ve bu ozel form disinda detayli
motor ihtiyaclarimuz icin degil temel olarak tiim
ishirligimiz icinde degisik komponentler arayan

dinya capinda arastirma tesislerimiz mevcuttur.

Ahmet UCER :
Bir baska soru da Sayin Portejoie’ve,

Bu gosterdiginiz kompresér verimini artiracak
kodlarla ilgili. Anladigim kadanyla kompresor
verimi bazi 3D CFD kodlart kullanilarak elde
ediliyor. Bu kodlar Scnema’da mu gelistiriliyor?

Ya da bunlarn nereden aliyorsunuz?
Eric PORTEJOIE :

Gorduginiz tablo ashinda bir GE tablosudur,
cinkil biliyorsunuz CFM56 %50 GE ve %30
Snecma’dir. Ve “kompresor” GE'nin sorumlulugu
altndadir. Bu ¢ok ilging bir tablodur c¢linkii bu
kodlarin potansiyelini gorebilir ve gelismeleri
Olgebilirsiniz.

Sorunuza gelince: GE'nin ve Snecma’nin
kendi kodlart oldugunu ve bunlarin bagimsiz
gelistigini soylemek isterim. Snecma French
Rescarch Agency olan Onira’yla calismaktadir.
Onira bu kodlar izerinde bircok ilerleme
saglamistir, Snecma bu kodlari iljtiyagiarma
Fakat
kullandigimiz kodlar da vardur.

uyarlamaktadir, askeri . motorlarda

Murat ERKILET :

M-138 motoruyla ilgili bir sorum var. Bunun
Snecma tarafindan dizayn edilen bir ¢ekirdekte
yapildigini soylediniz.
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What is the development stages of 138 engine
and how established?

How did you cooperate with your associate
Fiat-Avio and Daimler Benz Aerospace?

Is the team well settled or you are open for
cooperation?

Eric PORTEJOIE :

Well I'd say that the team is almost settled. We
can not say it's really settled because until the
time we are selected and development is
launched everything can be negotiated. But there
is already some split of the work between the
different partners. You see on the chart that there
is Fiat and Snecma and there is also IPT from
Spain that entered association merge recently.

So in fact the Snecma is providing the cost,
keeping responsibility of thes area and the
engine.

Fiat is focusing on the LP turbine and

MTU is focusing on the low pressure
COMpressor,
compressor
percentage share of the program.

And also is some what in HB

because of contracts of the

We had to provide some participation to the
HB compressor.
Veysel YAYAN :
Ben soyle ifade edebilecegim :
Birincisi sans eseri olarak bu calismalarin
icerisine girilmesi.
Ikincisi TEI'nin kendi imkanlariyla
calismalarin icerisine girmeye calismasi.
TEI disindaki  bir  Kurumun-
destek  ve  zorlamasiyla
icersine  girilmesi  seklinde
dzetlenebilecek bir soru yoneltilmis ve burada
konusma yapan kuruluslarin temsilcilerinin ve
ozellikle, diinyanin en buylk motor Ureticisi
kuruluslarin temsilcilerinin bu konuya iliskin
goriislerini merak ettigini belirtmisti ve onlarin
bu tiir bir Calisma Grubunun icersine Tiirk Motor
Sanayiini -dahil edebilmek icin teklifleri varsa
yontemleri ile ilgili agiklamalarim da merak
ettigini sdylemisti.

bu
Uciinciisii
Kurulusun
calismalarin

bu

Gercekten de bu aciklama hepimiz icin ilgi
uyandiracak bir aciklama olacak. Zaten sabahtan
beri yapugimiz gorismelerinde 6zeti mahiyetini
tastyacak. Meseleyi sadece TEI cergevesinde
degil (daha alt seviyede) subcontractor veya
arastirma gelistirme kurulusu seviyesinde de
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138 motorun gelisim kademeleri nelerdir ve
nasil kurulur?

Ortaklariniz Fiat Avio ve Daimler Benz
Aerospace’le nasil isbirligi yaptiniz?
Ekip iyi oturmus mu yoksa isbirligine acik

misiniz?

Eric PORTEJOIE :

Ekibin neredevse oturmus oldugunu
soyleyebilirim. Gergekten oturdugunu

soyleyemem clinkii su ana kadar secim yaptik ve
gelisme her konuda uzlasildiktan sonra bashyor.
Fakat degisik ortaklar arasinda isbélimi var.
Tabloda gordiagiiniiz gibi isbirliginde Fiat ve
Snecma var ve Ispanya’dan IPT'de yakin

zamanda girdi.

Aslinda Snecma masrafi karsiliyor, bu alanin

ve motorun sorumlulugunu aliyor,

Fiat LP tiirbininde ve MTUde dusiik basing
kompresorde yogunlasiyor. Program yuzde
dagilimmin sdzlesmesinde HB kompresoriyle de

ilgili birseyler var.

HB kompresoriinde biraz katulima ihtiyacimiz

var.
Veysel YAYAN :
I will express in this way:

A question was directed which can be
summarized as the entering into these studies

First, by chance
Second, by the own opportunities of TEI

Third, with the forcing and support of
another Organization outside TEI, and the
opinions of representatives of organizations who
spoke today and especially of representatives of
the biggest engine manifacturer.-companies the
world were requested and if they have any, their
suggestions and related explanations to include
the Turkish Engine Industry within a kind of
Working Group.

Really, this will be an interesting explanation
for all of us. It will be a summary of the
conversations we made since this morning. The
matter should be dealt with not only in the frame
of TEI (in a lower level) but also in subcontractor
or R&D institution. When making explanations, it



gormek gerekir. Aciklama yapilirken sadece
TEI'nin degil, subcontractorlerin,
kuruluslarinin, iniversitelerimizin de bu tiir
calismalara nasil istirak edebileceklerine iliskin
varsa gorislerinin belirtilmesi uygun olacakur.
Bu isin mantig geregidir.

darastirma

Ikincisi, buraya sadece TEI ve kullanicilart
gelmedi, diger kuruluslarda bir takim beklentiler
icerisinde geldiler. Dolayistyla bunun ifade
edilmesinde fayda miitala ediyorum.

Simdi bu cercevede, ben konusmacilarimiza
varsa bu konudaki gorislerini Sn. Agnelli’den
baslayarak kousma imakin vermek istiyorum.
Kendilerine bu arada, konusmalarini miteakip
soru-cevap seklinde bir sitire tanryarak, varsa
sorulara cevap verme imkanini tanimadigimu fark
ettim, boylelikle bunu belirli dl¢tide de onarmak
istiyorum.

Steve AGNELLI :

Thanks Mr. Chairman. The question was
asked that how can the Turkish Aviation Engine
Industry get involved in part take in the
development studies, research and the business
that were ran, developing propulsion systems or
developing technologies.

That can be applied to both our products and
the industry itself; supplier,
subcontractor or a research institute. You really
need to have a clear defined strategy.

whether

A goal mind is to where you want to be
in 5-10-15 years from now. Where do you
want to be? A manufaturing base industry,
technology, R&D Industry or accommodation of
both for many other aspects. As an engine
manufacturer, a large company in the technology
sectors, we look towards the world wide supplier
base or technology industries out there, like TEI,
TAI, Universities here in Turkey to present their
capabilities, their desires and goals of where they
wish to go. And can meet with the technology
councils, business councils that we have within
company
Pratt&Whitney. To see if there are some matches,
if there is a synergy there that there is a capability

our cooperation, within = our

that you have and can fit and assist our company
or sister companies is their defining new
concepts, defining new
applications for those.

technologies and

Everyone around the world has a different
view point and different goal and I'd just
recommend that you need to define what the
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is necessary that not only TEI but also
subcontractors, research institutions and our
universities state their opinions, if any, on how
they can joint these kind of studies. This is
necessary with respect to logic of the business.

Second, not only TEI and its users came here,
also  other organizations having
expectations. Indirectly, 1 find it beneficial to
express this.

came

Now, within this framework, I want to give a
chance to our speakers to state their opinions on
this issue if they have, starting from Mr. Agnelli,

In the meanwhile T realized that I havent
given a chance to them to answer the questions
following their presentations, I want to tolerate
this.

Steve AGNELLI :

Tesekkirler Saymn Baskan, Soru Turk Ucak
Motor Sanayii'nin gelistirme c¢alismalarinda,
arastirma ve yurttikleri iste, tahrik sistemleri
gelistirme ve teknoloji gelistirmede nasil rol
oynayabilecegiydi.

Bu hem kendi drtinlerimizde, hem de
sanayide uygulanabilir, ister temin eden, taseron
yada Acik

tanimlanmus bir stratejiye ihtiyacuz var.

arastirma  enstitisi olsun,

Simdiden 5-10-15 yil sonra nerede olmak
istediginizi bir amac¢ olarak koyun. Nerede
olmak istiyorsunuz? Imalat tabanh bir sanayii,
teknoloji, Ar-Ge Sanayii veya bircok ac¢idan
bunlarin bir kombinasyvonu. Bir motor imalatcist,
teknoloji sektortinde buytk bir sirket olarak
diinya capinda bir tretici bazinda ve disaridaki
teknoloji endustrilerine bakiyoruz. TEI, TAI ve
Turkiye'deki yetenekleri,
isteklerini ve gitmek istedikleri yere ulasabilmek

Universitelerin

icin amaclarini sunmalarnni istivoruz. Isbirligi
icinde bulundugumuz teknoloji konseyleri is
konseyleri ve sirketimiz Pratt&Whitney'le.  Yeni
konseptler, yeni teknolojiler ve bunlar icin yeni
uygulamalar tanimlamada kardes
kuruluslarimuza yardim edebilecek ve onlara
uyabilecek yetenekleri olup olmadigini, arada
uyumluluklar, ayrliklar olup olmadigini gormek

icin gortisehilirler,

Dinyada herkesin farkli gortsleri farkl
amaclart var ve bence size universitelerin
rollerinin, planlarinin ve olacagmni tammiamaniz
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role of the universities will be, what will they
plans be, solely research, the government
agencies need to be supportive of your desires
adventures, have a policy in place to go forward.,
As we do in our marketing strategies definer an
objective find out how to get there and then
deliver your product and which may be services
or your technical expertise. So that's where I'd
start from in order to get a gateway into the
engine manufacturers, the airframe
manufacturers and in our business is to present
yourself and have a clear understanding what
you want to achieve and present how you think.
You can best contribute to that industry to that
company.

Harvey MACLINE :

I'd like to say that I think Mr. Agnelli talked
about many things that I mentioned earlier;
understanding capabilities, getting together and
face to face meetings, what the others have done
and what are the vacuums or the holes that need
to be filled and who is best to do those and how
to work together. There is one thing that I'd like
to add. T think the country of Turkey has a
unique opportunity that the large engine
manufactures don’t have, not only you want to
become involved the production of aircraft
engines. But you are also a user and being that
you are user as well as trying to get into some
part of the industry. That gives you an
opportunity in some respects to control your
faith. And also to establish your
requirements and those requirements you can
develop those requirements that are unique to
your own needs.I do not think GE, although GE
thinks its own country. We have not achieve that
goal yet, but we are just producers of engines,

own

And we have to meet the demands of our
customers and this case here you are also the
customer at the same time. So you need to take
that opportunity and use it. For the best it is not
a weapon, it is a tool. But I think the most
‘important thing that it needs to get done
right now is you need to decide on your
strategy and than you need to settle in what
are your capabilities and than we need to
whether individually or the engine
manufacturers together, meet with you and
get involved in those capabilities and find
out what we can do, what you can do. And
see, Where you can contribute and make
contributions mnot to wus but to us
collectively, you know as an industry.
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oneririm, arastirma ve hiikiimet kurumlan sizin
arzularinizin, maceralarimizin destekeisi olmal,
gidilmek istenen yere dogru bir politikaya sahip
olmali. Pazarlama stratejilerimizde yaptigimmiz
gibi; oraya nasil ulasabilecegimizin bir hedefini
koyuyoruz ve sonra size Uriinleri sunuyoruz ve
bu trinler sizin teknik uzmanh@iniza bir hizmet
oluyor. Motor iireticilerine ve ugak treticilerine
bir giris kapist saglamak icin basladim. Bizim
isimiz sizin kendinizi tanitmanizi ve gelecekte ne
elde  etmek istediginizi

anlayip  simdiki

diistincelerinizi  ona  gére  uyarlamaniz
saglamaniz. Bu sanayiye en ¢ok, bu sirkete

yardimet olarak katkida bulunabilirsiniz.

Harvey MACLINE :

Saym Agnelli'nin daha 6nce belirttigim bircok
sey hakkinda konustugunu saniyorum: Anlama
yetenekleri, birliktelik ve yiizyiize gdriismeler,
digerlerinin neler yaptgi, doldurulmasi gercken
delikler ve bosluklar, bunlart en iyi kim yapabilir
ve beraber nasil calismali. Eklemek istedigim
birsey  var.  Tiirkiye'nin

buyik  motor

imalatcilarinin sahip olmadigi bir imkana sahip

oldugunu distiniiyorum, Siz sadece ucak
motorlarinin  Gretimine  katkida bulunmak
istemiyorsaniz, ayrica kullanici da  olmak

istiyorsaniz ve bunu yaparken sanayiinin de bir
pacast olmak niyetindesiniz. Bu sizin kaderinizi
kontrol etmeniz icin bir firsat veriyor, Ayrica
kendi

olusturmak. GE kendi tlkesini diisiindiigi halde,

ihtiyaclariniza has kendi sartlarimz

ben GE'yi diisinmiiyorum. Biz daha bu hedefe -

ulagsmadik ama sadece motor {ireticisiyiz.
Misterilerimizin isteklerini karsilamak
zorundayiz ve bu durumda siz de bir

miisterisiniz. Yani bu firsati elde edip kullanmaya
ihtiyacinz var.

En iyisi icin bu bir silah degil sadece bir arac.
Fakat su an yapilmasi gereken en dogru sey
stratejinizi belirlemek ve yeteneklerinizin
neler oldugunu saptamak, daha sonra biz ya
bireysel . yada tiim motor ireticileri bir
araya gelerek bu
vetenekleri gézden gecirecegiz, biz ne
yapabiliriz, siz ne yapabilirsiniz. Ve sadece
bize degil ama kollektif olarak vyani bir
sirket

sizinle goriisecegiz,

olarak hepimize nasil katkida
bulunabileceginizi gorecegiz.



Eric PORTEJOIE :

I'm not the specialist to answer this question.
I apologize for that. So I'll just make very general
statement because | do not know the possibilities
in this country. I'll give the floor to Henry
Cabannes who knows the country and knows
the possibilities of the country. So my general
statement aircraft engine industry is a very
difficult industry to enter. It is much more
defficult than the aircraft industry.

When you look around the world, you see
that many emerging countries try to build an
aircraft industry, but most few try to built an
engine industry. It takes a long time and it takes
a big investments. So my only advice will be; If
you determine to enter this business, you
have to focus, not decimate your money
and your energy in to many fields and focus
on center of excellence. That's why we do
state about building a strategy important. And
then Henry Cabannes, the gentleman over there
can answer completely.

Henry CABANNES :

I'd like to say that, as I understood the
question is :
player in the aircraft engine field.

How could Turkey be more the

Turkey is already a player in the aircraft
engine field. At least a player, so manufacturing,
you know very very well that:

TEI is a manufacturing parts for a lot of
engines including CFM engines,

But TEI also assembling complete engines for
the Air Force.

TEI is also starting some engineering work for
one of a partner of GE.

You are also a player in the aircraft engine
field. So the repair of wide variety of engines,
And also you are forced which are capable to
repair engines.

So here is a question is, where do you want
to go from there? How could you explain that
capabilities And the answer this question for you,
Turkey has to decide, what do we want to do
in 5 or 10 years? We are here to support you,
to help you but we can not answer the question
for you. Obviously you could increase your
participation in manufacturing. TEI factory has a
same level of machines and expertise as any of
the major manufacturers you see here. So your
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Eric PORTEJOIE :

Bu soruyu cevzlplayaca'k kadar uzman
degilim, bunun icin 6zir diliyorum. Cok genel
bir aciklama yapacagim. Ciinkii bu tilkenin
imkanlarmi  bilmiyorum. Bu konuda ~cevap
hakkini tlkeyi ve tlkenin firsatlarini bilen Henry
Cabannes’a  verecegim. Benim demek
istedigim, ucak motor sanayi girilmesi cok
zor bir sanayi. Ucak Sanayiinden ¢ok daha
zor. Diinyava bir bakarsiniz bircok (ilkenin ucak
sanayii yaratmaya calistigmi gorirstiniz fakat
cok az tlke motor sanayii yaratmak ister. Bu
uzun bir zaman ve biyiik yaturimlar gerektirir.
Benim tek tavsiyem su olacak: Bu ise girmeye
karar verirseniz, paranizi ve enerjinizi
birden fazla alana harcamayin ve tstiinliik
merkezinde (center of
yogunlasin,
belirtmemin sebebi de bu ve IHenry Cabannes

excellency)

strateji  belirlemenin  dnemini

sorular eksiksiz cevaplayabilir.
Henry CABANNES :

Soruyu soyle anladigimi belirtmek istiyorum:
Ttiirkiye ugak motoru sahasinda nasil daha biiytik
bir rol oynayabilir?

Tirkiye'nin zaten ucak motor sahasinda bir
roli var. En azindan imalat¢r rolii var, bunu
hepimiz cok iyi biliyoruz,

TEL CFM motorlari da dahil bircok motor icin
parga Uretiyor.

Ayrica Hava Kuvvetleri icin komple motorlar
da monte ediyor.

Bunlara ilaveten GE'nin bir ortagi olarak
miihendislik isleri de baslatyor.

Siz  de ucak motoru sahasinda  bir
oyuncusunuz. Cok cesitli motorlarin tamiri, siz
motor tamiratt konusunda da giiclistintiz. Bu
noktada bir soru var: buradan nereye gitmek
istiyorsunuz? Bu yetenekleri
aciklayabilirsiniz? Bu soruya sizin adiniza cevap
vereyim; Turtkiye 5 yada 10 yil icinde ne
yapmak istedigine karar vermel.

nasil

Biz size destek olmak i¢in, yardim etmek icin
burdayiz, ama bu soruyu sizin yerinize biz
katkinizi
arturabileceginiz ¢ok acgiktir. TEI fabrikasi, burda

cevaplayamayiz. Imalattaki

gordiiglinliiz ana imalatgilarla ayni makina ve
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manufacturing capability, is at the same level as
Snecma as GE capability. So you have developed
an expertise in this field, If you want to go further
to new subjects, you have also to develop an
expertise. What does that mean, that means you
are going to need to observe, help of your
universities, you are going to need have money.
So basically you have to define a strategy and we
will be here to support you. But we can not make
a choice for you. And like my colloquia Eric was
saying you are not going to be about to develop
the field of expertise in all the fields. So you have
to select one of the fields where you want to
increase your capabilities. We will be here to

support you and help you do that.
Ozkan AGIS :

ELSIAD ve
kurucu tiyesiyim. Esasinda ENKA Ingaat olarak

Co-Generation  derneklerinin
biz bugiin konusageldigimiz gaz tirbinlerini
karada elektrik tGretiminde kullaniyoruz. Bu
nedenle de gaz tiirbinlerine asina oldugumuz
icin gaz tirbinlerinin Turkiye'deki imalatu ve
neler
konusunda birka¢ ctiimle soylemek istiyorum.

teknolojik  gelismesinde yapilacag

Ticarette soyle bir kural vardir : Bir yiiksek
teknolojinin Tiirkiye'ye gelmesi, bizimle beraber
calismast Turkiye'de gelismesi icin musterinin
buna istekli olmasi lazim.

Biraz énce Mr. Cabannes son derece glizel
sey Tiirkiye
Devletinin ileride ucak
endiistrisi icin ne yapacagim cok iyi tayin
etmesi lazzim. Yani burada stratejinin ne
olacaginin uzun vadeli olarak belirlenmesi
lazum.

isabetli  bir soylediler

Cumhuriyeti

Simdi potansiyel iki biiyiik misteri var.
Bunlardan biri Tiark Hava Yollar: (santyorum
Ulastirma Bakanhigrna bagly, ikinei potansiyel
miisteri de bizim Silahli Kuvvetlerimiz. Silahli
Kuvvetlerinin ihtiyacini da (samyorum) biyik
Savunma Sanayii Miistesarhig:
vonlendiriyor. Dolayisiyla bu iki miusterinin,
omiimiizdeki 10-15-20 yi1l icerisinde ihtiyaci

olctide

olan wucaklari, ucak motorlarin1 veya
Savunma Sanayiimizin ihtiyvact olan
cihazlari, ne sekilde temin etmeyi

planladiginin her seyden dnce agik ve secik
bir sekilde belirtilmesi ve uluslararas: ifade
edilmesi lazim.
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bilgi diizeyine sahiptir. Yani imalat yeteneginiz,
GE ve Snecma’yla ayni diizeydedir. Bu alanda bir
ekspertiz gelistirmis durumdasiniz. Eger yeni
konulara, ileriye gitmek istiyorsaniz, ekspertiz
gelistirmeniz gerekir. Bu ne demek, bu gozlem
yapmaniz, universitelerinize yardim etmeniz ve
paranizin olmasi gerekir demektir. Temel olarak
bir strateji belirlemeniz gerekiyor ve biz sizi
desteklemek icin burdayiz. Fakat sizin yerinize
secimi biz yapamayiz. Ve is arkadasim Eric sizin

biittin - alanlarda ehliyetinizi gelistirebilecek
durumda  olmadig iz soyledi. O zaman

yeteneklerinizi arttirmak istediginiz bir alan
secmelisiniz. Biz, size bunu yaparken destek

olmak ve yardim etmek icin burdayiz.
Ozkan AGIS :

I am the founder member of ELSIAD and Co-
Generation Associations. Actually, as Enka
Construction we are using the gas turbines which
we have been talking about today, on land based
energy production. Therefore, since we are
familiar to gas turbines, [ want to say a few words
about what should be done on manifacturing
and technological development of gas turbines

in Turkey.

There is a rule on trade: Customer should be
willing for a technology to come to Turkey,

works together with us and develop in Turkey.

Mr. Cabannes just said a very Judicious thing:
Republic of Turkey should precisely
determine what it will do for the Aircraft
Industry in the future. That means, a long-

term strategy should be defined.

There are two big pontential customers. One
is Turkish Airlines (I think

dependent on Ministry of Transportation) the

of them it is
second potential customer is our Armed Forces
(1 think). Undersecretary of Defense Industry
is directing the need of Armed Forces to a
great extent. Indirectly, first of all, it should
be expressed clearly that in what way did
these two customers plan to supply the
aircrafts, aircraft engines or the devices
needed by our Defense Industry in coming

10-15-20 years on an international base.




Cok yiiksek teknolojiyi elinde tutan ve bunu
glin  bazinda gelistiren biytik f{irmalarin
calismalarini sabahtan beri dinledik. Bunlar
biiyiik olctde, kendi tilkelerinde bunu yapug:
kadar, sanmiyorum ki Tiirkiye'de potansiyelin
musait oldugunun anlasilmasi, Tarkiye'deki
politikalarin

acikhiginin anlastlmasiyla,

Tirkive’de de ayni gelismeleri yapabilirler.

Bunun icin iki ayn platformun hazirlanmasi
gerekiyor: Bunlardan bir tanesi demin arz ettigim
gibi, bliylik musterilerin -Tiirk Hava Yollarmin ve
Silahh Kuvvetlerimizin- bu konuda
programlarinm acik olmasi ve ortaya, bundan
sonra ben ihtiyacimi disaridaki firmalardan degil,
Tirkiye'de yatinm yapacak ve TEl ile ortak
olacak, beraher cahisacak, teknolojiyi Tlrkiye'ye
transfer edecek firmalan tercih edecegim. Kim
buna istekliyse, ben onunla 10-20 yillik anlasma
yapacagim diyebilmesi halinde, bu konuyu
kolaylastirmis olacak,

Bir tanesi bu, yani devletin politikasini tesbit
ctmesi.

Tkincisi; Tiirkiye'de su anda vapilageldigi gibi,
Tirkiye'de eger bir pazar varsa (Turkiye'yle
iliskili ozellikle Orta Asya Cumhuriyetleri pazari
varsa) Tirkiye'deki ucuz isciligin mukayesede
Usttinligi varsa, demek ki Turkiye'vi kendi
fabrikasint kurmak, kendi teknolojisini burada
gelistirmek icin, uygun bir tilke olarak secebilir.
Rusya bunu 7-8 yildir yapiyor. Siemens ve ABD
daha dnceden ucak yapmakta olan birtakim Rus
fabrikalarini aldi, onlarla joint venture stock
company’ler kurdu ve Rusyanun icinde kendi
teknolojilerini tretmeye basladilar. Ve aym
mikemmellikle Ruslarla beraber yapiyorlar, Bu
suretle hem Rus pazarnindan pay almaya
calistyorlar, hem de Rusyanin iscilik Gicretinin
disik olmasindan da yararlaniyorlar, yani
maliyetlerini ucuzlattyorlar. Bu tabi tamamen

ozellestirme programinda devletin saglayacag

Simdi bizim Turkiye'de cok takdir ettigimiz
Eskisehir'deki Ucak Motor fabrikasinin (TEID)
calismalart elbetteki fevkalade iyi bir sekilde
gidiyor. Ancak anladigim kadarnyla (fabrikay
hentiz ziyaret etmemis olmakla beraber) yapilan
gortismelerden anladigim kadanyla, bu ugak
fabrikasina ihtiyac: olan teknolojiyi
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We have been listening to the studies of big
companies which has very high technology in
their hands and develop them current base.
These firms can realize these developments in
Turkey as much as they do it in their own
countries by understanding that the potential in
Turkey is available, the policies in Turkey are

clear.

Two separate platforms should be prepared
for this: One of them is the clearance of the
programmes of big customers-Turkish Airlines
and Armed Forces- on this issue, as [ have just
mentioned, and their sayings that they will not
meet their requirements through foreign firms,
but will preffer the firms which will invest in
Turkey and become partner with TEI, work
together with it, will transfer the technology to
Turkey, and they will make an agreement with

the willing firm for 10-20 years.

One of them is this, that means the

determination of the Goverment policy.

Secondly, like it's the existing situation in
Turkey, if there is a market in Turkey (related to
’l‘urkey, especially middle Asia  Republics
market), cheap labor is superior when
compared, Turkey may be selected as an
appropriate country for another country to
develop its own factory there and develop its
own technology. Russia is doing this since 7-8
years. Siemens and USA had bought some
Russian factories that manifactured aircrafts
previously, build joint venture stock companies
with them and they started to develop their own
technologies within the Russia. And they are
doing it together with Russians at same
excellency. In this way, they are both trying to
get revenue share on Russian market and are
benefiting from the law cost of labor in Russia
that means they are decreasing their
expenditures. That is a pushing force about the
simulations of the state on privatisation program
completely.

Now, the studies of Aircraft Engine Factory in
Eskisehir (TED that we are appreciating, are
continuing very well. But, as far as I understood
(besides that I haven't visited the factory yet)
from the conversations concluded, a mechanism
couldn’t be settled that could bring the required
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zamaninda getirecek ve gin bazinda bunu
gelistirecek bir mekanizma oturtulmamuas.
Yani diinyadaki tim gelismeleri, o firmanin
kendi arasturma gelistirme grubunun, kendi
ilkesinde vyaptigr gelismeleri giin  bazinda
aktaracak bir mekanizma ortada yok. Bu
mekanizmanin mutlaka diinyanin en gecerli
kuralt olan arz ve talep kuralina, gene diinyanin
en gecerli kurali olan kirhilik kuralina oturtulmass
halinde diinya piyasasinda rekabet giictine sahip
olabiliriz.

Para kazanmayacagimi bilmeden hi¢ kimse
Tirkiye've gelmez. Bu nedenle konusmami
soyle bir ciimleyle bitirmek istiyorum: Bu
Calisma Grubunun, birazcikta Devlet
politikalarinin olusturulmasi seklinde de
yonlendirilmesi ve bu sebeple gelecek
yillarin 5 yillik planlarina da katilimda

bulunmasinin  gerekli olduguna inanryor,
hipinizi saygiyla selamliyorum.

Orhan ERISEN :

Benim soyleyeceklerim daha cok Dbir

aciklama olacak.
Saymn Agis giizel bir konuya degindi. Su anda
TEldeki teknolojimiz nedir? Hangi stliregte
yenilenmektedir? Bu konuda bu saygin topluluga
biraz bilgi vermek istiyorum.
TE'nin  kurulusundaki

misyonu parcga

imalati ve assembly Inspection Test
dedigimiz, motorun son montaji ve testi idi. Bu
iki konuda da TEI hakikaten gerek kurulusunda
ve gerek kurulusundan bugine bugtine kadar
siren 12 yillik sire icerisinde hem gerekli
teknolojiyi en bastan almistur, hem de stirekli
kendini yenilemistir. Hatta bir adim ileri de
gitmek istiyorum, benim bildigim kadaryla,
yanilmiyorsam gerek imalat gerekse imalat
sonrasi proseslerin ayni ¢at1 altinda oldugu
fabrikalarimizdan biridir. Yani
O

bakimdan, TEI'de bir problemimiz yok. Hatta

ender

diinyadaki ender fabrikalardan biridir.
diyebilirim ki TEI'nin basarisinda -hakikaten cok

basarili  olduguna inanryorum- teknolojinin
strekli yenilenmesi ve devam etmesi buylik bir
etkendir. TEI'nin cok basarili parca imalatcisi
oldugunu, montaji zaten en bastan kolaylikla
hallettizini biliyoruz. $6z konusu olan bundan

sonraki asamada ne olaca@1.
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technology to this aircraft factory and could
develop this on daily base. A mechanism does
not exist that can transfer all devemopments in
the world developments that have been made by
the own R&D group of that company. We may
have competition power in world market in case
this mechanism is settled on the supply-demand
rule which is the most valid rule of the world and
profitability rule that is again the most valid rule
of the world.

Nobody comes to Turkey without knowing
that it will make no profit there. Because of this,
I want to conclude my speech with such a
sentence: 1 believe, it is necessary that this
Working Group should be directed in the form of
Government policy-making and it is contributed
to 5 years development plans of coming years, 1
am greeting you with my respects.

Orhan ERISEN :

What [ am going to say will be more like an

explanation.

Mr. Agis touched on an important subject,
what is the TEI's technological situation today?
How often does it renewed? | like to give some

information to this elite group on this subject.

TED's establishment mission was “parts
manufacturing, the last assembly and the
test of the engine” what we call “Assembly and
inspection” TEI in both areas, in manufacturing
and engirie assembly, since its establishment till
today for 12 years, transferred the technology
and also renewed itself constantly. As a matter of
fact T want to go step further, as far as I know, if
I am not mistaken TEI is one of the few
companies in the world where the parts
manufacturing and assembly processes run
under the same roof. In other words TEI is one
of the very rare companies in the world.
Therefore, we don’t have any problem in this
respect. As a matter of fact I can even say
constantly renewal of technology is a major
factor at TEDs success, and I truly believe TEI is
very successful. We all know that TEI is a very
successful parts manufacturer, engine assembly
was handled easily at the very beginning. The
question is what will happen from now on.



Simdi sayin konusmacilar, hepimiz agiz
birligiyle ilk 6nce ucak motorlart konusunda ne
yapacagimiza karar verelim. Ondan sonra bu
seckin firmalarin ki hepside memnuniyetle bizle
ortak calisacaklanni ifade ettiler. Ben ictenlikle
inantyorum buna, hem hakikat hem de kendi
kisisel tecriibem bu yonde.

Bizim, TEI biinyesinde verecegimiz kararlar

gerek  bitlin  firma temsilcilerinden  gerek
Pratt&Whitney gerek Snecma gerek GE gerekse
Rolls-Royce’dan  duydugumuz, ucak motoru
yapacagi

miisterilerin belirleyecegi bir konu.

sirketlerinin ileride ne

Eger biz TEI'de parca imalatcist olarak devam
belli,
ihtiyaclari, onlann istekleri yoniinde gelismemize

edeceksek  miusterilerimiz onlarin

devam edecegiz ve basarlarimizin  devam

edecegi de muhakkak.

Ama bunun disindaki konulara, Arastirma

Gelistirme konularina girmek, miihendislik
calismalarina girmek istiyorsak, o zaman belki de
su andaki miusteri bazimizin disina bakmamiz
lazim. Ornegin Hava Kuvvetlerimiz, Tiirk
Hava Yollar:

ilerideki

ve Kara Kuvvetleri'nin
ihtiyaclarini  gbéz  Oniinde
bulundurmamyz, onlarla yakin iliskiye
girmemiz ve en énemlisi bunun icin kaynak
ayrilmasi lazim.

Biz TEI olarak blnyemizdeki kendi finans
portremiz icinde gayet saglikli bir bolimii bu gibi
calismalara ayirmaya hazinz ve ayirdik da. Su
anda basanyla yuriyen bir projemiz var. Ama
kullanicilarin ilerideki menfaatleri icin,
hem bugiinden ihtiyaclarmi tanimlamalari
hem de bugiinden gelecekteki ihtiyaclar:
icin kaynak ayiwrmalari lazam. Ve bu kaynakla
biz onlara arasturma, mihendislik, gelistirme
konularinda cok basarilt hizmetler
verebilecegimize inaniyorum. Ve TEnin yakin

geleceginin de bu yonde oldugu inancindayim.
Tesekkir ederim.
Ahmet UCER :

Simdi ashnda politikalar tizerinde cok fazla
duruldu. Yabanci arkadaslarimiz ucak motoru
konusuna tabi daha cok egiliyorlar. Ve boyle
politikalarin olmasi

yapilmis gerektigini

soylediler,

109

Dear Speakers, we should now altogether
decide on what we are going to do about aircraft
engines primarily. All these elite companies
stated that they will be happy to work with us,
based on my own personal experiences and the
truth, 1 sincerely believe in them.

The decision that we are going to make about
what the aircraft engine manufacturers will
do in the future, is a decision that will be
determined by the customers, that is what we
heard from the Prat&Whitney, Snecma, GE and
Rolls-Royce representatives.

If we are to go on as “parts manufacturers”
at TEI since we already know our customers,
we will continue to develop in accordance with
their needs and desires, and certainly our
success will continue.

However if we are to get into other areas such
as, R&D, and engineering then we need to go
out of our current customer base, for
example we need to consider the future needs of
the Turkish Air Force, Turkish Airlines and
Turkish Land Forces, we have to be in close
contact with them, moreover resources should

be; allocated for this.

We as TEI, are ready to allocate a substantial
amount from our own funds for such subjects
and we already did some allocation. Right now
we have one project that is going successfully.
The users also need to determine their future
needs today and also to allocate some funding,
for their own benefit. T believe TEI will render
very successful services to them on research,
development and engineering, by using this
resource, and I also believe that TEI's near future
will be in this direction.

Thank vou.

Ahmet UCER :

Actually, policies have been focused on too
much. Our foreign colleagues touched upon
aircraft engine issue more, naturally. And they
said that such policies should have been
determined already.
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hareket ederek,

biliyorsunuz 1993 yilinda Bilim ve Teknoloji

Simdi bu noktadan

Yitksek  Kurulu  toplanmistt.  Bu  kurul
biliyorsunuz Basbakanimizin  baskanhginda

toplanan bir kuruldur. Bunun aldigs kararlardan
bir tanesi de oncelikli konular tizerindeydi. Bu
oncelikli konulardan bir tanesi Havacilik ve Uzay
konusunda idi. Havacilik ve Uzay konusunda
Teknoloji  Yiksek Kurulu
Sekreteryast olarak 2 sene stiren bir calisma
yaptik. Bunun sonucunda bir Uzay ve Havacilik

biz, Bilim ve

Konseyi'nin kurulmasinin gerekliligi ortaya
cikti. Bittin taraflarin birlikte hareket ederek ve
bircok toplanti sonucunda bir karara varilmasiyla
bu noktaya gelindi. Bu konseyin amaci,
Tirkiye'deki Uzay ve Havacilikla ilgili olan biitiin
faktorleri, bir masa etrafinda toplayip onlarin
fikirlerini almak ve sonrada kucuik bir sekreterya
vasitasiyla diinyadaki gelismeleri, Turkiye'deki
gelismeleri, Tiirkiye'nin cevresindeki tlkelerdeki
gelismeleri takip etmesi ve pazar imkanlarint da

hesaba katarak bir master plan ¢ikartmak idi.

Uzay ve Havacilik derken (ben tabii ki daha
genel icinde ucak
motoruyla ilgili bir takim seyler muhakkak

bahsediyorum) bunun
olacakur. Bunu neden yaptuk? Clinkld sunu
Uzay ve
Havacilikla ilgili (Tirk insaninin  vergisiyle
kurulan) TEIL, TAI gibi 3-4 tane ana kurulus var.
Bu kuruluslarin uzun vadede Tirkiye'nin
refahina dogru gidecek bir takim ¢alismalar
vapmast yani kazandi@i parayt insanlara
dondiirmesi konuya
Turkiye'nin politikalart acisindan bakiyoruz. Eger

gordiik ki Turkiye'de  kurulan

lazim. Biz tabii ki
bu kuruluslardan biri de TEI ise, o zaman bu
kurulusta bu politikalarin i¢inde bir yerdedir.
Simdi, “peki bu konsey ne vapacak?’ diye
sorarsaniz: Bu konseyin yapacagi bir master plan
hazirlamaktir. Ve sonrada Hitkiimete ve Devlete
bir  yerde yapmaktir.  Yani
sistematik olarak bilimsel bazin hazirlayarak

“danismanlik”

yapacak ki bu cok énemlidir. Ciinkt bu isler
masanin etrafinda oturarak fikir Gretmekten
gecmiyor. Bunun baska arastirma taraflart da var,
tretecedi bir master plandan veya bircok master
plandan arastirmalari
Hikiimet makamina sunacak. Ondan sonrasi

yapacak, Devlet ve

bizden yani bu konseyin icinden ¢ikiyor. Ama bu
hazirlanan  raporlar  bir
soyledigim gibi, bilimsel bazi oldugu icin,
savunmak cok daha

yerde deminde

olacak diye

kolay
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Now, moving from this point, you know High
Board of Science and Technology met in 1993.
You know that this board is a board meeting on
the presidency of our Prime Minister. One of its
decisions was on Preminent Issues. One of these
preminent issues was Aviation and Space. As the
Secretariat of High Board of Science and
Technology, conducted a 2 years study on
Aeronautics and Space issue. As a result of this,
the necessity for the establishment of a Space
and Aeronautics Council appeared. This point
has been arrived through the Joint action of all
parties and at the end of many meetings. The aim
of this council was to take the opinions of all
actors interested in Space and Aeronautics in
Turkey, bringing them together around a table
and to follow the developments in the world, in
Turkey and in neighbour countries of Turkey
though a small secretariat and than to make a
master market

plan also considering the

oppartunities.

When saying Space and Aeronautics (sure, 1
am talking more general) a few things about
aircraft engine will be included in this. Why did
we do this? Because we have seen that there are
3-4 main institutions dealing with Space and
Aeronautics like TEI, TAI (established with the
taxes of Turkish people) These instituions should
conduct some studies which are through the
wealth of Turkey in the long term that means,
they should return the money they do to the
people. Of course, we are looking at the subject
from the viewpoint of Turkey’s policies. If one of
these institutions is TEI, then it is somewhere
within these policies. Now, if you ask “what will
the council do”. What this council is going to do
is to prepare a master plan. And than
counselling, to Goverment and State to an extent.
It will do this preparing the scientific base
systematically, that is very important. Because,
these businesses doesn’t work by sitting around
table and making up opinons. This have some
other research sides, it will make research from a
master plan or many master plans it will make,
submit them to the Government and State
authorities. Followings come out from us, I mean
from this council. But, T think it will be easy to
defence these reports since they have a scientific

base, as I mentioned aearlier. We are going on



Bu
Uzay ve

distinmekteyim. devam

ediyoruz.

yolda aslinda
Havacilik  Konseyinin
kurulmast icin su anki Hitkiimetimize de yazimizi
yazdik, ve bu yolda devam ediyoruz. Eger bu
konsey kurulursa, bilimsel icerikli calismanimn
yapilmasi ve bunun sonucunda da yine Snecma,
Pratt&Whitney, Rolls-Royce ve GE ile oturuldugu
zaman, belki daha iyi bir tartisma ortamina
girilebilir diye diistiniiyorum.,

Giirkan DARENDE :

Bu Ucak Motor
Gelecegini konustugumuz 3. Panel oluyor. Hazir
burada diinyanin en biiyiik motor {ireticilerini

Tirkiye'de Sanayii  ve

bulmusken bir soru sormak isterim. Soru séyle
bir aciklamadan sonra gelecek,

Bildiginiz gibi bugtin diinyadaki biitin ticari
ucak motorlarinin kdkeni askeridir. Askeri
motorlarin bilhassa “core” kisimlarini alip, éniine
fan, arkasina degisik bir LPT koyup ticarete
sunmakta ve buradan para kazanmaktadirlar. Iste
F-110, CFM-56, TF-34, CF-6
gelismektedir.

ailesi  gelmis

Bu islerin baslangici Amerika’da, A.B.D.
Hiikiimeti ve US Airforce, Fransa'da Fransiz
Hitktimeti ve Fransiz Hava Kuvvetleri, bildigim
kadaryla Ingiltere’de de benzeri. Bunlar en
biiytik sporsorlaridir bu isin stirtikleyicisidirler.

ARGE, biliyorsunuz bu isin en biiyiik para
gerektiren kismudir, Bunlarn tamanmi Hiikiimet
ve Hava Kuvvetleri tarafindan 6denmektedir. Ve
bildigim kadaryla, 6rnegin GE ile iliskilerimiz
oldugu icin biliyorum: Bir tane sahip oldugu
bina vardir, o da training school’dur. Geri
kalan binalarin ve tezgahlarmn hepsi US
Airforce’a aittir. Ayriyeten de bu askeri
motorlar dizayn edildikten, modifiye edildikten
sonra ticari motor yapimakta ve satlmaktadir,
Biz yedek motoru ve bilahare sonradan yedek
parca alirken odedigimiz paranin (ylizdesini
bilmiyorum ama) bir kismi US Airforce’a geri
donmektedir.

Sorum bu aciklamalarin siginda soyle olacak:
Eger bu adi gecen destekler olmasa idi, Fransa
icin bir Olympus Projesi, bir MAD'T Projesi, bir de
zannediyorum M55 var. Amerika, motor veya
ugak ihalelerini verirken bir A firmasina veriyor,
seneye bir B firmasina veriyor, bu firmalar
yasatmak misafirlerimiz
Hiktmetlerinin ve Silahli Kuvvetlerinin destegi

icin, acaba

olmasaydi, bugtinkii ucak sanayilerinin olas:
resmini bir cizebilirler mi?
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this way actually. For the establishment of the
Space and Aeronautics Council, we have written
to our existing Government and we are going on
in this way. If this Counc il is established, I think
a better discussion environment is got in when a

conversation is held with Snecma,

Pratt&Whitney, Rolls-Royce and GE at the end of
scientific study,
Giirkan DARENDE :

This is the 3rd Pannel on which we have
discussed Aircraft Engine Industry and It's
Future. T want to ask a c1ﬁestion at this moment
when the biggest engine producers of the world
are present. The question will come after such an
explanation.

As you know, the origin of all commercial
aircraft engines in the world is military. They take
especially the “core” parts of military engines,
put a fan before and a different LPT behind it and
supply these to commercial and make money
from that. Here it is, F-110, CEM-306, TF-34, CF-6
family came and they are developing.

These businesses started in United States of
America, USA Government and US Airforce, in
France French Government and French Air
Forces and as far as I know it is similar in
England. These are the biggest sponsors and are
the pushing forces of this business.

R&D, you know, is the part that brings the
most money. All of this is paid by the
Government and Air Forces. And as far as |
know, for example | know since we have
relations with GE. It owns one building, that’s the
training school. All of the remaining buildings
and work benches belong to US Air Force.
Additionally, after these military engines are
designed, modificated, these engines are
converted into Commercial engines and sold. A
part (I don’t know the percentage) of the money
we paid while we are purchasing spare engine
and later the spare parts returns to US AirForces,

My question will be in this way in the light of
these explanations: An Olympus Project for
France, a MADT project and I think M55 are
there. While America is proposing engine or
aircraft tenders it gives to firmy “A” first and the
next year to firmy “B”, to let these firms live, 1
wonder if our customers can draw a possible
picture of today’s aircraft industries in the case of
lack of the government and Air Forces support?
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Harvey MACLIN :

Over the recent years, things have changed in
our industry. There has been much more
selective utilization of government money that
we can transfer directly to commercial
applications. The GE has grown its entire
commercial engine business from all the way up
through our CFMI utilizing military technology. It
was in the GE 90 program that we made our first
major investment in a new commercial engine on
our own. Using our own recourses in those of
our partners collectively, So there has been a
change in the way our industry has
financed engine development. Now I'd like to
speak on the fact whether we'd have done this
work. And the answer is most likely we’d not
done this work if the military have not paid for it.
We expect the military to make the investment in
these engine developments because there is
military demands, very high technology. And a
high technology cost a lot of money. Normally
the military can not predict what their usage is
going to be. And therefore it is very hard for us to
create a business plan. We can predict the return
on our investments and therefore we expect the
military to make the initial investments and
then we get paid to produce the engine and
we get paid a reasonable percentage or fee
for manufacturing the engines as well. There
have been occasions when the GE co-operation
has invested in military programs. One example
for instance is in the Advanced Tactical Fighter
(ATF) Program that went on back in the late 80s.
We invested apporximately 50% of the resourses
that were expended to develop that engine in a
loosing competition. We lost. However we
thought it was within our business plan to do that
and we invested in that. I think this program
Advanced Tactical Fighter Program thought us a
lesson though. That we probably in the near
future, we will not do again. We will expect the
government to fully invest, but at least 80-90%
investment in development of military engine.
And a best example of that is the Joint Strike
Fighter (JSF) program in which the goverment is
investing 80-90% of their recourses in the
developing of that engine. GE will not put in
an investment 50% without having a
business plan. So it is from the government that
say that we are going to use that tachnology, use
those products. And the government won't
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Harvey MACLIN :

Yakin yillarda, sanayimizde degisiklikler
oldu. Dogrudan ticari uygulamalara transfer
edebildigimiz hitkiimet parasi daha cok secilen
alanlarda kullanildi. GE tlim ticari motor isini
askeri teknolojiden yararlanan CEMI sayesinde
buytitti. Size ait olan yeni bir ticari motora
yaptugmmiz ilk ana yaturnm GE 90 programinda
bulunmaktaydi. Béylece, sanayimizin motor
gelisimini finanse etmesinde biiyiik bir
degisiklik oldu. Simdi, bu isi yapabilir miydik,
yapamaz miydik, ondan bahsetmek istiyorum ve
cevabim sudur ki, askeriye ddemeseydi biz bu isi
yapamazdik. Askeriyenin motor gelisiminde
yatrnim yapmasimnt bekliyoruz. Clnki ortada
askeri talepler, cok yiiksck teknoloji var. Ve
yiiksek bir teknoloji c¢ok para gerektirir.
Normalde askeriye kullanimlarinin ne olacagini
tahmin edemez. Ve bu ylizden bizim icin bir is
plant yapmak cok zordur. Yatirimlarimizin
nasil donecegini tahmin edebilirsiniz ve
askeriyenin ilk Oonce yatirim yapmasini ve
daha sonra motoru liretmek icin bize para
odenmesini ve motorlarin imalati icinde bir
viizde veya iicret almayi bekliyoruz. GE
sirketinin askeri programlara yatinm yaptig isler
oldu. Mesela bir drnek, 80'lerin sonlarinda ortaya
ctkan  Advanced Tastical Fighter Program
(ATFYdir. Bu

gelistirmek icin genisletilen kaynaklarin %50’sini

motoru azalan bir rekabette

yatinm yaptik. Kaybettik. Fakat bunun is

planimiz  icinde oldugunu disiindiik  ve
gerceklestirdik. Sanirim bu ATF Programi bize bir
ders verdi, bunu biyik bir ihtimalle yakin
gelecekte bir daha yapmayacagiz. Hikiimetin
askeri motorlarin gelisiminde tamamen olmasa
da en azindan %80-90 yatirtm yapmasini
bekliyoruz. Buna en iyi bir 6rnek, hiikiimetin
motorun gelisiminde kaynaklarin %80-90"1yla
Strike  Fighter (JSF)
programidir. GE bir is plani olmadan %50’lik

bir yatirim yapmaz. Hiikiimet bizim bu

yaurim yaptigr Joint

teknolojiyi  kullanacagimizi,  bu  iirtinleri



produce that because I am sure just like in
this country governments change.
Democrats change to Republicans We got
president Clinton, Reagan, Bush. Each one
of them have their own order of priority.
We have a strategy. It says: if you are going to do
something militarily we have a strategy. It says: if
you are going to do something militarily we
expect the government to invest in that. To
support that infrastructure they get a return on
that investment directly & indirectly. They get a
return on it by getting the products that they
need. To support military, that’s a direct return.
Indirectly they get a return because we have
used that technology in commercial products.
We sale that commercial product and they make
money on taxes because we make a reasonable
profit on those sales. So in the long run they get
back their money but in the near term, we
expect the government has to invest in
these products. Otherwise won’t have
happen.

J. Ashley OWEN :

As Harvey very well said, my expedites in the
civil aviation as opposed to the military. 1 could
add that: The customer is the driving force
behind the new technology, new products. And
the US Air force, the British Air force so the
Turkish — Air they defined
requirements, they have specific missions the fly
the envelopes. Their timing and they even need
to support and defend their country, their
boundaries, their allies as well as US Air force.
And we defined what it is going to take to

force, their

provide that service to the taxe payers to the
government of the country. They are willing to
invest that kind of money for the R&D. As Mr.
Macline has stated that what we have is the
infrastructure, we have the manufacturing
facilities, we have the knowledge to
integrate the systems with air framers.
Bring it altogether in the engine industry
and manage the process for them. They are
not engine experts in the Air Force Army
and the Navy. They do know how they
need, they know how to defend and they
can define the concept. So that is the business
opportunity that we see and the up front
investment is the governments and we put in the
resources, people, our current facilities which
competing with ongoing civilian and other
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kullanacagimuz soyliyor. Ve hikiimet tiretim
yapmayacak cinkii bu iilkede oldugu gibi

hikimetler Demokrat

degisiyor
Cumbhuriyetciye doniiyor. Clinton, Reagan,
Bush gibi Baskanlarimiz var ve her biri
kendi oncelik siralarina sahiptir. Bizim bir
stratejimiz var: Eger askeri birsey yapacaksiniz.
Hukimetin buna yatirm yapmasini bekleriz. Bu
altyapryt desteklemek icin, bu yatinmdan dolayli
va da dogrudan geri aliyorlar. Thtivaci olan tirtin
halinde geri aliyorlar. Orduyu desteklemek igin
bu dogrudan dontsttir. Dolayli olarak da geri
aliyorlar ¢linkii biz bu teknolojiyi ticari tirtinlerde
kullandik. Bu ticari trlinii sattyoruz ve bunlar
vergileri arttirtyor ¢linkii bu satislardan makul bir
miktarda para kazamyoruz. Uzun vadede
paralarini geri aliyorlar. Fakat yakin vadede,
hiikiimetin bu iirtinlerde yatirim yapmasini

bekliyoruz yoksa olmayacak.
J. Ashley OWEN :

Harvey'nin ¢ok giizel ifade ettigi gibi, benim

uzmanhigim askeriyenin  karsin  olan  sivil
havacilikta. Sunu  ekleyebilirim: Miisteri, yeni
yeni
yonlendirici giic. ABD Hava Kuvvetleri, Ingiliz

Hava

teknolojinin, urtinlerin - arkasindaki

Kuvvetleri ve Turk Hava Kuvvetleri
ihtiyaclarini tanumladilar, zarflari ugurmalk gibi

ozel gorevleri var. Ulkelerini ve sinirlarim

miittefiklerini  ve ABD Hava Kuvvetleri'ni
desteklemek ve savunmak gibi {ilkenin
hiktmetine vergi 6deyenlere bu  hizmeti

saglamanmin bedelinin ne olacagini tanimladik.
Bu parayr Ar-Ge icin yaurim yapmaya istekliler.
Bay Macline’in belirttigi gibi, elimizde olan

altyapy; imalat tesislerimiz, sistemleri
havacilarla entegre etmek i¢in bilgimiz var.
Motor sanayii'nde bunlarin hepsini

biraraya getirin ve siireci onlar adina
yiiriitiin. Bunlar Hava ve Deniz Kuvvetleri
ordusunda motor eksperleri degiller. Neye
ihtivac1 olduklarin: biliyorlar, nasil
savunma yapilacagini biliyorlar ve konsepti
tamumlayabilirler. Bu bizim gordigiimiiz is
firsatidir ve ana yatrimcilar Hitkiimetlerdir ve
insan kaynaklari icin Uretim kapasitesi icin
stiregelen sivil ve diger askeri programlarla

rekabet eden kaynaklar, insan ve mevcut tesisler
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military programs for production capacity for
human resources. So in defining what your
military market is, whether be your own air
force, so vour neighboring countries in
determining what that size is and in what you as
an industry will command or demand from the
government in the way of capital investment.
This needs to be defined upfront and than how
you'd take any of that technology developed and
translated into other products.

As you see today in US there is an initiative to
divert many of these military technologies into
civil uses, whether be in mobile industry driven
from land transport, whether be in aviation
industry otherwise. So the customer demand
comes first, then what you really want to
do, what you want to design or do you want
to manufacture maintain and repair. Those
are the 3 key elements of whole process and
I believe that you would be best in trust to
really defined that path that you will take
define the business objective your air force
or others.

Secondly is to find the capital
requirements for that and determinate what
aspect of that industry you want to be,

The technology innovator

The developer or

The actual manufacturer.

We as the engine manufacturers are great
integration may be not waste at manufacturing
processes or material technologies. Therefore we
have very very extensive supplier base so that is
pretty much what 1 can recommended at this
time.

Eric PORTEJOIE :

I will be brief. Because T think the answer is
straight  forward. All the companies
represented here, will not even exist
without military programs and the military
money. I'd say that the only question for new
entrance on the engine business is whether the
money will come now for military
programs or for commercial programs. But
anyway it is the governmental money and it
comes out of the same pocket. But the
investment is huge returns are so far fetched that
you absolutely need support from the
government. It is still true for established
companies like our company for new entering
companies it is even more true.

sk
-

olusturuyoruz. Askeri pazarmizin ne oldugunu
tanimlarken, isterse sizin Hava Kuvvetleriniz
olsun, buydkligiinii ve bir sanayi olarak
Devletten sermaye yauriminm emirle mi yoksa
taleple  mi  olacagint  komsu  dlkeleriniz
belirleyecektir. Bu onceden tespit edilmelidir ve
aktanlan  ve

diger lrtnlere gelistirilen

teknolojilerden herhangi birini nasil
alabileceginiz belirlenmelidir.

Bugtin ABD'de gordtgtiniz gibi, bu askeri
teknolojinin cogunu sivil kullanimlara yoneltmek
icin bir egilim vardir; ister kara tasimaciligiyla
yurtitilen mobil sanayi olsun, isterse havacilik
sanayi veya bir baskast olsun. Sirada once
miisteri talebi gelir, sonra ne yapmak, ne
dizayn etmek istiyorsunuz, imalat, bakim ya
da tamirat mu yapmak istiyorsunuz. Bunlar
tiim siirecin 3 anahtar parcasidir ve
tutacaginiz yolu ve Hava Kuvvetlerinizin ya
da digerlerinin is hedeflerini tanimladiktan
sonra giiven icinde olabilirsiniz.

ikincisi de, bunun icin sermaye
gereksinimlerini bulmak ve bu sanayinin
neresinde olmak istediginizi belirlemelktir.

Teknoloji yaraticisi

Gelistirici veya

Gerg¢ek imalatci

Biz motor imalatcilart  olarak, imalat
streclerinde ve malzeme teknolojilerinde israf
olmamasi icin blyilik entegrasyon icindeyiz. Bu
ylizden cok ¢ok genis teminatct temeline sahibiz,
iste su anda onerebildiklerim bunlar.

Eric PORTEJOIE :

Kisa ve acik konusmaya calisacagim. Cevabin
tim  onimizde durdugunu distniyorum.
Burda temsil edilen tiim Sirketler, askeri
programlar para olmadan mevcut bile
olamazlar. Motor isine yeni giris icin tek soru
para askeri programlar icin mi gelecek,
ticari programlar ic¢in mi? Ama her
haliikarda para Devletin parasidir ve aymi
cepten c¢ikacaktur. Fakat vatinm buyik
donisler demektir ve hikiimetten destege
ihtiyaciniz oldugu aciktr. Bu eski firmalar icin de

yeni giris yapan firmalar icin de dogrudur.




Mehmet KAVSAOGLU :

Ben Tiirkiye'nin ucak motorlarinda ARGE
faaliyetlerine katilmasi icin bir déneride bulunmak
istiyorum. Bu tipki FLA projesinde oldugu gibi
olacaktr. Eger ki Tirkiye bunda 20 sene sonra
alacag ozellikle askeri ucak motorlarinin sayisini
ve niteligini tespit edebiliyorsa ve bunlarin
parasinin bir kismun simdiden ddemeye hazirsa,
20 sene icinde ucak motorlannt satin almadigs
halde, diyebilir ki ben 20 sene sonra alacagim
ucak motorlarinin ARGE faaliyetleri Turkiye'de
yapilacakur. Bunu dedigi zaman bir dis ortakla
beraber bu gelistirme faaliyeti baslayabilir ve 20
sene icinde Turkiye motorlarin parasint azar azar
Odemeye baslar. Bu para Tiirkiye'de harcanir,
Turkiye'deki labaratuarlarda yabancilarla ishirligi
halinde harcanir. 20 sene sonra ise motorlarin
tretimine gecer. Motorlart yine TEI retebilir,
parcalarint tretebilir. TEI yine parca treticisi
olarak kalir, ancak Turkiye motorlarn tasarimina
katkida bulunmus olur. Benim dnerim bu kadar.

Yeni bir Ozgiin ucak motoru tasarlanacak
olsa, bunun prototip maliyeti yaklasik ne kadar
olabilir.

Harvey MACLIN :

I'm going to give you an answer from a
commercial point of view. Today we believe
that, using the processes that I described earlier
in the day, that we can probably produce a
new engine in the order about 600 million
US$ in development cost. However there is
another pit to this that really needs to be
considered and that is the test facilities, the
manufacturing facilities that we have already
invested that I can not put a price tag on for you
because there is a lot of facilitation that must go
on, prior to that in order to achieve the
expendage of 600 million $ and that’s from
the commercial point of you.

A military engine like for instance the
ATF Program could reach over the billion $
may be close to 2 billion $ depending on the
technology level that you need in that to
meet the mission profile. For instance the ATF
is unique, is the sense that it needs to fly
supersonic without afterburner and that
requires a new technology in itself. We do
not expect that JSF program which does
not have that kind of requirement. We
expect that the investment close to billion $. 1
suppose to close 2 billion $ which is like the ATF
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Mehmet KAVSAOGLU :

I want to make a suggestion for Turkey to
participate in R&D activites on aircraft engines.
This will be same as it is in the FLA project. If
Turkey is determite the number and quality of
especially military aircraft engines it will purchase
20 years later and is ready to pay for them partly
by now, it may say that she will buy 20 years later,
the R&D activities of aircraft engines will be
performed in Turkey even if it doesn’t buy aircraft
engines within 20 years. When she says so, this
development activity may start together with a
foreign partner and Turkey starts to pay for the
engines in small partions within 20 years. This
money is sepent in laboratiories in Turkey in
cooperation with foreigners. 20 years later, it
passes to the production of engines. TEI may
again produce the engines, it may produce the
parts. TEI remains as part manifacturer again but
Turkey contributes to the design of engines in this
way. That's all my suggestion.

How much would be the prototype cost if a
unique aircraft engine is to be designed?

Harvey MACLIN :

Size ticari bakis acisindan  bir  cevap
verecegim. Buglin, inanyorum ki, daha once
bahsettigim stirecleri kullanarak, yaklasik 600
milyon dolar gelisim bedelli yeni bir motor
tiretebiliriz. Fakat burda kesinlikle gozoniine
alinmasi gereken bir durum var. Bunlar, yatirim
yapugimiz tesisler. Test, imalat tesisleri bunlar
icin bir fiyat belirleyemiyorum ¢iinkii 600
milyon dolarlik harcamaya ulasmadan once
devam etmesi gereken bir siirii tesislendirme
v-ar ve bu sizin ticari bakis acisindan bir
durum.

ATF Programui gibi bir askeri motor gorev
profilini karsilamak icin ihtiyaciniz olan
teknoloji diizeyine bagli olarak 1 milyar:
asip 2 milyar dolara yakin olabilir. Mesela,
ATF artyakici (A/B) olmadan ses iistii
ugmasi gerekliligi acisindan 6zgiindiir ve da
kendi icinde bir teknoloji gerektirir. Bu tiir
gereklilikleri olmayan JSF programinin ATF
programu gibi 1 milyardan fazla 2 milyar dolara
yakin bir yatrim gerektirmesini beklemeyiz.
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program is. But in either case the facilities that
are required are: ready in place the computers,
the training of the engineers, the processes, the
test facilities, all the test equipment, they are all
there. And the price that T gave you does not
include those.

Ashley OWEN :

I will have to concur with Mr. Macline on that
subject.  The engine development
processes required of engine where yvou have
much of the technologies it is a matter improving
them the certification cost and bring it to market,
bring it to suppliers on board initally. On the new
engine you have to magnitude 600 million $ or
even more right from the start depending on its
design concept. If you are talking as we GE,
Rolls-Royce, Prau&Whitney have developed up
to 100 000 Ib. engines in new generation. It took
bigger test facilities, new manufacturing facilities,
how you are going to handle the size of that
material.  So it really depends on the
characteristics of the engine. A concept and the
instuructor around it. Moving these parts around
from suppliers to assembly facilities has cost a lot
of money because instead of putting on truck
you have to have special permits. You are going
to put a mount large airplanes moving around.
So it really depends the engine, you know you
got to maintain it. And we have the infrastructure
GE have 29000 people and all the couple
investment are already made. So you really want
to define what piece of the entire process, that
you have the excellence, capabilities and the
desire to exceed. And look at that, but it is your
magnitude of anymore half a billion or billion
for high tech military concept engines.

current

Eric PORTEJOIE :

I can only confirm the kind of figures that you
are developing, either commercial engines or
military engines. I can just stress a little bit more
that. This figures have been achieved that to
huge air force to try, to reduce this investments
this developments. Now Tll develop new
commercial engines in three years. It has been
achieved very well organized, processes with
concurrent engineering and soon. And when
new development starts, everybody allready
knows what he has to do, he does not to be
trainee, he knows all the tools available, the
technologies are available. It goes very smoothly.
If you have to trainee people or to get the tools
or if you spent more times, it will be more
expensive.
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Fakat her durumda, ihtiva¢ duyulan imkanlar

bilgisayarlarin  yerlerinde hazir  bulunmasi,
miuhendislerin egitimi, stirecler, test tesisleri, tim
test techizati, bunlarin hepsi orada. Ve size

verdigim fiyat bunlart icermiyor.
Ashley OWEN :

Bay Macline’la bu konuda aynt fikirde olmak
zorundayim. Motor uygulanacak teknolojilerin
coguna sahipsiniz motoru gelistirme
yontemleriniz var, gelistirebilirsiniz
sertifikasyonu icin odersiniz, irtinii piyasaya
stirersiniz ve ilk 6nce alicilara gosterirsiniz. Yeni
bir motorda dizayn konseptine bagl olarak 600
milyon $ ya da daha fazlasina baslangictan
itibaren sahip olmamz gerekir. Biz GE, Rolls-
Royce, Pratt &Whitney yeni jenerasyonda
100.000 Ib'ye kadar motorlar trettik. Bu daha
biyik tesisleri, yeni imalat tesisleri
gerektiriyor. Bu malzeme biyiikligiyle nasil
basa c¢ikacaksimiz? Bu gerceklen motorun
ozelligine baghdir. Bir konsept ve bunun
etrafinda  bir yonetici. Bu  parcalan
edenlerden alip montaj tesislerine getirmek cok
para tutar ¢iinkl kamyona yiiklemek yerine 6zel
izinler almalisimz. Etrafta dolasan buiytik ucaklar
olusturacaksiniz. Yani, bu gercekten motora
bagli, oldugunuzu
bilmelisiniz. Ve bizim altyapimiz var, GE'nin
29000 eleman: var ve tim bagli yatirmmlar coktan
yapildi. Ttim stirecin Gstiin, yetenekli ve asmak
icin istekli oldugunuz kismini tamimlamak
istiyorsunuz. Ve bakin, yilksek
teknolojiye sahip askeri konsept motorlart
icin yarum veya 1 milyardan daha fazlasi
gerektir.

test

temin

onu korumak zorunda

suna

Eric PORTEJOIE :

Ben sadece gelistirmekte oldugunuz ister
ticari motorlar ya da askeri motorlar olsun tiim

figirleri  teyit  edebilirim.  Biraz  daha
vurgulayabilirim. Bu figtirlere, Hava

Kuvvetlerinin bu gelistirmedeki yatirim azaltmak
icin verdikleri buytik cabalar sonucu ulasild.
Simdi, ben U¢ yil icinde yeni ticari motorlar
gelistirecegim. Bu ¢ok iyi organize olmakla,
yontemler ve uygun miihendislik sayesinde
cabucak edildi. Ve vyeni gelistirme
basladiginda, herkes ne yapmas: gerektigini
bilecek, egitime ihtiyact olmayacak, meveut tim
aletleri bilecek, teknoloji elverisli olacak. Hersey
cok  diizgin  gider. Insanlart  egitmek
zorundaysan, aletleri alman gerekiyorsa ve daha
¢ok zaman harcarsan, daha pahali olacakur.

elde
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simdi efendim sabah saat 10.00°dan beri
yurtitmekte oldugumuz goriismelerin sonuna
gelmis bulunuyoruz.

Birinci  glin = gorismelerinde, motorlarin
ucagin maliyeti icerisinde sahip oldugu 6nemi de
dikkate alan pek cok calisma yapildigina dair
aciklamalar  dinledik. Ve

boylelikle ucak

motorlarinin - malivetlerinin  disiirilmesine

yonelik calismalar sonrasinda  oniimizdeki
yillarda bu pivasanin daha da cazip bir hale
gelebilecegine ve gerek kullamm, gerek bakim
onarim ve gerekse Uretim acisindan maliyetlerin
distirtilmesi istikametinde énemli mesafeler
alindigina dair aciklamalar dinledik. Bundan
ozellikle kullanim alaninda % 40’lara varan bir
tasarruf saglandigini gozledik. Goriinen o ki,
da  bu  kullanim

ontmiizdeki  yillarda

maliyetlerini  diistirmeye yonelik calismalar
devam edecck. Ancak maliyetlerin diismesinin
de bir sinin olduguna gore, giderek maliyetleri
distirmeye yonelik c¢alismalar daha pahal
olmaya baslayacak, daha fazla yiiksek teknoloji
kallanimint gerektirecek.Ucak kullanimindaki
kirlilik,
ilgili

bunun
da

artmasmin nedeniyle yeni teknolojik arastirma,

fazlalik, yaninda ses  gibi

konularda cevreyle hassasiyetin
gelistirme faaliyetlerine yon vermeye basladigimi
gorliyoruz.,

Biittin bunlar yani gerek ucagin maliyetinin
dustirilmesini, daha “cost efective” bir motor
elde edilmesini saglamaya yonelik, gerekse cevre
sartlarina uyumu artirmaya yonelik biittin bu
caligmalar bir noktada bash basina yeni bir pazar
ortaya cikanyor. Bu pazar da teknoloji pazari,
arastirma ve gelistirme pazari. Yani bundan
sonra “ucak motoru Ureticileri, tretim yaninda
arastirma gelistirmeyi de ciddi bir gelir faktori
olarak distinebilirler” diye degerlendiriyorum.
Gayet tabi bu biraz da ilgili ilkelerdeki
algilanisada bagli. Ancak ben meseleyi gecmis
villardaki motor sanayiinin kurulusunda, bilhassa
ABD Bau Silahli

Kuvvetlerinin ihtiyaclarina yonelik sadece ucak

ve Avrupa  Ulkelerinin,

motorlarina  verdigi  destek  cercevesinde
gbrmenin cok dogru bir vaklasim olmayacagin
diistiintiyorum. Cinkii diinyada artik ticari esaslar
dahilinde de bir takim konsorsiyumlar kurularak
Artik

askeri

bu tlir  calismalar  yapilabiliyor,

Hiikiimetlerin ~ destegiyle yuritilen
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Now gentlemen we came to the end of the
first day meetings we have been conducting

since 10.00 a.m

On the first day meeting, we have listened to
explanations regarding many studies that take
into account the importance of engines on the
And

explanations stating that this market will become

aircraft  cost. we  have listened to
more attractive in coming years at the end of the
studies directed to the reduction of aircraft
engines cost and a good way has been made in
the direction of cost reduction in terms of

operation maintenance and repairs and
manufacturing. We observed that a saveing up to
40% has been provided on operation area. It
seems like, these studies directed to operation
cost reduction will go on in coming years. But,
since the cost reduction will go on in coming
years. But, since the cost reduction has a limit,
the studies for cost reduction will start to be more
expensive gradually, they will require more high
technology. We see that new technological
research and development activities expand
resulting from the increase in sensitivity before
the environment on issues like excess on aircraft

operation pollution, noise besides this,

All these studies directed both to the aircraft
cost reduction to allow to obtain a more “cost
effective” engine and to increase the adjustment
to environmental conditions; bring a

Technology Market, R&D

market, I mean [ am interpreting it as “aircraft

new

market. This is

engine manifacturers may consider the R&D as a
serious income factor besides production”.
Certainly, this is dependent on the perception in
related countries a little bit. But I think, it's not a
right approach to see the matter on the
establishment of engine industry in past years,
especially within the frame of support given by
USA and Western Europe countries, directed to
the needs of Armed Forces on dircraft engines.
Because  similar  studies are conducted
establishing a set of concortiums in the world
within commercial principles any more. Military
excecuted with the of

programs support

Governments become smaller compared to
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programlar bunlarin yaninda daha kiiciik olmaya
basliyor. Clnkt aruk “sadece askeri” ya da
“sadece sivil” diye ayrimlar yapmak giderek
tarihe kanstyor. Bu ayrmmin ortadan kalkmasiyla
birlikte ozellikle sivil pivasanin sundugu buytik
ihtiyac  askeri  programlart  ¢ok  geride
birakabilecek buytklikleri ortaya ¢ikarabiliyor.
Bu yoniiyle de motor sanayiinde faaliyet
gosterebilecek kuruluslarmmiza destek veriyoruz,
vermeye devam edecegiz. Bazi
konsorsiyumlarla da uretici kuruluslari
kabiliyeti

icinde

motor sanayiine dizayn
yaklasimlar
bulunmaya zorluyoruz.

yonlendirmeye calisiyoruz.

kazandiracak
Onlar:

Biraz evvel uluslararast motor sanayiinin
temsilcilerinin cok net bir sekilde soyledikleri
gibi, kimsenin durup dururken gelip bizim
sanayimize bir takim isler vermesini,
kabiliyetler kazandirmasini bekleyemeyiz.
Ben simdiye kadar ne aldiysak bunu bir sart
olarak koydugumuz uzun pazarliklar yaptugimiz
zaman aldigimizt cok iyi biliyorum. Bu da son
derece normaldir, kimse kendi fabrikasinda
yapmakta oldugu isi baska bir fabrikaya gotirtip
vermek durumunda degildir. Ancak su var,
TEI'nin su anda parca tiretiminde geldigi noktada
oldugu gibi, bir isi hem ekonomik, hem
kaliteli, hem de zamaninda yapabilir
oldugunuzu defalarca gosterdiginiz taktirde,
o zaman size bir tecevviihiin oldugunu
gorebilirsiniz. Ama oraya gelene kadar
muhakkak ki bir takim yonlendirmelere ihtiyag
var. Bu yonlendirmeler zaman zaman
kaynak tahsisiyle destekleme seklinde
olabilir, zaman zaman programlarin
icerigine bir takim offset mecburiyetleri
koymak veyahutta ilgili kuruluslarin
kaynak tahsisi yapmasi seklinde olabilir.
Bunlarin ikisi birden de bir araya olabilir. Sadece
olursa olur, sadece kaynak destegi
devletten gelirse olur, yoksa ilgili kurulus
hicbir sey yapmak mecburiyetinde degildir
gibi bir yaklasimda s6z konusu olamaz.
Bunlarin dozajlart her duruma gore ayri ayri
tartistimak, ayr ayn gelistirilmek durumundadir.
Burada giizel olan sey, bu tir bir ihtiyacin net bir
bicimde hem arasturma kuruluslarimizda, hem
tiretici kuruluslarimizda ortaya ¢iknug oldugunu
gormektir, Arastirma kuruluslanmizin konsept
gelistirmeye yonelik cabalart da bu yonden
taktire sayan bir ¢abadir. Daha da 6niimiizdeki
yillarda gelisecegini Gimit ediyoruz.

birisi

them. Because to make distinctions like “only
military” or “only civil” is becoming a history.
Together with the disappearance of such
distinctions, the great need set by the civil market
brings, the magnitudes into existence that can
come before military programs. With this aspect,
we are supporting our organizations which can
show activity on engine industry, we will
continue to support. We are forcing the
producer organizations through some
concortiums to involve in approaches that
can secure for design capabilities to engine
industry. We are trying to direct them.

As the representatives of international engine
industry mentioned clearly, we can’t expect
anybody to come suddenly and give a set of
business to our industry and secure your
capabilities. | know very well that whatever we
had received up to now, we received them at the
time of long bargainings which we had put as a
condition. This is absolutely normal, nobody has
to take and give the job it performs in its own
factory to another factory. But there is such a fact;
as it is the case on the point TEI arrived on part
manufacturing if you can show many times that
you can do this job economically, qualitative and
on time, you can see there is a tendency towards
you. But, certainly there is need for same
directions until arriving this point. These
directions may in the form of support by
resource assignment same times; putting
some off-set obligations in the content of
programs, or the resource assignments of
related institutions. Two of them may be
combined. If only one exists, it works; it works
when only resoruce support comes from the
Government, otherwise an approach like “the
related organization doesn’t have to do
anything” can not be in question. Portions of
them should be discussed and developed
separetely according to each situation. The nice
thing here is, to see that such a need is appearing
both in our research institutions and
manufacturing institutions. The efforts of our
research institutions directed to  concept
development are worth to be appreciated in this
respect. We hope that they will develop in
coming years.
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Bir husus daha var.

Ana sistem olmadan motorun tek basina
tiretiminin olmayacagini disiinerek, buraya uzun
donemde benzeri toplantilarda sadece Motor
Sanayii'nin degil de Havacilik ve Ucak Motor

ssy

Sanayii’'nin Gelecegi konulari seklinde

tartistlabilecegini  ve  bunu  katulimi  da

artirrabilecegini diistintiyorum.

burada belki artitk motor
sanayiimizin yan kuruluslara da is verebilir
bir genisleme ve dolayisiyla tek bir kiiciik
kurulus degil de, arkasinda derinlemesine
Tiirk Savunma Sanayii'ne, derinlesmis,
koklesmis bir sekilde girmesi gerektigine
inaniyorum.

Ayrica

Clinkii  uzun  donemde  Turkiye'nin
programlart c¢ercevesinde Motor Sanayii'nde
saglanacak islerin  getirecegi  konjoktorel

dalgalanmalarin  yaratacagr rahatsizliklardan
kacmmanin baska bir yolunuda gormutyorum.
Onun i¢in, bu alanda calismaya istekli
kuruluslanimizi da, nasil ki biz Tkmal Bakun
Merkezlerimiz  motor sanayimize aktarsin
diyorsak, motor sanayimiz de, yan sanayi
kuruluslarina i¢ aktarma konusunda daha
esnekli; daha isbirligine hazir sekilde olursa,
zannediyorum ontimizdeki yillann Tirk Ucak
Sanayii'nin bir parcasi olarak Ucak Motor
Sanayii'nde ¢ok yogun bir sekilde gelistirdigi
uluslararast projelere dengeli, aktif olarak kabul
edildigi yillar olacagimi hep birlikte gbrecegiz.
Ancak 6yle olursak, diger uluslararasi
motor da bizimle isbirligi
vapmakta hicbir sakinca gormezler diye

diistiinityorum.

firmalari

Faydali, giizel bir toplanti oldu, tesekkiir
ederim. Hepinize saygilar sunarim.
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There is one more point.

Thinking that engine production can’t exist
without the main system, [ think that in the long
term, in similar meetings not only Engine
Industry are discussed but in the form of The
Aviation and Aircraft Engine Industry and
It's Future and this will increase the
participation.

Additionally, I believe that our Engine
Industry should realize an expansion to be
able to employ subcontractors and enter
into the Turkish Defense Industry as not as
a single small unit but in a deepened, well
established way.

Because 1 don’t see another way to avoid
from the troubles which can occur as a result of
conjunctional fluctuations that can be caused by
the businness provided on Engine Industry
within the Turkey’s programs in the long term.
Therefore, like we want that our Supply
Maintenance Centers transfer the institutions
willing to work an this area to our engine
industry; if our engine industry is more flexible
and ready to cooperation on inner-transfer to

sub-industry/subcontractor organizations,

I guess the coming years will be accepted to
international projects that it developed in Aircraft
Engine Industry as a part of it, stable and active.
I think, only if we can become this way,
other international engine manufacturers
will not hesitate to cooperate with us.

That was a fruitfull, beneficial meeting, thank

you. I present my respects to all of you.
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1 nci OTURUM

Ucak Motor Sanayi ve Ar-Ge

I nci gtin aciklanan Motor Ureticisi kuruluslarin gérisleri ve yapilan
tartismalarin 1giginda Tirkiye'deki mevcut ArGe calismalarinin konu
ve durumlan ile yeterliligi, ydénlendirme ihtiyaci ve nasil
yayginlastirilacagi.

e Ahmet S. UCER (Bagkan)
e Yavuz AYDIN

* Erdogan GUNES

e Bahadir MARKAL

e Temel BELEK

* ODTU
ArGe Muhendislik Calismalan

e Sinan AKMANDOR
e Murat ERKILET
e Tayfun MUTLU
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25 EKIM 1997
DAY 2

SESSION |

Based on the opinions and discussions, expressed on the first
day, the situation, suppiciency, guidance needs of the current R&D
activities in Tirkiye and how to spread these activities

e Ahmet S. UCER (Chairman)
® Yavuz AYDIN

* Erdogan GUNES

e Bahadir MARKAL

e Temel BELEK

» Middle East Technical University (ODTU)
Research and Development Engineering Studies

e Sinan AKMANDOR

e Murat ERKILET
e Tayfun MUTLU
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Istanbul’da dogdu (1956). Istanbul
Teknik  Universitesi'nden  ugak
muhendisi olarak 1981 yilinda mezun
oldu ve milhendis tegmen ritbesiyle
Eskisehir Hava ikmal Bakim Merkez
Komutanhg, ugak revizyon
atelyesine atandi. 6 yil ugak revizyon
tesislerinde muihendis ve yoOnetici
olarak calisti. 1987-1992 villan
arasinda ayni merkezin arastirma ve
gelistirme departmaninda bilro sefi
ve takiben ugak  sistemleri
muihendislik sube miadarligt yapti. Bu dénem
icinde ABD’de 3 ay ucak yapisal onanm ve 8 ay
ucak kaza inceleme egitimleri ald.

1992 yilinda F-16 teknik irtibat subayl olarak
secgilip ABD’nin Dayton sehrindeki  Wright
Patterson hava Usstinde bulunan F-16 sistem
program ofisinde 2 yil gérev yapti.

1994 yilinda HV. K.K.’igr Lojistik Bsk.’ig1 depo

seviyesi bakim ve offset programlar sube
madurliginde goreve basladi. Halen bu
subede motor depo seviyesi bakim ve offset
programlari ydnetim subayi olarak g&revini
surdldrmektedir.

Evli ve 2 gocuk sahibi olup cok iyi Ingilizce
bilmektedir.

Was born in 1956 in Istanbul.

In 1981 graduated from ITU as
Aeronautical Engineer.

Begin to work at 1.HIBM, Eskisehir
as Lieutenant .

Worked as an Engineer and Director
for 6 years at Aircraft Revision Plant.
Between 1987&1992 worked as
chief of office at R&D Department. And then
worked as a Section Director at Aircraft
Systems Engineering Division. At the same term
he had trained in USA on Structural Repair (3
Months) and Aircraft Accident Investigation (8
Months).

1992 : Worked as a Liasion Officer at F-16
System Program Office, Wright Patterson Air
Force Base, Dayton, USA.

1994 : Now working at TUAF Logistics Depot
Level Maintenance and Off-Set Programs

Section

He is married, has two children

Yavuz AYDIN

Hv. Y. Miih. Bnb. / AF Eng. Major, M.Sc.
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TURKIYE'DE UCAK MOTOR SANAYIl VE GELECEGI
3NCU PANELI

SAVUNMA SANAYIINDE
TEKNOLOJI TRANSFERINDEN
TEKNOLOJI URETIMINE GEGIS

HAZIRLAYANLAR
DR.Y.MUH.KD.ALB. BULENT TUDES
MUH.BNB. YAVUZ AYDIN

24 - 25 EKIM 1997
izmiR

GIRis INTRODUCTION

2 nci Diinya Savasindan buyana Savunma
Sanayii, Savunma Sanayii icinde de ozellikle
havacilik ve uzay teknolojisi Diinya Endiistrisinin
gelisiminde en énemli rolii oynamistir. Daha

Otesi, yeni teknolojinin hizh bir sekilde gelisme
ihtiyact, teknik bilginin uluslararasi alanda da
hizli bir sekilde yayilmasma yol a¢mustir. Yeni
teknik bilgilerin tilkeler arasinda degisimi,

dublikasyonlarin azalmasint saglanus, teknoloji

gelistirme harcamalarinin paylasilarak

azalmasina yolagmis ve gelismekte olan tilkelerin i

de bazi teknoloji programlarinda yer almalarina

imkan vermistir, From the 2nd world war up to now, Defense
qu' Industry, especially aviation and space

technology within the Defense Industry played
the most important role in the development of

world Industry. Moreover, the need for the rapid

development of new technology caused the

technical knowledge to spread in a faster way on
the international platform. The exchange of new
technical knowledge among countries led to the
decrease of duplications, decreased technology
development expenses by sharing them and
provided that developing countries take place in

some technology programs.

Teknolojide dtnya capindaki ilerlemeler As a result of the worldwide advances in
sonucu, tlkeler ozellikle Hammadde, technology, countries became more
Pazarlama ve Teknoloji Gelistirme dependent on each other especially with
alanlarida birbirlerine daha baguml: hale regard to Raw Material, Marketing and
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gelmektedirler. Teknolojiye sahip olanlarla
teknolojive talebi olanlarin, gittikce Gnemi artan
uluslararasi pazarlama etkin isbirligine girmeleri
i¢in, uluslararasi is uygulama tecriibesine
sahip olmalar1 ve diinyanin belli basli
bolgelerindeki kanunlar: ¢ok iyi bilmeleri
gerekmektedir. Savunma ve ozellikle Havacilik
Endiistrisi, belirli bir seviyeye kadar, bir sirketten
diger bir sirkete ve bir tlkeden diger ulkeye
teknoloji transferi ile gelismektedir, Bu transferin
bazi  sebepleri vardir. Havacilik alaninda
arastirma ve gelistirmenin maliyeti cok yiiksektir
ve bu alanda calisan sirketlerin tek basina bu
maliyeti Gstlenmeleri ve geriye almalarn gittikce
zorlasmaktadir. Dahasi, hicbir sirket diinya
pazarlarini tek

basina kontrol

edememektedir. Havacilik arastirmalarinin
gereksiz dublikasyonlar, hem ticari hem de
ulusal kaynaklarin bosa harcanmasimna neden
olmaktadir. Bundan dolay: sirketler arasinda
giiclii  olduklar:i alanlarda arastirma
calismalari yapmalari ve sonugta cabalarii
birlestirerek yeni teknolojileri
gelistirmeleri dogrultusundaki calismalar

agirhik kazanmaktadar.
’fEKNOLOJi TRANSFERI
Teknik bilginin transferi veya degisimi,
Ortak Gretim programlart.
Mal ve hizmet ithali, egitim programlar.

Ortak miihendislik calismalart gibi yollarla
gerceklestirilmektedir. Burada dikkat edilmesi
gereken husus teknoloji transfer maliyetinin o
teknolojinin  Gretilmesi  sirasinda harcanan
arastirma-gelistirme masraflariyla suni olarak

sisirilmis oldugudur.

Teknoloji transferinden bahsederken; Uretim
Teknolojisi, Islem Teknolojisi ve  Sistem
Teknolojisi arasinda mutlaka ayirim yapilmalidir.
Uretim ve Islem Teknolojisi arasindaki fark gayet
aciktir. Burada Sistem Teknolojisinden kasit;
sistemle ilgili ilk fikirden sistemin tretimine
kadar gecen safhalardaki tiim bilgileri kapsayan
bir paketin ifade edilmesidir. Tim teknik bilgiler,
kurallar, uygulamalar, doktimanlar, 6zel teknik
islemlerdeki diger secenekler de pakete dahil

edilmelidir.
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Technology Development areas. In order for
the ones that own technology and that requiring
technology to enter into active cooperation in the
international  marketing  which  becomes
important increasingly, they should have
international business application
experience and know the laws of prominent
regions of the world. Defense and especially
Aviation Industry is developing by technology
transfer from one company to another and from
one country to another, up to a certain level.
There are some reasons for this transfer. The cost
of research and development on aviation is very
high and it is becoming more and difficult and
take it back by their own. Additionally, none of
the companies can control the world
markets alone. Unnecessary duplications of
aviation researches cause the waste of both
commercial and national resources. Therefore,
activities among companies to make
research on areas they are powerful/better
and studies toward to develope new
technologies by combining their efforts,

becoming more and more serious.

_ TECHNOLOGY TRANSFER

TECHNOLOGY TRANSFER

The transfer or exchange of technical

knowledge is realized by methods like:

Production Programs,

Import of material and services, training
programs,

Joint engineering studies. The point to
consider here is that the technology transfer cost
is inflated artificially with research-development
expenditures disbursed while producing that
technology.



LISANS ANLASMALARI

Lisans alma, teknoloji transferinde gittikce
daha cok kullanilan bir arac olmaktadir. Lisans
alma, parasi ddenerek bir hakkin satin alinmasi
veya kullanmim imkaninin elde edilmesi anlamina

gelmektedir.

Lisans'in cesitli boyutlart bulunmaktadir. Bir
teknoloji lisans anlasmasinin kanuni, ekonomik,
ve hatta sosyal boyutlari vardir. Amerikan
sisteminde yiiksek teknolojilerin transferi ayrica
hitkiimet onayina da ihtiyac duymaktadir. Lisans
anlasmasi ile teknoloji transferinin bir 6zelligi,
teknik know-how transferinin ekonominin

ktictik bir bolimiyle sinirl olmasidir.

Transfer Yontemi; Teknolojivi alan tilkenin
endiistri ortaminda transfer edilen teknik know-
how"in niifuz derecesine gore, kapali devre, acik
veya karisimi olabilir. Know-How, en cok kapali
devre yontemi ile transfer edilir ve bu yontem,
endiistri yapisinin korunmasina ve gelismesine,
teknolojik ikilem olarak adlandirdan keskin

teknik esitsizlikleri yansitarak yardimer olur.

Teknoloji alan Ulkenin karsilasugi problem
veya lisans anlasmalar ile baglanuli yaturmlar,
lisans veren gelismis llkeye daimi teknolojik
bagimliligi ortadan kaldracak araclar bulmalidir.
Aksi takdirde, bagimlilik daha da artabilecegi
gibi, gorinmeyen omiir-boyu maliyetler de ¢cok

yliksek boyutlara ulasabilir.
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While talking about technology transfer,
Manufacturing Technology, Process Technology
and System Technology should be sparated
definitely, The difference between
Manufacturing and Process Technology is quite
clear, The intent with System Technology on this
point is the expression of a package including
whole knowledge on all levels from the first idea
about the system to the production of the system.
All  technical  knowledge,  regulations,
applications, documents, other options on
specific technical procedures should also be
covered by the package.

LICENSE AGREEMENTS

Obtaining license is a means that is used often
more and more on technology transfer.
Obtaining license means purchasing a right in
return for payment or becoming able to perform
it.

License has various dimensions. A technology
license agreement has legal, economic and éven
social dimensions. In American system, the
transfer of high technologies require additional
government approval. A characteristics of
technology transfer by license agreement is that
the technical know-how transfer is limited to a
small part of economy. The transfer is limited to
a small part of economy. The transfer method
may be closed circuit, open or a mixture
depending on the influence degree of technical
know-how transferred on the industry
environment of the country taking the
technology. Know-how is transterred mostly by
means of closed circuit method and this system
contributes to protection and improvement of
industrial structure, reflecting sharp technical
inequalities that are called as technological
dilemma. Investments related to the problem
encountered by the country taking technology
and license agreements should provide the
means to eliminate continuos dependence on
the developed country giving the license.
Otherwise, as dependence.may increase further,
invisible life-long costs may also reach quite high

levels.



Converted into digital form in memory of Saban Erkilet

TEKNOLOJI SECiMi

Teknoloji  se¢iminde gozoniine alinmast
gereken noktalar asagidadir.
- ®  Teknolojinin uyarlanma ve gelistirilme
ozelligi,

e Ticari ve teknik olarak ispatlanmis
Islem/Uretim sistemi,

e Teknoloji kazanma/gelistirme - mali
gereksinimler,

e Yeni teknolojinin fayda seviyesi,

e Yeni teknoloji icin muhtemel pazar,

e Teknolojinin, ilkenin  endistriyel

gelisimindeki stratejik degeri.
ORTAK SAVUNMA PROGRAMILARI

Bauli gelismis tlkeler arasinda goriilen cok
tilkeli

uygulanmasini artiran etkenler sunlardir;

silah programlari isbirliginin

*  Gelistirme/Uretim maliyetlerinin
artmast,

s Miuttefikler arasinda standardizasyon
ihtiyaci,

e  Savunma - Sanayii kabiliyetlerini

gelistirmeye ve teknoloji satan ile alan arasinda
daha iyi bir denge kurulmasina duyulan yogun
ilgi,

COK ULUSLU ORTAK-URETIM
PROGRAMILARININ AVANTAJLARI

e Techizat uyumunda askeri

standardizasyon,

e  Hareket wve lojistik  problemlerin
azalmasi,
e Miisterek askeri malzemenin

kullanilmas: ile stratejik / taktik konsept ve
doktrinlerin ¢cok uluslu kabul edilebilirliginin

artirilmast,

Uzmanlik alanlarinin  birlestirilmesi

sonucu daha mikemmel Girtin elde edilmesi,

e Ortak-Uretimin  miisterek  kullanimmi

saglama konusundaki katkist.

COK ULUSLU ORTAK-URETIM
PROGRAMLARININ DEZAVANTAJLARI

. Uretim sonuctaki

Ortak

standardizasyon istihbarat ve savunma zafiyeti

ve

yaratir.
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TECHNOLOGY SELECTION
The points to consider on technology
selection are as follows:

e The adaptation and development
characteristics of technology
e Process/Production  System  proved

commercially and technically
e Technology  possession/devolopment
financial requirements.
e Benefit level of new technology
e Market forecast for new technology
e Strategic value of technology in the

industrial development of the country.
JOINT DEFENSE PROGRAMS

Increasing Factors to the application of the
cooperation of multi-country weapon programs

seen among western developed countries are as

follows:

* Increase of Development/Production
Costs,

e The need for standardization among

alliances.

e High interest for improvement of Defense
Industry capabilities and a better balance

between the seller and purchaser of technology.

ADVANTAGES OF MULTI-NATIONAL
JOINT PRODUCTION PROGRAMS

e Military standardization on equipment
compatibility.

e Diminution of operation and logistic

problems.

® Increasing the multi-national acceptance
of strategic/tactic concept and doctrines by using
common military material.

e Obtaining more excellent product by
combining specialization material.

e The contribution of joint production on

providing common use.

DISADVANTAGES OF MULTI-NATIONAL
JOINT PRODUCTION PROGRAMS

e Joint Production and resulting

standardization creates intelligence and defense

weakness.



e Ortak tretim anlasmasinin
diizenlenmesi stirecindeki pazarliklar ve uzlasma
sonucu bazi gereksinimlerden fedakarlik
mechuriyetinde kalinabilir.

o Katilimcilardaki  verimsiz  islemler
sonucu, silah sistemlerinin Gretimi daha uzun
zaman alir,

° Uluslararast ortak-turetim/offset
programlart ilave bagimlilik yaratabilir.

Bircok durumda offset ve ortak-liretim
ozelikle taklit gereksinimleri, klicik olcekli
Gretim, ilave takim-avadanlik ihtiyaci, bir¢ok
kaulimcinin test ve degerlendirmesi ve kultiirel
farkliliklar nedeniyle fiyatlar artirdign gercektir.
Bununla beraber, ortak iiretimin politik
olarak desteklenmesi, katilimci firmalarin
ekonomik olarak verimsiz olsalar dahi
secilmelerine neden olabilmektedir.

TEKNOLOJi TRANSFERI KONTROLU VE
KISITLAMAIAR

Bu konuda ABD sistemi gdzdnlne
alindiginda, askeri kritik teknolojiler listesi
(Military Critical Technologies List - MCTL)
kapsaminda Savunma Bakanligi lisans karan
isleminde  International Traffic in  Arms
Regulations (ITAR) savas gerecleri listesi ile
Commodity Control List (CCL) gerekleri
uygulanmalktadir.

Ortak  dretim programina katllacak ve
teknoloji transferi saglayacak firmalar mutlaka
ITAR'da aciklandigi  sekilde imalat lisans
anlasmast (Manufacturing License Agreements-
MLA) ve teknik yardim anlasmasi(Technical
Assistance Agreements-TAA) yapmak
zorundadirlar. Bu gereksinim egitim
programlarini da kapsamaktadir. ITAR, sadece
teknoloji transferini degil alinan teknoloji ile imal
edilen UrGnlerin  kullanimi ve satsint da
kisitlayan bircok madde ihtiva etmektedir.

Bir yanda, soguk savas sonrast ABD savunma
ekonomisi kiicilirken, diger yandan gelismis
askeri elektronik sistemlere talep artmaktadir.
Ulkelerin ozellikle elektronik harp sistemlerinde
kendine yeterli olma istekleri, teknoloji transferi
konusunda zorluklar c¢ikaran ABD FMS
islemlerini terkedip dogrudan ticari alim
yontemini se¢melerine neden olmaktadir. Basit
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¢ Some needs may have to be relinquished
as a result of the negotiations and reconciliation
during the arrangement process of the joint
production agreement.

s The production of weapon systems take a
longer time as a result of the inefficient processes
of participants.

e [nternational joint-production/offset
programs may create additional dependence.

In many cases, it is true that offset and joint
production increase expenses especially because
of imitation requirements, small scale
production, need for additional set of tools, test
and evaluation of many participants and cultural
differences. In addition to this, the political
support for joint production may result in
the selection of participant companies even
if they are economically inefficient.

Technology Transfer Control and Restrictions

USA Requirements;
[J Military Critical Technologies List (MCTL)

(1 International Traffic in Arms Regulation (ITAR)
] Manufacturing Lieense Agreement (MLA)
[ Technical Assistance Agreement (TAA)

CONTROL OF TECHNOLOGY TRANSFER
AND RESTRICTIONS

Taking into account the USA system on this
issue, International Traffic in Arms Regulations
(ITAR) combat tools list and Commodity Control
List (CCL) requirements are applied on the
Ministry of Defense license resolution procedure
within the scope of Military Critical Technologies
List (MCTL).

The companies that will join the joint
production program and provide technology
transfer should make Manufacturing License
Agreement (MLA) and Technical Assistance
Agreement (TAA). This requirement covers also
training programs. ITAR contains many articles
limiting not only technology transfer but also the
use and sale of products manufactured by
imported technology.
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ifade ile, iilkeler kaynak kodlarini ve
programlama yeteneklerini kazanmayi
istemektedirler. Ozellikle savunma
sistemlerinde ABD firmalarma bagmmli olan
iilkeler, ABD’den aldiklari

iiriinlerini kendi ulusal gereksinimlerine

savumnima

uyarlama icin gereken teknik degisiklikleri
yapabilmek amaciyla taktik, performans ve
bakim alanlarinda kaynak kodlarina ihtiyag
duymaktadirlar. Bu ise, ABD ihracat kontrol
ABD
firmalarinin bu konudaki sikayetleri ise, dzellikle
ingiliz, Fransiz ve Israil firmalarmin bu tiir
bir tabuya maruz olmamalaridir. Son villarda
ABD
kodlarini

yonetmeliklerinde hala  bir tabudur.

hitkiimeti  de baz sistemlerin kaynak
serbest birakmaya baslamistir. Yeni
politika, ortak arastirma, gelistirme, lretim ve

lojistik destek programlarini kapsamaktadir.

Hava Kuvvetleri Komutanhg son yillarda,

ozellikle hassas motor uretim/onarum

teknolojiler (Adhesive diffusion healing, borazan
coating vb.) ile test/harekat yazilim teknolojileri
transferlerinde uzun ve

yogun girisimler

sonucunda basarili olmustur.

Influences of Supply Procedure

Rlanmiing: = v i
Concentrated Co-ordination

Factors That Effects Supplying;

[ Instability of the program

[J Remaining Costs

[J Weakness of Industrial Background
(1 Time

[1 Cost of Technology

[] Readiness

TEDARIK YONTEMI ETKILER{

Uluslararasi ortak-tretim cabalari, etkin ulusal
tedarik yonetim prensipleri ile uygun ulusal
mukabiliyete dayalidir. Tedarik isleminde ve
silah tedarik felsefesindeki ana degisiklikleri
uygulamak icin yapilan tesebbiisler, savunma
sanayii alaninda devlet kademeleri arasinda siki
bir koordinasyonu gerekmektedir. Temelde,
ACIL IHTIYAC VE HAZIR ALIM’in gelistirme
ile taban tabana zit oldugu bir gercektir.

Tedarik islemlerindeki
bazilar asagidadur;

ana endiselerden
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After the cold war while US defense industry
becomes smaller, on the other hand, demand for
military electronic systems increases. The desire
of countries to be self-sufficient especially on
electronic warfare systems causes them to leave
US FMS procedures which bring difficulties on
technology transfer and choose direct
commercial purchasing method. With a simple
expression, countries want to have their
resource codes and programming abilities.
Especially, countries that are dependent on
US firms in defense systems have a need for
resource codes on tactics, performance and
maintenance area with the aim of making
necessary technical alterations to adjust the
defense products they took from USA to
their national requirements. This is still a
taboo on USA export control regulations. The
complaints of American companies on these
issue is that English, French and Israeli firms
are not subject to such a taboo. In recent
years, US Government started to release resource
codes of some systems. New policy covers joint
research, development, production and logistic

SuUpport programs.

Air Forces Command has been succesful,
especially on the transfer of precision engine
production/repair  technologies  (Adhesive
diffusion healing, borazan coating etc.) and
test/operation software technologies as a result

of long and hard endeavors in recent years.

EFECTS OF PROCUREMENT METHOD

Efforts for international joint production are

based on effective national procurement
administration principles and proper national
correspondence. Tendencies to apply the main
changes on procurement procedure and arm
procurement philosophy necessitates a compact
coordination between state levels on tha area of

defense industry. Basically, it is a reality that

URGENT NEED and READY-MADE
PURCHASE is just the opposite of
development.

Some of the main worries on procurement
procedures are the followings:




*  Program kararsizhig

*  Artan tedarik maliyetleri,

*  Endistriyel tabanin zayifligs,

e Tedarik stiresinin uzunlugu,

e Teknolojik miilkiyetin fiyatnmn yiiksek olmast

e  Hazir bulunusluk derecesinin diisiik
olmasi.

Endistrinin konuya istekli olmast icin hem
endiistriyel tabanin hem de mali kaynaklarin
uygun olmast gerekmektedir. Hilkiimet ve
endiistri, kararh bir ortamda gelecekteki ortalk-
gelistirme ortak-tiretim

ve program larin:

miistereken planlamalidirlar.

Bir teknoloji Griiniiniin tedariginde wzun
vadeli planlama tedarik yontemini belirlemede
ve elde edilecek olan teknolojinin seviyesinde
dogrudan etkilidir.

PROGRAM YONETIM ETKIiLERi

Ortak
transferinin basartyla sonuclandiriimasina  etki

dretim ¢abalarinin ve  teknoloji
eden diger faktorler program yonetimi, iiriin
konfigiirasyonu ve is dagiimu ile ilgilidir. Bu

faaliyetler genel olarak asagida siralanmustir,

e Yeni program hazirliklarint diizenlemek,

e Farkli konfigtirasyon ve standardizasyon

amaclarint saglamak,

e Farkli temin gereksinimlerini saglamalk,

e Cokuluslu komiteleri kullanarak
kararlara ulasmak,

e Program katilmcilart  arasinda  isi
dagitmak,

e Farkli tedarik yaklasimlarini uzlastirmak

L J

Cok elemanli entegre son (riin icin
takvimleme yapmak,

®  Programlart degistiren politik etkileri

elimine etmek.

Yukaridaki her faktor belli seviyelerde ortak

Gretim  takvimine ve malivetine etkide

bulunabilir. Ortak iiretim maliyeti daima ana
Ortak
verimsizlik

onemi  haiz  bir konudur. tretime

katilanlardan  birisi ortaya

¢ikardiginda toplam program maliyeti artar, fakat
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e Program instability

e Increasing procurement costs

e Weakness of industrial base

*  Long lead time of procurement period

® High prices of the technological
possession

®  The low ratio of availibilitiy.

Both the industrial base and financial

resources should be appropriate in order for the
industry has desire for the issue. Government
and industry should collectively plan their joint-
development and woint-production programs in
the future on a decisive environment.

Long-term planning on the procurument of
a technology product directly influences the
determination of the procurement method and

level of technology that is to be obtained.
EFFECTS OF PROGRAM MANAGEMENT

Other factors effecting the success of joint-
production efforts and technology transfer are
about program management, product
configuration and business distrubition
These activities are listed below in general:

e Arranging the preparations for the new
program,

e Ensuring the purposes of different
configuration and standardization.

e To provide different procurement
requirements.
e Making decisions by means of muld

national committees.

*Business distrubition among program
participants.

Reconciling  different  procurement

approaches.

* Scheduling for multi-element integrated
final product.

e Eliminating the political effects that change
programs.

Each factor mentioned above may influence
joint-production calendar and cost on certain
levels. Joint-production cost is an issue that
remains important principally, In the case of one
participant  to

joint-production brings
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artis tim katilimeilara yansidigindan etkilenme
azalir. Her ortak dretim programinda muhtemel
ortak tiretim maliyetine etki eden 2 ana eleman
vardir.

e Teknoloji transfer isleminde karsilasilan
maliyet, (Uretim faaliyeti baslamadan ortaya
cikar)

Uretim cabalarinin  dublikasyonundan
kaynaklanan verimsizlik sonucu olusan maliyet,

Ik grupta teknik bilgi tedarigi, mithendislik
destegi ve tretim haklarini karsilayacak kontrat
lisans fticretleri ve imtiyazlar dahil edilir. Bu

gruptalki diger maliyetler, farklilik
gereksinimlerinden  ortaya c¢ikan  tasarim

uyarlamalari, parca secimi ve kalifikasyonlari,
tretim yontemleri farkliiklarindan kzlynukldmm
degisiklikler ve test gereksinimlerinden
kaynaklanir.

Ikinci gruptaki verimsizlikler ise, ekonomik
boyuttaki eksiklikler ve belirli dublikasyon

ihtivaclaridir.  Uretim  gorevleri  katulimcilar

arasinda dagitildiginda eger tiretim
sorumluluklart iki veya daha cok kaulimet
arasinda  paylastrilirsa  ekonomik — boyut
azaldigindan verimsizlik riski de artmaktadir. Bu
tir dublikasyonlar tretimde tek kaynaklar
yaratarak azalulabilir, ancak bu da bagimlilig
glindeme getirecektir.

Ortak Gretim programlarindan genel bir diger
program yénetim konusu da tgiinci tlke
transferidir. Teknoloji Avrupadan ABD'ye
akuginda konu sadece diinyay: satis bolgelerine
bolmek kadar kolaydir. Ancak, bunun tersi
oldugunda konu gayet karmasik bir hal
almaktadir. Avrupa iilkeleri dis satislara
biiyiik Slciide baglidir. Mahalli ihtiyaclar az
miktarda oldugundan dis satiglara izin
verilmedigi durumda tiretim ekonomik
olmamaktadir. ABD hiikiimeti lisans altinda
uretilen sistemlerin ticiincii iilke transferini
onaylamadikca, bu gereksinim
gerceklestirilememektedir. Silah ihracinda
karsilasilan bu kisitlayici ABD politikasa,
vasamlari bu satislara bagli olan Avrupa
iilkelerinin ABD ile ortak

gitmelerinde

isbirligine
isteksizlik vyaratmaktadir.
Bunun vaninda Ulkeler ortak giivenlik yararlar
ve kendine yeterlilik saglayan alanlarda ortak
isbirligi programlarina kaulmalktadirlar.
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inefficiency, total program cost goes up;
however, influence goes down since the increase
is reflected to all participants. There are 2 main
elements affecting possible joint production cost
on each joint production program:

e Cost met in the technology transfer
procedure. (Arises before production activity
charts)

e Cost as a result of inefficiency arising from
the duplication of production efforts.

First group includes procurement of technical
knowledge, engineering support and contract
license expenses that will meet production rights
and privileges. Other expenses on this group
occur as a result of design adjustments arising
from variance requirements, part selection and
qualifications., changes arising from difference
between production methods and  test
requirements. The inefficiencies in the second
group
dimension and certain duplication needs when

are the deficiencies on  economic
production missions are distributed among
participants; if production responsibilities are
shared by two or more participants, risk of
up
dimension goes down. This kind of duplications

inefficiency goes since the economic
may be decreased by creating sole sources on
production but, this will bring the dependence
into question.

Another general program management issue
programs third
country transfer. When technology flows from

from joint-production is
Europe to USA, the problem is simple like
dividing the world into Sale Regions. However,
when the reverse happens; subject becomes
European countries are
highly dependent on external sales. Since
the domestic demands are not much, when
external sales are not permitted,
production can not be economic. This
requirement can not be met as far as USA
government does not approve third country
transfer of systems produced under license.
This restrictive US policy on arm export
creates unwillingness of European
Countries whose life depends on the sales
to cooperate with USA. Besides this, countries
do not participate joint-cooperation programs on

quite complex.

areas which provides mutual security benefits and
self-sufficiency.



TEKNOLOJi TRANSFERINDE DIKKAT
EDILMESI GEREKEN HUSUSLAR

Olumsuz yanlarina ragmen; teknoloji transferi
ve uluslararas: ortak tretim programlari bircok
sekilde devam edecektir. Teknolojinin ithali veya
bakilmaksizin

ihracina isbirligine girerken

asagidaki konular gozoninde

bulundurulmalidir.
e Ana esaslar tizerinde anlasma,
e Ortak anlayis ve gliven
e Streklilik
e Ortak-hareket, isbirligi
e Acik yaklasim
e Teknoloji transferine adim adim yaklasim
e Zamann verimli kullanimi
transfer

o Teknoloji edildiginde

metodolojinin de alinmast,

e Gelistirme kisiti olmayan teknoloji alinmasi

POINTS TO CONSIDER IN TECHNOLOGY
TRANSFER

Despite their negative sides; technology

transfer and international joint-production
programs will go on in many ways. Following
points should be taken into account while
entering into cooperation regardless of the

import or export of technology:

e Agreement on the main principles

» Mutual agreement and confidence

e Continuity

e Companion ship cooperation

e Clear approach

e Step-by-step approximation to technology
transfer

e Efficient use of time

eTaking of the methodology while
transferring technology

e Receiving technology without development
restriction.

From Technology Transfer.......

To Producing Technology

Dilemma

[] Transfer = Dependence

[1 Guaranteed Market, Unrisky Produce

[1 Producing Technology is not expensive than
Transferring the Technology in Reality

TEKNOLOJI TRANSFERINDEN
TEKNOLOJi URETIMINE GECI$

Dezavantaj, yiiksek maliyet ve kisitlarina
ragmen bugiine kadar stirekli olarak desteklenen
teknoloji transferi yerine teknoloji tretimine
agirlik verilmesi onem arzetmektedir. Sadece
teknoloji hedefe
varidamayacagi ve devamli olarak disariya
bagiml: kalmaya devam edilecegi aciktir.

transfer etmekle

Teknoloji transfer ederken, hazir sistemlerin
Gretimini disaridan alarak sadece Uretim yeri

degistirilmektedir. Sonucta, transfer edilen
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TRANSITION FROM TECHNOLOGY
TRANSFER TO TECHNOLOGY PRODUCTION

It is important to concentrate on the
technology production instead of technology
transfer which is supported continuously up till
today despite its disadvantages, high cost and
limitations. It is clear that the objective can
not be reached only by transferring
technology and the external dependence
will go on continuously, While transferring
technology, only the production location is
changed taking the production of ready-made

systems externally. At the end, besides the fact
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teknolojinin -~ dig-satmi  yapilamadigr  gibi,
sistemin idamesinde malzeme ve teknik
bilgi acisindan ana ureticiye bagumlilik

devam etmektedir.

Savunma sanayii Gretim sistemimiz, belirli kar
tzerine
risk

alinmamakta ve sadece kirin garanti oldugu

seviyesini  tutturma  ve  artirma

kurulmustur.  Sistem  {retimlerinde

saglam {retimlere yonelinmektedir. Talep,
genellikle disanidan ithalat veya lisans altinda
tretimle karsilanir. Ar-Ge faaliyetlerine fazla
kaynak ayrilmasi gereken ve Ar-Ge calismasinin

ssy

uzun stire aldigi Savunma Sanayii'ne o6zel

sektor ilgi duymamaktadar.

Teknoloji tiretmeyen toplumlarin ithal
ettikleri teknolojiyi, fireten toplumlar gibi
kullanmalarina imkan yoktur.

Bu agidan, teknoloji Gretimine girerek kendi
sistemlerimizi Giretmeli ve prototipler olusturarak
Bu
arasturma, gelistirme, kalite ve uluslararasi
pazarlama sistemlerimizi de gelistirmeliyiz.

dis  pazarlara acilmaliyiz. kapsamda,

Teknoloji iiretimi ucuz degildir. Ancak
hazir alimla tedarik edilen sistemlerde ve
transfer edilen teknolojilerde teknoloji
tiretiminin maliyeti dolayl: olarak fazlastyla
6denmektedir.

SONUC VE ONERILER

Turkiye, ozellikle son 10 yilda F-16 ucaginin
Gretimi ile birlikte cesitli alanlarda ve cesitli
ozellikte teknolojileri farkli boyutlarda transfer
etmektedir. Ucak tiretiminin disinda, motor ve
clektronik sistemlerin (haberlesme, seyrusefer,
elektronik harp, vb.) de Tirkive'de tretilmesi bu
tir sistemlerin uretim ve bakim teknolojisi

konusunda bir alt yapr olusturmustur.

Ancak, burada iki temel teknoloji maalesef
kazmilamamistir. Bunlar,

Sistem tasarimi ve

Sistem entegrasyonudur.

Bu alanlarda kabilivetin kazamlabilmesi igin,
sistem alimlarinda teknik bigilerin muhakkak
alinmast ve ana Gretici firma ile ortak tasarun ve

entegrasyon faaliyetine girilmesi gerekmektedir.

Savunma Sanayii'nin idamesi ve gelisebilmesi
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that exporting of transferred technology can not
be performed; the dependence on the main
producer on as regards the material and
technical knowledge on the activation of
the system.

Our defense industry production system has
been established on reaching a certain profit
level and increasing it. No risk is taken on system
productions and there is tendency only for
reliable  productions on  which profit is
guaranteed. Requirement is procured generally
by means of import of production under license.
Private enterprise/sector has no interest in
Defense Industry on which more resource
should be allocated to R&D activities and R&D

operation takes a long time.

There is no possibility for the societies
that do not produce technology to use the
technology they have imported like the
societies that produce. In this respect, we
should produce our own systems getting into
technology production and expand to external
markets by creating prototypes. Within this
scope, we should also develop our research,
development, quality and international
marketing systems.

Technology production is not cheap.
However, on systems procured by ready-
made purchase and transferred technologies,
the cost of technology production is paid
indirectly more than enough.

CONCLUSION & RECOMMENDATIONS

Turkey is transferring technologies on various
areas and features on different dimensions,
especially in the lost 10 years with the
production of F-16 aircraft. In addition to
aircrafts, production of engine and electronic
systems (communication, navigation, electronic
warfare, etc.,) in Turkey became an
infrastructure  on  the production and
maintenance technology of such systems.

However; two main technologies could not
be acquired, unfortunately, These are

System design and

System integration

To get the capability in these areas; it is

absolutely necessary to obtain technical
knowledge on system purchases and to enter
into common design and integration activities

with main producing firm.

Two main factors for the activation and



icin iki temel faktor,

Devletin sinirsiz destegi ve

Uriinlerin 6zellikle dis tilkelerde pazarlanarak
kaynak yaratilmasidir.

Turkiye'de Savunma Sanayii devletin sinirsiz
destegi ile ayakta kalabildigi icin, kaynaklar
sadece ihtiyacin istenilen kisith stirede tretimine
tahsis edilmekte ve Ar-Ge faaliyetleri icin kaynak
ayrilamamaktadir.

Bu kusitlar altinda, Savanma Sanayiimizin
Teknoloji iiretememesinin ana nedeni,
personel egitim sistemi, devlet ve sanayii
iliskilerti,
ziyade “Savunma Sanayii kuruluslarimizin
kurulus amaci ve dolayisiyla buna bagh
yonetim tarzi1” olarak degerlendirilebilir.

mevcut teknolojik seviyeden

Ulkemizdeki Savunma Sanayii, hemen hemen
tiimiiyle Devlet tarafindan kurulmus olup Devlet
tarafindan desteklenmektedir. Sadece Devletin
taleplerini karsilayan ve Ar-Ge
calismalarina fazla zaman / kaynak tahsis
etmeyen, iiretimini ihrac etmek icin gerekli
pazarlama sistemini kuramayan bir tiretim
sisteminin teknoloji iretiminde cok
gerilerde kalacagy aciktir.

Tirkiye, ivedilikle teknoloji tretim
sistemini kurmali ve Bati1 ilkeleriyle
konsorsiyum esasli baglantilar: bazi alt
sistem teknolojilerinin ArGe sorumlulugu
da dahil olacak sekilde artirilmalidir. Takip
eden asamada dis pazarlara, oncelikle Turk
Cumbhuriyetlerine, dost tllkelere, uzak dogu
tlkelerine yonelmeli ve bu tlkelerle yurtici ArGe
payr daha yiksek konsorsiyumlar olusturarak
ortak-lretim
Biyik
boyutlu ArGe faaliyetleri icin gerekli kaynagmn da

kisa, orta ve wuzun vadeli

programlarint faaliyete gecirmelidir.
ancak bu yolla elde edilebilecegi de gozontinde
bulundurulmalidir.

ArGe faaliyetleri, teknoloji iiretimine
yonelik olmali ve tek bir otorite tarafindan
yonetilmelidir.

Merkezi kurulus sadece ArGe proje
onerilerinin desteklendigi bir organ olmaktan
daha oteye rol almali, uzun vadeli sivil ve
askeri teknoloji gerektiren her tiirlii
ihtiyacin aktarildigi ve wuygun sanayi
kuruluslarina dagitildigs bir otorite haline

getirilmelidir.
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development of Defense Industry are,

the unlimited support of the Government and

Creation of resources by marketing the
products especially in foreign countries.

Since Defense Industry survives with the
unlimited support of the Government in Turkey,
resources are provided to the production of
requirement in required limited period and no
resource can be allocated for R&D activities.

Under these restrictions, the main reason
for the inability of our Defense Industry to
produce technology may be interpreted as
“purpose of the establishment of our
Defense Industry organizations and
menagement depending on this” rather
than personnel training system,
government and industry relations, present
technological level.

The Defense Industry in our country has been
established  almost  completely by  the
government and is supported by the
government. It is clear that a production
system that meet only the requirements of
the government and does not allocate much
time/resource to R&D, that can not
establish the necessary marketing system to
export its production will stay far behind in
technology production.

Turkey should establish its technology
production system immediately and its
connections with Western Countries based
on consortium should be increased also
including the R&D responsibility of some
sub-system technologies. In the following
steps, it should direct to foreigh markets,
especially Turkish Republics; friendly countries,
far east countries and it should activate short,
medium  and  long-term  joint-production
programs by building consortiums with these
countries whose domestic R&D share is more. It
should also be taken into account that the
necessary source for great-size R&D activities
may be obtained only in this way.

R&D activities should be ariented to
technology production and directed by a
single authority.

The central organization should play a role
beyond being a body in which only the R&D
project proposals are supported, it should be
transformed into an authority to which
every kind of demand requiring long-term
civilt and military technologies are
transferred and distributed to proper
industry establishmenits.
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Burada, Fransiz Onera 6rneginde oldugu gibi,
ArGe ve teknoloji tiretim faaliyetlerini kurumlara
tahsis eden, destekleyen ve isbirligini olusturan
bir otorite diisiintilebilir,

Sartnamesi hazirlanan ilk ornek Grtin igin

birden fazla kurulusun vyarstirilmas:  ve

masraflarinin ddenmesi dGnemli bir aractir.

Bu otorite, lretim oncesi ve sonrasinda
tretilen/tiretilecek teknolojinin

pazarlanmasinda, korunmasinda, - ve

gelistirilmesinde rol almalidir.
[lave olarak, bu otorite tarafindan merkezi

bir veri tabani olusturularak bilgi toplama,
toplanan bilgiyi depolama ve kullanilir hale

getirme, boylece muhtemel ArGe
faaliyetlerini belirleyerek planlama ve
koordine etme islevleri de vyerine
getirilmelidir.

Beni dinlediginiz i¢in tesekkiir ederim.
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On this point, an authority may be considered
which assigns R&D and Technology Production
activities to institutions, supports them and
builds cooperation, like the French Onera
example.

Competition among more than one institution
for first sample product whose specification has
been prepared and payment of their expenses is
a main tool.

This authority should take part on the
marketing, protection and development of the
technology produced/to be produced both
before and after production.

In addition, by creating a central database
by this authority, the functions of collecting
information, storing the information
collected and making it useable, therefore
by determining the possible R&D activities,
planning and coordination should also be
performed.

Thank you very much for listening to me.
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14 Nisan 1961°de Eskisehirde dogmustur. ik
ve Orta 6grenimini Eskisehir, Diyarbakir,
lzmirde tamamlamistir. Hava Kuvvetleri
Komutanhgi adina; ITU Makina Fakiiltesi Ugak
Muhendisligi Bolumlndeki ogrenimini 3.5
yilda tamamlayarak 1982 wyilinda Ucak -
Mihendisi olarak mezun olmustur.

Tegmen olarak atandigi 1. HIBM K.igi'nda "
1987 yilina kadar sirasiyla Motor Deneme
Atelyeleri ve Motor Montaj Atelyeleri Sefligi
gbrevlerinde bulunmustur. Jet Motor Sistem,
CNC programlama ve ABD’de motor bremze
egitimlerine katiimstir.

1987-1988 vyillarinda ABD’de, Air Force

Institufe of Technology (AFIT)’de Y&neylem Arastirmasi ve
Uyg. Matematik yliksek lisans programlarini tamamlamistir.
AFIT tarihinde ayni dénemde iki ayri ylksek lisans
programini tamamlayan ilk 6grencidir.

1989-1990 vyillarinda Jet Revizyon Mihendislik Grup
Amirligi gérevini ylritmastir. Bu siire igerisinde; “NATO-
AGARD, Uniform Engine Testing” projesi calismalarina ve
Bremze Modernizasyon kontrat gériismelerine katilmis,
J79-OEL-7 motoru revizyon kabiliyeti kazanma ve J79/J85
bremzelerinin korelasyonu projelerini gerceklestirmistir.

1991-1995 yillaninda bulundugu Teknik Y&netim Motor
Muah. Sb. Md. Gérevi sirasinda J79 motor yenileme (ATA),
J85 motor bakim konsepti, F5 ugak motorunun T38
ugaginda kullaniimasi (J85-5T), Bremzelerin
Modernizasyonu, J8s motorunun bilgisayarla
modellenmesi, J85 STOL azaltici tadilatlar ve ikinci grup
(PO-Il) F16 ugag! motor segim projelerini gergeklestirmistir.

F100, F5, F104, F4, ve F16 ucak kazalarinin incelenmesinde
Teknik inceleme Heyet Uyeligi ve Baskanligi gorevlerinde
bulunmustur.  J79  TIGERS GROUP'un  1995-1996
déneminde baskanhgini yaprmistir.

1996 yilinda Jet Revizyon UPK Grup Amiri ve 1997 yilinda
ise Jet Revizyon Midurt olarak gérevlendirilmis, Temmuz
1997°den itibaren tekrar Teknik Yon. Motor Mih. Sb.
Md.’ne atanmigtir.

Halen AGARD Propulsion and Energetics Panel Gyesidir ve
ITU Ugak Mih. Boélimi'ndeki doktora calismasini
stirdirmektedir. Hv. K.K., Hv. Loj. Kligi ve 1. HIBM K.igi
tarafindan degisik zamanlarda verilen takdirmameler yaninda
Hv. K.K. tarafindan verilen Fikri Gayret 6duilil ile Idari-Lojistik
Hizmet Rozetine ve AFIT Ustln basar ¢duliine sahiptir.

Y.Miih.Bnb. M. Erdogan GUNES evli ve bir gocuk babasi
olup cok iyi derecede Ingilizce konusmaktadir.

He was born in 1961 in Eskisehir. He
completed the Primary and the Secondary
School education in Eskisehir, Diyarbakir and
Izmir then joined to istanbul Technical
University, Mechanical Engineering Faculty
with TUAF’s scholarship and graduated in 3,5
years as an Aircraft Engineer.

# Between 1982 - 1987 he worked at Air Supply
and Maintenance Center (1HIBM) as a
Lieutenant. His position Engine Test
Workshop Chief and Engine Assembly
Workshop Chief.

He joined training program in USA about CNC
Programming and Engine Test.

Between 1989-1990 worked as a Jet Revision Engineering
Group Leader.

During this period worked at “NATO-AGARD, Uniform
Engine Testing” project and joined to Test Modernization
agreement meetings. Worked for Engine Revision of J79-
OEL-7 and Test correlation project for J79/J85.

Between 1991-1995 worked as a Director of Technical
Management Engine Department.

During this years he realized some projects such as J79
Renewal Project (ATA), J85 Engine Maintenance Concept,
Using F5 Aircraft Engine at T38 Aircraft (J85-5T), Test
Modernization, Computerized Modeling of J85 Engine
repair program, J85 STOL increasing reduction and P.Oll
Engine Selection Project.

He directed the J79 TIGERS GROUP in 1995-1996.

In 1996 worked as Jet Revision Group Leader and in 1997
worked as Jet Revision Director.

Still the member of AGARD Propulsion and Energetics
Panel and making Philoshopy of Doctorate Degree at
Istanbul Technical University.

He has many awards that are given by different
organizations.

He is married, has one child.

Erdogan GUNES

Hv. Y. Miith. Bnb. / AF. Eng. Maj. M.Sc.

1. HIBM / 1. ASMC



Sayin Baskan, Saygideger Konuklar,

Ar-Ge konulu sunusuma baslamadan 6nce,
Ucak motor sanayinde faaliyet gosteren kisi,
kurum,  kuruluslart  bir  araya  getiren
organizasyon komitesine ve ayrica, ¢alismalari,
diistinceleri, vizyonlariyla, panelin basarili ve
tlke menfaatlerine en uygun bir sekilde
gerceklesmesine katkida bulunmaya c¢alisan tiim
katlmeilara bagli bulundugum kurulus adina

tesekkiir etmek istiyorum.

Ozellikle, Antalya’da yapilan 2 nci
panelden sonra olusturulan Motor Calisma
Grubu’'nun faaliyetleri takip edildiginde,
panel esnasinda katilimcdarin sundugu
goriislerin  incelenmesi, uygulamaya
gecirilmesi amaciyla organizasyonlarin
olusturulmas: ve en sonunda iiriin olarak
tabir edebilecegimiz, somut calismalarin,
Tiirkiye’de bu alanda calisan kurum,
kurulus ve kisilerin hizmetine
sunulmasinin ¢ok onemli bir gelisme
oldugunu vurgulamak istiyorum.

HIBM.K.Iigi'ndaki Ucak-Motorlar1 AR-GE
calismalan ile ilgili takdimimi

e 1.HIBM.K. ligindaki mevcut uygulama
alanlar

e Bu giline kadar gerceklestirilen projelerden
bazi drnekler

* AR-GE'deki konumuzun ve sorunlarin yer
aldigr durum tesbiti ve

 Oneri
Basliklar altinda arz edecegim.

Havacilikta AR-GE faaliyetleri; bir hava
aracinin tasarim,yapim ve kullanumi safhalarinda
gergeklesmektedir. Ugak Motorlart ile ilgili olarak
1.HIBM.K. ligindaki AR-GE calismalari halen
envanterde bulunan sistemlerin kullanimina
yonelik ihtiyaglarla  smurhdir. Bunlar, ana
basliklar olarak;

* Emniyet ve glivenilirligin arttirilmast,
» Kullanim siiresinin arttirilmasi,

* Bakim konseptinin belirlenmesi,

o Parca ve sistem doniisimu ile

* Onanm yontemi gelistirme calismalardir.
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Mr. Chairman, Distinguished Guests,

Before starting my presentation on R&D; 1
want to thank to the organization committee that
brought the persons, organizations, institutions
performing on Aircraft Engine Industry together
and additionally, to all participants who try to
add to the realization of the panel in a successful
and proper way to the country’s interests with
their works, opinions & visions, in the name of

my instution.

Especially, when following the activities
of Engine Working Group which is
established after the 2nd panel in Antalya, I
want to emphasize that it is an important
development to build organizations with
the purpose of examining and applying the
opinions presented by participants during
the panel and at the end, that the concrete
works which we can define as products are
submitted to the service of organization,
institution and persons working on this

area.

I will do my presentation about Aircraft
Engines R&D activities in 1. HIBM Command
under the headings of:

e Present application areas in 1. HIBM

Command

» Some examples from projects realized up

till today

® Determination of the situation including

our position in R&D and problems
® Proposal

R&D activities in aviation are achieved at the
stages of design, production and operating of an
aircraft R&D works in 1. HIBM are limited with
requirements directed to the use of systems in
the inventory. These are, under headings,

e Increasing safety and reliability

e Increasing the period of operation

® Determining the maintenance concept

®

Part and system recyle and

Studies of the repair method developments.
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Bu calismalar ile kullammm o6mrii boyunca
karsilasilan ariza ve aksakliklarin tekrarini
onlemek tizere tedbirler gelistirilmesi, emniyetli
ve ckonomik 6mrinii dolduran sistemlerin
kullanim siiresinin uzatlabilmesi i¢in gerekli
modernizasyon ve vyenileme ihtiyaglarinin
belirlenmesi, mevcut lojistik sistem imkan,
kabiliyet ve yetenekleri dikkate alinarak ugus
emniyetini en st dizeyde tutabilecek bakim
seviyeleri; periyod  ve kapsamlarinin
belirlenmesi, kullanim disi kalmis sistemlerin ve
parcalarinin gerekli tadilatlarla mevcut sistemler
Gzerinde  kullaniminin

saglanmasi, onarimm

yontemlerinin gelistirilmesiyle hasarl

malzemelerin geri kazanilmasi saglanmaktadir.

kadar
AR-GE
calismalarindan yukarida siralanan uygulama

HIBM.K.ligi'nda bu
gerceklestirilmis

glne
motorla  ilgili

alanlarina birer 6rnek olmak tizere bazi projeleri
tarutmak istiyorum. Bunlar :

e |85 Stol Modifikasyonlart,
e J79 Motor Yenileme,

e |85 Motor Bakim Konsepti Degisikligi,

¢ |85 Motor Dontisimd,

e Ucak Test Projesi

e |85 motorlarinda goriilen yiiksek oranli stol
olaylart, bunlarin  énlenmesine  yonelik
calismalarin baslatilmasini gerektirmistir: NATO-
AGARD destek programi cercevesinde bu
konuda Kanada NRCC, ODTU ve TEI ile isbirligi
yapilmistir,  Kompresdr rotor ve  kapaklari
arasindaki kleransin iyilestirilmesi amaciyla
kapaklar Gzerine asindirilabilir  kaplama
uygulanmasi baslatulmistir. J85 motoruna yonelik
bilgisayar ortaminda simulasyon programi
calismalarinin  tamamlanmas: neticesinde, yeni
bir yakit akisi ve trim prosediirli belirlenmistir.
Yeni ortaminda

prosediiriin  bilgisayar

simiilasyonundan olumlu sonuclar alinaralk,

motorun  stol marjininin  genisledigi tespit
edilmistir. ~ Stol  marjininin  genislemesinin
yaninda, motor eksoz gaz sicakhginin

dusiriilmesi  de saglanarak sicak  kisim

parcalarinin 6mri uzatlmustir.

Bu proje kapsaminda halen uygulama
asamasinda olan son tadilat A/B stol dnleme

tadilatidir.

J85 serisi motorlarla meydana gelen stol
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With these studies, it is possible to take
measures to prevent the reoccurrence of failures
and interruptions during the lifetime (of use) to
determine the needs for modernization and
renewal to extend the period of operation of
systems whose safe and economic lives have
expired, to provide maintenance levels that can
hold the safety security at the maximum level
considering the present logistic system
possibility, capability and abilities, to determine
periods and scopes, to provide the use of
systems and parts which are out of order on the
systems available by the necessary modifications
and to recover the damaged material by

developing the repair methods.

I want to introduce some projects as an
example to application areas listed above from
R&D activities about engine that are performed
in 1. HIBM up till today. These are:

e ]85 Stall modifications

® J79 Engine Renewal

¢ ]85 Engine Maintenance Concept Alteration

e ]85 Engine Conversion

e Aircraft Test Project

e High rate of stall events seen in J85 engines
necessitated the start of activities to prevent
them. A cooperation is bulit with Canada NRCC,
METU and TEI on this issue within the frame of
NATO-AGARD subvention program. Application
of coating that can be worn over covern started
with the purpose of improving the clearance
between compressor rotor and its covers. At the
end of completion of simulation program in
computer environment directed to J85 engine, a

new fuel flow and trim

procedure are
determined. Tt is seen that the stall margin of the
engine widened, after obtaining positive results
from the simulation of new procedure in
computer environment. Beside the extension of
stall margin, decreasing the engine axhaust gas
temperature the life time of hot section parts are
extended.

The last modification which is still in
application within the scope of this project is A/B

stall prevention modification.

It has been determined that 35 % of stalls on



olaylarinin %35'inin, gaz kolunun A/B’ye atilmast
esnasinda, ¢cok kisa bir siire icin tirbin girisinde
meydana gelen basing artisindan olustugu tespit
edilmistir. Bu basing¢ artisini gidermek amaciyla,
Anti-Ice Sistemini 10 saniye de* vreye sokan bir
daha A/B’siz  versiyon icin
Kanada’'da gelistirilmistir. Bu sistem hakkindaki
bilgilerde  dikkate 1.HIBM.K.lig1
tarafindan envanterimizdeki J85 motorlarina

sistem once

alinarak

uygun, giniimiz elektronigini kullanan 6zgiin
bir {nite tasarlanmis ve prototip imalat
yvapilmistir.  Prototip Unitenin ucus testleri
yapilmis ve olumlu netice alinmistir, Proje tiim F-

S'lere uygulanma asamasindadir.

Bu ve benzeri yenileme projeleri, sistemlerin
tasarmmlarinda 6ngoriilen ekonomik dmirlerinin
otesine tasan kullamm strelerinde de emniyetle
kullanimin  saglanmast

amaciyla  gindeme

gelmektedir.  Normalde  yorulma — dmiir
bicilmemis tniteler tasarim dmriiniin Otesindeki
kullanum strelerinde ucus emniyet problemi
haline gelmekte veya yiiksek ariza oranlart
faaliyet destek

yizdesini  distiriirken

maliyetlerini de arttirilmaktadir,

e 1974 yilinda servise giren J79 motorun

revizyonlart  esnasinda ekonomik omriind
doldurdugunda kara verilen 13 kalem malzeme
yenilestirilerek, ariza oranlar
distiriilmiis, buna bagh olarak hareket etkinligi
ugus bakim

masraflarinda tasarruf saglanmistir.

motorlarin

ve emniyeti  arttirilarak,

CHANGE OF J85 ENGINE
- MIAINTANENCE COMNCEPT

Bir hava araci veya alt sistemi icin belirlenen
bakim konsepti, Birlik seviyesinde ve Depo
Seviyesinde yapilacak bakimlarin kapsami ve
periyodlarini

icermektedir.  Uygulanacak

bakimlar, ilgili sistem icin Ongorillen ucus
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J85 series engines occurred as a result of increase
in pressure on turbine intake while the throttle
moved to A/B. To eliminate this pressure
increase, a system that enables the Anti-Ice
system for 10 seconds first has been developed
in Canada for a version without A/B. Taking into
consideration the information about this system;
a specific unit has been designed which is
available for J85 engines in our inventory, using
current electronics and a prototype has been
manufactured by 1. HIBM. The flight tests of
prototype unit have been made and positive
results have been produced. Project is to be

applied to all F-5s.

This renewal project and similar ones come
into question to be able to use the systems safely
also in operation cycle they exceed the economic
lifetime foreseen on their designs. Normally;
units with no fatigue life become a problem of
flight safety within operation cycle exceeding
design life or while high breakdown rates
diminish activity rate the increase support
expernses.

The trouble rates of engines have been
decreased by renewing 13 items of material
which are decided to have ended their economic
life time in the course of revision of J79-engine
which enters into service in 1974 and upon this,
cost reduction realized on maintenance
expenditure by increasing mission effectiveness

and flight safety.

e The trouble concept determined for an air
vehicle or sub-system includes the scope and
periods of maintenance that will be done in Unit
and Depot Level. As the maintenance to be
applied provides the standards like flight safety
and serviceability rate which are foreseen for the
relevant system, they should be applicable by tha
present logistic system and economic. Therefore,
the maintanance concept should respond to the
restrictions of being economic and supportable
beside the technical issues.

e According to previous concept carried out
in J85
consisting of maintenance of 600 and 1200 hours

engine, maintenance levels were

made on unit level and revision of 3600/6000
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emniyeti ve faaliyet orami gibi standartlan
saglarken diger taraftan mevcut lojistik sistem
tarafindan uygulanabilir ve ekonomik olmak
durumundadir. Bu yiizden, bakim konsepti
ekonomiklik ve
da

teknik hususlar yaninda,

desteknelebilirlik  kisitlarina cevap

verebilmelidir.

e J85 motorunda uygulanan onceki konsepte
birlik  seviyesi
gerceklestirilen 600 ve 1200 saatlik bakim ile
3600/6000
gerceklestirilen revizyondan olusmaktaydi. 600
saatlik sicak  bolgelerin - kontrolu
meveuttur. 1200 saatlik bakimda ise revizyon

gore  bakim  seviyeleri,

saatte, depo seviyesinde

bakimda

seviyesi sokimii gerektiren bir bakim seviyesi
olup, ucus emniyeti acisindan 6nem arzeden
parcalarin  NDI kontrolii neticesinde hirlik
seviyesi tamirlikler Birlikte, limiti asanlar ise
Depo’da 1HIBM.K. ligina
gonderilmekteydi. Bu bakimlar ile motorun 1200

tamiri  amaciyla
saat daha giivenle ugabilmesi igin yeterli ucus

emniyeti tesis edilmesi ongoriilmekteydi.
‘Revizyon ise motorun modeline gore 3600 veya
6000 saatte bir yapilmakta ve komple sokiilen
motorun istisnasiz tim par¢alarinin  isleme
alinmasinit icermekteydi. Bu konseptte yer alan
1200 saatlik birlik seviyesi bakim, mevcut sistem
tarafindan  uygulanabilir  degildi, revizyon
perivodu ise 18-20 senelik stirelere karsilik
geldigi icin ucus emniyeti yontinden zaafiyetler

olusmaktayd:.

Yeni bakim konsepti ile daha dnce 3600 veya
6000 ucus saati olan revizyon periyodu 1200
saate indirilmistir. Revizyon is kapsanu da takip
eden 1200 saatlik kullanimdaki ucus emniyetini
saglayacak sekilde yeniden belirlenmistir. Bu
sekilde  18-20
motorlar, daha sik araliklarda 6-7 senede bir

senede bir revizyon goéren
bakim amaciyla depoya gelmekte, gerekli ucus
emniyetinin saglanmasi icin gdze alman bakim

maliyeti de asgari seviyede tutulmaktadir,

Yeni konsept ile zaman, isgiicii ve kaynak
israfina sebep olan gereksiz islerden arindirilmus,
ucus emniyeti ve harekat etkinligini en st
dizeyde tutmayr hedefleyen, Tiurk Hava
Kuvvetleri'nin blnyesine uygun olarak yeni bir
bakim

konsepti serisi

“1200

hazirlanmis
Saatlik

ve ]85

motorlarda Depo  Seviyesi
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hours; hot sections are controlled. But, in the
maintenance of 1200 hours; revision level was a
maintenance level which requires dismounting at
the end of NDI control of parts which were
important with regard to flight safety some to be
repaired on unit level, were sent to 1. HIBM to be
repaired in unit and the ones exceeding the limit
were sent there to be repaired in Depot. The
facilitation of enough flight safety was foreseen
with these maintenance for the engine to fly
additional 1200 safe hours. On the other hand
revision was made each 3600 or 6000 hours
according to the model of the engine and was
including the process aplication of whole parts of
the engine which was completely disassembled.
The unit level maintenance of 1200 hours within
this concept was not applicable by the present
system, some deficiencies were occurring in
terms of flight safety since revision period was
corresponding to periods of 18-20 years.

The previous revision period of 30600 or 6000
hours were decreased to 1200 hours by the new
maintenance concept. The revision work scope
has been determined again in such a way that it
will provide the flight safety in the following
1200 hours of use. In this way, engines which are
revised once in 18-20 years come to the Depot
for maintenance each 6-7 years and the
maintenance cost is realized at minimum level
for necessary flight safety.

‘ nn:uyii'lnalm-iuit ]

With the new concept;

processes resulting waste of time, man hour and

Unneccessary

money all are elliminated a new maintenance
concept prepared aiming to keep flight safety
and mission effectiveness at maximum level that
available to the structure of Turkish Air Forces
and “1200 Hours Expanded

Depot  Level



Genisletilmis  Bakim ve Modiler Sistem”
uygulamasina gecilmistir.

° Kuvvetlerinden SRA

Amerikan Hava
Projesi kapsamunda T38 ucaklarinin  temin
edilmesiyle, bu ucaklarda kullanilan J85-GE-5H
motorlarna ait yedek motor ihtiyact artmustir. Bu
nedenle, yeni J85-GE-5H motorlarinin temin
edilmesi yerine, envanterde yedek miktar fazla
olan F-5 ucaklarina ait J85-GE-13 motorlarinin -
5H yerine kullanilabilecek sekilde dontistimiyle
ihtiyacin karsilanmast 6ngorilmisttir.

Yapilan inceleme neticesinde, motor parcalar
ve aksesuarlar tzerinde yapilacak tadilatlar
belirlenmis, uygulama sonucunda “2 ea prototip
-5T7 olarak adlandirilan motor hazirlanmustir. Her
iki motor once farkli T38lerde belli bir stire

denenmis, olumlu  neticenin-  alinmasini
miteakip, her iki motorda aym govdede
ucusunu  basariyla  tamamlamistir.  Bunun

ardindan  seri Gretim olarak -5T dontisim
motorlart envantere saglanmaktadir.
e Ucak test projesi hava araclarnt ve alt

sistemlerini  ucus esnasinda izlenmesi ve

onceden belirlenen  parametrelerin - gercek
zamanlt olarak iletilmesi ve kaydini saglayacak
bir Ucus Test Merkezinin tesisini dngormektedir.
Halen baslangic asamasinda olan proje
tamamlandiginda ucak motorlaryla ilgili durum
ve Omur tespiti, ariza analizi ve tadilatlarin

denenmesi amaclari icin kullanilabilecektir,

TELEMETRI
ANTENNA

SOUND

. SOUND

LINK LINES
e

Iﬂ 1 I;TII“

i

(3 —
MOBILE STATION

Mobil istasyon ve radyo link hatlart sayesinde

bu test cok genis bir alandan anmnda

izlenebilmektedir. Test ucuslart  ucus test

merkezinden wuzak bir bolgede vyapilmak

istendiginde tabloda goraldigi gibi mobil
kullanilir.

istasyonlar Degerlendirilecek
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Maintenance and Modular System” has started to
be applied on |85 series engines.

e The supply of T38 aircrafts from USAF
within the scope of SRA Project, increased the
need for spare engine pertaining to J85-G-5H
used in these aircrafts. Therefore, instead of
supplying new J85-GE-SH engines it is foreseen
that the need is met by transformation of J85-GE-
13 engines belonging to F-5 aircrafts, of which
there are many spares in a way to be used
instead of SH.

At the end of examination, modifications that
will be done on engine parts and accessories
were determined and at the end of application,
the engine called as “2 ea prototype -51" has
been prepared. Both engines were tested first on
different T-38s following the positive result, both
engines completed the flight on the same body
successfully.  After this, -5T transformation
engines are supplied to the inventory as mass

production.

° foresees

Aircraft  test project the
establishment of a Flight Test Center which will
provide the tracking of air vehicles and
subsytems during fliht and the notification and
record of pre-determined parameters in real
time. When the project is completed which is at
starting point currently, it will be possible to use
it with the purposes of determining condition
and life time, problem analysis and testing of
alterations about aircraft engines.

This test can be tracked on a wide area by
means of mobile station and radio link lines right
at the moment. When test flights are requested to
be done on a region far away from flight test
center, mobile stations are used as shown in
table. Parameter data that are to be evaluated are
conveyed to telemetric antenna and test center
through present data link lines in that moment.

e In this section of my presentation I will try
to summarize the position of R&D in Turkey on
Aircraft-Engine Industry. With respect to studies
whose samples.

I summarized; our studies in 1.HIBM are
limited with present systems in the inventory and
the daily requirements of these systems and

directed to maintenance. These works are done
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parametre verileri mevcut data link hatlan
tizerinden telemetri antenine ve test merkezine
aninda iletilir.

e Takdimimin bu bélimiinde Ucak-Motor
sanayiinde Turkiye'deki arastirma-gelistirmenin
bulundugu durumu 6zetlemeye calisacagim. Su
ana kadar orneklerini ozetledigim calismalara
bakildiginda 1.HIBM K.ligi'ndaki calismalarimiz
envanterinde mevcut olan sistemlerle, bu
sistemlerin  gilincel ihtiyaclar1 ile sl ve
idameye yoneliktir. Bu calismalar kisith sayida
personel ve zaman kullanidarak yapilmakta yeni
sistemlerin tasarimi ve gelistirilmesi bir tarafa,
mevcut  sistemlerin - yeterince:  tanimnmasi
alt  yapisi  dahi

kurulamamakreadir. thtiyac duyulan gorev profili

anlamindaki  bir  bilgi
ve icinde bulunulan c¢evre sartlarn igerisinde,

mevcut sistemlerimizin en yiiksek performansla,

emniyetle ve en ekonomik  sartlarda
kullanilabilmesi, bu sistemlerin  ¢cok iyi
tanmmasina  baghdir. Bu  tamma, imalat

sartnameleri ve diger kullanicilarin tecriibeleri ile
sinirh kalmamaly, icinde bulundugumuz gorev ve
kullanim sartlar altindaki sistem davranislarinin
tiim detaylari ile arasurilmali ve bilinmesi olarak
algilanmahidir. Meveut sistemlerle ilgili bilgi alt
yapisindan kastimiz budur.

Tirkiye genelinde duruma bakildiginda;

e Ucak-motor sanayiinde arastirma ve
gelistirme denildiginde akla gelen TSK,
THY, Savunma Sanayi kuruluslari, TUBITAK
ve bagli kuruluslari ile tiniversiteler gibi
ilgili kuruluslar arasinda bir is ve giic birligi
bugiin kadar ¢ok konusulmasina ragmen
saglanamamistir. .

Son yillarda saglanan ylksek teknoloji ve
uzmanlik birikimleri dnemli bir seviyede, ancak
daginik durumdadir.

Havacilik sanayii disinda faaliyet
gosteren ve yiiksek teknoloji kullanan
kuruluslardan istifade edilememektedir.
Sahip oldugumuz biiyikk beyin giicii
potansiyeli bu sahada yonlendirilememektedir.

Mevcut akademik kadrolarimiz — dlnya
capinda mistesna calismalar gerceklestirmekte
gug,

toplanilamamaktadir.

ancak bu ortak bir hedef ertrafinda
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by using limited amount of personnel and time;
leaving aside the design and development of
new systems; even an information infrastructure
can't be established to let the present systems
know. Within the required mission profile and
environment conditions, the use of our present
systems with highest performance, security and
most economical conditions depends on the well
reputation of these systems. This reputation
shouldn’t  be limited to manufacturing
specifications and experiences of other users;
and should be perceived as the detailed search
and knowing of system behaviors under present
mission and operating conditions. That is what
by
pertaining to current systems.

we  mean information  infrastructure

Looking at the position in Turkey in general;

e A study and efford unity couldn’t be
organized among related instutions like
Turkish Armed Forces, THY, Defense
Institutions,  TUBITAK and
Dependent Institutions and Universities;
which come to mind on the issue of
research and development in aircraft-
engine industry.

Industry

High technology and  specialization
accumulations obtained in last years are at an

important level, but they are diffused.

The institutions operating out of aviation
industry and using high technology can not
be utilized.

The big brain-power potential that we
owned can not be directed on this area.

Our present academic staff does exceptional
studies but this power can not be brought
together around a common target.

e When we say R&D in aircraft engine
industry or in more general terms R&D in
aviation industry; it is possible to bring the
requirements together under that headings, First
of all, there is necessity for well-trained,
experienced manpower and laboratory
environment with proper infrastructure,
facility and equipment they will use. The

contributions of specialists and scientists from



Ucak-motor sanayii veya daha genel anlamda
ArGe
alunda

havacilik  sanayiindeki dedigimizde

ihtivaclart  su  basliklar toplamalk

mimkiindiir. Oncelikle ¢ok iyi yetismis,
giicii
kullanacag: uygun alt vyapa,

tecritbeli insan ve bunlarin

tesis ve
donanima sahip laboratuar ortaminin
tesisine ihtiya¢ vardir. Bu calismalarda farkh
disiplinlerden uzmanlar1 ve bilim adamlarinin
katkilarina ihtiya¢ olacakur. Disiplinler arasi
calismalari bir
organizasyonun kurulmasina ve hepsinden
onemlisi calismalar icin
hedeflerin belirlenmesine ihtiyac vardir. Su

yiritebilecek
yapilacak

ana kadar ortaya koymaya calistiguniz tespitler,
TUBITAK tarafindan ilgili tiim kuruluslarla
koordine edilerek hazirlanmis olan “Turkiye'nin
Politikas1”

doktmanindaki tespitler ile cakismaktadir. Bu

Hava-Uzay Bilim ve Teknoloji
dokimanda; hedeflerin rine dayali olarak
belirlenmesi onerilmektedir. Urliin kavraminin;
mevcut sistemlerle ilgili bilgi alt vapisindan,
bunlarin  gelistirilmesine  ve  gelecekte
kullanilacak sistemlerin dzgiin tasarmmindan yurt
ici imkanlarla Gretimine kadar genis bir yelpazeyi

kapsayabilecegini degerlendirmekteyiz.
Bu noktada Onerimiz; ihtiyac duyulan
kadar

yonlendirme ve koordinasyonu saglayacak,
disiplinler arasi calismalari yonetecek, yeni

iiriinlerin tarifinden iiretimine

beyin giicii yetistirecek, oncelikle mevcut
sistemlerin iizerindeki -etkinlikligimizi
saglarken gelecekte ihtiyac duyulacak
sistemlerin gelistirilmesini de saglayacak
ULUSAL HAVACILIK ve UZAY ARASTIRMA

ENSTITUSU’ niin kurulmasidir

Bu kurulusla ilgili organizasyonun ise burada
goruldiigi sekilde yapilmasimin uygun olacagini
ongodrmekteyiz. Bu enstiti MAM ve SAGE gibi
TUBITAK'a bagh bir kurulus olmalidir. Kisitlt
kaynaklardan azami faydanin saglanabilmesi ve
arastirmact ile kullanict arasindaki divalogun
saglanabilmesi ve arastirmact ile kullanict
arasindaki diyalogun saglanabilmesi icin kurulus
binyesinde Universiteler, savunma sanayii
kuruluslart ve HiBM'ler gibi TSK'nin ilgili

birimlerinden katilimcilara yer verilmelidir.
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various disciplines will be required on these
There the
establishment of an organization which will

studies. is mnecessity for
be able to carry out the inter-disciplinary
than
everything the determination of objectives

for the studies that will be done.

studies and more important

The fixations we tried to put forward up to
now are intersecting with the ones on the
of &
Technology Policy of Turkey” which is prepared
by TUBITAK by coordinating with all related

document “The AeroSpace Science

institutions. On this document, it is suggested
that the objectives are determined based on the
product we interpret that the concept of product
will be able to cover a wide area from the
information infrastructure about present systems,
to their development and from the specific
design of systems that will be used in the future

to their production with inland facilities.

Our suggestion at this point is the
establishment of NATIONAL AVIATION &
SPACE RESEARCH INSTITUTE which will
provide the direction and coordination
from the definition of required products to
their production; regulate interdisciplinary
studies, educate new brain power, provide
the development of systems that will be
needed in the future while ensuring our
effectiveness on present systems primarily.

We fore see that organization of this
institution should be in this mentioned way. This
institute must be an institution connected to
TUBITAK like MAM and SAGE. Participants from
the related units of TuAF like HIBMs, Universities

and Defense Industry Institutions should be
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Ulusal

Enstitiisu'niin

Havacilik Uzay Arastirma

kurulmas: asamasinda,
tartisilabilecek, fakat 1 nci Hava Ikmal Bakim
Merkez Komutanhigrnm distindiigi on kabuller
ise su sekilde siralanabilir: Bu kurulus,

e TUBITAK a bagl,

e Bagimsiz blitceli,

e Havacilik ve uzay arastirmalart icin gerekli
techizat, donanum, tesis ve alt yapiya sahip,

e Cekirdek akademik personeli meveut,

e Tiirkiye'de Havacilik Teknolojileri
konusunda uzman akademik personelin gecici
veya devamli gorevlendirildigi,

e Hv.K.K.hgmin ihtiyac duydugu AR-GE
projelerine yer veren,

e Yiksek Teknoloji ve AR-GE projelerine

yonelik, uygulamal 1 egitim programlarinin
‘uygulandigy,

» Akademik Program yaptirma vyetkisine
sahip, bir kurulus olmahdir.

THIBM.K.ig1 olarak ucak motor sanayiinde
AR-GE'nin olmast gercken yere ulasabilmesi icin
onerimiz, bu enstitiiniin ivedilikle kurulusunun
gerceklestirilmesidir.

Tesekkir ederim.
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given place within the structure of this institute
for the maximum utilization of limited resources

and the dialog between researcher and operator,

The primary acceptances which can be
discussed on the establishment step of National
Aviation Space Research Institute but which are
though of by 1.HIBM may be listed as follows:
This institution should be the one that

e is connected to TUBITAK

e has independent budget

e has the necessary equipment, hardware,
facility and infrastructure for aviation and space
researches.

e has the nucleus academic personnel.

e employs specialist academic personnel on
the issue of Aviation Technologies in Turkey
permanently or temporarily.

e considers to R&D projects needed by Air
Forces Command,

e carries out applied training programs which
are directed to High Technology and R&D
projects.

e has the authority to let an academic

program be made.

As 1.HIBM command, we suggest the
immediate establishment of this institute in order
for the R&D in aircraft engine industry reaches

the point it should be.,

Thank you very much.



|
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Mih. Utgm. Bahadir MARKAL, 27
Nisan 1968 tarihinde Trabzon’da
dogmustur. llk ve orta 6grenimini
izmirde, lise 6grenimini ise
Diyarbakir'da tamamlamigtir. 1985
yilinda Karadeniz Teknik Universitesi,
Mihendislik Mimarlk Fakultesi,
Makina Moihendisligi bdlimine
girmis ve 1990 ylilnda mezun
olmustur. 1991 wyiinda Hava
Kuvvetleri Komutanhigina Muhendis
Tegmen olarak katilmig olup, 1’inci Hava lkmal
Bakim Merkez Komutanligina atanmistir.

1991-1996 yillan arasinda Ugak Motor Revizyon
atelyesinde sirasiyla, Motor Test Atelye Sefi,
Onarnim Atelyeleri Grup Amiri, MUhendislik Grup
Amiri olarak gérev yaptiktan sonra, 15 Ocak
1996 tarihinde Teknik Yonetim Baskanhd Motor
Mihendislik Kisim Amirligi gérevine atanmistir.

Gorev almig oldugu projeler, F110 Bremze
Projesi, F110 DSB Projesi, Peace Onyx-ll
Projesi, CT7/T700 Motor DSB Projesi, JFS (Jet
Fuel Starter) DSB Projesidir.

Muh. Utgm. Bahadir MARKAL evli ve bir gocuk
babasi olup, iyi derecede ingilizce bilmektedir.

Second Lieutenant Bahadir MARKAL
was born 27 April 1968 at Trabzon.
He had completed the Primary and
the Secondary School in izmir and
finished the High School in
Diyarbakir, Then. Karadeniz
Technical University, Engineering &
‘Architecture Faculty, Mechanical
Engineering  Department, and
graduated in 1990.

In 1991 has joined to TUAF as
Lieutenant and begin to work at 1st Air Supply
and Maintenance Center. (1.HIBM)

Between 1991-1996 in Aircraft Engine Revision
Workshop : First Chief of Eng. Test Workshop
then Repair Workshops. 15 January 1996
Section Leader of Technical Management
Presidency Engine Engineering.

Projects :F110 Test Project F110 DLM
project, Maintenance Project Peace Onyx I
Project, Jet Fuel Starter DLM Project

Married and has one child.

Bahadir MARKAL

Hv.Mﬁh.ﬁtgm. / AF Eng. First Lieutenant

1. HiBM / 1. ASMC



Sayin Baskan Degerli konuklar,

Ucak motor sanayisi glindeminde

zamanlarda yer alan ve ozellikle yeni jenerasyon

sO0n

motor parcalarinin onarimlarinda kullanilip, 2nci
paket F-16 ucaklarinin motor seciminde Off-Set
olarak saglanan, HI-TECH Onarim Proseslerinin
kullanim teknik
detaylarint ve iceriklerini bilginize sunmak

yerleriyle beraber bazi
amaciyla hazirladigumiz bu bilgi paketinin faydali

olacagint umuyor ve saygilar sunuyorum.

CODEP / CODAL

* GOAL

* HPT and LPT BLADES and NOZZLES’;
* ENDURING TO HIGH TEMPERATURE AND CORROSION
* TO MINIMIZE OXIDATION and EROSION

e MAIN POINTS OF PROCESSES;

¢ REPAIR REQUIREMENT BEFORE COATING

* SHOT PEENING and ULTRASONIC CLEANING
* PLASMA SPRAY and LOADING BOXES

* HEAT TREATMENT in HYDROGEN FURNACE
* HEAT and CORROSION RESISTANCE

* DIFFUSION COATING

Bu kapsamda : Codep-Codal, ADH, F(-),
Rubber Seal ve ¢evre duyarlilig acisindan proses
olarak olmasa bile atiklarinin cevreye verdigi
zarart minimize eden techizata ve sisteme sahip
olan Chemical Cleaning’in tamtimi yapilacaktir.

Codep-Codal Prosesinin amact HPT ve LPT
pale ve nozullari gibi yuksek sicaklik ve
korozyona maruz parcalarin oksidasyon ve
erezyonunu en aza indirgemek amaciyla
kullanidan bir cesit kaplamadir.

Bu amacla, kaplama oncesi gerekli tamir,
kumlama ve ultrasonik temizleme proseslerine
tabi tutulan parca, prosese tzel olarak hazirlanan
kaplama tozuyla beraber kutulara yerlestirilir ve
hidrojen firininda 1s1l islem uygulanic. Bu
islemin sonucunda yumusatma ve sertlestirme
amaclh Vakum finni islemi gerceklestirilerek,
parcaya 1st ve korozyon dayanimi veren bir

difiizyon kaplama uygulanmis olur.

e ikinci olarak taniimi yapilacak olan proses
“nozul vane’lerde olusan kilcal catlaklarin
tamirinde kullanilan ve Braze islemine nazaran
daha iyi sonucun alindigi Activated Difusion
Healing (ADH) prosesidir.
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Mr. Chairman, Distinguished Guests,

I hope that this information package will be
benetficial to you that we prepared to present the
technical details and contents of HI-TECH
Repairs Processes together with their places of
use, that take place on the agenda of aircraft
engine industry in the recent times and are used
by the overhaul of new generation engine parts
and provided as off-set on the selection of 2nd
package engines ofF-16 aircrafts and I present
my respects.

BORAZON

* GOAL
» HPT BLADE and FOS DISCS
* CREATE A SURFACE RESISTS TO HEAT AND
FRICTION
* GE SPECIAL PROCESS

* MAIN PARTS OF PROCESSES;
* COATING WITH ETCHING IN THE DIRECTION OF
ELECTROL YSIS

* DIFFISION TO THE SURFACE OF BOR-NITRUR ALLOY

Within this scope, Codep-Codal, AOH, F(-),
Rubber Seal and Chemical Cleaning, even if it is
not a process in terms of environment sensitivity,
has an equipment and system which minimizes
the damages of its wastes to the environment,
will be introduced.

Codep-Codal Process is a coating used with
the purpose of minimizing the oxidation and
erosion of parts subject to high temperature and
corrosion like HPT and LPT blade and nozzles
with this purpose; the part subject to necessary
overhaul, sanding and ultrasonic cleaning
processes before coating is placed on the boxes
together with coating powder specific to process
and the thermal procedure will be run in
hydrogen oven. At the end of this procedure,
vacuum oven procedure aimed at softening and
hardening is run and a diffusion coating is
applied which gives temperature and corrosion
resistance to the part.

e The second process to be introduced is the
Activated Diffusion Healing (ADH) process
which is used on the overhaul of capillary cracks
arising on “nozul vanes” and gives better results
that the Braze procedure.
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ADH
(ACTIVATED DIFFUSION HEALING)

* AIM
° CAPILLARY CRACKS GROWN IN NOZZLE VANES
* GETTING BETTER RESULT FROM BRAZE
* CRACK REPAIR PROCESS

* MAIN PARTS OF PROCESSES;

A BRAZE POWDER AVAILABLE THAT PENETRATES TO THE INNER SIDE
OF THE CRACKED MATERIAL

* THE POWDER USED IN BRAZE, FOUND IN CRACKED PARTS OF THE
MATERIAL AS A INTERMEDIATE MATERIAL

o [T FILLS THE CRACKED SURFACE BY MIXING TO THE MATERIAL IN ADH
* BETTER RESULT IN FINE CRACKS

Bu prosesde, catlak malzemenin ic dokusuna
niifuziyeti daha iyi olan bir braze tozu uygulanan
proses geregi ana malzemenin kristal yapisina
karismakta ve tek bir malzeme olarak catlak alan
doldurmaktadir.  Bu sekilde daha ince
catlaklarda, daha verimli sonuc¢ elde etmek

miimkiin olmalktadir.

Flouride Ion Cleaning (F-Ion) olarak ifade
edilen ve ADH uygulanacak par¢amin azami

derecede catlak bolgesinin  temizlenmesini

ongoren  bu  islem ayrica Codep Prosesi

oncesinde ayni amacla kullaniir.

Hidrojen  finrninda  ylksek  sicaklikta

uygulanan proses, catlak alanindaki temizleme

islemini gerceklestirmektedir.

RUBBER SEAL

* GOAL;
¢ CHANGING RUBBER SEALS OF THE FAN STATOR CASES

* MAIN PARTS OF THE PROCESSES;
¢ BLACK RUBBER MATERIAL
* CASTING
* HARDENING IN FURNACE
* PLASTERING TO A CASE
* GRINDING

Rubber Seal olarak ifade edilen ve Fan Stator
Case'lerin ana malzemesinin asinma sonucu
degistirilmesini amaclayan bu prosesde, siyah
sekilde

sonrasinda firinda sertlestirilerek case’e sivanur.

kaucuk malzeme, uygun dokimi
{slem sonucunda grinding islemi uygulanir.
Bu, sanayide ¢alisan kuruluslarda kullanilan

temizleme prosesleriyle hemen hemen ayni
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In this process, a braze powder which better
penetrates to the inner, Texture of the cracked
material is mixing to the crystal structure of the
main material as a requirement of the process
and fills the cracked area as one single material.
In this way, it is possible to obtain efficient
results on tiny cracks.

F-ION
(FLUORIDE ION CLEANING

» GOAL,;
e IN HPT, LPT BLADEs and VANES
* ADH REPAIR WILL APPLY
e CLEANING THE INNER SIDE OF THE CAPILLARY BREAKS
e CODEP COATING IS USED
e MAIN PARTS OF PROCESSES
¢ IN HYDROGEN FURNACE WITH HIGH TEMPERATURE
» CLEANING PARTS BEFORE ADH

e This procedure which is expressed as
Fluoride Ion Cleaning (F-Ion) and foresees
the cleaning of maximum cracked region of the
part to which ADH will be applied, is run before

codep porcess with the same purpose as well.

The process applied at high temperature in
hydrogen oven runs the cleaning procedure in

cracked area.

e In this process, which is called as Rubber
Seal and aims the change of the main material of
Fan Stator Cases as a result of erosion, black
rubber material is hardened in the oven after
casting in the appropriate way and plastered to
the case. At the end of the procedure, grinding
procedure is run.

CHEMICAL CLEANING

PROPERTIES;
e 300 ENGINE CAPACITY PER YEAR
» TOTAL 42 CLEANING an 41 DECUMING STATION

* BOILERS FORMED WITH POLYMERIC, STAINLESS MATERIALS
COMPOUNDS

* TOUCH-SCREEN AUTOMATIC CONTROL

¢ BOILERS ELECTRIC HEATED, MIXER, AIR BLOWER, AIR AGITATION,
SCRUBBER

* DRYING HURDLES ARE AVAILABLE

e IT HAS ULTRASONIC CLEANING SYSTEM

* SPECIAL ROOMS FOR COMBUSTABLE CHEMICALS
* REFINING SYSTEM FOR CHEMICAL DUMPS

« CLEANING THA AIR WITH THE SCRUBBER SYSTEM




proseslere sahip olan kimyasal temizleme
atelyesindeki techizat ve sistem yilda 300 motor
kapasiteli olup toplam 42 temizleme ve 41 soyma
istasyonuna sahiptir.

Kazanlar  polimerik,  paslanmaz  ve
kansimlarindan yvapilmis olup prosesin kontrolii
Touch-Screen otomatik kontrollidiir,

Kazanlar elektrik 1sincih olup, her kazanin
mixer, air bolwer, air agitation ve scrubber
tinitesi meveuttur.

Proses sonucu uygulanacak kurutmaya ait
firinlar - mevcut olup, ultrasonik temizleme

sistemine  sahiptir.  Yamicr  kimyasallarin
bulundugu prosesler icin 6zel oda kontroli

vardir.

Kimyasal atiklarin cevreye zarar vermeden
imhast amaciyla artma sistemi ve kazanlardan
¢tkan kimyasal malzeme havasinin temizlenmesi
amaciyla Scrubber sistemi mevcuttur.

Boyle seckin bir gruba, gtindemimizde
onemli bir ver teskil eden HiTech Prosesler
konusunda bilgi aktarmaktan linci HIBM.K.1ig:
olarak blyik kivane duydugumuzu belirterek,

saygilarimi sunarim.
Remzi UTKUN

Bnb. Erdogan GUNES, TUBITAK'ta kurulacak
olan Uzay ve Havaclik Enstitiisinde TAI ve
TElI'den bahsetti. Acaba diger kuruluslart neden
onlarmn icerisine almadi, HAVELSAN ve ASELSAN
gibi? Ben onu merak ettim, cevaplandirabilir mi

acaba?

Erdogan GUNES

Ben takdimimi yaparken TAI, TEI ve diger
sanayii  kuruluslart  diye ifade  ettigimi
hatirhiyorum  eger bu  konuda bir  yanhs

anlasilmaya meydan verilmisse diizeltirim.
Ahmet S. UCER

Efendim bir soru daha alabiliriz. Benim bir
sorum var aslinda; Sn. MARKAL veya baska bir

arkadas olabilir.

I. HIBM K.lignda kazanimakta olan bu
viiksek teknoloji onarim kabiliyeti konusunda:
Kullanimi nasil vapacaksiniz? Ben onu merak
ediyorum. Yalniz i¢c kullanima nu yonelik olacak
yoksa yurtdisindan veya vyurticinden bazi
kuruluslara da acik olacak mu?
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The equipment and system on chemical
cleaning workshop having almost the same
processes with the ones used in institutions
acting in the industry, has a capacitiy of 300
engines and 42 cleaning and 41 robbing stations.

Boilers are polymeric, stainless and mixture
of them and the control of process automatic
Touch-Screen.

Boilers have electric heater and each boiler
has mixer, air blower, air agitation and scrubber

unit.

There are ovens pertaining to dry = at the
end of process and it has ultrasonic cleaning
system. There is special room control for
processes with flamable chemicals.

Refining system is available for the aim of
destruction of chemical wastes without
damaging the environment and scrubber system
is available for the cleaning of chemical material
air coming out of boilers.

I want to say that as 1.HIBM command, we
are pleased to inform such an elite group about
it. Tech processes that have an important place
on our agende and I present my respects.

Remzi UTKUN :

Major Erdogan GUNES talked about TAI and
TEI on the space and Aviation Institute which is
to be established in TUBITAK, | wonder why he
didn’t include other institutions like HAVELSAN
and ASELSAN among them? Would he be able to
answer please?
Erdogan GUNES :

I remember as I expressed as TAI, TEl and
other indusrtry institutions while representing
but if there is room left for misunderstandign, 1

would correct it.
Ahmet S. UCER :

We may take one more question. Actually, |
have a question, to Mr. MARKAL or another

colleague.

About the high technology overhaul
capability which is about to be gained in
1.HIBM: How will you do the operation?I
wonder this. Will it be directed only domestic use
or will it be available to other institutions
both domestic and abroad?
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Management acisindan nastl bir

organizasyon, nasil bir isletme diistintiyorsunuz?
Can EREL

Yeni kurdugumuz atélyeler, su anda mevcut
kazanmis oldugumuz ve ileride kazanacagumiz
kabiliyetler hem milli hem de yurt disindaki
kullanimina  Doner

kuruluslarin Sermaye

araciigiyla aciktir,
Zekai ALTAY

Saymn Baskan sizin sorunuza agiklik getirmelk
istiyorum. I. HIBM K.ligimin tiim k abiliyetlerini
disa pazarlayabilmek icin TEI'nin girisimleri,
gayretleri vardir. Bunu bilgilerinize sunmak
istedim.

What kind of an organization and operation
do you think about in terms of management?

Can EREL :

Our new workshops, present capabilities we
received and the ones we will have in the future
are available to use by both national and foreign
institutions through floating capital.

Zekai ALTAY :

Mr. Chairman, T want to make your question
clear: TEI has endeavors and efforts to market all
capabilities of 1.HIBM command externally. I
wanted to submit this to your information.
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H. Temel BELEK 1947 vyilinda
Edremit'te doddu. Orta 6gretimini
T:E B Ankara Koleji'nde
tamamladiktan sonra 1965 yilinda
O.D.T.U. Makina Mihendisligi
Bolimine girdi. 1970 yilinda Makina
Mihendisligiyle Lisans Diplomasi
aldi. 1971 yilinda Milli Egitim g
Bakanliginin bursu ile Ingiltere’ye
gitti. Yilksek Lisans calismalarini
University of Surrey’de Uygulamali
Dinamik ve Mekanik Titresimler
konusunda 1973 yilinda tamamladi. Daha sonra
yine ayni Universitede doktorasini
tamamlayarak 1977’'de yurda déndi. Doktorasi
sirasinda University of Surrey’de asistan olarak
gorev yaptl. 1978 yilinda Istanbul Teknik
Universitesi'ne Doktor Asistan olarak girdi.
1980-82 yillarinda Japon Hikimetinden aldig
bir bursla Dogentlik caligmalar yapmak Uzere
Tokyo Institute of Technology’ye gitti. 1982
yiinda Dogent, 1990 yilinda da Profestr oldu.
Turbin kanatlan titresimleri, rotor dinamigi,
titresimler, makinalarda performansa dayali
bakim, titresim ve akustik olctimleriyle Urln
kalite kontroll ilgi duydugu ve Uzerinde galistigi
konulardir. Bu konular (izerinde Tirkge ve
Ingilizce yayinlanmis kirk civarinda makale ve
bildirisi vardir. ki doktora ve sekiz Yiiksek
Lisans Tezi yonetmistir. Endistriyel deneyimleri
arasinda; ISKI (SCADA) Su Dagitim Sistemi

Kumanda ve Veri Toplama Sistemi’nin
kurulmasi  sirasinda  yo&neticilik,  Argelik
Aragtirma ve Urin Gelistirme B8lUmu

Danigmanligi, Uriin Kalitesinin Degerlendirilmesi
ile ilgili bir EUREKA Uluslararasi Projesinin
YorOtGclligth ve c¢ok sayida endistri
kurulusuna ITU Déner Sermayesi gergevesinde
yapilan danismanlk hizmetleri sayilabilir. Prof.
BELEK halen Istanbul Teknik Universitesi
Rektdr Yardimcii@r gérevini strdliirmektedir.

H.Temel BELEK was born in 1947,
Edremit. After he has completed
secondary and High school in TED
Ankara College he attended Middle

- East Technical University -
| Mechanical Engineering
- department in 1965. He has

graduated in 1970. He went to
England by Government
Scholarship.

He has completed his master degree
on Dynamic and Mechanic vibration in 1973,
University of Surrey.

He got his Ph. D.Degree in the same university.
During his Philosophy of Doctorate period he
worked as a Research Assistant in University as
an Assistant.

1980-1982 he went to Tokyo Institute of
Technology for Associate Profession works
with the Japan Government Scholarship.

He became a Associate Professor in 1982 and
a Professor in 1990.

He is interested in Turbine Wings Vibration,
Rotor Dynamic, Pulsating, Maintenance
attached to Machine Performance, Pulsating
and Aquistic Control, Production Quality. On
this issues he has approximately 40 articles
published Turkish and English. He directed two
Doctorate and eight Master program.

On his industrial experience; ISKI (SCADA)
Water Distribution System Remote and
Management in installation of getting data
system, Arcelik Research and Product
Development Adviser, Directing one EUREKA
International Project and Advisory Servicing to
many industrial companies.

Prof. Dr. BELEK is still working for Istanbul
Technical University as a Deputy Presedent.

Temel BELEK
Prof. Dr.
ITU , Rektor Yrdc. / Dep. Pres.
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Saym Baskan, Degerli katulimeilar,

Hepinizi  Gniversitem  adina  saygiyla
selamhiyorum. Sizlere kisaca Universitemi ve
Gniversitemdeki  gaz  wirbini  teknolojisi
konusunda ne tiir imkanlar var bunlari anlatmava

calisacagim. Sunus planim:

e ITU ile ilgili genel bilgiler

* Projelerimiz

e Egitim Programlarimiz

e Arastirma Olanaklarimiz

e Yurttiilen ve Planlanan Calismalarimiz

e Sonu¢ ve genel degerlendirme ile de

konusmamu bitirecegim.

Her seyden once Universite olarak sahip
oldugumuz vizyonu sizlere aktarmak istiyorum.

ITOniin  vizyonu, cagdas diinya
tiniversiteleri arasinda yerini almak ve
bunu vyasadig: siirecler wve iiriinlerde
kanitlamaktadur.

Misyonumuz ise; sadece Tirkiye
icerisinde degil diinyada vyarisacak
mithendisler, mimarlar, sosyal bilimciler ve
sanatcilar yetistirmektir.

Bu vizyon ve misyon dogrultusunda
Universitenin islevlerini de burada lkisaca

anmmsatmak istiyorum;

Herseyden once egitim ve 6gretim birinci
islevimiz, daha sonra arastirma ve arkasindan
da uygulama.

Bunu yaparkende Gniversitenin kaynaklarm
gozden gecirecek olursak; Insan kaynaklarimiz,
bilgi kaynaklarmmmz, fiziksel kaynaklanmz ve

finans kaynaklarimiz var,

insan kaynaklarimiza kisaca bir gdz atacak
olursak 15.500 lisans 6@rencimiz, 5.000 yiiksek
lisans 6grencimiz, 1.500 doktora 6grencimiz,
toplam 22.000 6grenci.

750 Arastirma Gorevlisi,

195 Yardimer Docent Dr.,

235 Docent Dr. ve 355 Profesor Dr. ile glicli
bir akademik kadroya sahibiz.

Insan kaynaklanndaki 6gretim tiyesi profiline
bakacak olursak; Avrupa Bilimler Akademisi

tyesi 2 Ogretim Uyemiz var.
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Dear president, respectful participants,

I great all of you with my respects in the name
of my university. [ will try to explain briefly my
university and the facilities about gas turbine
technology in my university. My presentation
plan:

e General information about ITU

e Our projects

e Our Education Programs

e Our Research Facilities

e Our executed and planned Studies

= And | will finish my presentation with

conclusion and general education.,

First of all, I want to convey you the vision we

have as the university.

Vision of ITU is to take its place among
modern world universities and prove this
on the processes it lives and outcomes.

And our mission is to grow up engineers,
architects social scientists and artists who
will compete not only in Turkey but also in
the world.

I want to remind the activities of the
university in direction with this vision and

mission briefly at this point:

Our first activity is education and teaching;
then research and then application.

Having a look at the resources of university
while doing this, we have human resources,
knowledge resources, physical resources and

financial resources.

Let's take a look at our human resources;
15,500 under-graduate students, 5000 master
students, 1500 doctor’s degree students and in

sum 22.000 students.

We have a strong academic staff consisting of
750 Research Assistant
195 Assistant Ass. Prof. Dr.

235 Ass. Prof. Dr. and 355 Prof Dr.

When we look at the Associate Prof. profilo
on human resources, we have 2 Ass. Professor
who are members of European Academy of

Sciences.
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TUBA'ya tye 19, TUBITAK odilli 58,
Yurtdist PhD ve Msc 300 &gretim gorevlimiz
var. Bu sayr toplam o6gretim Uyesi sayimizin
2%60°dir.

Gaz tiirbin
hedefleri:

Gaz turbin teknolojisinde iyi ogrenmis

teknolojisinde ITU’niin

elemanlar yetistirmek,
Gaz tilrbin teknolojisi ile ilgili lisans ve
yliksek lisans programlarini gelistirmek,
Arastirma ve uygulama alanlar yaratmak ve
Yurtici ve yurtdist Uretici firmalar ile ortak
calismalar yapmak seklinde ¢zetlenebilir.

R & D INFRASTRUCTURE
PUBLICATIONS:
Science/Engineering (1996)

250

200 {F

150 ||
[ [ SCI Article
108 Meeting Abstract|
50 [ Letter

ArGe altyapimizi kisaca gozden gegirecek
1996 yilinda Fen ve Miihendislik
SCla 200%e
yaklasiyor. Bu konuda ODTU ile aramizda cok

olursak;

alaninda girmis  yayinlarimiz
tatli bir rekabet var., Projelerimize gtz atacak

olursak,

PROJECTS:
1998 - DPT

& Technopark Project

# Smellite Ground
Terminal Project

g High Technology
ceramics and
Composites Research
Center

B Automotion
Technology improvements
and Education Center

B Other Projects

Bizim projelerimiz genellikle DPT, Fen
Bilimleri Enstitiisiinde verdigimiz Yiiksek Lisans
ve Doktora projeleri ve onun disinda yer alan

We have 19 faculty members, to TUBA, 58
faculty members rewarded by TUBITAK and 300
fac. members with Ph D and MSC in abroad. This
number is 60 % of our total amount of fac.
members.

Objectives of ITU on gas turbine
technology: may be summarized as:

Biringing up well-trained personnel in gas
turbine technology.

Developing under graduation and graduation
programs related to gas turbine technology.

Creating research and application areas and

Making common studies with producer firms
from inland and abroad.

When we examine our R&D infrastructure,
the amount of our publications in SCI on areas of
Science and Engineering is getting close to 200.
There is a pleasant competition between METU
and us. Let’s examine our projects.

| State Ha‘nlnu“
a Organization

B Natwral Science |

R&D

Our projects generally consist of three
elements like Master and Doctor's Degree
projects we gave an DPT, Institute of Sciences
and R&D projects besides them. I want to state
that we supported more than 120 projects and
our total portfolio reached 900.

Among the supports we received from SPD
and important projects, we can mention,

Our Techno Park Project
Satellite Ground Terminal Project

Establishment of Research Center for Hi-Tech

Ceramics and Composites: we received a

subvention of 90 billion this year.



ArGe projeleri gibi t¢ unsurdan olusuyor.
1997 yilinda yaklasik 120'nin {izerinde projeyi
destekledigimizi, toplam proje portfoyiimiizin
ise 900’e ulastgini belirtmek isterim.

1998 yilinda DP1’den aldigimiz destekler ve
onemli projeler arasinda;

Teknopark projemiz,

Uydu Yer Terminali projemiz,

Yiiksek

Kompozitleri Arastirma Merkezinin kurulmasi:

Teknoloji Seramikleri ve

Bu sene 90 milyar gibi bir destek aldik.

Otomasyon Teknoloji Gelistirme ve Egitim
Merkezi projemiz ve diger projeleri sayabiliriz.

1997 yilinda Arastirma Fonunda yiiritilen
projelerde ise; Bilimsel Arastirmaya ayrilan para
48 milyar lira (sadece bu fondan), Geng
Arastirmacilart  desteklemek ve bunun gibi
projeleri sayabiliriz,

e Universitemizi diger tiniversitelerden farkls
kilan unsurlar var, Bunlardan bazilary; Tuirkiye’de

TRIGA MARK II'nin

ve

calisan yegine reaktor

tniversitemizde olmasi bu reaktorde

yurltilen projelerimizin olmasi.

e Bunun disinda yeni olusturdugumuz

Savunma Teknolojileri programi araciligiyla,
ilkemizdeki gereksinimi

hedeflemis

karsilayacak  bir
Alt
programlar olarak; Malzeme, tasanm ve imalat

programi bulunuyoruz.

teknolojileri, enerji  teknolojileri,  bilisim
teknolojileri ve strateji gelistirme teknolojileri

birimleri var.

e Dogrudan dogruya gaz tiirbin teknolojisini
ilgilendiren malzeme, imalat

/

Komporzitler, yiiksek performansh metal, alasim

fasarim ve

teknolojilerinin  ilgi  alani;  Seramikler
ve kaplama malzemeleri, yan iletkenler/stiper
iletkenler, yiiksek enerji yogunluklu malzemeler,
dasik agilikh yapr tasanimi, esnek, bilgisayar
baglantuli imalat, imalat sistemleri yonetimi

teknolojileri ile ilgileniyoruz.

e Enerji teknolojilerinde ise; Akiskanlar, 1s1
gegisi,
atmosfer fizigi, sualt fizigi ve niikleer teknolojiler
ilgi alanimizda.

yanma, akustik, kimyasal sirecler,

» Universitemizde Gaz Tiirbin teknolojisi ile
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Our Automation Technology Development
and Training Center Project and other ones.

PROJECTS:
1997 - ITU Research Fund

B Scientific Research
B New Research

@ Disciplined Projects
B Scientific Structure
B Nuclear gy
@ Science Natural

Tnstitute

In the projects executed in 1997 Research
Fund; we can list the projects such as 48 billion
TL assigned to Scientific Research (only from this
fund), supporting young Researchers
projects like this,

and

e There are some factors differentiating our
university from other ones. Some of these are:
That the only active in Turkey,
TRIGAMARK is in our university and that we
have projects executed on this reactor.

reactor

e Besides this, we aimed a program that will
meet the requirements of our country through
the Defense Technologies we made up newly.
As subprograms: There are units of material,
design and manufacturing technologies, energy
technogies, computation technologies and
strategy development technologies.

e The interest area of material, design and
manufacturing  technologies  which  are
interesting directly to the gas turbine technology:
we are interested in Ceramics/Composites, high
performance metal, alloy and coating materials,
semi conductors/super conductors, high energy
condensed material, low weight structural
design, flexible, computer connected
manufacturing, manufacturing systems
management technologies. '

e And in energy technologies: Liquids, heat

transfer, combustion, acoustics, chemical
processes, atmosphere physics, underwater
physics and nuclear technologies are within our

focus of interest.

e [ want to inform you about faculties which
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direkt ilgisi olan Fakiilteler hakkinda bilgi
vermek istiyorum: Uc fakiiltemiz var; Makina
Fakiiltesi, Metarlurji ve Ucak ve Uzay Bilimleri
Fakiltesi. Bu Faktltelerin potansiyeli konusunda
kisaca bilgi vermek isterim,

Makina Faktiltesi;

Mekanik Anabilim Dalinin; Akis gdriintiileme

laboratuvary, makina dinamigi, titresim ve

akustik laboratuvari, mukavemet laboratuvari ve
otomatik kontrol laboratuvarimiz cok sayida

sanayii projesi yapan laboratuvarimizdandir.

Ayrica  Konstriksyon — Anabilim  Dals

laboratuvarimizda mevcut.

e Akiskanlar Laboratuvarimiz yeni kurulan bir
laboratuvar, Makina Fakiltesine bagli Sesiisti
Alaskanlar Laboratuvarinda; 2 Mach sayisina
ulasan bir sesiistli jet diizenegimiz var. Sesalt
Akiskanlar Labortatuvarinda ise, maximum hiz
55 m/sn olan rizgar tineli ve vyan jet
diizenegimiz mevcut. Ayrica 8 Bar'lik bir basing
agi mevcut.

e En kuvvetli oldugumuz bolumlerden biri
Kimya Metarlurji Fakultesinin  Sert seramik
kaplama ve karakterizasyon laboratuvaridir.
Arcelik, Makina  Takim
Endistrisi A.S., Titanit (Opas) ve Tin-Kap Ltd.

Endiistriden;

gibi sirketlerle ortaklasa yiriitiilen faaliyetler soz
konusu.

Cihazlar olarak; Ark-Fiziksel buhar biriktirme,
Notral molekiil kaynagi, Manyetik partikiil filtresi
tirleri olarak Gecis

sayabiliriz. Kaplama

metallerinin Nitriirleri ve Bortrleri,
Karbonitriirleri, oksitler, metal alasimlar, elmas
benzeri kaplamalar ve elmas kaplama gibi

imkanlar var.
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are directly attached to Gas Turbine Technology
in our University. We have three faculty of
mechanics, Faculty of Metallurgy and Aircraft
and Space Sciences. I would like to give brief
information about the potential of these faculties.

Mechanics Faculty:

Department of Mechanics: Flow imaging
laboratory, mechanical dynamic, vibration and
acoustic laboratory, resistance laboratory and
automatic  control  laboratory are those
laboratories which realized a great deal of
industrial projects.

Furthermore, we also have Construction
Department laboratory.

e At our Supersonic Fluids Laboratory

connected to Mechanics Faculty, having been
formed Fluids Laboratory: we have supersonic jet
arrangement reaching Mach number 2. As to the
Sub-Sonic Fluids Laboratory, there is a wind
tunnel with maximum speed 55 mm/scc. and our
side jet arrengement is available. Also, a 8 Bar

pressure network is available.

e One of divisions we are the strongest is the

Hard Ceramic coating and characterization
laboratory of the Chemistry Metallurgy Faculty.

Regarding the Industry: The activities carried
out collectively with companies such as Arcelik,
Makina Takim Endiistrisi A.S., Titanit (Opas) and
Tin-Kap Ltd. are pronounceable.

As devices, Arc-Physical steam accumulator,
Neutral molecule source, Magnetic particle filter
can be counted. As the coating types, there are
facilities such as diamond coating and Nitrous
and Borous coatings of the penetrative metals,
Carbonitrous, oxides, metal alloys, and coatings
similar to diamond.
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e Karakterizasyon Laboratuvart o6zel bir
NATO projesi kapsaminda kurulmustur. Burada,
X-Ray elektron

spektrometresi,  taramali

mikroskobu  vb. gérdugiintiz  gibi  genis

kabiliyetlere sahip bir labaratuvar.

e Aynca Seramik kaplamalarla ilgili olarak;

asinmaya dayanikli  ve sert malzemelerin
tretilmesi, iyi stirtiinme dzelligine sahip elmas ve
benzeri karbon ve borlu bilesikler, dekoratif
malzemeler var. Bashica sektorler olarak da
Savunma Sanayii, Makina Imalat ve Otomotiv,
Kimya ve Tekstil Sanayii ve Elektronik Sanayii

sayilabilir.

e The Characterization Laboratory has been
established under a special NATO project. Here,
X-Ray spectrometer, clectron microscope with
scanner etc. as you see, a laboratory with wide
capabilities.

e Also, Related to Ceramic

production of materials which are hard an

coatings;
resistive against ecrosion, compounds with
carbon and boron having a good friction feature
of diamond and the like, decorative materials are
available. As the main sectors, Defense Industry,
Machinery Manufacturing and Automotive,
Chemistry and Textile Industry and Electronics

Industry can be counted.

30x60. nyn 'IE‘M 1ic Tunnel

8
e Ucak ve Uzay Bilimleri Fakiiltemiz, gaz
tiirbin teknolojisi ile dogrudan ilgili olan bir
birim. Sesaltt hizlarda calisan tiinellerimiz var.
Yiiksek hiz tinellerimizde Tiirkiye'de tek olan
laboratuvarlar arasinda. Ayazaga Kampiisiinde
30x60 mm kesitli deney odasina sahip egitim
amacl bir tri-sonic tiinelimiz var. Hiz araligs 3.3
ile 2.2 Mach arasinda stirekli calisan tipte bir
tinel, bunun yanisira arastirma amaclh 150x150
mm kesitli bir tri-sonic tiinelimiz var, Hiz araligi 6
Mach ile 2.2, 2.3 ve 4 Mach hizlart arasinda.

e Gaz Ttrbini hesaplamalarinda
yaptlabilecek calismalar kisaca soyle dzetlemek
mimkiin;  Gaz tirbini 6n  projesinde
aerotermodinamils hesaplari,

Kompresodr ve tirbin icin pal ve kademe
dizayni 6n proje hesaplari,

Yanma odast &n proje hesaplari,

Egitim destegi,
kademe

Tinel deneyleri ile pal ve
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¢ Our Aircraft and AcroSpace Sciences
Faculty is a unit being directly related to the gas
turbine technology. We have tunnels operating
under sub-sonic speeds. Also our high speed
tunnels are amongst the laboratories which are
unique in Turkey. In Ayazaga campus, we have a
tri-sonic tunnel having a 30x60 mm cross-
sectioned testing room for training purpose. We
have a tunnel which is a continuous operating
type between the speed range of Mach 3.3 and
2.2 in addition to this, we have a tri-sonic tunnel
with 150x150 mm cross-section for research
purposes. Its range of speed varies between
Mach 6 to 2.2, 2.3 and Mach 4.

e [t is possible to summarize the studies
which can be made during Gas Turbine
calculations as follows: Aerothermodynamic
calculations on Gas Turbine first project,

First project calculations for blade and stage
design of Compressor and the turbine,

First project calculations for blade and stage
design of Compressor and the turbine,

First project calculations for the combustion
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performanslarinin iyilestirilmesi

Ozel hidrodinamik tiineller yapilarak yanma
odast dizayni ve buna yonelik calismalar
sayilabilir.

e Ayrica sonlu elemanlar yolu ile cesitli
komponentlerin modellenmesi, dinamik ve statik

YaAPLIYOruz.
gordigiintiz imkanlarimiz arasinda crash analizi

analiz  calismalarim Burada

programi ve catlak yorulma analizi var.

ENDED ELEMENT AND STATIC DYNAMIC STRUCTURAL ANALYSIS

ANSYS
MSC/NASTRAN
MSC/ PATRAN MODELING AND SOLUTTION ESTIMATING PROGRAM

° Onem

Ayrica verdigimiz bir
1998 yilinda

gecirilecek bir proje. Ozellikle, uygulamaya

proje.
Teknokent Projesi, hayata
aktarilmasi, Universitenin arastirma yeteneginin

arttirilmasi, arastirmalarin ekonomik degere

déntsttirilmesi, Universite altyapisinin
teknolojinin gelismesine kullanilmast,
Universitenin  nitelikli  isglciine  istihdam
saglanmas.

Sonug¢ olarak uluslararast 6neme sahip
Istanbul’da bulunma avantajiyla ITU-Teknokent

uluslararasi bir merkez olmaya adaydir.

e Planlanan gaz tlirbin projeleri;

ITU Kojenerasyon Enerji Aragtirma ve Egitim
Projesi var.

J-79 Ugak Motorlarinin  Otoprodiiktore
Dontisimintin Etiidii Projesi var.

Bunlarin yanisira ilgi duydugumuz; Mikro
Gaz Turbini Motoru, Giidimlii Fiize, Insansiz
Ucak vb.
calismalar var.

uygulamalara yonelik prototip

Sonug ve genel degerlendirme olarak;
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chamber,
Training support,

Improvement  of  blade and

performances through tunnel tests,

stage

Designing the combustion chamber by
making special hydrodynamics tunnels and
working accordingly.

e Furthermore we have been making the
modeling, studies of dynamic and static analysis
of various components via finite elements.
Amongst our facilities you see here, there are
crash analysis program and crack fatigue
analysis.

MSC/DYT‘RAN Explicit Nonlinear Dynamic - Crash Analysis Program

AL

MSC/FATIGUE

Material Characteristics, Crack and Analysis

e Also, a project which we deem important is
the TechnoTown Project to be revived in the year
1998. Especially, its transfer to application,
the

university, conversion of the researches into

increasing research capability of the
economic values, usage of the university
infrastructure for the improvement of the
technology, providing employment for the
qualified manpower of the university.

e As a conclusion, ITU-Technotown with its
advantage of being in Istanbul which holds
international importance is a candidate to
become an international center.

e Gas turbine projects planned:

ITU Cogeneration Energy Research and
Training Project, Conversion Study Project of J-79
Aircraft Engines to Autoproducer,

Other studies we interested in besides these:
Prototype studies about: Micro Gas Turbine

Engine, Guided Missile, Unmanned Air Vehicle
etc.

As conclusion and general evaluation:



* Giiclii altyapis1 ve uygulama deneyimi
yeterliligi,

e Giiclii ve yogunlasmis Ar-Ge sunum
potansiyelinin varligi,

* Ulke ekonomisinde stratejik cografi
konuma sahip olmasi,

* Uluslararasi cazibe merkezlerinden
biri olusu,

e Bu konuda yatirumlar:

planlanus olmasi nedenleriyle Gaz Tiirbini

gerekli

teknolojisinin gelistirilmesi icin en uygun
merkezlerden birisidir.

Tesekkir ederim.
Eyiip OZTURK

ITUntin Ugak Uzay Fakiiltesi ve Makine
Fakiiltesinde gaz tiirbinlerinin genel isleyisleri
dogrultusunda Lisans dersi olarak hangileri var?

llaveten bu konuda vyapilan teorik
calismalarin test edilmesi icin kaskap tiineline ve
yine sicak ortamda olan tirbin tiinellerine
mutlaka ihtiyac var.

Bu tiir tinelleriniz var mi? Yok ise, bunlarin
kurulmast konusunda herhangi bir calismaniz
var miy?

Tesekkiir ederim.
Temel BELEK
Tesekktr ederim.

Takdir edersiniz ki ben Rektdr Yardimeist

olarak c¢ok buyiik bir iiniversitede farkl
fakiiltelerdeki imkanlart ¢ok detayli olarak
tanima sansina sahip degilim ama burada Ucak
Uzay Fakiiltesinden arkadasimiz Prof. Dr. Zeki

Erim Bey var.

Kendisi dogrudan sorunuzu yanitlayabilir.
Ancak bizim Makine Fakiiltemizde, Termik
Turbo Makineler dersimiz mevcut. Bunun
disinda  size sunmus oldugum laboratuvar
imkanlari ile ilgili daha genis bilgi almak
isterseniz, gerekli dgretim tyeleri ve boliimlerle

irtibatinizt saglamak her zaman mimkiin.

Tesekkiir ederim.
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ITuU

is one of the most suitable centers for the
development of the Gas
Technology because of:

Turbine

e Its strong infrastructure and adaquate
application experience,

e Its available potential for strong and
intensive R&D presentation

* Having a strategic and geographical
locality in the economy of the country.

e Being one of the international
attraction centers

* Having planned the investments
required on this aspect.

Thank you.
Eyiip OZTURK :

At Aircraft and Aero Space Faculty and
Mechanics Faculty of ITU, in the direction of
operational fundamentals of the gas turbines,
which of the license lessons are available?

Additionally, for the testing of these
theoretical studies conducted on this issue, there
is the requisite requirement of a cascade tunnel
and turbine tunnels being in hot section as well.
Do you have the tunnels of this type? If not, do
vou have any studies for the establishment of

them?
Thank you.
Temel BELEK :
Thank you.

As you would accept that I as the Ass. Pres.
do not have the opportunity of recognition of the
facilities at different faculties in a very big
university in details, however, here, we have our
friend Prof. Dr. Zeki ERIM from Aero-Space
Faculty.

He himself can respond your question
directly. However, we have Thermic Turbo
Machines lesson at our Mechanics Faculty.
Outside this, if you would like to get a broader
information related to laboratory facilities T have
presented to you, it is possible to ensure your
connection with required teaching members and
branches.

Thank you.
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Zeki ERIM

Sn. Rektor Yardimeimizin az once gosterdigi
“Sesalt” 2 tinel mevcut. Biri kapah devreli,
oldukca kullanilabilir bir deney odast var. O
deney odast Sn. Eyiip Alb.un soyledigi kaskap
deneylerine uygun hale getirilebilir. Ikincisi,
80x80 hir tiinel daha var. O da Sesalti. O acik
odali oldugu icin orada kaskap deneyleri cok
daha rahat bir sekilde yapilabilir. Yiiksek hiza ait
diizenek hazirlanabilir.

Tesekkiir ederim.

Mustafa YUKSEL

ITUniin insansiz hava projeleri oldugundan
bahsettiniz. Konya'da bulunan bir sirket bu
konuda calisiyor. TAI calisiyor, ODT{niin de bu
konuda bazi calismalart oldugunu biliyoruz ve
sizin de calismalarimz var.

Bu kuruluslar koordineli olarak mi calistyor,
yoksa bagimsiz mi?

Birbirinizden  bilgi

alisverisi  yapryor

musunuz?
Tesekkir ederim.
Temel BELEK

Galiba burada Tiirkiye'de geleneksel olarak

yasanan bir sorun var Kurumlar arasi
koordinasyon eksikligi.
Bu tir cabsmalann  farkln  yerlerde

yuritildagint biliyoruz ve projelerde calisan
arkadaslarmz kisisel bazda birtakim iliskiler
kuruyorlar. Ama sorunuzun yamti kurumsal
olarak bir isbirligi programi yok. Ve bence
Tiirkive'de en onemli eksikliklerden  birisi
iyi
yonelik

kurumlar arasi orgiitlesmelerle  somut

hedeflere projeler tzerinde

calisiimamast.
Ahmet S. UCER

sn. BELEK tesekkiir ederim.

Efendim, simdi ODTU  imkanlarini,
lkaabiliyetlerini  arkadasim Dog¢. Dr. Sinan

AKMANDOR'la birlikte sunacagiz. Biz tek bir
Rektor Yardimesi ile temsil edilmiyoruz. Bu isle

ilgili olan iki arkadas burada. Size neler

yaptigimizi anlatmaya calisacagiz. Ik olarak ben
cok kisa bir sekilde ne yaptigimizi anlatacagim,
sonra da sozii Sn. AKMANDOR alacak.
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Zeki ERIM :

2 “Sub-sonic” tunnels our Ass. Press. has just
shown are available. One of them is a closed-
circuit, having a very useful testing room. That
testing room can be converted to a position
suitable for cascade tests, as mentioned by Col.
Eyiip. Second one is a 80x80 tunnel. It is also
Sub-Sonic. But as that one is of open room type,
the cascad tests can be performed in a much
comfortable manner therein. The arrangement
belonging to the high speed can be prepared.

Thank you.
Mustafa YOKSEL :

ITuU
unmanned air vehicle projects. A company

You have talked about that has
located in KONYA is working on this issue. TAI
is working, we know that METU (ODTU) has
some studies on this matter and also your efforts

are available.

Are these institutions working in coordination
Do
interchanging amongst you?

or independently? you have data

Thank you?
Temel BELEK :

Perhaps, here there is a traditional problem
lived in Turkey: Lack of inter-institutional
coordination.

We know that kind of researches are being
carried out at different places and our friends
working on the projects have been conducting
some relations on individual basis. The reply to
institutional
cooperation program. An in my apinion, one of

your question there is no
the most important shortages in Turkey is not to
have working on the projects aiming the
concrete targets via sound inter institutional
organization.

Ahmet §. UCER :

[ thank to Dear BELEK.

Sir, now, we, together my friend Assistant
Prof. AKMANDOR present  the
capabilities and the facilities of METU (ODTU).

We are not represented by a single Ass. Pres.

Sinan will

Two friends involved in this affair are here. We
are going to explain you what we have been

doing, then Dear AKMANDOR shall take the floor.
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1964 yilinda Lisans ve 1965 yilinda [
Yilksek Lisans derecelerini ODTU
Makina Mihendisligi Bélumi’'nden aldi.
1970 yiinda UNESCO bursu ile gittigi
ingiltere’deki University Of
Manchester'da doktora calismasini
tamamlayarak ODTU’ye déndi. 1975
yilinda Dogent, 1981'de Profesor
tnvanlarini aldi. Halen Orta Dogu Teknik
Universitesi  Makina  “MUhendisligi
Boélimi’nde 6gretim Uyesidir.

1977-1978 tarihlerinde ODTU Makina
Muhendisligi Bslimiinde Bslim Bagkan Yardimcilig,
1980-1982, 1987-1990 doénemlerinde Makina
Mihendisligi Bolim Bagkanhg, 1993 vyilinda
ODTU'de Rektér Yardimciigi gérevlerini yiritti.
1979'da Denmark Technical University Energiteknik
Laboratory’de enerji cevrimleri lzerinde calismalar
yaptl. 1978’de NATO-AGARD “Propulsion and
Energetics Panel” (PEP) lyesi oldu. 1991-1993
yillarinda AGARD PEP Baskanhgini yarattd. 1995 yih
AGARD Bilimsel Bagan 6dilini kazandi. 1981-1987
yillaninda TUBITAK Miihendislik Arastirma Grubu
Uyeligi yapti. 1985-1987 yillarinda TUBITAK-BAE
Mudarliga gorevini yarGttd. 1989-1990 yillan ve
1991-1993 yillan arasinda ROKETSAN’a danismanlik
yaptl. 1990-1991 wyillan arasinda ABD-Naval
Postgraduate School’da gaz tirbini kompresérlerinin
tasanmi i¢in gerekli yaziimlarin gelistiriimesi (zerinde
calist. 1988'de ODTU'de hava-uzay tasarm
teknolojileri grubunu kurarak, bu konuda lisans st
dlizeyde vyapilan calismalarin koordinasyonunu
sagladi. Bu grup, 1993 yilinda Mustafa Parlar
Arastirma Tesvik Oduiling aldi. 1992 yilindan bu yana
TUBITAK Bagkan Yardimcilig gérevini
- yiritmektedir. TUBITAK Baskan Yardimciligi gérevi
savunma ve enformasyon teknolojileri alaninda
Tirkiye'nin Bilim, Teknoloji ve Inovasyon Politikalan
Uzerinde yogunlagmistir.

Uzmanlk Konulan ; ltki Sistemleri, Gaz Turbini ve
Roket Tasarnm Teknolojileri ve Gaz Dinamigidir. Bu
konularda 50’nin Uzerinde yaymni vardir.

He took License Degree and Master’'s
| Degree From Middle East Technical
University (METU), Mechanical
. Engineering Department. In 1970 he
- went to University of Manchester,
- England for Philoshopy of Doctorate
- Degree with scholarship of UNESCO. He
had his Associate Professor Degree in
1975 and Professor Degree in 1981.

Between 1977 - 1978, he worked as a
Deputy Chairman of Mechanical
Engineering Department.

In 1980-1982, 1987-1990 Mechanical Engineering
Department’s Chairman, in 1993 Asst. Pres. of
METU.

In 1979 studied on Energy Cycles at Denmark
Technical University Energytecnic Laboratory.

In 1978 he became the member of NATO-AGARD
“Propulsion an Energetics Panel” (PEP). Between
1991-1993 the Chairman of PEP.

In 1995 won the AGARD Scientifical Success Award.
Between 1981-1987 Member of TUBITAK
Scientifical Research Group.

Between 1991-1993 Director of TUBITAK-BAE.

In 1989-1990 & 1991-1993 Counselor of
ROKETSAN.

Between 1990-1991 worked for Development of
Software’s for Gas Turbine Compressors at Naval
Postgraduate, ABD.

In 1988 established Air Space Design Technologies
Group and coordinated the studies. This group won
the Mustafa Parlar Research Support Award in 1993.
Until 1992 he has been working as TUBITAK Asst.
Pres. During this period he concentrate on Defense
and Information Technologies and Science,
Technology and Innovation Politics of Turkey.

Specialized Subjects: Gas Turbines and Rocket
Design Technologies and Gas Dynamics. He has
texts about those subjects over 50.

Ahmet S. UCER
Prof. Dr.
TUBITAK , Baskan Yrdc. / Dep. Pres.
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Sayin Konuklar;

Biz ODTU’de Havacilik ve Makine boliimleri
olarak epey uzun siire Oncesinden itibaren
“Acaba biz Universitede ne yapabiliriz?” diye
diistindiik ve bunun i¢in bir grup teskil ettik. Bu
grubun adi, “Aerospace Design Technology
Group” diye geciyor. Ashinda cok informal bir
grup ama Havacilik ve Makine Mithendisliginden
Ogretim  Uyeleri ve  aym zamanda
ogrencilerimizden olusan bir grup uzunca bir

miuiddet tic ana baslik alunda cok aktif calisti:

ADTG

* GRNS (Creating a Net and Navier-Stokes

* EUL (Euler Equation Solutions)

* GT (Gas Turbines)

Equation Solutions)

e AZ olusturma ve Navier - Stokes

* Denklem c¢oziimleri yapan bilgisayar
programu gelistirme

® Buler denklem ¢oziimleri yapan bilgisayar
programlar: gelistirme ve

e Gaz tdrbinleri.

Tabii bastaki iki konu gaz ttrbini dizayni ile
ilgili. Gaz tirbinleri tasanm sistemi tizerinde de
bir takim calismalar yapild::

e Cevrim Analizi,

e Kompresor 6n tasarimi,

e Tiirbin 6n tasarima,

e Turbo makina detay tasarimi

diye ana basliklar alunda miitala edilebilir.
Gaz baktginizda
buradaki adlar gelistirilen veya elde edilen bir
takim kodlar:

tirbini cevrim analizine

® Misyon Analizi Programi,

®* GASTURB dedigimiz Gaz izi analiz

programu. Elimizde ti¢ gaz izi progranu var hatta
dort tane.
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Dear Guests,

We as the departments of Aviation and
Mechanics at METU (ODTU)) have been thinking
of “Wonder if, what can we make at the
university?” as of quite a long time ago and made
up a group for this. The name of this group is
being expressed as “Aerospace Design
Technology Group”. In fact, it is very informal
group but, a group formed by faculty members
and at the same time, our students from Aviation
and Mechanical Engineering has worked under
three headlines for a quite a long time very

actively:

e To form a network and Navier-Stokes
equation

» To develop computer programs decoding
equations

e To develop computer programs decoding
Euler equation

e (Gas turbine

Of course, first two are related to gas turbine

designing. Also, some studies have been

conducted over the gas turbine design system:

e Conversion Analysis,

e Initial design of compressor

e Initial design of turbine

can be mentioned as headlines. When you
looked at the gas conversion analysis, some
terms, some codes developed or obtained here
are:

e Mission Analysis Program,
e Gas mark analysis program what we call

GASTURB. We have three even four gas mark
program in our hand.

GT - COMPRESSOR

AECOMPS : Axial Compressor Initial
Design Program

CMAP : Axial Compressor

MSC2D : Two Dimensional Inner-

Through Flow

Performance Estimation Program
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e After burner / art yakici analiz programu.
Bunun dizaynt ve analizi icin kullamlabilen bir
program gelistirildi.

GT COMPRESSOR CM.AP

ha W e GT COMPRESSOR AECOMPS

i ummwm_m» e —

m

e After burner program. A program usable for
design and analysis of this was developed.
Axial
compressor performance estimation program

e Axial compressor initial program.

and a program for two dimensional flow what
we call as “through flow” was developed and
these programs were placed into service. As a
result of their usage, by having designed the J85
engine compressor, we checked to see we

wonder if we could be

achieving its
performance?

Then, we have a Gas Turbine Program. In
this, an area design for axial turbine flow and
initial (draft) design for axial turbine are being
performed. As a matter of fact,
individual programs.

these are

e Fksenel kompresodr 6n tasarim programi.
Eksenel kompresor performans tahmin programi
ve iki boyutlu i¢c akis programi, bu “through
flow” diye tabir ettigimiz bir i¢ akis programi
gelistirildi ve bu programlar kullanima konuldu.
Bunlarin kullanimi sonucunda J85 motorunun
kompresoriini tasarimlayip acaba performansini

bulabiliyor muyuz diye bakuk?

GT TURBINE

s T TS

R S A

Sonra bir Gaz Tiirbin Programimiz var. Bunda
eksenel tiithin akis alani tasarimi ve eksenel
tirbin 6n tasarinu yapihiyor. Bu programlar
aslinda ayrt ayr1.

Sonra iki boyutlu i¢c akis ¢Ozlciusi var,
kompresoriinkine benzer bir kod.

Ayrica, external tirbin panelleri icinde
sogutma kanallarinin tasarmint vapan bir kod
gelistirdik.

On tasarimdan sonra biraz da Detay Tasarim
konusunda ne yaptk onu anlatayim: 2.5 boyutlu

Novier - Stokes ¢dzliclisli var.
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GT - TURBINE

* PREAERO : Axial Turbine
Flow Area Design Program

e FREVORT : Axial Turbine Initial Design
Program

o AXT2D : Two Dimensional Inner-
Through flow

¢ AXTCOOL : Cooling Channels Design
Program For Axial Turbine Blades

Then, there is a through flow diffuser, similar
code to that of compressor.

Furthermore, we have developed a code
making the design of cooling channels within the
external turbine panels.

GT - DETAIL DESIGN

e MSCQ3D : 2.5 Dimensional Inner-
Through Flow

¢ BTBQ3D : 2.5 Dimensional Through Flow
between Blades

Let me explaine what we have done on the
issue of Detailed Design after initial design: 2.5
dimensioned Navier-Stokes is available.



Yine paneller arasinda (kasket Uzerinde)
¢oOzim yapabilen bir ¢ozticimiz var. Bir takim
baska calismalarmiz da var onlan da kisaca
geceyim. Mesela dogal gaz bazli kojenerasyon
sisteminin 6n tasarinu ve fizibilitesine yonelik
ckonomik analiz yapabilen bir pod gelistirildi.
Bu daha cok literattirde bulunan bir cok veriyi
toplayip bir database olusturulmas: dogrultusuna
bir ¢calisma.

Sonra dogalgaz boru hatlarindaki gaz ttirbini
tahrikli kompresor istasyonunun simulasyonunu
yapmak icin yine boyle bir bilgisayar kodumuz

vdr.

Bundan baska endistrivel gaz tarbinleri ve
gecici rejimde performans analizinde kullanilan
bir kabiliyetimiz var.

Ve son zamanlarda;  J79 motorunun
gii¢c jeneratorii  olarak kullanilmasi icin
omiir belirleme, gii¢ tiirbini secimi, yakit yanma
odast secimi ve fizibilite c¢alismalart devam

ediyor.

Efendim, ben bundan sonraki sunus icin
ODTU Havacilik Mithendisligi Ogretim Uyesi Sn.
Dog. Dr. Sinan AKMANDOR'u davet ediyorum.
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Again, we have a decoder which can make
decoding amongst the panels (over the cascade).
We have also some other studies, let me look
over them also in brief. For example a pod which
can make economic analysis directed to the draft
design and feasibility of the natural gas based
cogeneration system was developed. This is a
study aiming to make up a database by collecting
as many datum as possible from the literature.

Then, again we have such a computer code to
make the simulation of the compressor station

driven by gas turbine at the natural gas pipelines.

In addition to this, we have a capability used
in industrial gas turbines and performance
analysis in temporary regime.

And recently; to use the J79 engine as the
power generator, the studies of life estimation,
selection of power turbine, selection of fuel
combustion chamber and feasibility are going
on.

Gentlemen, for the next presentation, T would
like to invite the Member of METU (ODT()
Aviation Engineering, Dear Assist. Prof. Sinan
AKMANDOR to the floor.
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1958 Ankara dogumiu,

Lisans : 1980 Bogazici Universitesi
Makina Muhendisligi

Yiiksek Lisans : 1982 Massachusetts
Institute of Technology, Havacilik ve §
Uzay Mih. Bol.

Doktora 1985 Massachusetts
Institute of Technology, Havacilik ve |
Uzay Mih. Bél.

Doktora sonrasi calisma :
Massachusetts Institute
Technology, Enerji Laboratuvari

1986-..... ODTU, Havacilik,

1986 |
of

Ogretim Uyesi :
Dog. Dr.

7.ci Yil Izni : 1992 - 1994 Tokyo Universitesi
Havacilik ve Uzay Mtih. Bal.

Misafir Ogretim Uyesi: 1996 Tokyo Universitesi
Havacilik ve Uzay Muih. Bal.

Arastirma Konulari :

3D ucak turbomotor aero-termodinamik tasarm
programi vazilimi.

Kriyojenik roket motoru akis ve performans
hesabi

3 Boyutlu turbomotor akis programi yazihm

Turbojet ve turbofan motor similasyonu ve
modul uyum hesaplari

Deneysel J79 kompresor test sehpasi kurulmasi

Deneysel turbosarjer esash turbojet motor
tasarimi

Deneysel seramik ramjet motor tasarnmi

' Was born in 1958 in Ankara.

| License : 1980, Bogazici University,
. Mechanical Eng.

Master Degree 1982,
Massachusetts Institute of
~ Technology, Aeronautics and Space
& Eng.

. Doctorate Degree 1985,
- Massachusetts Institue of
~ Technology, Energy Lab.
Faculty Member 1986-.....
ODTU, Aeronautics, Associate Professor
1992-1994 University of Tokyo,
Aeronautics and Space Eng. Dep. 1996

University of Tokyo, Aeronautics and Space
Eng. Dep.

Researchs : 3D Airplane turbo engine aero-
thermodynamic design software.

Cryogenics  rocket
performance calculation.

engine flow and

3D turbo engine flow program software.

Turbojet and turbofan engine simulation and
module application calculations.

Experimental J79 compressor test frame.

Experimental turbocharger, turbojet engine
design.

Experimental ceramic ramjet engine design.

Sinan AKMANDOR
Docg. Dr. / Assoc. Prof.

ODTU , Havacilik Miih. / Aeraunatical Eng.
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AIR CHARTER HD - 19
TURBOPROP ENGINE INITAL DESIGN

PROJECT COORDINATORS:
i. SINAN AKMANDOR (ODTY))
SUHA TOPRAK (TEI)

Iyi giinler efendim,

Sn. Hocam Yiiksek Lisans alt yapmuzi cok
glizel bir sekilde 6zetledi, simdi bir yapimiz var
ve bunun tizerine ¢ok net bir tirlin gelistirmemiz
lazim. 1986’da baslanan ve 1997'de 11. yilina
giren Lisans diizeyinde Motor Tasarimi ¢alismast
MIT'den de énce ODTUde 4. sinif Motor Dizayn
Tasarim dersi olarak uygulanmaya baslanmustir.
Bu 11 yilin 1994’e kadar modul tasarimlari, tiirhin
koprestr, yanma odasi tasarimlart yapilmistir.
1995'de entegrasyonuna
gecilmistir. Bugtin calismamizda TAI tarafindan

ise ucak motor
Onerilen HD19 Hava Dolmusunun motorunun
on calismasina biz de “bir bakalim” dedik bu
tasarimda bazi siireclerden gectik. Ucak motor ve
ucagin tasarum sartnamesini aldik, goérev
sinur analizlerini bulduk, motor ve ucak kanat
yikleme kat bulduk, optimum
tasarim noktasini bulduk. Bu motoru biitiin

kalkista turmanista, seyirde, iniste denedik.

sayilarim

Ondan sonra genel olarak buldugumuz motorun
modiillerine girdik, tirbin ve kompresor tizerine
yogunlastikk ve bu motoru genel olarak
boyutlandirdik. Bunu kim yapt? 4 tincii sinif
ogrencilerimiz! 3 ayda yaptilar,

%100 kendi vazihmimiz olan bir program.
HD19'umuzun basit bir gorev tanimlamasini
yaptk ve burada buram buram Anadolu

kokan bir ugak olmasina ézen gosterdik.
Nasil bu? Cok hizli bir sekilde irtifa
kazanabilen fakat ekonomik de olmasi gereken

bir motor olmasi gerektigini diisiindiik.

bolduk. Biri
Bodrum’dan veya Anamurdan kalkabilmesini,

Tirmanma  kismunt  ikiye

minimum zamanda tirmanis ve arkasindan
yakitla

minimun trmanis  yapabilmesini
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Good day Gentlemen,

My professor has summarized our Graduate
License infrastructure in a very pleasant manner,
now, we have a structure and we have to
develop a very concrete product over this The
Engine Design study at License level which was
initiated in 1986 and realized its 11th year in 1997
has being applied as the Grade 4 Engine Design
classes at METU even before MIT. The modular
designs, turbine compressor, combustion
chamber designs have been prepared until 1994
of this 11 years. Yet, in 1995, it has been
transmitted to aircraft engine integration. Today,
we also said “let’s take a look” at the draft study
of HD19 Air Charter engine proposed by TAI
during our study and exceeded through some
processes on this design. We review the design
specifications of the aircraft engine and aircraft
itself, found out mission limit analysis, found
out engine and aircraft wing loading constant
figures, figured out optimum designing point.
We tested this engine under all conditions
namely, take-off, climbing, cruiseing and
landing. And then, we entered into modules of
the engine we found in general, concentrated on
turbine and compressor and determined the
dimensions of this engine in general. Who did
this? Our Grade 4 students! they made it within 3
months.

MISSION PROFILE

: 14, 16, 19, 21 Person
: 1500, 1750, 2000, 2250 km. 14 Different Configurations

Capacity
Range

CRUISE

LOITER

CLIMB
DESCENT

LANDING
TAKE OFF

This is a program which is 100 % our own
software. We have determined a simple mission
definition of our HD19 and here we paid
attention for it to become an aircraft
smelling Anatolia abundantly. How would it
be realized? We have thought of an engine which
could gain altitude in a very rapid manner, yet is
required to be an economic engine as well,

We have divided the climbing stage into two
stages. We have foreseen that it could take-off
from Bodrum or Anamur, make climbing with
minimum time and then climbs with minimum
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ongordik. Tamamen Tirkive'yve uygun bir

motorun tasarlanabileceginin de orneklemesini

fuel. We have made the modeling of an engine
that could be designed being completely suitable

yaptik. for Turkey
PERFORMANCE
19 PERSON, 4444ib PAYLOAD & 2000 km
RANGE OF AIRCRAFT

AIRCRAFT HD-19-4444(1b)-2250(km)
heie AT ABOPIEE EXTRA LOAD : 4444 Ib
Aspect Ratio 10.0 RANGE : 1079.9 nmi
CL (Min.) 0.15 T - .
CD (Min.) 0.0200 §
CL (Max.) Take off 2.30 il
CD (Max.) Landing 2.30 )
Take off Altitude (f) 5000.0 ] Landing
Maximum Mach Number Altitude (ft) 15000.0 : \ | ' .
Landing Altitude (ft) 0.0 .ill - - Take of Cruise
Cruise Aftitude () 20000.0 e i Mach Nikiibés |
Maximum Mach Number 0.5 b R B M T e R e
Cruise Mach Number 0.45 v
Take off Distance (ft) 2225.0
Landing distance (ft) 2441.5 ) )
Range (nmi) 1079.9 (Lb/gt)
Loter Time (sec.) 2700.0 Tu/Wro =047,
Payload (Ib.) 4444.0

ilk 6nce ucaktan basladik. Bu menzillerde bir

ucak distindik 0,45 Mah sayisi, 5000 feet'te
kalkan ve 0 feet'e inen yahut 0 feet'ten kalkan ve
5000 feet'e vyukselen bir ucak distndik.
Kalkista, iniste, ucus seyirlerindeki “cost range”
lerimizi, yani smrlamalarimizi  bilgisayarla
bulduk. Bu, bizim kanat yiikleme ve motor
yiikleme katsayilarimiz oldu. Bu, tasanmin temel
iki parametresidir. Motorumuzun iki kisimda
trmanisa  gectigini soyledim; biri minimum
zamanda turmanmamiz gerektigi, arkasindan
minimum yakitla devam etmemiz gerektigini
distindiik ve bu

senaryoya gore enerji

yiiksekliklerini ve minimum yakit kontlrlerini

First, we began with the aircraft. We thought
of an aircraft which has these flight ranges Mach
0.45 and takes-off at 5000 feet and lands to zero
feet or takes-off from zero feet and clims to 5000
feet. We have figured out our “cost ranges”,
namely our limitations during take-off, landing,
flight cruise by computer. This became our wing
loading and engine loading coefficients. These
are the two basic parameters of the design. I have
said that our engine succeeded its climbing in
two stages: firstly, we thought that we had to
climb in minimum time, go on cruise with
minimum fuel and according to this scenario, we
have realized our flight on this table by

cikartarak ucusumuzZu bu tabloda determining the energy altitudes and minimum
gerceklestirdik. fuel contours.
MISSION PROFILE, REQUIRED AND
PRODUCED ENGINE POWER

HD-19

Turboprop Engine

Range : 1079.9 nmi

Paload : 4444 |b

Tim ucagi After having flown
ucurduktan  sonra | Wamup £ R315.60 e ih e UEHbEa the complete aircraft,
¢ Take off Acceleration 0.086 8316.86 8316.86 0.994514 : P
sira turboprop | (Mean Value) the time came to
motorumuzun Lift Up The Nose 0172 5195.44 5195.44 0.994378 assign the dimensions
I Lrici B Horizontal Acceleration 0.199  4628.39 4628.39 0.993919 of p— turbe I'O-D
oyutiancinimasind |y 0.256 3501.55  3501.55  0.993647 ‘ N prof
geldi. Motorumuzun | Climbing engine.  To  ensure
e ~lrtac Min Fuel Climbing 0.342 2202.59 2202.59 0.972173 T = =
tasarim noktasinda efficiency  of  our
L MORSIC | cruise i) 045 109894 109894  0.8456 e

cok verimli olmasi engine at the

icin “Trust Specific Impulse” yani “Ozgiil itmeyi”

karsilastirdik.
bacaklarindaki

verilen  degerleri

Burada
istenen ve
karsilastirdik.

degisik

motorumuz bu gorevlerde ucuyor mu diye?

gorev
motor tarafindan
Bakalim
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designing point, we compared “Trust Specific
Impulse”. Here, we have compared the figures
required at different mission legs with figures
generated by the engine. Just to see whether or
not our engine was flying in these missions?



TURBOPROP ENGINE’S DESIGN
PERFORMANCE

Propeller

ﬂ Power from shaft
4

Revolution Air suction

Speed 'y

reducing |

s I

CALCULATION OF MISSION SEGMENTS
BY SELECTED LOADING COEFFICIENT

Minimum Time (Ps)

s

o
z i
T -
i -
E o
2 e

P m om o m e m m om w w wm
Speed (ft/s)
Minimum Fuel (Fs)

g = T
=
g -

Gordigtintz gibi hepsini karsilayacak bir
motor oldu, bilgisayar yaklasik 350 motor
arasindan 3,5 saatte  optimum  motoru
secmektedir. Motorumuzun 4444 poundluk bir
HD19un. Biz bu HD19u; 14 kisilik, 16 kisilik, 19
kisilik, 21 kisilik ve 1200-2200 km menzilli olarak
14 degisik konfiglirasyonda (her bir Ogrenci bir
motor tasarlayacak sekilde) yapurtuk. Bu da

onlardan bir tanesi.

FUEL WEIGHT RATIOS

LOAD (b) RANGE (Nmj) | AeriO (FuelWeightof | v

3400 945 0.154750 HD-14
3400 1080 0.169228 HD-14
3400 1215 0.203820 HD-14
3780 810 0.146313 HD-16
3780 945 0.179211 HD-16
3780 1080 0.177168 HD-16
3780 1215 0.216348 HD-16
4444 810 0.140330 HD-19
4444 945 0.154708 HD-19
Aadd 1080 0.177593 HD-19
4444 1215 0.190556 HD-19
4840 945 0.170637 HD-21
4840 1080 0.177500 HD-21
4840 1215 0.216590 HD-21

As you see, it became an engine which will
meet all, the computer selects the optimum
engine amongst approx., 350 engines within 3.5
hours. Our engine belongs to HD19 with a
weight of 4444 pounds. We have had this HD19
made in 14 configurations (in a way to let each
student to design one engine) so as to 14 seats,
16 seats, 19 seats, 21 seats and with 1200-2200
km flight range. This is also one of them,

DESIGN CONDITIONS PERFORMANCE
400
%0 R
7 300 %3
E 250 .*':o’ N
E 2 1 ’ “‘9* -
E 150 re: =
Z 100 ] e
50
o -
1] 02 o4 o8 08 1 12
S (/h)

Agirhgin, ucak agirhiginin yakita oranini
gosteren bir drnek. Burada 14 konfiglirasyon
goziktyor. Turbo makina 6n tasanmina gectik,

HD- 19

Take off Altitude : 5000.0 ft

Landing Altitude 100t

Flight Altitude : 29500.0 ft PITH 1 0.2947

Flight Mach Number : 0.45 TAUTH +0.7544

Take off Distance :2225.0 ft '{F".lt\‘lrJLTL ) ggﬁg

Landing Distance 124415t e

Range :1079.9 nmi

Loiter Altitude : 10000.0 ft M

Loiter Time ;100000 BREAK Tt Pt MDOT GAMA

Loiter Time 127000 s 0 43056 5141 1326 140

. 2 43056 4986 1326 140

Payload  :444400b — SESSEEGESENEG
3a 94766  59.837 1260 140
4 200000 58042 1282 135

....................................................... 43 197680 53042 13‘08 1'35
4b 149130 17106 1308  1.35

MDOT 11.97 147877  17.105 1335 135

PI Ch 1039 5 120002 7.067 1835 1.35

One sample of the weight showing the ratio
of the aircraft weight versus fuel. Here, 14
configurations appear. We proceeded to turbo

TURBOMACHINE PART DESIGN

Station: 1|
|

2 ! orel

] I 1

! Stator Rotor |

) | LoV

| E ul 1‘rel i
| t RV
1 | i 2
5‘ E u2

1

Wi
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artik motorumuzun uctugunu biliyoruz. Simdi
sira tlirbin ve kopresorin boyutlandirlmasina
geldi.

Burada HD19'un trmanmadaki akis debisi ve
kompresdr basma oram ve seyri sirasinda
tirbinin ozellikleri ve biraz yiksek teknoloji
olmasi i¢in de bundan 10 yil sonra ulasilabilecek
tirbin giris 1s1s1 bulduk. “Teknoloji parametresi
olarak biraz yitksek tutalm 10 yil sonrasini
bulalim” diye ben soyledim ve sonucta
kompresor 11 kademe, genel yiiksek basing
tirbini 2 kademe ve disik basinge tirbini 3

kademe olarak 6n tasarimi yapuk.

machine initial design, we already know that our
engine flies. Now, it is time to determine the
dimensions of the turbine and the compressor.
Here, we figured out the flow rate and ratio of
the compressor pumping during climbing of
HD19 and features of the turbine during
cruiseing and to ensure it to has some high
technology, the turbine inlet temperature which
could be reached to 10 years later from now. I
said “let’s maintain the technology parameter a
little bit high and figure out it for the period 10
years later from now” and consequently, we
have made the initial design as the 11-staged
compressor, 2-staged general high pressure
turbine and 3-staged low pressure turbine.

GENERAL VIEW OF COMPRESOR AND TURBINE

g =
£ o
g g It General view of
g § el High pressure
[= (i turbine
24 54
rotation axis
4
steps steps
365
M AN
S
= 361 St R1 52 R2 S3 R3
g T A
QEEasard General view of
S 355 T low pressure turbine
3525 T
35

steps

Bu calismay: 14 6grencim herbir 6grenci bir
motor yapmak tizere 1995 yilinda turbo fan, 1996
yilinda trboprop ve 1997 yilinda da HDI19
turboprop motorunu tasarlanus bulunuyoruz.

Ben bu konusmayr hazirlarken bu Pazartesi,
Sn.

dagitt, burada bizim motor tasarimini yapan iki

Bolim Baskanimiz bir faksin fotokopisini

ogrencimiz ilkay ve Gil; Georgia Institute of
Technology'de dordu Tirk, tcti Cinli ve ikisi
kisilik
grubunun “Virtual Aircraft” yarismasinda
ABD’de birinci olduklarini duyuran ve dort

Amerikan  dokuz graduate tasarim

glin once elimize ulasan bir faks geldi. Bu
ikisi

benimle hirlikte bu projeyi yapandir.

ogrencilerden oradadir, bir tanesi de

TEI, biz mihendisler olarak haziriz,
yoneticilerimizden projelerin diigmelerine
basmalarinu bekliyoruz.

Tesekkurler.
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We completed these works so as to each one
of my 14 students to make one engine and are in
a position to have designed in 1995 turbo fan,
1996 turboprop and in 1997 HD19 turboprop
engines.

While 1 was preparing this speech on last
Monday My Branch Chief distributed a
photocopy of a fax message, here our two
students who make our engine design, Tlkay and
Gul: A fax massage reached to us four days ago
notifying that a design group of nine graduates
from 4 Turkish, 3 Chinese and 2 Americans at
Georgia Institute of Technology has become
No. 1 at the competition of “Virtual Aircraft”
in USA 2 of these students are still there, one of
these is the one who made this project with me.

TEI, we as engineers are ready, we

expect our executives to press the buttons
of the projects.

Thanks.



Hamdi DOKUZLAR :

Dr. AKMANDOR un

takdiminden cesaret alarak Turboprop motorlar

Sn.  Doc. Sinan
ile ilgili bir talepte bulunmak istiyorum. THEK
parasiit, hava taksi, pilot egitim faaliyetleri
yaninda orman yangini ve zirai ilaclama
alanlarinda da faaliyet gostermektedir. Yedinci 5
yilik kalkinma planinda GAP projesinin de
ihtiyact dikkate alinarak ilk asamada 100 ve daha
sonra da 150 adet olmak tzere ilaclama ucagi

ihtiyvaci dogdu. Bu ihtivac dikkate alinarak THK

tarafindan bir u¢ak imalat projesi gerceklestirildi.
Bu  ucaklarda  turboprop = motorlarinin

kullaniimasi amaclanmstir. Hlerideki
calismalarimizda 250 adet turboprop motor
Bu
topluluk dahil olmak iizere turboprop

destek

envanterimize girecektir. seckin

motorlar konusunda ve

yardimlarinizi bekliyoruz.
Arz ederim.
Erdogan GUNES

Ashinda benim sorum o6nceki ti¢ takdimciye

birden olacak.

ITU adma yapilan takdimde ti¢ ayn fakiilte
ismi soylendi. Su anda gaz tirbinleriyle ilgili
calisan ODTU icinde iki ayn fakiilte oldugunu,
hatta takdimlerinin  ayn

oldugunu izlemis

bulunduk.

Benim merakim su: Bizim son 3 paneldir
stirekli olarak birbirimize sikayet ettigimiz fakat
¢ozimin kimden gelecegini bilemedigimiz bir

koordinasyon, giic birligi konusu var.

Acaba Universitemizin kendi icinde bu
koordinasyon ve gti¢ birligini ayni projelere giic
teksif edebilme konusu gerceklestirilebiliyor mu?
Sinan AKMANDOR
Ben cevaplandirabilirim;

Benim ODTU've kaulma yilim 1986, Ahmet
Hocamla calisma yilimda 1986'dir. Bugine kadar
bu calismalar siirmekte, en son tiriinlerimiz de 7
birlikte “doktora”

yildir gotirdigimiz

calismalarindan aldigimiz sonuctur. Bu calisma
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Hamdi DOKUZLAR :

By getting courage from the introduction of
Dear Assist. Prof. Sinan AKMANDOR, I would
like to make a request related to Turboprop
engines. THK, besides the activities of parachute,

air taxi and pilot training, has been showing

activities also in the areas forest fires and
agricultural — spray. By considering  the

requirement of GAP project in the 7 th 5 year
development plan, this created requirement for
spraying aircraft as 100 each during first stage
and then 150 each. By taking this requirement
into consideration, an aircraft manufacturing
project has been realized by THK. On these
aircraft, usage of turboprop engines has been
purposed. During our future operations, 250
each turboprop engines shall enter into our
inventory. Including this elite society, we
are awaiting your support and assistance on
the issue of turboprop engines.

I present.
Erdogan GUNES :

In fact, my question shall be to all three
]'Jl'CViUUS ]‘)1'(35@}'1[6'1’5.

During the introduction made in the name of
ITU, 3 sperate faculty names were expressed. We
have followed that currently there were two
separate faculties within METU working on gas
turbine projects even their introductions were
different from each other.

My concern is this: There is a matter of
coordination, power solidarity we have been
constantly complaining about to each other but
have not been able to know from whom the
solution would come during last 3 Panels. 1
wonder if, our university is being able to realize
the ability of this coordination and power

solidarity within itself to the same projects?
Sinan AKMANDOR :
I can respond.

The year in which I joined METU is 1986. The
year in which I worked with my Professor Ahmet
is also 1986. Today these studies are still going
on, last products are the results we have received
from the

“doctorate” studies we have been

carrying out together for 7 years. This study is
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en yiksek dizeyde, en icten bir sekilde devam
Nitekim ADTG

isimlerini hocamiz saymadi ama bu liste giderek

etmektedir. mensuplarinmn

buylimekte her iki bolimden de isimler
olmaktadir. Ama bu sozde bir gruptur. Sizin
dediginiz Tirk NASA'sinin kurulmasi, o ¢ok

onemli! Iste bunu saglamanuz lazim.

THK'nu da dahil etmemiz gerekiyor, ¢linki
Tirk NASA’sinin
kurulmasidir. Bunu TUBITAK, SAGE, THK,

Ataturk’in vasiyeti;

Universiteler ve Sanayii Kuruluglart hep biraraya

gelip yapmamiz gerekiyor, bu bize vasiyettir.
Ahmet S. UCER

Tesekkir ederim. Aruk soru almavalim,
sorulart kahve molasindan sonraki tartsmaya
brrakalim. Sunu hemen belirtmek istiyorum
ODTU'niin icerisinde havacihikla ilgili olan baska

bolimlerde var. Sanki yalnizca Havacilik ve

Makina imis gibi geldi ama biliyorsunuz,
Metalurji ~ Muhendisligi ~ Bolimd,  Kimya

Muhendisligi Boltimii... Tabi burada bir projeye
yonelik koordinasyon biitiin bu dort birimle
birlikte yok. Proje cikmazsa hi¢hir tiniversitede
kolay  kolay bir

boyle koordinasyon

yapilabilecegini zannetmiyorum.

Yani triine yonelik olarak da bahsedivoruz,
eger urinii tarif edip de bir proje
tarifleyebilirsek

iiniversiteler, 6gretim iiyeleri ve 6grencileri

o Zaman biitiin

o proje etrafinda birlesebileceklerdir diye

diisiniyorum. Yoksa biraz zor oluyor.

Tesekkiir ederim.
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going on at the top level, in most sincere manner.
As a matter of fact, our professor did not count
the names of ADTG members but, this list is
gradually getting longer and including names
from both branches. Yet, this is a so-called
group. Establishment of Turkish NASA you said,
it is very important There, we should ensure this.
We are supposed to include also THK because
Atattirk’s will: is to establishment of Turkish
NASA you said, it is very important. There, we
should ensure this. We are obliged to realize this
by getting together as TUBITAK, SAGE, THK,
Universities and Industrial institutions, this is a
testament to us.

Ahmet S. UCER :

Thank vou. Let’s not take question, any
longer, and leave the questions to the discussion
after the coffee break. T immediately want to
point out that there are also other branches
within METU being related to aviation. It seemed
to me that there were only Aviation and
Machinery but you know, the Metallurgy

Department, Chemistry Engineering
Department... Of course, here there is not a
coordination directed to one project at these four
units all. If projec t does not come out, I do not
think that such a coordination could easily be

realized at any university.

Namely, we are talking about also the
product. I am thinking that if we can describe a
product and draw up a project, then all
universities, faculty members and the students
shall be able to get united around that project.

Otherwise, it is becoming a little bit difficult.

Thank you.



175



Converted into digital form in memory of Saban Erkilet

Dogum Tarihi  : 15 Ocak 1963 ANKARA

Medeni Hali L Evli

Egitim : Diploma, Turbomachinery
Department von  Karman |

B

Institute for Fluid Dynamics. 1990, Belgika

Investigation of Wake Mixing Process Behind

Turbine Blades with Trailing Edge Cooland

Ejection.

Yiksek Lisans, Makina Mihendisligi

1988 Orta Doga Teknik Universitesi,

Ankara Spanuwise Mixing in Axial

Compressors Lisans, Makina Mihendisligi,

1986 Orta Dogu Teknik Unv. Ankara Lise, TED

Ankara Koleji, ODC-SSM isbirligiyle cesitli

tarihlerde dlizenlenen

e Foreign Purchaser Course (FMS)

* Material Acquistion Management Training

* Manugement of Defence Acquistiton
Contracts

* DOD Acquistion Quality Assurance

Fundamentals konularindaki kurslara istirak

Plow

Yabanci Dil : Ingilizce, Fransizca
Burslar,Odiiller : Savunma Sanayi Miistesarligi
takdirnamesi (1993)
Von Karman Enstitlisii,Staj ve
diploma programlan Burslar
(1984, 1989-1990)
Manisa Yiiksek Ogretim Vakfi - Yiiksek
Ogrenim Bursu (1980-1986)
. I Tecriibesi : Temmuz 1991 - MSB Savunma Sanayii
Miustesarh@i Ankara- Uzman
- Genel Maksat Helikopteri Projesi
- FLA Projesi
Genel Maksat Helikopteri (Eurocopter)
Proje Kontrol Ofisi, Fransa
- Genel maksat Helikopteri Kontrol
Gorismeleri
- Genel Maksat Helikopteri (Skorsky) Proje
Kontrol Ofisi, ABD
- ll. Paket F16 motor segimi galisma heyeti
SSM Uyesi
-1l Paket F16 motor offset miizekareleri
- Tusas Motor San. A.S. (TED vizyon
belirleme galismalarina katiim
- T700/CT7 motorlar satin alma ve destek
calismalan
Subat 1987- Temmuz 1991
Makina Muhendisligi Bélimi, Orta Dogu
Teknik Universitesi, Ankara - Aragtirma Gérevlisi Makina
Mihendisligi Bélimiinden Akiskanlar Mekanigi Laboratuarinin
sorumlu asistanligi. Ogretim ve arastirma amagl gesitli deney
dlzeneklerinin tasarimi ve imalati. Pompa, eksenel fan gibi
turbomakinalarin endustriyel sertifikasyon deneyleri. Irak-
Turkiye petrol boru hattinda yapilan sahra deneylerine istirak
TUBITAK MAF-712 “Girig Hava Sartlarinin  Eksenel
Kompresorlerin  performansina etkisi” projesinde arastirma
asistanligi.

Date of Birth

Marital Status  : Married

Education : Diploma, Turbomachinery

Departmant, von Karman Institute for
Fluid Dynamics, 1990, Belgium

eInvestigaiton of Wake Mixing Process
Behind Turbine Blades with Trailing Edge
Coolant Ejection,

*Master Degree, Mechanical Engineering,
1988 METU

eSpanwise Mixing in Axial Flow
Compressors License, Mechanical
Engineering, 1986 METU

eHigh School, TED Ankara Collage, With
ODC-SSM corporation

*Foreign Purchaser Course (FMS)

eMaterial Acquisition of Defence
Acquisition Contracts

*Joint to courses about DOD Acquisition
Quality Assurance Fundamentals

Foreign Language : English, French

Scholarships, Awards : Ministry of Defence Appreciation
Certificate (1993)

*\on Karman Institute, Training and
Diploma Programs Scholarship (1984,
1989-1990)

eManisa Education Pious Foundation-
Education Scholarship (1980-1986)

: January 15, 1963 Ankara

Work Experience: -July 1991 - Ministry of Defence Ankara
Specialist Helicopter Project
- FLA Project
- Eurocopter Project Control Office,
France Helicopter Project Contract
Meeting
- Skorsky Project Control Office, USA
-2nd Package F16 Engine Selection
Working Group, SSM Member
-2nd Package F16 Engine Off-Set
Negotiations
- Participate to TEI's vision determination
studies.
-T700/CT7 Engines Purchasing and
Support Agreements.
February 1987 - July 1991 -
*Mechanical Engineering Department,
METU, Research Assistant Flow Mechanical Laboratory
responsible assistant. Design and manufacture of various
experiment equipments. Pump, axial fan turbo engines
industrial certification experiments.
Participate to Irag- Turkey Pipe Line Experiments.
TUBITAK
MAF-712 Research Assistant in the project of” Effect of
Condition Inlet Air to axial Compressor Performance”.

Murat ERKILET
Y.Miih. / Eng. M.Sc.
S.S.M.
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Sayin Baskan, Degerli Konuklar,

Tirkiye'de Ucak Motor Sanayii ve ArGe
hakkinda su ana basliklar altinda bir durum
degerlendirmesi yapmaya calisacagim.

e (Giris

e Motor Gelistirme

e Ulkemizde meveut durum

e Gelecek Planlama

e Sonug

ENGINE DEVELOPMENT

AIRCRAFT TOTAL COST | l! BODY []ENGINE []TEAM [] AVIYONIC ‘

100%
90%
80%
70%
60% —
50%
40%
30% ~
20% -
10%

0% -

TORNADO '
1970

HUNTER '
1950

HURRICANE |
1930

SOPWITH
1910

*» ENGINE COST IS AN IMOPORTANT PART OF THE INITAL
PURCHASE OF AN AIRCRAFT

* TODAY, ENGINE COST IS AROUND 20% OF THE TOTAL COST

EFA/F16
1990

Aslinda calisma alanlarint Ucak Motor
Sanayiinde digerlerinde oldugu gibi ayirmak
mimkin degildir. Ben ucak motorundaki genel
maliyeti gostermek istedim. Motor maliyeti ucak
illk tedarik maliyetinin énemli bir bolimiini
teskil etmektedir. Giinimiizde ucak motorunun
toplam fiyattaki payr %20 civanndadir. %20
mertebesinde  maliyeti  etkileyen — motor
sanayiinde yeterli altyapinin bulunmast halinde
yeni bir motoru tasarlamak ve tretmek icin
yaklasik 4-7 yil yani ortalama 3 yil ve 1-2 milyar
dolarhk bir yatirim yapmak gerekmektedir. Bu
maliyetler sebebiyle belli basli motor
iireticileri icin bile bir programi tek

baslarina yiiriitmek zorlagsmaktadir.

Burada ucak motoru gelistirmenin
disiplinlerarast  bir  miuhendislik  faaliyeti

oldugunu ve ckonomi ile giivenilirligin bu
calismanin vazgecilmez hir parcast oldugunu
hatirlatmak isterim.

Motor Ureticileri icin, gelistirme maliyetlerini
paylasmak, birbirlerinin teknolojik birikim ve
uzmanliklanindan faydalanmak ve gelistirme
zamanini azaltmak icin isbirliklerine gitmek bir
coziim olabilir. Buna yurtdisindan érnekler de
verebiliriz.
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Dear President, Valuable Guests,

I will try to make a case evaluation on Aircraft
Engine Industry and R&D in Turkey under
following headlines.

e [ntroduction

* Engine Development

e Present case in our country

e Future Planning

e Conclusion

In fact, it is not possible to differentiate the
working areas in Aircraft Engine Industry as with
others. T wanted to show the overall costs. The
engine cost makes up a substantial part of the
initial procurement cost of the aircraft. In our
time, the share of the aircraft engine within total
price is around 20 %. In case of availability
adequate infrastructure in the engine industry
affecting the overall cost at the degree of 20 %, to
design and produce a new engine, an investment
of approximately for 4-7 years namely averange
for 3 years and of 1-2 billions dollars is required
to be made. By virtue of these costs, it has
been becoming problem for even well-
known engine producers to carry out a
program by themselves.

ENGINE DEVELOPMENT
Aircraft Engine between diciplines is an engineerig working product.
design | production | support | improvements

*Aerodynamics
* termodynamics +
combustion
* control
* mechanics
« material
¢ production technics
* AIRCRAFT ENGINE DEVELOPMENT IS A MUTUAL ACTIVITY BETWEEN
VARIOUS ENGINEERING DISCIPLINES
* ECONOMY AND RELIABILITY ARE INDISPENSABLE PARTS OF THIS
WORK

Here I would like to remind that development
of an aircraft engine is an inter-disciplines
engineering activity and economy and the

reliability is the unavoidable part of this study.

For engine manufacturers, entering into

collaborations can be a solution to share
development costs, to get use of technologic
experiences and specialties of each other and to
shorten the development time. We can give

samples from abroad as well.
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ENGINE DEVELOPMENT

+ ENGINE PRODUCERS
+ TO SHARE THE DEVELOPMENT COST

+ TO USE THEIR TECHNOLOGICAL EXPERIENCES AND
KNOW-HOW

+ TO REDUCE THE DEVELOPMENT TIME PREFERING
CONSORTIUMS
> GE+SNECMA

> ROLLS ROYCE+TURBOMECA+MTU
> Etc..

o Airbus Industrie, British Aerospace,Boeing.

o Complete aircraft and customeryrface
by Lockheed-Martin

Principal
Contractors

* Final assembly, major ai

rfram

components, specialised mangffacturing
facilities
* Engines, propellers, lapfing gear,
operational & flight mgflagement
systems
* Specialised ggfnponents, Second Tier Suppliers

services

processes
L] MetaQIM:omponenls' synthetic ! : * Alcan Industries, British,
castino$, forgings, cables Faw Yiterid Sovlers Steel, Ciba- Geigy

* Fasteners, sealants, paints Common Detail Suppliers
* Mid-life updates, Life-Cycle Support Compariies * Marshall Aerospace

conversions, overhaul and Airwork, BAe
maintenance Aviation Services
TODAY'S AEROSPACE INDUSTRY PYRAMID STRUCTURE
-SPECIALTY-

Ulkemizdeki mevcut duruma gelince, Gretim

* Rolls-Royce, Messier-Dowty,
Smiths Industries, Lucas

First Tier Suppliers

ve destek konusunda cok kapsamlt ve ileri
teknolojik imkanlar mevcuttur. Buna en iyi iki
6rnek TEI ve 1. HIBM. Bu tesislerimizde diinya
capinda tretimi

degisik motorlara

yapilmakta

parca
teknik
verilmektedir, mesela Depo Seviyesi Bakim gibi.

ve kapsamh destek

Universitelerimizde
kurumlarnmizda motor konusunda
tekniklerle calismalar yvapilabilmektedir.

ve arastirma

en son

Savunma Sanayii Mestesarligi blinyesinde
gerceklestirilen projelerin  tilkemizdeki motor
sanayiinin gelisimi
gosterilmektedir.

icin kullamimina gayret

C17, 1700, F110 motor yerli katki ve off-set
programlari ile; TEl'ye is imkani yaratilmis,
1.HIBM'e de Depo Seviyesi Bakim kabiliyeti

kazandirilmistir.
Uretimden diger disiplinlere gecildiginde ise,

Ucak motorlarinin teknolojik altyapisinin tlke

icinde olusturulmasi amaciyla diger
disiplinlerdeki calismalara agirhk verilmesi
gerekmektedir. Bu kapsamda yine off-set

Otm-l_u_

Ty
International Partnership

As to the case in our country, related to the
issue of manufacturing and support, there are
quite expanded and advanced technological
facilities. The best two samples to this is the
TEI and 1.HIBM. At these installations, parts
manufacturing for various engines worldwide
are being made and expanded technical support
is being provided, for example like Depot Level
Maintenance.

The studies on the issue of engine are being
able to be made with the latest techniques at our
universities and research institutions.

The effort is being shown for the utilization of
the projects realized within the structure of the
Defense Industry Undersecretary for the

improvement of engine industry in our country.

With the programs of domestic contribution
and off-set for CT7, T700, F110 engines: The job
opportunity has been created for TEI and the
ability of Depot Level Maintenance has been
made earned by 1.HIBM.

FUTURE PLANNING

TRANSITION TO THE OTHER DISCIPLINES
FROM PRODUCTION

To Direct the studies on
the issues of
. Production and
echnical support
towards design and
engineering activities

To Handle these
Ativities in industry
i coordiation

The purpose and reason for technology transfering

When we are through from production to
other disciplines:
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projeleri ile; motor teknik temsilci hizmetleri
ve teknik destegin Tiirk Sanayiince saglanmasi,
TEI'nin gelisimi ve yeni kabiliyetler kazamasi icin
projeler baslatilmistr,

Gelecekte bu projelerin tasarm ve gelistirme
faaliyetlerine yonelik olarak derinlestirilmesi
planlanmaktadir.

Teknoloji transferini neden ve hangi amac
icin yaptyoruz?

Uretim ve teknik destek konusunda yapilan
cahismalarin tasarim ve miithendislik faaliyetlerine
de yonlendirilmesi ve bu [aaliyetlerin sanayii
koordinasyonunda ele alinmast diye kisaca
ozetleyehiliriz.

Amacimuz; teknolojik altyapiyr yurticinde tesis
ederek sistemlerimizi kendine yeter bicimde
desteklemek, trtinlerimizi pazarlayabilmektir.,

Sanayiinin gelismesi; daha etkin, verimli ve
siirekli bir altyapinin tesisini, ihtiyaclara ve
sorunlara etkin ¢coziimler bulunmasini, kazanilan
bilgi ve tecriibenin, degerlendirilmesini ve
gelistirilerek  yan  getiriler elde edilmesini

mimkin kilabilecektir kanaatindeyim.

Gelecek projelerde tiretim ve destek yanmda
aguilik ve onem verilecek hususlar;

® lizisfoyce VassorDawy,
S Nidssvies, Lucas

@ Fuasturen, sonans.
Pk

and maeigngecy

Uretimden diger disiplinlere gecilmesi,
miithendislik altyapisinin tesisi,

kullanici biinyesinde elde edilen bilgi ve
tecritbenin iretime ve endiistrive yonelik
olarak kullanilabilmesi,

uiniversitelerimizle  isbirligi
uluslararas: kuruluslarla degisim ve egitim

programlari, komponent bazinda birkac

icinde
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With  the purpose of formation of
technological infrastructure of the aircraft
engines within the country, concentration on
studies in other disciplines is required. Again
with the off-set projects within this scope: in
order to acquire new capacities and the
improvement of TEI, the projects has been
initiated to ensure that Engine Technical
Representative Services and Technical
Support provided by Turkish Industry.

These projects are being planned to be
deepened as directed to the design and

development activities in future.

Why and for what purpose are we making the
technology transfer?

We can briefly say that, it is having the studies
carried out on the issue of production and
technical assistance be directed also to the
design and engineering activities and having
these activities in hand  during industrial
coordination.

Our intention: is to support our systems so as
to make them self-sufficient by constructing the
technological infrastructure in-country and to be
able to market our products.

Development of the industry; [ am of that
opinion that tihs would make it possible the
establishment of an infrastructure which is more
effective, productive and continuous and finding
effective remendies for requirements and
problems and obtaining subordinate revenues
validation and development of information and
experience achieved.

Besides production and support, the points to
be concerned and to be concentrated on in
future projects:

= Transition from production to other
disciplines,

»  Establishment of
infrastructure

e Usability of information and
experience as directed to the production
and the industry,

e Improvement and training programs
with international instutions in
cooperation with our universities,

* Becoming specialized on some subjects
on component base,

engineering
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konuda uzmanlasmaya gidilmesi ve sanayii
merkezli bir miihendislik ve iiriin destek
faaliyeti baslatilmasi; ornegin uluslararas:
projelere istirak, FLA programi, helikopter
motoru vh.

Sonuc olarak genel tabloya baktigimizda,

e Motor sanayiinde tiretim konusunda iyi bir
altyapi insa edilmistir.

e Benzer altyapmin motorla ilgili diger
disiplinlerde de tesis edilmesi hedeflenmektedir.

e Belirli sahalartda uzmanlasma mumkiindir.

e Motor sanayiimizin uluslararasi projelere

istirak etmesi onemlidir.

e Tesbit  edilen hedeflere sanayii
koordinasyonunda gidilmesi onemli
bulunmaktadir.

e Gelecek programlarin bu  hedeflere

ulasilmast icin kullanilmas: planlanmaktadir.
Tesekkur ederim.

Fazil AYDINMAKINA

Sualimi Savunma Sanayii Dernegi EDIK

Teknik Komite Uyesi olarak soruyorum:

Savunma Sanayii Mistesarhiginin takdiminde
glizel konular aciklandr yanliz Savunma Sanayii

ile direkt ilgili konuya iliskin agikhigi goremedim.

Su anda (lkemizde imal edilen motor
tzerinde TE'nin sorumluluk altinda ele almis
oldugu konunun disinda tretilip de motor

lizerine konmayan par¢a var mi?

Tirkiye sartlarinda tretilen yurt disina ihrag
edilen fakat prosedirler yaratulmadigi icin
yurtdisindan almak zorunda oldugumuz parcalar

var mi?
Murat ERKILET

Aslinda bu soruyu TUSAS Motor Sanayii A.S.

dogrudan  yanitlayabilir.  Benim  burada

soyleyebilecegim bir husus ikinci paket F16

programinda  gecmiste yasanan  sikintlar

gidermek icin  yurticinde dretilen motor

parcalarinin - dogrudan kendi motorlarimiza
takilmast icin gerekli c¢alisma yapilmistur ve

bununla ilgili elimizde bir programda mevcuttur,
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e To initiate on engineering and product
support activity based on industry.

For example participation in international
projects, FLA program, helicopter engine etc.

As a result, when we look at the tableau

e A good infrastructure on the issue of
production in engine industry has been built.

e Similar infrastructure is being intended to
be set up also for other disciplines related to the
engine.

e [t is possible to become specialized in
certain areas.

e It is important for our engine industry to
participate in international projects.

¢ ]t is being deemed necessary to select the
targets determined during industry coordination.

e It is being planned to use future programs
in order to reach these targets.

Thank you.
Fazil AYDINMAKINA :

[ am asking my question as the EDIK
Technical Committee Member
Industry Association:

of Defense

During introduction of the Defense Industry
Undersecretary pleasant issues were explained
but 1 could not see the clarity related to the
relevant subject directly related to the Defense
Industry.

At present, is there a part on the engine
produced in our country, produced outside the
subject taken in hand by TEI under responsibility
but not installed on the engine?

Are there parts we are obliged to buy from
abroad by the virtue of not creating the
procedures although they are produced under
conditions of Turkey and exported abroad?

Murat ERKILET :

In fact, TUSAS Engine Industry Inc. can
directly respond this question. One point I can
say here, required study has been made to
eliminate the defficulties lived in past and to
install the engine parts produced in-country
directly onto our own engines in the second F16
package program and we have.a program related

to this in our hand.



Fazil AYDINMAKINA

Misade ederseniz ben yaniti  vereyim:

[zmirde Serbest Bolgede kurulmus ucak
parcalart Gzerine “baglayic1” Ureten ucak ve
motor tzerinde kullanilabilecek sekilde sertifika
almis ve bizim hali hazirda yurtdisindan ithal

ettigimiz malzemeler var.

O zaman bu suali kasten sordum: Bizim bir
metodumuz eksik. 1974 senesinde GE'ye gittigim
zaman ambargo Oncesi dediler ki Almanya’dan
bir sandik geldi. Nedir bu sandik? dedim; o
kullandiklart  F4
aliyorlardi. Ve

Al manya'da imal edilen bitiin malzemeleri O

zaman  Almanlar  kendi

ucaklarinin - motorlarini
Ring'ler dahil oraya sandiklarla gondermislerdi.
Demek ki 1974 senesinde BWB (bizdeki SSM)
nin bir prensibi vardi: “Almaya’da tretilen hersey
benim yurtdisinda imal edilen motorumun

tizerine bakilmadan monte edilecek”
Boyle bir prensibimiz var mi?
Murat ERKILET

Miisade ederseniz Sn. Baskan bu soruya

genel  bir  yamit  vermek istiyorum. SSM
kapsaminda baslatilan tim projelerde Turkiye'de
tretilen parcalar kendi ucaklarimiza tedarik

programi sonrasinda takilabilmektedir:

Bu SSM'nin baslattigr projelerle mimkiin
Ve

tekrarlamak istiyorum, F110-129 motorlart i¢in

olmustur. motorla ilgili oldugu icin

kendi  Urettigimiz  parcalar  yani  kendi
tretebilecegimiz parcalar kendi motorlarimiza
program sonrasinda takilabilecektir ve kendi
motorlarimiz ~ yurtici  sanayii  imkanlaryla
desteklenebilecektir. Bunu genel bir aciklama

olarak yapip saygilarimi sunmak istiyorum.
Aziz MEYDAN

Biraz 6nce sozi edilen sirketi temsilen burada
bulunuyorum. FTC Baglant Elemanlarn Ticaret
A8, Bir takim prosedirlerden kaynaklanan
stkintilar yastyoruz, Cozmekte cok zaman aliyor.
TAI ile ciddi bir sorunumuz olmad: cinki

bizdeki ortakla TAIdeki ortak ayni : Lockheed
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Fazil AYDINMAKINA :

If you allow me, I give a reply: At free zone in
[zmir. There is a company which manufactures
“fasteners” for aircraft and engine with proper
certificates and are the parts currently we import

from abroad.

I have asked that question with purpose : We
have a missing method. When [, prior to
embargo, want to GE in 1974, they said that a
box came from Germany, What is this box? I said;
At that time, Germans were buying the engines
of their own F-4 aircraft. And they had
transported all materials produced in Germany
including 0 Rings there in boxes. It means that
BWB (equivalent of our SSM) had a principle in
1974: Everything produced in Germany shall be
installed onto my engine produced abroad

without being checked”.
Do we have such a principle?
Murat ERKILET :

With your permission Mr. Chairman, I would

like to give a general reply to this question.

For, all projects initiated within the scope of
SSM the parts manufactured in Turkey be
installed at the end of procurement program,

This has been possible with the project
started by SSM. And T want to repeat due to its
relation with the engines. For F110-129 engines,
the parts we produced by our selves, namely the
parts we can produce shall be able to be installed
onto our own engines after the program and our
own engines shall be able to be supported by the
incountry industry capabilities. After having
made this general explanation, I wish to present
my respects.

Aziz MEYDAN :

I am present here to represent the company
just being talked about. FTC Fastening Elements,
Trade INC. CO. We have been encountering the
problems derived from some procedures,
Solving them takes a long time. We did not have
any serious problem with TAI because we share

the same partner: Lockheed Martin. Maybe, that
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Martin. Belki de onun etkisiyle bu tip sorunlar
cok az yasadik ancak hala yasamakta oldugumuz
sorunlar var. Yani bizim Grettigimiz parcalardan
sertifiye/prosedir cksikligi sebebiyle
kullanllamayan parcalar halen var. Fakat ayni
parcalart Lockeed Martin icin tretiyoruz, oradan
gelip
kullaniliyor. Ancak, TEI'de hic¢bir olumlu

buraya yine bizim  ucaklarimizla
gelisme olmadi Bjr ka¢ defa kendimizi
prezante ettik, ama olumlu yamt alamadik.
Hava Kuvvetleri Komutanh ile olumlu iliskiler
icerisindeyiz. Ger¢ek anlamda bir sanayi, ancak
yan sanayisi ile var olabilir disiincesindeyiz.
Ucak yan sanayinin bir temsilcisi olarak bir takim
eksikliklerini

prosediir glindeme getirmeyi

olumlu gorityoruz.
Ahmet S. UCER
Cok tesekkir ederim.

Verdiginiz bilgilerden anladigim kadariyla
yan sanayinin Onemi vurgulamyor, din de
vurgulandr  buginde devam edecek belki
bundan sonraki tartsmada da bu konuya biraz

daha fazla egilebilecegiz.
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is why we lived such difficulties in less quantities
yet, there are still problems we live with, Namely
there are parts we produced and unusable due to
shortage of certificaiton/procedure. As a matter
of fact, we produced the same parts for
Lockheed Martin, they are being sent here and
used on our aircraft. However, no positive
progress took place at TEL. We have
presented ourselves for a few times but we .
could not get a positive reply. We are in
positive relations with Air Forces Command. We
have the opinion that a sound and real industry
can survive only by its subordinate industry. As a
representative  of  the aircraft  subordinate
industry, we deem it is useful to bring out the

shortages of some procedures.
Ahmet S. UCER :
Thank you very much.

As far as I understand from the information

you have given, the importance of the

subordinate industry is being emphasized, also
yesterday emphasized, It will go on also today
maybe we will be able to deal with this issue a

little bit more during discussion after this also.
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Tayfun MUTLU, 1956 dogumlu olup
orta o&grenimini Eskisehir Maarif
Koleji'nde tamamladi. 1978 yilinda
Ankara ODTU’den makina miihendis
olarak mezun oldu. Anadolu |
Universitesi'’nde  Yénetim  ve |
Organizasyon konusunda yiiksek |
lisans yapti.

Calisma hayatina Unisan A.S.’de
basladi. Bu sirkette imalat
muihendisligi, teknik  muadurlak
gorevlerini Gstlendi. 1980 yilinda Rona Makina
A.S.'ye gegti, imalat sefi olarak gérev aldi.

1981 yilinda Ford-Otosan A.$. Inéni Motor
Fabrikas’nin kurulusunda cgalismaya bagladi.
Sirasiyla metod mithendisligi, proje
mihendisligi, Gretim hat sefligi, CNC
programciligi yapti ve mihendislik sefi olarak
mihendislik blrosunun yénetimini Gstlendi.

1985 yilinda, TEI (Tusas Motor Sanayii A.S.)ye
katildi ve imalat grup lideri olarak ABD’ye gitti.
Sirketin kurulug caligmalarinda gérev ald.
Sirasiyla imalat midarliga, kalite direktorlGga,
teknoloji direktorligl gérevlerine atandi. 1994-
1997 vyillan arasinda TEl Fabrika MuadarlGgo
gorevini Ustlenen Tayfun Mutlu, 1997 yilindan
itibaren Genel Mudurlik gorevini vekaleten
ylritmektedir.

Tayfun MUTLU, was born in 1956
| and he has completed secondary
school in Eskigehir Maarif Collage. In
1978 he has graduated from the
Middle East Technical University
from the department of Mechanical
Engineering. He has a Master’s
degree  on Management &
Organisation from Anadolu
University.

He started his profession in Unisan
Inc. He worked as a Manufacturing Engineer
and Technical Manager. In 1980 he transferred
to Rona Mechanic Inc., and worked as a Chief
of Manufacturing. Then transferred to Ford-
Otosan Inc. inénii Engine Factory in 1981. He
served as Method Engineer, Project Engineer,
Production Line Chief, CNC Programmer and
Engineering Department as an Engineering
Chief.

In 1985, he joined to TEl and he went to United
Satetes as a Production Group Leader. He
worked in the foundation of the establishment.
He worked as a Production Manager, Quality
Director, Technology Director. Between 1994-
1997 TEI Plant Manager and he is the Acting
Managing Director since January 1997.

Tayfun MUTLU
Y.Miih. / Eng. M.Sc.
TEI , Genel Miidiir V. / Mng. Dir. A.
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Degerli Konuklar,

Konusmama baslarken, hepinize saygilarimi
SuUnarim.

Sizlere ucak motor sanayimizin Onemli bir
kurulusu olan TEI ve faaliyetleri konusunda bilgi
sunacagim.

Share Holders

TELis a ]nmr\umm. hmum

MGE [JTSKGV & THK ZITUSAS

Bilindigi Gzere TUSAS MOTOR SANAYII AS.
(TED Tiirk Ortaklar (%53,8) ve General Electric-
(ABD) (%46.2) arasinda, 1985 yilinda kurulmus
bir Anonim Sirkettir. TEI'nin Tirk ortaklar; Ttrk
Ucak Sanavii A.S., Turk Silahli Kuvvetlerini
Giiclendirme Vakfi ve Tiirk Hava Kurumu'dur.

1987 yilinda ilk motor ve motor parcalarmin
sevkiyatini gerceklestiren TEI, gectigimiz 10 yil
icerisinde, toplam willik satislarint 35 Milyon
Dolarm lizerine ¢ikarmayr basarmis ve gerek yurt
icinde, gerekse yurt disinda kendisini kabul
ettirmis gticli bir kurulustur.

VISION

¢ Keep h(m;., a World Class, high

world.

()]mmm & utilise all assets and
urces to pursue World Market

TEI'nin vizyonu 1993 yilinda “Diinya ¢apinda
bir sirket olmaya devam ederek, yiiksek
kalitede, rekabet edebilir bir iiretici olmak,
pazardaki tiim misterilere ucak motoruyla
ilgili hizmet ve destek vermek; Sektorde soz
sahibi olabilmek amactyla, varlik ve
kaynaklarimizi optimum diizeyde kullanmak”
olarak belirlenmistir. Buna gore TEInin gercek
anlamda bir ucak motor sirketi haline gelebilmesi
icin dort temel faaliyet alam belirlenmistir.
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Dear Guest,

As I start my speech I express my respect to
you all.

I will present information about TEI and its
activities,
aircraft engine industry.

As known TUSAS ENGINE INDUSTRY INC.,
is an incorporated company formed in 1985,
between Turkish Partners (53.8%) and General
Electric (46.2%). TEl's Turkish partners are the
Turkish Armed Forces Foundation and Turkish
Air League.

an important establishment of our

Total Sales
(1987-1998)

40 33,8 39,2

30 241
21.2

155 152 _‘
12,50

s 14,1

1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998

TEL, which delivered its first engine and
engine parts in 1987, over the past 10 years
increased its annual sales to over 35 Million
Dollars, and has proved itself in country and
abroad.

TEI's vision, defined in 1993, as “To
continue be a worldwide company, high
quality, a competitive manufacturer, be a
service center for all aircraft Thus based on

33 engine DLM

Parts Manufacturing
® 16 engine program
After Sales Services
® Tecnical Representatives

25 parts

3

~
.

TEl+ E Mo TEI-RED

. :

® Warranty Administrator
@ Spare Party Supply

Research & Development
® ]85 Fjector Design

® Training (TuAF / Universities)

this vision for TEI to become an aircraft Engine
Company four major activity areas were defined,
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Bunlar;

Motor Montaj,

Parca Imalat,

Misteri Destek Hizmetleri ve
ArGe Faaliyetleridir.

anlamda  bu alanlar
cercevesinde

F110-100/129 Motor Montait,

Genel faaliyet

16 motor programi icin 225 farkli Parca
Imalati,

Teknik Temsilcilik,

CIP Programlari, Lojistik Destek gibi Musteri
Destek Hizmetleri ve

Universiteler ile Co-op programlari ve

Bilahare detayli sunacagim J85 Ejector Urlin

Gelistirme calismalarn stirdtrtilmektedir.

» ONCEL I Projesi kapsaminda 176 adet F110-
GE100 motorunun 1994 yilina kadar teslimatini
gerceklestiren TEI, ONCEL II Projesi kapsaminda
da bugiine kadar 80 GE 129 motoru teslim
ederek toplam 256 adet motorun Uretimini
gerceklestirmistir, 1998 yilinin Mayis ayma kadar
ayda iki motor {retimiyle, toplam 95 IPE
motorun testinin  tamamlanmasi
planlanmaktadir. Daha sonra bu motorlarn bir
boliimi son konfiglirasyona gore 1998 sonuna
kadar upgrade edilecektir.

montaj ve

 Parga imalat teknoloji ve bilgisine sahip
bulunmak bir ucak motor Greticisi olunabilmesi
icin gerekli bir on sarttir. Dolayisiyla TEI,
beklenen ve hedeflenen amaclar dogrultusunda
ve dogal gelisiminin bir sonucu olarak, parca
imalatta btiyiimesini siirdiirmtsttir. Havacilik
sektoriindeki degismeleri yakindan takip eden
ve bunun icin gerekli uygulamalari slratle
devreye alan TEI, son yillarda yaptug: yatirimlarla
kapasitesini iki katna yiikseltmis olup, bugtin
tretim hatlart giinde tg¢ vardiya tzerinden

186

These are;

Engine Assembly,

Parts Manufacturing,

Customer Services, and

R&D

In a broad meaning within these activity
fields,

F110-100/129 Engine assembly

Manufacturing of 225 different parts for 16
engine programs

Technical Representative

Services Customer Support Services such as,

CIP programs, Logistics Support,

Co-Operation programs with the universities
and

J85 Ejector Product development project,
which T will give detailed information later.

In the content of the Peace Onyx I project,
TED delivered 176, F110-GE-100 engines, and
delivered 80, GE 129 engines within the content
of the Peace Onyx II Project until today. By
manufacturing two engines a month, planned to
complete 95 IPE engines assembly and test until
the beginning of May 1998. Later some of these
engines will be upgraded according to the latest
configurations until the end of 1998,

+7700
S-CEM:56
%CF-6
GESD
3JT-8D

e Parts Manufacturing technology and
knowledge is a priority in becoming an aircraft
engine manufacturer. TEl, continued to grow in
manufacturing as a result of expected and natural
development. TEI who follows-up developments
in the aircraft sector closely, and makes the

necessary  changes according to these
developments  immediately, increased its

capacity twice with the investments in the recent
years, Today TEI manufacturing line works three



calismaktadir.

Uretim tesisleri, en son teknoloji, tezgah ve
techizat ile donatlmis olan TEI bugiin, F110-
GE100/118/129/400, LM2500, LM2500Plus,
LM5000, LM6000, J79, ]85, TF39, T700, CFM56,
CF6, GE90, JT8D gibi ticari ve askeri ucak
motorlart ile gaz tiirbinleri icin motor aksami
treten, diinya capinda bir lretici olarak kabul
edilmektedir. Bugiine kadar 60.000’den
fazla parcanin iiretim ve sevkiyati
gerceklestirilmistir.

Uriin  yelpazemize yeni giren GE9O
motorunun 2,3,4,5,6 nct kademe alcak basing
tirbin rotor seal'lerinin ilk parcalarinin sevkiyati
kisa bir stire sonra gerceklestirilecektir.

Son yillarda gerceklestirdigi yeni yatirmlarla
kabiliyet ve kapasitesini arttiran,  kalite,
ekonomik fivat ve miisteriye verilen taahhiitlerin
zamaninda yerine getirilmesinin bir sonucu
olarak TEIL, yeni projelerden pay almakta;
satislaring, pazardaki paymi arttirmaktadr.
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TEI'nin tretim cesitliligi yillara gore biiytik bir
gelisme kaydetmis ve 1993 de 39, 1994 de 88,
1995 de 164, 1996 da ise 188 farkli motor
aksamunin Gretimine ulagilmistr. Bugiin parca
cesitliligimiz 220 adedi gecmistir. Bir baska
ifadeyle, bir motor lizerinde ana kalem olarak
1800 parca varoldugunu distintrsek, farkls
motorlara ait olmakla birlikte TEI bunlarin
dikkate deger bir bslimiinii tiretmektedir.

Amacimiz  parca  c¢esitdiligini  arttirarak
piyasadaki dalgalanmalardan miimkiin oldugu
kadar az etkilenmek ve Uriin cesitliligini
saglayarak sauslarimuzi arttirmakur. Miisteri
Destek  Hizmetleri kapsaminda  Hava
Kuvvetlerimizin Eskisehir, Diyarbakir, Balkesir,
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shifts.

Today TEI is accepted as a worldwide aircraft
engine component manufacturer for engines
such as,  F110-GE118/129/400, 1LM2500,
LM2500+, LM5000, LM6000, J79, ]85, TF39, T700,
CFM56, CF6, GE9O, JT8D with its manufacturing
facilities furnished with the latest technology,
machinery and equipment. Over 60.000 parts
manufactured and delivered until today.

The GE90 engine’s 23,45 and 6th Low
Pressure Turbine Rotor Seals which entered our

production range will be realized in a short time.

TEL who increased its capacity and capability
with its investments in the recent years, 4as a
result of delivering high quality, economically
priced and on time delivery to its customers,
obtained its share from the new projects, thus
increased its sales volume and market share,

The product variety of TEI has increased
considerably over the years, and this number
reached from production of 39 different engine
components in ‘93, to 88 in ‘94, to 164 in ‘95 and
to 188 different components in 1996. Today the
product  variety  exceed 220  different
components. In other words, if we assume that
there are 1800 major parts on an engine,
although for different engines, TEI produces a
considerable amount of these.

Customer Support
Services

# Technical Representation (since 1995)
* 8 Tech. Rep. (Engine and Engine Accessory)
» Eskisehir, Diyarbakir, Balikesir, Bandirma, Merzifon
= F110-100/129, J79, J85, CT7, (T700)
» Data Bank
¢ CIP Programs (Component Improvement)
¢ Logistics Support

Qur aim is to increase part variety, to reduce
the effect of the market fluctuations, thus to
increase sales volume by ensuring product
variety. Within the Customer Support Services
8 TEI Engineers have been providing service

regarding the engine and engine accessories to
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Bandirma ve Merzifon tislerinde motor ve motor
aksesuarlar ile ilgili konularda 8 TEI miihendisi,
Teknik Temsilci olarak, 1995 yilindan beri hizmet
vermektedir, Hizmet verilen motor ve motor
aksesuarlari F110-100/129,J79.J85,CT7 ve yakin
gelecekte T700°diir. Su ana kadar sahip olunan
bilgi ve deneyimlerin toplanacag bir Bilgi

Bankast olusturulmasi calismalar: da
surdiirilmektedir.
Komponent iyilestirme faaliyet ve

toplantlarina da istirak eden TEI, motor

kullanicilarinin ihtiya¢ duydugu her tirldl Lojistik

destegi saglayabilecek alt yaprya sahiptir.
Universite-Sanayii isbirligi alaninda da

oncli uygulamalarini stirdiren TEI, Ortadogu

the TUAF at the Eskisehir, Diyarbakir, Balikesir,
Bandirma and Merzifon bases as a Technical
Representative since 1995. The services provided
includes the F110-100/129, J79,J85, and CT7
engines and engine accessories, T700 will be
included in the near future. An establishment of
a data bank, to store the knowledge and
experience gathered until today is continuing.

TEI who partticipates to the component
improvement activities and meetings, has the
infrastructure to provide all kinds of logistic
support needed by users’.

In the area of University-Industry co-

Teknik  Universitesi Havacihk Makina ve operation TEI is continuing successfully its

Metalurji Mihendislizi Bolumleri ile 1991  Ploneering applications, the company has BS

and MS degree co-operation programs with the
Co-operation with Middle East Technical University, Aviation,
Universities
Educational Programs and Research Projects
to grow engineering talent within Turkey.

4 Undergraduate & Master programs co-operation

with Middle East Technical University since 1991:

e Aeronautical Engineering

¢ Mechanical Engineering

» Metallurgical

4 Undergraduate programs co-operation with
Anatolian University:
e Aeronautical High School

Mechanical and Metallurgical engineering
departments since 1991. In the same extent TEI
provides theoretic and hands-on training to
Anatolian University Civil Aviation School

Aircraft Engine Department students, this
program started in 1989, with a protocol

agreement and has been continuing successfully.

These activities forms a rigid base for TEI's

transition to R&D and provides TEI with qualified
manpower.

yilindan beri, lisans ve yiksek lisans seviyesinde
co-op programlarina basarili bir sekilde devam
etmektedir. bu kapsamda Anadolu
Universitesi Havacilik Yiiksek Okulu ile yapilan
Motor Bolimii
ogrencilerinin sirketimiz tesislerinde teorik ve
pratik egitim almalart saglanmakta ve 1989

Yine

protokole istinaden

yilinda baslatulan  bu  program:  basariyla OTGBITAK

stirdiirmektedirler. o NASA
Bu faaliyetler, TEI'nin Ar-Ge faaliyetlerine

gecisi icin saglam bir zemin olusturmakta ve

TEl'ye vyetismis insan ve bilgi kaynagi

saglamaktadir,

R&D: as R&D
unavoidable facts when it comes to a

known activities — are

ArGe; malumunuz oldugu lizere; kalici bir
ucak motor sanayiinden bahsedebilmek
icin Ar-Ge faaliyetleri vazgecilmez bir
unsurdur.

subsistent aircraft engine industry. To

participate to the international integration and
Uluslararasi entegrasyonlara ve ) ) )
. projects and to develop its design and research
projelere  katilmak, bu sahada

arastirma kabilivetlerini gelistirmek, TEI'nin

vizyonunundaki bir diger faaliyet sahasi ve

dizayn ve

capabilities is one of the activity areas
determined at the TEI's vision and an important

goal of TEL
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onemli hedeflerinden birisidir. Bu ¢ercevede F-5

Purpose of the Project

@ For'I'38 and I'5 engines provideing
10-15% Lower fuel burn and higher
thrust
Ejector Nozzle's

e Design,

® Improvement,
e Certification,

o Manufacturing,

o Marketing,

ve T38 ucaklarina ait “J-85 Motorlarinin
tadilati/Ejector  Projesi” halen devam
etmektedir. Motor takatini arttirip, yakit tasarrufu
saglayacak bu proje ile hem Uriin Gelistirme
konusundaki  hedeflerimizi  gerceklestirme
yoniinde énemli bir mesafe kaydedilecek, hem
de biittin J-85 motor kullanicilarina ilk defa Ttrk
Miihendis ve teknisyenlerinin gelistirilmesine ve
imalatina  6ncuilik ettigi  bir tirlin  ihrag
edilebilecektir. Bu konudaki faaliyetler TEI ve
GE katilimi, TUBITAK in destegi ile halen devam
etmektedir. Bu projenin prototipi 1997 sonuna
kadar TEI'de imal edilecek, NASA’da ucus testleri
yapilmasini miiteakip, tasarim son seklini alacak
ve Urln pazara sunulacaktir. Dolaysiyla, soz

Program Status

4 Prototype’s flight tests March-May 1998
4 Manufacture design Jan.-Sep.1998

4 Design-Manufacture-Flight Test and Sep.1998-June1999
Certification of the product

4 Mass Production June-December1999

# Delivery of first product December 1999

konusu Ar-Ge ve tasarim faaliyeti, bilahare satisi
gerceklestirilen bir {irline doniisecektir. ilk
triintin - Aralik  1999'da  pazara sunulmasi
hedeflenmektedir.

e Bir ucak motor sirketinin  teknik
fonksivonlarini  asagidaki  gibi  swalamak
mimkiindir.
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One of the TEI's vision statements and an
important goal of TEI is to participate to the
international integration and projects, and to
improve its design and research capability in this

Program Status

¢ Technical Support Agreement Signed March 1997

# TEI design team’s arival to GE Lynn March 1997

4 Test Flights at NASA Feb.-August 1997
# Design works . : April-Sep. 1997
¢ Freezing the Prototype Design September 1997

¢ Manufacturing the Prototype at TEI December 1997

area. Within this concept the “J-85 Engine
Ejector Development project” is continuing.
Through this project which will provide
increased engine trust and reduced fuel
consumption, TEI will make an important
progress in meeting its product development
goal, and also TEI will export for the first time a
product that was designed and manufactured
under the leadership of Turkish Engineers and
Operators to all the J85 engine users. This project
is continuing with the participation of GE and
TEI, also the support of TUBITAK. The prototype
of this project will be manufactured by TEI until
the end of 1997, following the flight tests at the
NASA, the design will be finalized and the
product will be marketed. Therefore, the afore
mentioned R&D design activity will eventually
turn into a product that is on sale. The goal is to
introduce the first product to the market in
December of 1999,

Technical Functions at

Aircraft Engine Industry

: Advanced Cycle Improvment
Advanced System Improvement
Advanced Material Improvement
Advanced Process Imporovement

Aero/Performance

Heat Transfer/Burning
Secondary Systems&Control
Structural Analyse/Dynamics
Structural Design

Design Construction

Assembly & Test
Evaluating Engineering
Quality Control
Manufacture

e It is possible to list the technical functions
of an aircraft engine company, like this:
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Ar-Ge : Ileri Cevrim Gelistirme, ileri Sistem
Gelistirme, Ileri Malzeme Gelistirme, Ileri Proses
Gelistirme

Core Teknoloji : Aero/Performans, Isi
Transferi/Yanma, lkincil Sistemler ve Kontrol,
Yapisal Analiz/Dinamikler, Yapisal Tasarim,
Tasarum Cizimi

Uretim : Montaj ve "Test, Degerlendirme
Miihendisligi, Kalite Kontrol, imalat

Ana Ureticiler biitiin bu teknik fonksiyonlara
Ar-Ge
faaliyetlerinin gerektirdigi yiiksek maliyetler, Ana

sahiptir.  Buna ragmen ozellikle

Ureticilerin  bile zaman zaman miusterek

finansmanlari ile ancak karsilanabilmektedir.
TEI

fonksiyonlara sahip olan, J85 Yenileme Projesi ile

bugiin, tretim icin gerekli bitlin

de Core Teknoloji fonksiyonlarindan; Tasarmm

Cizimi, Yapisal Tasarim ve Yapisal

Analiz/Dinamikler’e sahip olmaktadir.

R&D :Advanced cycle time improvement,
Advanced System Development, Advanced Material
Development and Advanced Process Development.

Core Technology: Acro/Performance, Heat
Transfer/Combustion, Secondary systems and
Control, Structural Analysis/Dynamics, Structural
Design, Design Plotting,

Production: Assembly and Test, Value

Engineering, Quality control, Manufacturing

Major manufacturers hava all these technical
functions, in spite of that, especially due to the
high cost of R&D activities, these major
manufacturers meet the funding through mutual

financing,.

While TEI carries all the necessary functions for
production today, with the |85 renewal project TEI will
have the Design Plotting, Structural Design and
Structural  Analyze/Dynamics functions of the core

technology.

Outsourcing”

Activities of Engine

Projects

¢ Taking a Portion From “Design

¢ Revenue Sharing Partnership
* Reduce the risk and Market
* Improving and Producing Module
¢ Attack Helicopter Project
» Participating to the Design and Improvement

e Son yillarda Havacilik Endistrisindeki
bircok sirketin Tasarim calismalarinin %15’ini
“Design

Outsourcing” olarak

gerceklestirmesinin bir sonucu olarak, TEI'de

gerek yurt igi, gerekse yurtdisindaki bu
faaliyetlerden pay almayi hedeflemektedir.
Gene buna paralel olarak, “Revenue

Sharing/Partnership” ile Risk Azaltma ve
Pazar Payi ile Modil Gelistirme ve Uretimi bir
diger potansiyel faaliyet alani olarak ifade
edilebilir.

akin gelecekte tilkemizde gerceklestirilecek

bliylik projelerden birisi olan ve Savunma
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e In the recent years, many of the companies
in aviation industry Outsource the 15% of the
design work, thus TEl aims to get a share from
Design Outsourcing, cither in country or

abroad.

In parallel to this, by “Revenue

Sharing/Partnership” to reduce the risk and
increase the market share, also modul
development and production aredas could be

considered as potential activity area.

In the content of the “Attack Helicopter
Project” which is one of the largest projects in



Sanayii Mistesarhg koordinesinde yurtitiilen
“Taarruz Helikopter Projesi” kapsaminda;
ucak motorlant sahasinda Ar-Ge ve tasarimin
hayati 6neminin idrakiyla, oncelikli hedefimiz
s6z konusu projelere azami derecede istirak
etmeltir.

Uretimi  gerceklestirilecek  bu  motorlara
maksimum yerli katkinin saglanmasi, meveut ve
kazanilacak yeni imkan ve kabiliyetlerin, ticari
bir sirket olmanin getirdigi avantajlarnn da
kullanarak yurtici ve yurt disina pazarlanmas,

temel hedeflerimizdir.

Ulusal bir
yvaratilabilmesi icin oOnemli mesafeler
kaydedilmistir. TEI bu anlamda 10 yillik bir
maziye sahip gen¢, ancak ucak motor
imalat teknolojisini iilkemize transfer eden

motor sanayii

ve bu endiistrinin niivesini olusturma
misyonunu iistleniis ve bu sahadaki katma
degerin yurt icinde kalmasim saglamis bir
kurulusumuzdur.

TEI, olusturdugu saglam altyapisi ile yeni
hedefleri gerceklestirmeye hazirdir.

Saygilar sunuyorum.
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Turkiye, that will be realized in the near future
by the SSM,
understanding of the vital importance of R&D in
Aircraft

and coordinated with the

engines, our primary goal is to
participate to this project to the utmost degree.
Our fundamental goal is to provide maximum
domestic contribution to these engines that will”
be produced, by utilizing the existing and the
new capabilities to be gained, any by taking
advantage of being a commercial company

marketing domestically and out side the country,

e An important milestones has been
reached on the way to creating a national
engine industry. TEI with its 10 years of
history, is a young company, however, TEI
has been transferring aircraft engine
manufacturing technology to country and
has undertaken a mission to establish the
nucleus of this industry, also ‘TEI has
ensured the added value in this field to stay
in-country.

TEI, with its sound infrastructure, is
ready to meet new goals.

With my respects.
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Eyiip OZTURK
Sn. Mutlu’ya su sorulart yoneltmek istiyorum:
F-110 motorunda toplam kac¢ parca vardir?

Bu parcalarin kac tanesi TEI tarafindan
uretilmektedir?

Ve bu parcalar motor maliyetinin yiizde
kacini olusturmaktadar?

Parcalarin  dretiminde kullanilan kritik
malzemeler; nikel, titanyum ve krom alasimlari

vb. nereden ve nasil temin ediliyor?

Temin edilen ulkeler bu konuda bir
ambargo koyarlarsa bu malzemeler nasil temin

edilecek?

Sinan Bey’in anlatti@1 ézgiin bir motor
tasarimi Aerotermodinamik
modellendirmesi yapilsa, ve TEI'ye verilse
bu

durumda madr?

parcalar gercekten iiretilebilecek
Tesekkiir ederim.
Tayfun MUTLU

Az 6nce de ifade ettigim gibi TEI 16 motor
225 parca
tretmektedir. Belki bu éntimuzdeki yillarda 250

programina  yonelik  olarak
ve artarak devam edecektir. 225 parcanin F-110
motoruna yonelik olarak yaptigimiz parca sayist
50-60 civarindadir. Simdi burada dikkat edilmesi
gereken bir husus 225 parcadan bahsettim, TEI
bunlarin asagi yukart %90 in UGzerindeki bir
motorlara
“tek  kaynak”.

yanilmiyorsam buna yonelikti.

bolimunde, bu yonelik olarak

diinyadaki Birinci  sorunuz

Tkinci sorunuz hammaddeye yonelikti? Biz burada
her seyden bahsediyoruz ancak dikkat ederseniz,
takdimim swasinda en st katta “ileri malzeme
gelistirme”yi sunmustum. En st kademede o vardh.
Hakikat odur ki: Malzeme konusu iilkemizde bir
hayli geride. Teknolojinin bir anlamda ucu. Bizim
lirettigimiz tiim parcalarda “Hammadde”
tamamiyla disaridan gelmektedir. Ama ileride
hammalzeme  Gretecek  ekonomik  noktaya
gelindiginde bu konu ile ilgili bir takim calismalarmuz

olabilecektir. Ancak sunu da bilmekte fayda var
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Eyiip OZTURK :

[ would like to direct following questions to
Mr Mutlu:

How many parts are there totally on F-110

engine?

How many of these parts are being
manufactured by TEI?

And what percentage of engine cost do
these parts make up?

Critical materials used in the production of
the parts: nickel, titanium and chrome alloys etc.

where and how are they being obtained?

How will these materials be procured if
producer countries apply embargo for their

materials.

If the aerothermodynamic modeling of
specific engine design that Mr. Sinan
explained was made and given to be
produced?

Thank you.
Tayfun MUTLU :

As I mentioned before. TEI manufactures 225
different parts for 16 different engine programs.
This number probably will continue to increase in
the upcoming years. Out of this 225 parts
approximately 50-60 parts are for the F110
engine. Please note that [ have mentioned that we
manufacture 225 different parts, approximately
on 90% of these parts TEI is the “sole source” the
only manufacturer in the world. If T am not
mistaken your first question was related to this.

Your second question was about raw
material,. We are talking about everything,
however if you paid attention during my
presentation on the very top [ presented
“advance material development”, That was on
the very top. The reality is: Our country is
seriously underdeveloped on material. In a
sense it is the other end of the technology.
We procure all the raw material from
abroad for the parts that we manufacture.
But in the future when we reach to the economic

point to produce raw material we might have



hammadde alanina girildiginde TEI'nin ugras
alanlarindan ayri bir sahaya girilmis oluyor.
Uctinci sorunuz; su  anda  TEDUdeki

kaabiliyetler ile ilgili. Biz TEI derken, ve teklif
verdigimiz 1.HIBM'in
kabiliyetlerini de g&z oniinde bulundururuz.

tim alanlarda
Yani butiin kabiliyetler ortak olarak distintilerek
teklif verilir. Su iki
kabiliyetleri ortak olarak distinildiginde “air
foil” dedigimiz, “blade&vane” konulart disinda,

anda her kurulusun

su anda TEl'de motor par¢a Uretimine yonelik
tim teknolojiler mevcut diyebiliriz.

Az  once sadece Advenced Material
Developmenttan degil ayni zamanda Advanced
Process Development’tan bahsettim. Bir yandan
motor tasarimi ile ilgili calismalar devam
ederken, ote yandan buna yonelik hammadde
aragtirmalarinin, ¢linci ayakta proseslerin de
gelistirilmesi gerekir. Bunlar ticii paralel olarak
giden konular. Buglinkii mevcut durumu goz
ontine aldigimizda, HIBM’in kabiliyetlerini de
diisiinerek séyliyorum TEI'nin blade&vane
disinda motor iizerindeki yapamayacagi

parca yok goziikityor.

Bu arada az onceki bir soruya kisaca cevap
vereyim: F-110 motor montajinda yurt
icerisinde iiretilen hicbir parcayir motor
iizerine takamiyoruz. Bunlar Peace Onyx I
projesi swrasinda  yapilmis olan anlasmalar
yaptigimiz  parcalar bile
yurtdisina gidip oradan gelebiliyor. Bu birinci
faz.

geregidir,  Bizim

Ancak bundan sonraki projelerde, mesela

6000 TAC projesinde yaptigimiz ¢alisma su:

fhtiya¢ nedir? Bunlarin icerisinde bizim

yapabileceklerimiz nelerdir?

Buna ana kontraktorle de konusarak yerli

tretimi degerlendirilebilecegiz.

Uctincii bir nokta: “yedek parca” anlaminda
bizim trettiklerimizde lisansimiz var, dogrudan

verebilecek durumdayiz.

Dordinctt olarak ac¢iklamada bulunacagim
nokta bilgi birikimi ile oluyor. Ornegin J-79
motor yenileme programinda, olaya bir paket

olarak bakiyoruz. Toplami 26 milyon dolarlik
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some studies -on the subject. However, it is
important to know that when we enter the raw
material field, for TEI that means a completely

different area other than areas TEI is dealing with.

Your third question is about TEI's current
capabilities. When we say TEI, and while giving
quotes in all areas, we also consider the Ist
HIBM’s capabilities. What this means is that all
other than “blade and vane” what we call
“airfoil” technologies all other technology
necessary for parts production is available.

Little while ago I talked about not only
Advanced Material Development, I also talked
about Advanced Process Development. While
the engine design activities are continuing, at the
same time the raw material research activities
should continue also in parallel to these
processes should be developed. These are the
three subjects that go in parallel to each other.
When we consider the current situation,
that means including the capabilities of the
1st HIBM, TEI has all necessary capability to
manufacture everything on an engine
except the blade and vane.

Meanwhile, T will give a short answer to a
previous question. We can not assemble any
part that has been manufactured in country
on the F110 engine, because of the agreements
made during the Peace Onyx I project. The parts
that even we manufacture at the company can go
abroad and then come back to Tirkiye. This is
the first phase.

However, what we are working on is for the
up coming projects such as 6000 TAC project is
as follows:

What is the requirement? Which are the ones
amongst them that we can manufacture?

We will be able evaluate the domestic
production by discussing this with the main
contractor.

A third point, we have license on the parts
that we manufacture as spare parts and are in a
situation to sell these directly.

As the fourth point 1 will be explaining the

data accumulation. For example we are

considering the J-79 engine renewal program as
a package. The project with total value of 26
million dollars is comprised of 13 items. We have
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proje 13 kalemden olusuyor, Bunun biz 5'ini
disandan aldik, ama 8'i yurtici kaynaklarla TET'de

vapildi. Bunu yaparken lisans anlasmasimi da

vapuk, disanidan  aldiklarmmizla  iceride
vaptklarimizi - birlestirerek  dogrudan  Hava
Kuvvetlerimize verdik. Bu projeyi bitirme
noktasindayiz.

Bu kazandigimiz kabiliyeti sadece yurticine
degil dogrudan sats lisansiuz ile 10 degisik
NATO dlkesinde de satma vetkisine sahip

oldugumuzu da belirtmek isterim.
Erdogan GUNES

Sorudan ziyade bir katkida bulunmak

istiyorum.

Biz sunusumuzda da belirtmistik. Ar-Ge
dedigimiz zaman genelde, A'dan baslayip bir
sistem tasarlamak, bunun Gretimi, kullanimi gibi
anlasiliyor. Fakat vurgulamaya calisugimiz husus
sahip olunan sistemlerde de onemli Ar-Ge
ihtivaclart var. Bu takdimde sunulan J-85
bunun giizel bir érnegi. 20 - 30 yullik bir
ucak motorundaki ejektdriin daha verimli
hale getirilmesi hususu diipediiz bir
GELISTIRME olay1. Ancak buradaki esas kritik
nokta F-5,  20-30 vildir
oldugumuz bir ucaktu, ancak bu fikir bize

su kullanmalkta
sOyleninceye kadar diisiinmemistik. Yani
mutlaka hedefi yukarilarda tutmak degilde
elimizdekilerden baslayip lokmalar: kiiciik
kiiciik yutmaya calisarak ilerlememiz bence
en uygunu. Tesekkiir ederim.

Ahmet S. UCER

Tesekkiir ederim. Dikkat ederseniz bundan
Sn. Docg¢. Dr.

tarafindan yapilacaku ancak kendisi burada

sonraki sunus Cemil Arikan
degil. Onun yerine ben TUBITAK adma bu
konusmayt yapacagim. Size kisaca Tirkiyenin
Bilim ve Teknoloji Politikast tizerinde yapilan

calismalarini anlatacagim.

Sn.  ARIKAN
“Sanayide

konusmasinda daha cok

Ar-Ge . tesviki” calismalarindan
biraz  daha
Bilim

Teknoloji Politikalarda neler yapildi? “Sanayi -

bahsedecekti, ben konuyu

genellestirecegim  ve Tirkiye'nin ve

Ar-Ge”, “Universite - Sanayi” Ortak Arastirma
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procured 5 of these from out side, however the
other 8 were manufactured at TEI by utilizing the
domestic resources. While manufacturing these
we also concluded a license agreement and we
combined what we procured from abroad with
those that we manufactured and gave it to the
TUAF directly. We are about to complete this
project.

I would like to point out that with this license
we are authorized to sell this acquired capability

not only in-country but also to the 10 NATO
countries.

Erdogan GUNES :

Rather than a question, T want to make a
contribution.

We had pointed out also in our presentation.
When we say R D in general, it is being
perceived like beginning from *A” to design a
system, production of this and its operation. But
the point we tried to emphasize is there are
important in our
systems. J-85 presented in this introduction
is a good example to this. Making an ejector
on a 20-30 years old aircraft engine more
productive is quite frankly a DEVELOPMENT
event. Yet, the main critical point here is that: F-

R&D requirements even

5 was an aircraft we had been using for 20-30
years, but we had not think of it until this idea
was told to us. Namely, in my opinion, instead
of keeping the targets certainly upwards,
for us to progress by beginning from what
we have in our hand and trying to swallow
the morsels tiny-by-tiny is the best. Thank
you.

Ahmet S. UCER :

Thank you. If you note, the next presentation
would be made by Assistant Prof. Cemil Arikan
but he is not here. On behalf of him T will briefly
tell you its activities carried out about Science
and technology Policy of Turkey.

Mr. ARIKAN would talk about mostly the
activities of R&D Stimulation In Industry” in his
speech, T will generalize the issue a little bit more
and will have told you some kind of mechanisms
stimulating researching such as “what have been
made in Science and Technology Policies of

Turkey”, “Industry R&D, “University-Industry”,



Merkezi gibi arastirmay: tesvik edici birtakim

mekanizmalar sizlere anlatnuis olacagum.

Bilim ve Teknoloji Yiksek Kurulunun 25
Agustos kararlarini size agiklamaya calisacagum
ancak hepsini detayli aciklamam cok zor. Clinkii
28 tane karar var. 25 Agustos 1997 giinii Bilim ve
Teknoloji Yiksek Kurulu toplandr. Simdi Bilim
ve Teknoloji  Kurulu  nedir? diye  bax

arkadaslarimizin sorularn olabilir,

Bilim ve Teknoloji Yiksek Kurulu aslinda
devletin Bilim ve Teknoloji konularnyla ilgili en
yiksek organi. Basbakan'in baskanhgmda ilgili
bakanliklarin bulundugu bir kurul.

Burada DPT, YOK, Universiteler ve benzeri
kurumlardan da temsilciler var. - Yapilan
toplanti Bilim ve Teknoloji Yiiksek
Kurulu'nun ticiincii toplantisidir. Aslinda
senede iki defa toplanmasi gerekir. Yani
simdiye kadar cok diizenli yiriiyen bir kurul
degil. Turkiye icin Bilim ve Teknolojinin &nemini
acitklamak  isterim.  Tirkiye'nin - bilimde
vetkinlesmesi  dogrultusunda  Cumhuriyetin
kurulusundan  bu  yana matematik, fizik,
muhendislik ve saghk bilimleri ile tarim bilimleri
alanlarinda Tirkiye'nin, insanligin ortak bilim
dinyasina katkida bulunan tlkeler arasinda ver
almast icin Onemli ¢caba gosterildi. Turkiye'nin
bilim  alaninda  yetkinlesmesinin  yanisira
teknoloji alaninda da yetkinlesmesi lazim.
Bilim, teknolojinin bir énceki asamasi oldugu
icin ¢agimiz teknolojisinin kaynag bilimsel
bilgidir. Aslinda bunun tek yoénld isleyen bir
stire¢ olmadigini da belirtmek lazim. Teknolojide
saglanan ilerlemelerin de bilimsel bilginin
stnirlarini genisletmekte biiyiik bir etken oldugu
malum.

Bundan sonra tretim sireci ile icicelik
geliyor. Bilim ve teknolojide cagmmuzir onceki
caglardan ayirt edici bir unsuru var o da bilim ve
teknolojinin tiretim siireci ile icice olmasi. ki
gindiir konustuklarimizda genel anlamda bunu
dogruluyor. Bu icicelik teknoloji ile onun
kaynagini olusturan BILIM'i dogrudan bir tiretici
glic konumuna getirmeye baslamistir. Artik
tretimde yetkinlik bilim ve teknolojide
vetkinlik olarak anlasilmakta dolayisiyla da
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“Joint Research Center.”

I will try to explain vou 25 August decisions
of Science and Technology High Board however
for me to explain all in detail is very difficult.
Because, there are 28 each decisions. On 25
August 1997. The Science and Technology High
Board gathered. Now some of our friends might
have questions like: What is the Science and
Technology Board?

Science and Technology High Board is in fact
the highest position of the Government related to
the issues of the Science and Technology. Tt is
board in which relevant ministries and headed
by the Prime Minister.

Here, there are also representatives from,
YOK, Universities and similar institutions. The
meeting held is the third meeting of the
Science and Technology High Board. In fact,
it is supposed to gather twice a year. Namely,
up to now, it is not a board running on properly.

I want to explain the importance of Science and

Technology for Turkey. Since foundation of the
Republic, important effort has been shown in
direction of maturation of Turkey in science to
ensure Turkey to occupy a room amongst the
countries which make contribution in science
areas of mathamatics, physics, engineering,
health sciences and agricultural sciences to joint
science world of the mankind. Besides
maturation of Turkey in science field, it should
maturate also in technology field. Since the
science is the precedent stage of the technology,
the source of the technology of our age is the
scientific information. As a matter of fact, it is
required to point out that this is not a process
running on unidirectionally either. It is known
that the progressions in Technology is also a
great effective in enlarging the limits of the
scientific information.

After this the synchronization with
production process. There is an element
differentiating our age in science and technology
from the previous ages, that 1is the
synchronization of science and technology with
the production process. What we have talked
about for two days is also verifying this in general
meaning. This synchronization has begun
bringing the technology and the SCIENCE
forming up its source to the direct productive
power. Henceforth, the maturation in
production is being understood as the
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bilim ve teknoloji ekonomik biiyiimeye ve
toplumsal refah acisindan stratejik bir
onem kazanmaya baslamustir. Yani eger siz
bilim ve teknoloji de yetkinlesemezseniz

istediginiz kadar tretim siireci ile ugrasin

diinyada rekabetci olmaniz miimkiin
degildir. Bilim ve Teknolojide
yvetkinlesemezsek belki de 21. yy.da

insanca yasamaniz bile miimkiin degildir.

Sunu da belirtmekte fayda var, tilkelerin bilim
politikalart da bu degisime paralel olarak
baktigimiz zaman diinyada bilim ve teknoloji
politikalart olarak geciyor ve bu politikalar

biitiiniiyle ekonomiye ve toplumsal yasama

maturity in science and technology thereby
the science and technology, in viewpoint of
economic growing and social welfare, has
begun to gain a strategic importance.
Namely, if you can not become maturated in
science and technology, no matter how
much you deal with the production process,
you can not become a competitor in the
world. If we can not maturated in Science
and Technology, it will not even be possible
for us to live humanly in the 21 the century.

It’s better to point out that also, when we look
at it in parallel to this change, also the science
policies of the countries are being pronounced
as the science and technology policies in the

~world and these policies are being appeared to

iliskin kavramlarla es gorilmeye baslaniyor.”

Tirkiye’nin Bilim ve Teknoloji Politikas1
nedir? Diye sorulursa Bilim ve Teknoloji Yiiksek
25

Kurulu'nun Agustos 1997 glintindeki

toplantist  Bilim  ve Teknoloji  Palitikasi
dokiimanini kabul ederek bundan bir onceki
toplantist 3 Subat 1993’te temelleri atilan yeni
yaklasgim onaylanmis ve Turkiye'nin bilim ve

teknoloji ile ilgili gtindemi belirlenmistir.

Ulusal politikanizin ama¢ ve ana konusu
soyledir: inovasyon sistemini kurmak, bilim
ve teknoloji iiretmede yetkinlesmek (Bilim
ve teknolojiyi hizla ekonomik ve toplumsal
faydaya boéliistiiren). Yani inovasyon
becerisini kazanmuis, bilim ve teknolojisine,
insanligin bu ortak riiyasina katkida

bulunan iilkeler arasinda sayginligina sahip

bir -Tirkiye yaratmak biciminde
tanmumlanabilir.

Bu ulusal bilim ve teknoloji politikamizin ana
Bu

sistemimizin kurulmasi

konusudur. arada  ulusal inovasyon

en onemli unsurdur.

Ulusal inovasyon sistemini kurmayt basarmaniz
lazim. Yani Tlrkiye'de yenilik yapabilecek tim

ogeleri harekete gecirmemiz, yeniligi

uygulamaya gotlrebilmemiz, Universitelerin,

arasturma  kurumlarinin  hepsinin  inovasyon

sistemine katkida bulunmas: lazim. Ulusal

inovasyon sistemi, Turkiye'nin sanayilesme

esigini gecip enformasyon toplumuna, giderek
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be perceived equal with the concepts related to
economy and social life with its entirety. If asked
like what is the Science and Technology
Policy of Turkey? The meeting of Science and
Technology High Board dated 25 August 1997,
by accepting Science and Technology document,
has approved the new approach whose bases
were founded during its preceding meeting
dated 3 February 1993 and the agenda of Turkey
related to science and technology has been
determined.

The aim and main issue of our national policy
is as follows: To establish the innovation

system, to maturate in science and
technology, production (sharing the
science and technology rapidly into

economic and social interest). Namely, it
can be described in the form of creating a
Turkey which has gained the innovation
skill, has its reliability amongst the
countries making contribution to its science
and technology, to the joint dream of the
mankind.

This is the main issue of our national science

policy.
establishment of our innovation system is the

and technology Meanwhile,
most important element. We should succeed
establishment of the national innovation system.,
Namely, it is required that we have to motivate all
elements who will be able to make novelty in
Turkey, to be able to take this novelty into
application and that all universities and research
institutes should make contribution into the
innovation system. The national innovation
system is unique solution for Turkey to develop
to information the

society by steping up

industrialization threshold, gradually also to the



de bilgi toplumuna evrinmesinin, bu ikili sorunu

ayni zaman diliminde asabilmesinin tek ¢oztimu.

Burada cok onemli bir nokta var. Biz tam
sanayilesmis bir Glke degiliz. Yani ikisini birlikte
yapmamiz lazim. Avrupa, Amerika enformasyon
toplumuna gecerken biz hali sanayilesmeye
. cahistyoruz. Demek ki bu ikisini ayni strede

yapabilecek sistemi ¢cok hizli bir sekilde harekete
ki
Basarinun kilit noktast ise altni ¢izerek belirtmek

gecirmemiz lazim rekabetci  olabilelim.
gerekir ki ulusal inovasyon sistemini kurma
konusunu ekonomik,

boyutlariyla sistemsel
siireklilik ve kararlilik

alinmasidir.

siyasi, toplumsal
bir butinlik,
icerisinde ele

soyle kuralun, boyle kuralim demekle
olmuyor.

Burada cok o6nemli birtakim kararlar var:

Ekonomik, siyasal, toplumsal boyutlariyla
hepsini sistemsel bir yaklasim icerisinde ele
almak lazim. Aslinda bunu yapmak epey glic

tabii.

Simdi Bilim ve Teknoloji Yiiksek Kurulu'nun
25 Agustos 1997 gilinii yaptug: toplantida ne
kararlar alinds?

Bu kurul, tarihinin 3. Toplantisint yapti
dedim. Bilim ve Teknoloji Yuksek Kurulunun
“aldig kararlari, ulusal bilim politikasinm tilke
capinda sistemsel bir butiinliik, streklilik ve
kararlilik icerisinde hayata gecirilmesi acisindan
bir dontim noktast olarak distiniyoruz. Ulusal
inovasyon sisteminin kurulmast icin bir atlim

yaratmast onemli. Burada giindem nedir?

Enformasyon teknolojileri ile ilgili cok dnemli
seyler var, clinkii bilgi toplumuna gidiyoruz bu
son derece 6nemli bir konu. insan kaynagi cok
onemli, insan kaynaksiz birsey yapmak
mimkiin degil. Cok iyi yetismis insanlara
ihtiyacimuz var. Turkiye Akreditasyon Konseyi
yasasinin ¢tkartilmast gerekir. Bunlarin hepsi
Bilim ve Teknoloji Yiksek Kurulu'nun aldigi
kararlar. bagl arastirma

kurumlarinin yeniden yapilandirilmasi, Ar-

Kamuya

Ge bitgesi (az sonra size detayl anlatacagim).
Tirk

gelistirilmesi,

Yine Genel Kurmay Baskanhiginin,

Savunma Sanayii'nin

desteklenmesi ve oniiniin agilmasi konusunda
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knowledge society and to be able surpass this
double problem in the same slice of time.

Here, there is an important point. We are not
a fully industrialized country. That is, we have to
make both altogether. While America, Europe
are exceeding to information society, we are still
trying to industrialize. It means that we have to
motivate the system in a very fast manner which
would be able to make these two within the
same period so that we can become competitor.
As for the key point of the success, it is required
to be pointed out by underlining that it is the
issue of establishing the national
innovation system to be taken in hand
within a systematic entirety, continuity and
decisiveness with its economic, political
and social dimensions.

It does not go by saying:let’s establish
this way, let’s establish that way.

Here, there are some kind of very important
decisions: it is required to consider them with its
economic, political, social dimensions within a
systematic approach. In fact, to realize that quiet
difficult. _

Now, which decisions were taken at he
meeting Science and technology High Board
held on 25 August 19977

I said, This board made 3rd Meeting of its
history, We are thinking of the decisions that the
Science and Technology High Board has taken as
a beginning of a new era view point of revival of
the national science policy countrywide within
systematic entirety, continuity and decisiveness.
For the national innovation system to be
established, it should create an important
transformation. What is the agenda here?

There are many important things related to
the information technologies, because we are
progressing to the knowledge society, this is an
extremely important issue. Human resource is
very important, it is not possible to do anything
w/0 human resource. We need well trained
people. Turkish Accreditation Council law
should be enacted. All these are the decision
taken by the Science and Technology High
Board. Reconstruction of the public
research institutions R&D budget (which I will
soon explain in deails), there are the opinions of
Chief of General Staff on the issue of
development, supporting Turkish Defense
Industry and encourage them. These are: Aero
Space and aviation, energy, environment,
nautical sciences. You know, three borders of
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gorisleri var. Bunlar; uzay ve havacilik, enerij,
cevre, deniz bilimleri. Biliyorsunuz Tirkiye'nin
li¢ tarafi denizlerle kapli. Inovasyon politikalari
uzerinde c¢alismak, teknoloji  gelistirmesi
Gzerinde durmak lazim. Diinya Bankasinin
bununla ilgili birtakim projeleri var, Simdi éGnemli

olanlari bir kez daha anlatmak istiyorum.
Birisi ulusal enformasyon altyapis: ve
telematik agi

hazirlanmasidir. Bizce bu planin hazirlanmasi,

hizmetler ana  planmnn
insanlarmiza hem kamu hizmetlerine evinden,
isyerinden erisme imkani saglayacak, hem de bu
yeni teknolojilerin Tirkive'ye kazanilmasint
saglayacaktur. (Bu
kurulacag: Uzerinde su sirada bir ana alan

mekanizmalarin  nasil

calismasi yapiliyor.)

Bir bagka konu ulusal akademik bilgi ag:

ve merkezi, Universitelerin ve arastirma
gelistirme kurumlarinin uluslararast ve ulusal
dizeydeki bilgi kaynaklarina hizla elektronik
ortamda erismelerini saglayacak ve bir yandan
Ogretim  ve arastirmalarin  bittinlesmesini
saglayacak, diger yandan egitim ve saglik gibi
alanlarda  Gniversitelerin = uzaktan  hizmet
vermelerini mimkiin kilacak bir ag kuruluyor. Su
anda 42 Universitemiz baglanmis vazivette.
Sonucta 93 birim birbirine ¢ok hizli hatlarla

baglanacak.

Bir baska konu Tirkiye’de elektronik
ticaret aginin kurulmasi gerekliligi. Dikkat
ederseniz ihracati destekleyecek bir konu. Ttim
tilke sathinda yaygmlasmas: gereken bir konu.
Bu  TEI'nin
pazarlamasinda cok yararh olabilecek bir sistem.

Grettigi  parcalart  yurtdisina

Teknoloji gelistirme bdélgeleri yasasinin

cikarilmasi.  Tekno  Parklardan, Teknoloji
gelistirme bolgeleri ile ilgili bir yasa yolk, ancak
tasartst var. Bilim ve Teknoloji Yiksek Kurulu
tarafindan bu tasarinin yasalastirilmast kararina

varildi.

Arastirmaci personel mevzuatt son derece

onemli. Az once soyledim beyin glictini
saglamadan hicbir sey yapamazsiniz. Universite
oOgretim Uyelerinin  sanayiideki arastirmalara
katillabilmeleri, sanayiicilerin arastirmalarinin
Gniversitelerde yapilmasi dustntlerek
tasarlanmasi icin diizenlemelere ihtiyac oldugu

vurgulandi. Bunu yapabilmek icinde basta YOK,
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Turkey are covered by seas. It is required to
work on innovation policies, to emphesize
development of technology studies.

These are some projects of World Bank
related to this. Now, once again [ want to tell the
important ones.

One of them is the prefaration of the master
plan for national information infrastructure
and telemetric services network. According to us
this plan shall not only provide our people
access to the public services from their homes
and offices but ensure these new technologies to
be achieved by Turkey also. (Presently, a main
branch study is being made on how the
mechanisms would be established)

One another issue, national academic data
network and its center, a network which will
ensure research  and

universities  and

development  institutions to  reach (o
international and national information sources in
electronic environment rapidly and integration of
education and health on one side and on the
other side, make it possible for the universities to
provide remote services in areas such as
education and health is being established.
Currently, 42 of our universities are already
At the 93 units

connected to each other with very fast lines,

connected. end, shall be

Another issue, the requirement of electronic
trade network establishment in Turkey. If
you note, it is an issue to support exportation. An
issue required to be predated countrywide. This
is a very beneficial for TEl to abroad their
manufactured parts.

Issuance of the Technology development
regions law. From Technoparks, there is no law
but draft, related to the Technology development
regions. The agreement for legislation of this
draft has been reached by the Science and
Technology High Board.

Researcher personnel legislation is
extremely important. T have just said you cannot
do anything before providing cerebrum power. It
was emphasized that arrangements were needed
to design the university faculty members to
participate in the researches of the industry, by
considering the ability of the industrialists to
have their researches made in the universities. Of
to be able to do this, the

COursc, Elgllil']

institutions such as firstly YOK, Ministry of



Maliye Bakanhgi, Sanayii ve Ticaret Bakanhg,
TUBA ve DPT gibi kuruluslarin bir araya gelerek
diizenlemeler konusundaki

yasal goris ve

Onerilerini Bashakanliga iletmesi istendi.

Tiirkiye’de Akreditasyon Kanununun bir
an Once c¢ikartilmas: karart alindi. Kamuya
bagli  arastrma  kurumlarnim  yeniden
vapilandirdmasi. TUBITAK pilot olarak Tarim
Bakanhgi'na bagli arastirma kuruluslarindan
birin se¢ip, burada acaba ne yapabiliriz? Diye bir
arastirma yapacak. Boylece onlart da inovasyon
sokabilecek  duruma

sisteminin  icerisine

getirecegiz.

Ar-Ge'ye devlet yardimi ile ilgili yeni
dizenlemeler yapilacak. Bu ¢nemli bir konu.
Asagr yukan 1.5 yil dnce basladi. Su anda 220
firmadan, 400 proje geldi. ArGe'ye devlet yardimi
devam ediyor ancak bu konuda yapilabilecek
iyilestirmeler  var.

Sanayii  kuruluslarimiza

cikartmak konusunda bazi kararlar alinda.

Universite-Sanayi  ortak  arastirma

merkezlerinin kurulmasi. Bizce {iniversiteleri

inovasyon sistemine dahil edecek

mekanizmalardan en onemlisi. Universitelerin

konu bazinda basvurularini  degerlendirip

merkezlerin kurulmasint saglamaya calisiyoruz,
Gaziantep’te boyle bir merkez, Gniversite ile

iliskili olarak kisa bir stire icerisinde kurulacak.

Kamunun orta ve uzun vadeli satin
almalarina iliskin diizenlemeler. Eger Kamu,
orta ve uzun vadeli satin alma politikalarin tespit

edemezse Ulkemizde arastirmalari

yonlendirmemiz mimkiin degildir. Arastirma,
teknoloji Gretme uzun vadeli bir ugras oldugu
icin, alacaklar bilinirse o zaman hem sanayiimiz,

hem ona gore programlar, gerekli bilgi

birikimlerini ~ ve  yapisal  degisikliklerini

yapabilirler.  Politikalar1  bilirsek  Sanayi

kuruluslarimiz - savunma  sanayii  konusuna

girebilir. Ancak mevcut durumda uzun vadeli
satin alma politikalar: belli olmadigi icin

cekiniyorlar. Ayni sey Universitelerimiz icin de

gecerli, satin alma politikalart belli ise, tilke
olarak biliyorsak, aslinda yalniz savunmada degil
diger bittin konularda politikalart bilirsek o
zaman hangi ArGe'yi yapmamiz gerektigini veya
nereye hilebilecek

yonelmemiz  gerektigini
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Finance, Ministry of Industry and Trade, TUBA
and DPT were called for gathering and to notify
their comments and proposals to the Prime
Ministry.

Enacting the Law of Accreditation in
Turkey was decided. Reconstruction of the
research institutions connected to the Public.
TUBITAK shall carry out an investigation by
selecting one of the research agencies connected
to the Ministry of Agriculture, as a pilot to see
what can we do here? In this manner, we will
bring them also to a position to be taken into the
innovation system.

New arrangements related to government
support to R&D shall be made. This is a very
important issue. It started approximately 1,5 year
ago. At present we have received 400 projects
from 200 firms. Government support to R&D is
going on but there are improvements to be made
on this matter. Some decisions were taken on the
issue of making it for our Industrial institutions
were taken.

Establishment of University-Industry
Joint Research Center. For us, the most
important mechanism to include the tniversities
into the innovation system. We are trying to
ensure establishment of centers by evaluating the
applications of the universities on subject basis.
Such a center being in relation with the
university shall soon be established in Gaziantep.

The arrangements related to the medium
and long-term purchases of the Public. If the
Public can not determine the policies of medium
and long-term purchases, it is not possible for us
to direct the researches in our country. As the
research and the production of technology is a
long-term struggle, if what they will buy are
known, then both our industry and the programs
specific to it can make data accumulations and
their structural changes. If we know the policies,
our Industrial enterprises can enter into the issue
of the defense industry. However, for the present
case, as their purchase policies are not known, if
we know them as country, in fact if we know the
policies on all other matters, not only on defense,
then we can come to the position to be able to
know which R&D we should make or where we

should turn to. We can program ourselves much
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duruma Kendimizi

geliriz. daha  iyi
programlayabiliriz. Bir teknik c¢alisma grubu
kurulup bu konuda bir calisma yapma karari

alind.

Bir baska

Baskanli@i, Turk Savunma Sanayii'nin 6niiniin

konu Genel Kurmay
acilmas: ve gelistirilmesi hususunda calismalar

var.  Biliyorsunuz = Savunma  Sanayiimizin
savunma stratejimizin 6zelliklerine yanit verecek
bicimde ve &zellikle de teknoloji yetenegi
acisindan gelistirilmesi tilkenin bilim ve teknoloji
yetenegini bir butin olarak yilkseltmenin
ayrilmaz bir parcasi. Bu nedenle de ulusal bilim
ve teknoloji  politikaniz  gelistirilir, tlkede
dahil ArGe

ihtiyaclarint belirlerken cift amaclilik, bu “duel

savunma hemen her alanda
purpose” dedigim ilke goz oOntinde tutularak
MSB, SSM, DPT, YOK ve TUBITAK arasinda cok
daha yakin bir isbirligi kurulmasinin yararh

olacagini diistiniiyorum.,

Bilim ve Teknoloji Yiiksek Kurulunca, MSB
ve TUBITAK tarafindan bu isbirligini nasil
sistemli bir hale getirir diye bir DANISMA

mekanizmasinin kurulmasina karar verildi?

Ulusal Uzay ve Havacilik Konseyinin
kurulmasi. Tirkiye’deki havacilik ve uzay
teknolojisini cagin ileri diizeyine ulasmast icin
ulusal duzeyde vyiirirlige konulacak temel
kritik

alanlarda gerekli koordinasyonu saglamak tizere

politikalar  belirlenmesine calismak,
Ulusal Uzay ve Havacilik Konseyi'nin kurulmasi
kararlastirildi. Bunun altini cizmek istiyorum.
Tirkiye’'nin uzun vadede neler
yapabilecegini, neler yapmasinin dogru
olacaginin cikartilmasi ve bu bilingcle
calismalara girilmesi lazzmdir. Bir anlamda
master Benim

plan  yapilmas: gereklidir.

soyleyeceklerim bu kadar.

Efendim bu noktada tartisma kismina geldik
benim burada diistincem soyle: Az dnce bazi
verlerde, bazi sorular sonraya aktarnustik. Bazi
arkadaslarimiz saniyorum konusma yapmak
istiyorlar, bana arada ilettiler. Ik 6nce O
arkadaslarimiza stz vermek istiyorum. Ondan

sonra sorulart alalim.
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better. The decision was taken to carry out a
study on this issue by forming a technical group
on this matter.,

One another topic, Chief of General
Staff,

encouregement and development of Turkish

there are  studies  concerning
Defense Industry. You know, the development
of our Defense Industry so as to respond the
features of our defense strategies especially from
the viewpoint of its technologic ability is the
integral part of raising the scientific and
technological ability of the country as a whole.
Also in this manner, our scientific and
technological policy is developed, T am thinking
that by considering what I call, “dual purpose”
while determining R&D requirements on almost
every field including defense in the country, a
close establishment of a close cooperation
amongst MSB, SSM, DPT, YOK, TUBITAK would

be more beneficial.

The establishment of a CONSULTING
mechanism was decided by the Science and
Technology High Board to see how this
cooperation could be systematized by MSB and
TUBITAK.

Establishment of the National Aero Space
and Aviation Council. Formation of a National
Aero Space and Aviation Council so as to try to
determination of the essential policies to be
made effective at national level for the aviation
and aero space technology in Turkey to reach
beyond the level of the age, to provide required
coordination in critical areas was determined. 1
want to underline this. To bring out what
Turkey can achieve in the long-term, what it
should do would be correct and entering
into studies with this perception is
required. In a sense, master plan should be
prepared. That is all what I can say.

Gentlemen, at this point we came to the
discussion session, my idea here is as follows: A
short time ago, we had postponed some
questions in some points. Think some of our
friends wish to speak, T was notified during
break. First, I want to invite those friends to the

floor. Then we can take the questions.



Can EREL :
Sayin Konuklar,

1. HIBM mensubu olmama
NATO'nun vyine

konusunda kurdugu ve NATO'ya tye tlkelerin

ragmen
boyle bilimsel arastirma
bilim adami ve teknik personelinden olusan
AGARD'in bir Panel liyesi olarak bazi tespitler
vapip, gindeme bir soru getirmek istiyorum,

sizin biraz Once anlattiklarimizla da ilgisi olacak.

SCIENTIFICAL INVENTIONS TECHNOLOGY TRANSFORMATION PROCESS

SCIENTIFICAL IMPROVEMENT PRODUGT PRODUCT
INVENTION —— OF  —— PROTOTYPE > DEVELOPMENT

THE IDEA i

MANUFACTURING PILOT gg—— PROTOTYPE IMPROVEMENT OF
FACILITY FACILITY FACILITY MANUFACTURING
PROJECT

TECHNOLOGY

TECHNOLOGY,
APPEARANGCE AND USE OF TE INFORMATION THAT WILL BE USED IN MANUFACCTURING
THE ASSETS/SERVICE

DEVELOPMENT REQUIREMENT BEGINS WHEN TECHNOLOGY FORMS

NATOva 21.Y.Y.da iiye iilkeler hamgi
konularda Ar-Ge yapacaklar, bu is nasil
saglanacak scklinde bir incelemesi var, oradan

alinular ile arz etmek istiyorum:

Bilimsel bir bulgunun teknoloji haline
gelmesi bir stire¢ olarak incelenebilir.
Teknoloji, mal/hizmet iiretiminde

kullandan/kullanilacak bilginin tiiretilme,
kullanilma ustaligidir. Teknoloji olustugu

andan itibaren gelisim ihtiyaci baslar.

Teknoloji gelisimi bilimsel arastirma,
mevcut teknolojiler, deneme yanilma ve bunlarin
kombinasyonlarindan kaynaklanir. Teknoloji
gelistirme secenekleri ise isletme ici
arastirma (Urlin/proses gelistirme), teknoloji
transferi (lisans alma/ortaklik) ve var olan
teknolojinin gelistirilmesidir.

Bu yaklasim Ar-Ge'nin bir teknoloji gelistirme

aract oldugunu gostermektedir.
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Can EREL :
Dear Guests,

Although I am a member of 1t HIBM, by also
being a panel member of AGARD which consists
of scientists and technical personnel from the
NATO member countries established to do
scientific research, [ would like to highlight a few
things and ask a question, which is related to

what you have just told us.

I will present a few excerpts of an ongoing
effort by NATO on which member countries
should engage in what type of R&D subjects
in the 21st century and how this work
should be done.

RELATION BETWEEN THE TECHNOLOGIC DEVELOPMENT AND R&D

4 RE SOURCES OF THE TECHNOLOGIC DEVELOPMENT
) SCIENTIFICAL RESEARCH

) EXISTING TECHNOLOGIES

O TEST - FAILURE

) COMBINATION OF ALL

@ TECHNOLOGIC DEVELOPMENT ALTERNATIVES

(O RESEARCH IN THE COMPANY (PRODUCT/PROCESS IMPROVEMENT)
) TECHNOLOGY TRANSFER (TAKING LICENSE/PARTNERSHIP)

) DEVELOPMENT OF EXISTING TECHNOLOGY

R&D IS THE TOOL OF TECHNOLOGY IMPROVEMENT
DEVELOPMENT CAN BE PROVIDED BY TECHNOLOGY MANAGEMENT

The transformation of a scientific finding into
technology can be examined as a process.
Technology is mastering the usage of
knowledge in the pi'oduction of
products/services. Once the technology is

formed it needs further development.

The development of technology depends
on scientific research, existing technologies, trial
and error and a combination thereof. Choices of
technology development include company
research

internal (product/process

development), technology transfer
(licensed/partnership) and the development of

the existing technology.

This approach shows that R&D is a

technology development tool.



Converted into digital form in memory of Saban Erkilet

IEGINE TECHNOLOGY DEVELOPMENT VIA 21TH CENTURY'

MILITARY ENGINES THAT EFFECTS COMMMERCIAL ENGINES

¢ CREATING THE FUTURE TECHNOLOGY
¢ DECREASING THE DEFENCE EXPENSES

FUTURE PROGRAMS

USA : INTEGRATED PERFORMANCE TURBINE
ENGINE TECHNOLOGY (IHPTET)

EUROPE

ENGLAND  ADVANCED CORE FOR MILITARY ENGINES
(ACME)

ENGLAND/ : ADVANCED MILITARY ENGINE TECHNOLOGY

FRANCE  (AMET)

Dinyanin gelismis havacilik endistrilerine
sahip ulkelerinde Ar-Ge ana faalivet bashg:
olmaktan cikarlmis, gelisim amach teknoloji
yonetim cabalarinin bir altbasgh@: haline gelmistir.
Bu sav NATO-AGARD taratindan Mart 1997
tarihinde yayinlanan “Propulsion and Energy
issues for the 215t Century” baslikli 824 numaral
raporundan  alintilar yapilarak kanutlanmaya
calisacakur,

Diinyanin gelismis havacilik endstrilerine
sahip tlkelerinde askeri motorlarda gelecek
teknolojilerinin~ yaraulmast  ve
azalulmasi
gelecek teknoloji gelisim programlart meveuttur.
Ticari etkileyen
sahasindaki bu teknoloji gelistirme cabalarina
ABD'de IHPTET (Integrated
Turbine, Engine Technology), Ingiltere’de ACME
(Advenced Core for Military Engines) ve
Ingiltere/Fransa’da AMET (Advenced Military
Engine Technology) programlari verilebilir.

sdavunma

harcamalarinin amacint  tastyan

motorlari askeri motorlar

Performance

SYSTEM REQUIREMENTS ON THE ENGINE TECHNOLOGY DEVELOPMENT

* ELASTICITY OF MULTI MISSION USE

* HIGH MOVEMENT CAPABILITY

* SUPERSONIC OPERATION WITHOUT A/B

° THE LOWEST VALUE OF THE DIMENSION AND THE WEIGHT
* THE LOWEST FUEL CONSUMPTION

» AFFORDABLE COST

* EASY MAINTENANCE&REPAIR

2000°li yillarin hemen &ncesinde ortaya
konulan motor teknolojileri gelisiminde amacg,
menzil artisi, hedefe varma zamaninda azalma,
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Nations that have advanced aviation
industries regard R&D as an elementary subtool
in the development of technology management.
This theory will be proven with excerpts from
the NATO-AGARD's March 1997 publication of
article # 824 titled “Propulsion and Energy Issues

for the 210 Century”

ENGINE TECHNOLOGY DEVELOPMENT VIA 21TH CENTURY I

MAIN TARGET FOR ENGINE TECHNOLOGY IMPROVEMENT

O INCREASING TEH RANGE
O DECREASING THE TIME TO REACH TARGET
O DECREASING THE REACTION TIME

1980 —+ IPE (F110-GE-129/F100-PW-228)

1997 — |HPTET(PH1)  THE SAME AIRCRAFT
-%25 COST (AT THE SAME REACTION
-%40 COST (AT THE SAME DUTY)
-%40 ENGINE WEIGHT
-%30 FUEL CONSUMPTION

2003 —+ IHPTET(PH2)

2009 —+ BEYOND IHPTET %50-60 BENEFIT ACHIEVEMENT 1S

THE AIM

Countires with advanced aviation industries
have technology development programs in place
to further develop the military engine technology
and reduce defense expenditures. THPTET
(Integrated High Performance Turbine Engine
Technology) in the USA, ACME (Advanced Core
for Military Engines) in Britain and AMET
(Advenced Military Engine Technology) in
Britain/France are same example programs for
the technology development of military engines
which in turn effect the development of

commercial engine applications.

The purpose of bringing up the development
of engine technology right before entering the
year 2000 is to increase range, reduce target
acquisition time and reduce reaction time. For
instance it is known that with the use of the IPE
(Increased Performance Engine) known as the
1980’s most advanced engine as a 1% phase
[HPTET 25-40 %

improvement is expected and that the gain

engine in aircraft a
would be around 50-60 % in the next 10 years
with the introduction of the 2n phase THPTET

engine.




reaksiyon zamaninda azalma olarak BASIC ENGINE REQUIREMENTS ON THE ENGINE TECHNOLOGY IMPORVEMENT |
belirlenm L‘gt ihed TURBOFAN/ | TURBOPROP/
TURBOJET _| TURBOSHAFT
B T Uk arda e sliemic lar ENGINE’'S REACTION/WEIGHT INCREASE *
Ornegin 1980°li yillarda en gelismis motorlar AT Ao
olarak bilinen IPE (Increased Performance BN Gl B D MG ¢
* ADVANCED HIGH TEMPERATURE MATERIAL
Engine) motorlarin kullamildigr ucaklarda 1. faz * ADVANCED HIGH ENDURABLE, LOW DENSITY .
MATERIAL
IHPTET motor kullanidmast ile %425-40 iyilesme ENGINE'S STRENGTH(hp)/WEIGHT INCREASE :
] ! ] l k l 4 1 " HIGH CYSLEOTECMOPEHAT }_EOW A
sadlanacasi ve azancin gelec icin * DECREASE OF COOLING Fl S
saglanaca@t ve bu kazancin gelecek on yil icinde Al
- At ac ey gt TR 1A * INCREASE OF THE AERODYNAMIC
kullanilmaya baslayacak 2. faz IHPTET motorlar S B8 B Sl ey :
l 0 . o cin ” ™ . i . 1 o * ADVANCED DUMP PROTECTION SYSTEM
ile %50-60 seviyesine ¢ikarilacagr bilinmektedir, * DECREASE OF TURBINES ROTOR CYCLE 5
LOWER SEPCIFIC FUEL CONSUMPTION (SFC) i 3
5 i % Gk R * INCREASE OF PRESSURE RATIO #
Belirlenen motor teknolojileri gelisimi sonucu * INGREASE OF WORK CYGLE 5 :
. i " * INCREASE OF THE AERODYNAMIC
ortaya c¢ikan sistem ihtiyaclari, cok amacl PRODUCTIVITY OF THE ELEMENTS . i
i b h ) *DECREASE OF COOLING FLOW AND
r111- slactilciveti lilcce arele abhiliveri INTERNAL LEAK i
kullanim elastikiyeti, yliksek hareket kabiliyeti, e
PT— y o) -COMBUSTI
ardyanmasiz seststii calisma, boyut ve agirhkta e Rt sl .
A ] 25, - DURING FLIGHT
en disik deger, disik ~yakit sarfivat,

karsilanabilir maliyet, bakim onarm kolaylig: The following system requirements have

olarak belirlenmistir, been determined as a result of development of

engine technologies, flexibility in multipurpose

EFFECTS OF THE IMPROVEMENT OF ENGINE TECHNOLOGY ON ENGINE PARTS I

usage, high maneuvering capability, supersonic

TURBOFAN/ | TURBOPROP/ " : - .

TURBOJET | TURBOSHAFT operation w/o afterburner, minimum size and
COMPRESSOR SYSTEMS : i T . 55
« HIGHER AERODYNAMIC PRODUCTIVITY . . weight, low specific fuel consumption, affordable
= INCREASE STAGE ; . ;
« DECREASE OF LEAK x cost and assay maintenance and repair.
* DECREASE OF WEIGHT ? 2
* HIGHER OUTLET TEMPERATURE b & > hascic enoi - Has e Jas
A bl attlaid Lo : The basic engine requirements brought up by
= HIGHER INLET TEMPERATURE e e . o T
« HIGHER OUTLET TEMPERATURE . g engine technologies development have been
= DECREASE OF WEIGHT * ) . . ) :
* THE IMPROVEMENT OF GETOF FROM USAGE : G determined based on engine types according to

PERCENTAGE

* DECREASE OF PRESSURE LOST ON

NON A/B ENGINES(DRY)
TURBINE SYSTEMS
* HIGHER ACTIVITY TEMPERATURE

engine power/weight or engine thrust/weight

increase and lower specific fuel consumption

= INCREASE OF WORK CYCLE INCRESAE effects

OF WORKLOAD PER STAGE 5 . .

(DECREASE OF THE STAGE NUMBER) 5 .

* DECREASE OF WEIGHT

* DECREASE OF THE COOLING FLOW EFFECTS OF THE IMPROVEMENT OF ENGINE TECHNOLOGY ON ENGINE PARTS
TURBOFAN/ | TURBOPROP/
TURBOJET TURBOSHAFT

Ortaya konulan motor teknolojileri gelisimi

CONTROL AND MECHANIC SYSTEMS

« INCREASE OF DATA AND FIBEROPTIC CONTROL
ey . S asirhle Arter ve SYSTEMS FOR ELECTROMAGNETIC IMMUNITY : :

tepki/agirhk veya motor giig/agirhik artisi ve S NEAEAGE FEREOAMANCE BV BSNG COMP e

» COMPLETION OF FLIGHT/ENGINE CONTROLS

* MAGNETIG/GERAMIC BEDS

« INCREASE OF OIL TEMPERATURE

* ADVANGED SENSORS & ACTUATERS

amacma gore motor temel ihtiyaclari da motor

daha diistik ozgiil yakit satfiyat etkilerine gore
motor tipleri bazinda belirlenmistir.

Belirlenen motor teknolojileri  gelisiminin

EXHAUST SYSTEMS .

e » ; T « STABLE AREA DESIGN
sikistirma - sistemleri, yakma ve ardyakma (/B ENGINES) -
sistemleri tiirbin sis ; 1 ve mekanik o FLOW BASIS CONTROL OF OUTLET AREA .

emleri t sistemleri kontro eke R R
sistemler, eksoz sistemleri, disli kutulari ve * COMPLETION OF AIRCRAFT STRUCTURE/ G

2 : EXHAUST RINGLET

aktarma sistemleri, malzemeler ve cevresel
ihtiyaclar bazinda motor elemanlarina etkisi de
motor tiplerine gore ortaya konulmustur. The effects  of engine technologies

development based on engine components such
as the compressor systems, combustor and
afterburner systems, turbine systems, control and
mechanical systems, exhaust systems, gearboxes
and transmission systems, materials and
environmental requirements have been laid out

according to various engine types.
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1 THE EFFECTS OF ENGINE TECHNOLOGY OF TO ENGINE ELEMENTS (continue) I

TURBOFAN/ | TURBOPROP/
| TURBOSHAFT

GEAR BOX/TRANSITION SYSTEMS

* REDUCE IN WEIGHT

* COMPACT DESIGN CONCEPTS

= HYDRAULIC DESIGN CONCEPTS
MATERIALS

= Ti ALLOYS IN HIGH TEMPERATURE
» TITANIUM ALLIMUNATIONS

* NICOLE ALLIMUNATIONS

* METAL MATRICES COMPOSITES

* CERAMIC MATRICES COMPOSITES
» ORGANIC MATRICES COMPOSITES
* HEAT COATING

CIRCUMSTANCES REQUIREMENTS

= NOx REDUCTION

= NON-COMBUSTED HYDROCARBON
REDUCTION

*

*

W R e
P S T

= INVISIBLE GAS DISTRIBUTION

| TRIPLE ENGINE TECHNOLOGIES I
IMPROVED AERO/THERMAL NEW MATERIALS . INNOVATER DESIGN
+ 3D VISCOSE CFD TOOL + LOWER DENSITY COMPOSITE  + FORTIFIED EQUIPMENT
* SWEPT AIRFOIL » IRON MATRICES + ROUND ROTOR
+ STOIOHIO METRIC « CARBON
COMBUSTION * BLADES
» IMPROVED TURBINE COOLING  * GERAMIC MATRICES :
STRUCTURE
+ INGREASED CAPACITY o TVE NI ALUMINAT )
GngP::SﬂUST - « HIGH TEMPERATURE Al » MULT} USAGE STRUCTURE
M NGLE! OLLOY » SIMPLIFY. ROTOR SUPPORT
+ INCREASED CAPACITY apl : e
COMPRESSOR » NONSTRUCTURAL PART * ENDOTHERMIC FUEL
» SHORT EXHAUST RINGLET IN HIGH TEMPERATURE * MAGNETIC OCCUPANT
* VARIABLE CYCLE CONCEPT =
» LP TURBINE WITHOUT VANE THERE ARE DEVELOPMENT REQUIREMENT IN
; : ALL THERE FIELDS

Ucak motorlarinda ortaya konulan teknolojik
gelisim ve etkilerini 6zetleyecek bir pencereden
bakilmak istenir ise gelismis aero/termal, yeni
malzemeler ve yenilik¢i tasarim baghklar altinda
toplanabilecek alanlarin belirgin bir sekilde
ortaya ¢iktigi gorilmektedir.

If we were to look through a windows
abbreviating the technological development and
effects of aircraft engines, we would find that
they come to light under the subject areas of
aero/thermal, new materials and innovative
désign concepts.

POSITION of TURKEY

¢ DESIGN

+ R&D

ENGINES AREA :
Here in Aviation

Ultimately
Young and Innovator
All for

Ve havacilikta
gelismis tilkelerde her
t¢ alanda da gelisme

' CONCLUSION .

« BASIC SCIENTIFICAL ACTIVITIES AND TECHNOLOGY MANAGEMENT
SEPARATION COULD NOT HAVE BEEN DONE.

« THERE IS NO DESIGN THAT IS RESULTED VIA MANUFACTURING.

+ EFFECTED BY PERSONAL STRUGGLES.
s ALL EFFORTS JUST AVAILABLE AS ASSORCIATION BASES
» THE INTEGRATION NOT POSSIBLE IN THE COUNTRY.:

... PROVIDE THE MOST EFFECTED ADVANTAGES TO HUMAN AND
OTHER RESOURCES THAT ARE AVAILABLE IN TURKEY FOR AIRCRAFT

Research
Mainty Central as a management insbitute has to be established

And nations with,
advanced
have frankly shown a

aviation

iradesi acitk olarak
ortaya konulmus ve bu yonde caligmalar

tesvikler  biyiik bir hizla devam etmektedir.

Bugiin sadece Ar-Ge boyutu incelenen
ancak gelismis iilkelerde teknoloji yonetimi
yaklasimi ile ele alinan bu konunun
yasanan en ¢arpici sonucu; ucak motorlari
sahasinda birka¢ on yillik gegmise sahip
iilkemizde tiretim ile sonuglanan bir

tasarum heniiz mevcut olmamasidir.

Sozlii olarak istegi en yiksek perdeden
belirtiimesine ragmen kisisel ¢ekismelerden de
biiyiik 6lciide etkilenerek kurumsal sinirlar
asamayan ve iilke capinda entegre edilemeyen
Ar-Ge ucak motorlari sahasinda yeniden ele
alinmalidir. Tirkiye'de ucak motorlar sahasinda
belirli bir seviyenin de iizerinde bir potansiyelin
mevcut oldugu bugiin birkez daha gorilmiistir.

204

strong will in these
and promote effects in that direction .and
continue at a high pace.

The most striking consequence of our
nation regarding this issue only under an
R&D concept with a few decades of
activities in aircraft engines is the fact that
we have not had a design yet resulting in

production, whereas other advanced
nations approach technology with
management.

Even though the requirement for a

nationwide integrated R&D is being made at the
highest status and adversely affected by personal
struggles and can not overcome institutional
barriers it has to be reconsidered in the area of
aircraft engines in our country. We can see once
again today the potential for aircraft engines in
Turkey is over a certain level.




Sorun mevcut insan ve diger kaynaklarin
organize edilebilmesidir. Bu eksikligi giderecek
ve bu milli amaca hizmet ederken bu yolda
karsilanabilecek engellerin etkisini hicvedecek
bir isme (HULYA’M, Havacilikta Ulusal
Yenilik¢i Arastirmalar Merkezi) sahip olacak
ucak motorlan teknoloji yonetimi enstitlisiniin
mevcut sorunlarin ve sikintilanin asilmasinda

biiytik bir adimi olusturabilecegini arz ederim.
Ahmet S. UCER
Tesekkiir ederim. Adi ¢cok glizel.
Halil TOKEL

Bu sabahki oturum ve diger oturumlarla ilgili
olarak bir, iki hususta gorislerimi belirtmek
istiyorum.

Oncelikle bahsedilen tiim motor ve ucak
motoru konularinda bir 6nceki toplantiya gore
bir yenilik var, belki bu venilik su ana kadar
kisaca dile getirildi:

Gecen sene Antalya’da yapilan toplantida bu
konular dile getirildikten sonra gecen bir sene
zarfinda Tirk Ucak Motor Sanayii icin 6énemli bir
gelisme Hava Yollarinin ugak alimlarinda elde
edilen off-set'tir, Bunun birka¢ yonden Onemi
var, bu hususlari aciklamak istiyorum:

Once 54 ucak bazinda yapilan ve yeni
Hiiktimet ile beraber 49 olarak ortaya konan off-
set kapsaminda 200 milyon Dolara yakin bir is
TEl'ye

muhteviyati olusturulmamis olup hali hazirda

intikal edecektir. So6z konusu isin
toplantida bulunan motorun dreticisi CFMI
temsilcilerinin  de bize off-set gorismeleri
sirasinda dile getirdikleri yaklasumlarini dikkate
alirsak wucak motorunun montaji, tasarim
konulari, modiil bazinda montaj dahil, her
tirlii isbirligine hazir olduklarini ifade
etmislerdir. Bunun anlami TElnin off-set
kontrat goriismeleri sirasinda kendi gelisme
istikametine bagl olarak dnceliklerini kontratina

koyabilme imkanini su anda gérityoruz.

Ben hitiin bu gelismelerin olusturulan
Stratejik Arastirmalar ve Teknoloji Gelistirme

Basdamsmanligs tarafindan yirieildigini ifade
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The problem is to organize the available
resources. | am presenting an aircraft engines
technology management institute, which wil
fulfill this shortcoming and be a big step in
clearing the obstacles and problems while
objective (HULYAM
Innovative Researches Center For National

serving the national
Aviation), will be able to make up a great step
in surmounting the current problems and
boredoms.

Ahmet S. UCER :

Thank you. Its name is very nice.
Halil TOKEL :

Related to morning session and other
sessions, I want to state my ideas on one or two
issues.

First of all, there is a novelty in comparison to
the meeting previous to this in all said engine
and aircraft engine issues, maybe this novelty
was up to now, briefly talked about: Within one
year elapsed after issues were talked about at the
meeting held in Antalya lastyear, an important
progression for the Turkish Aircraft Engine
Industry is the off-set obtained during aircraft
purchases of Turkish Airlines. This has
importance in some direction, I want to exlain
these points :

Within the extent of off-set concluded firstly
on 54 aircraft basis with the new Government
brought out as 49 each, a business close to USD
200 millions will transfer to TEI. The content of
the subject business has not been determined
and  considering the approaches the
representatives of CFMI, the manufacturer of the
engine currently beign at this meeting have also
pronounced to us during off-set negotiations
they have stated that they were ready for all
kinds of cooperation on the issues of
aircraft engine assembling, designing,
including module based assembling. The
meaning of this which we see at this moment is
the possibility for TEI to be able to include its
priorities into its contract during Off-Set
contracting negotiations depending on its own
progression direction.

[ want to state that all these progressions are
carried out by the Strategic Researches and
Technology Development Head Consultancy



Converted into digital form in memory of Saban Erkilet

etmek istiyorum. S6z konusu Basdanismanlhigm
yurtitlicist olan Sn. Sedat Celikdogan bugilinki
toplantiya katilayt arzu etmesine ragmen son
anda haber verilmesi sebebiyle katlamamustir,
katlimailara saygilarini iletmemi istemistir. Bu
arada s6z konusu donem icerisinde kisaca
SATEC olarak ifade edilen ve Basbakanlik
genelgesiyle

kurulan  yeni  hikiimetimiz

tarafindan da lagv edilen bu kurulusun

calismalarinda  ozellikle  havacihikla  ilgili
calismalarindan kisaca bahsetmek istiyorum.
Cilinkll asagi-yukar: bitlin konusmacilara ifade
edilen bir koordinasyon problemi var. Ozellikle
Sn. Baskan'in dile getirdigi bir bosluk herkes
tarafindan gortilmiis durumda. Bu boslugun
doldurulmasi tartigilabilir, tartistimalidir da, fakat
fillen yasanan bir yil var. Bu bir yil icerisinde
yapilanlart (ben kisaca stz konusu kurulusta
danisman olarak bir siire gecirdigim i¢in)

basliklar halinde anlatmak istiyorum. Bunlar :

THY alim projesi kapsaminda ilk defa %50
oraninda off-set imkan: kurulus tarafindan

saglanmuistir.

Turkiye'nin kendi tasarimi olan bir ucaga
sahip olmasini temin etmek amaciyla oncelikli
olarak Zirai ilaclama Ucag1 bazinda bir tasarim
ihalesine ¢ikilmus ve 1 Temmuz tarihi itibariyle
dahil

tasarum

universitelerimiz olmak dzere 7

kurulusumuzdan alinmustir.
Programimiza gore 20 Temmuz'a kadar bunlarn
secim ve swralamalarn yapilir daha sonra gerekli
olan  gelistirme masraflant  Basbakanlikta
olusturulan fondan karsilanmak kaydiyla iki sene
icerisinde faalivete gecirilecek bir projedir ve
tahmin ediyorum su andaki Hikiimet tarafindan
da reddedilmis degil takip edilivor. Fakat ilgili
kurulus lagv edilince projenin aktariimasi
gereken yer arastirthiyor. Biiytk ihtimalle SSM’ye

intikal edecek.

Onun disinda s6z konusu donem icerisinde
yine Tirk havaciligina katkisi olmas: acisindan
ve somut bir proje basarist acisindan Yangin
Sondiirme Ucagi konusulan bir proje idi, ancak
finans problemi vardi. Deniz Kuvvetleri
Komutanligt elindeki ucaklarin Kanada ve

benzeri tlkelerdeki degisime tabi tutarak hem
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formed. Although Mr. Sedat Celikdogan being
the executive of the subject Consultancy desired
to participate today’s meeting, but he was not
able to participate in by virtue of being notified at
the last moment, has wanted me to extend his
respects to the. participants. Meanwhile, I want to
talk about the endeavors, especially relating to
aviation of this organization which was called
briefly as SATEC established by the Prime
Ministry circular and terminated by our new.
government. Because, there is a coordination
probem stated more or less by all of our
speakers. Particularly gap that Mr. Chairman
talked about has been seen by everybody.
Fulfillment of this gap is disputable and has to be
disputed, but actually there is a year that lived.
Briefly I want to tell under these headlines what
have been performed within this one year (as I
spent some time in subject organization as a
consultant). These are:

Within the scope of THY purchase project,
for the first time, the possibility of off-set at the
rate of 50 % has been ensured by the
organization.

With the purpose to ensure Turkey to have an
aircraft being its own design, a design tender
based on Agricutural Spraying Plane with
priority has been issued and as of 1 July, designs
from our 7 institutions including our universities
have been received. According to our program,
selection and gradation of these are made then
provided that the development expenditures
required are provided from the fund made up at
Prime Ministry, it is a project to be activated
within two years and [ guess presently is not
rejected, being followed by the Government
also. But as the relevant organization has been
terminated, a place where the project should be
transferred is being investigated. It is quite
possible that it will be transferred to 5SM.

Other than that, again from the viewpoint its
contribution to the Turkish aviation and a
concrete project achievement, Fire Fighting
Plane was a project being talked about in subject
term, however, there was a financing problem.
By subjecting the aircraft owned by Naval Forces
Command to the modification at Canada and
similar countries, we had started a study in a

manner that the first prototype would be ready in



ucuz hem de kendi mithendisligimizi gelistirecek
sekilde motor degisimi ve govde Uzerindeki
overhaul calismasi dahil Mart-Nisan 1998'de ilk
prototipi  hazir olacak sekilde calismay
baslatmistik. Halihazirda bunun finansmanini
Basbakanhk Basdanismanligr saglayacak idi.
hitkkiimetin - bu  konudaki

Simdi egilimini

bilmiyoruz ama TAI'nin son takdimlerinden
anlasildigr kadariyla bu konuya iliskin eski

kararlihik yitirilmis goriintiyor.

Bunun disinda yine SATEC olarak ifade
ettigim, Basdanismanlik Eylil ayi igérisinde
Uluslararas: bir sempozyum ile Turkiye'de 4-5
kisilik kendine has bir Helikopter Tasarimina
girmeyi planlamus idi.

Ayrica  yine TAI'nin HD19 projesine
yurtdisindan ortak arama calismalarimiz olmustu.
Birtakim tilkelerden de istek gelmisti.

Ayrica yine bilindigi gibi D8 hareketi
icerisinde bu tamamen ckonomik orjinli bir
hareket idi, bizim Basdanmismanhigimiz 407in
lzerinde proje teklif etmis ve bunlardan bir
tanesi Zirai ilaclama projesi (ilk ortak proje
olarak) kabul edilmisti.

Bizim yaptigimiz calismalarda 700-800 adetlik
bir pazar glindeme gelmisti. Bunlar bir yillik stire
icerisinde sadece havacilik alaninda
Bagdanismanhgin yaptug: calismalardir.

Sn. Baskan bahsetmek istedigim bir-iki husus
daha var.

Sn. Celikdogan gelebilmis olsaydi bu bir
takdim seklinde olacakti. Onun yerine de
birseyler soylemek isterim, ama konu
basliklart itibariyle maalesef vaktimizi aliyor.

Koordinasyonla ilgili olarak arayislara ben de
katiliyorum, burada da konunun anlasilabilmesi
icin bir kiictik misali de vermek istiyorum. Hali
hazirda Tirkiye'nin tekstil alanindaki ihracati 11
milyar civarinda olmasina ragmen sadece tekstil
makinasi alimi 6 milyar dolart asmistir, Demek ki
tekstil makinalart tretimi Turkiye icin hayati
onem arzetmektedir. Bunu sunun icin
sOyliyorum.

Havacilik alaninda ve motor sanayii alaninda
Tirkive'nin c¢iktilarinin izole edilmesi acisindan
konum tespiti gerekiyor. Bunun da koordinator
makam  tarafindan

glindeme  getirilmesi

gerekiyor.
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March-April 1998 including engine change and
overhauling operation on the fuselage so as to
both decrease cost and improve our own
engineering also. At present, the financing of this
would be provided by the Prime Ministry
Headconsultancy. Now, we do not know the
intention of the government on this issue but, as
much as understood from the recent
introductions of TAI, former decisiveness related
to this matter has been lost.

Other than this, again Headconsultancy, [
stated as SATEC has planned to enter into the a
specific 4-5 seated Helicopter Design in Turkey
during an International symposium held in Last
September.

Furthermore, again we had tried to look for
partners from abroad for HD19 project. Some
countries had been interested.

Also, again as known, this was an entirely
economic originated behavior within D8 motion.
Our Headconsultancy had offered more than 40
project (as the first joint project) had been
accepted.

At studies we had made a market for 700-800
each had become an agenda item. These are the
studies Headconsultancy has performed only
aviation field within a one year period.,

Mr. Chairman there are one or two more
points I want to mention.

If Mr Celikdogan could have been able to
attend this would take place in form of an
introduction. I would like to say something also
on behalf of him, but it is taking our time on the
basis of topic headlines,
related to the
coordination, also here for the issue to be able to
be perceived, T want to give a small sample. At

I agree the searches

present, Although the textile exportation is
around USD 11 billions, only the total amount
paid for the textile machines has exceeded USD
6 billions. 1t means that production of textile
machines offers a vital importance for Turkey. 1
am saying this for that.

In order to insulate the expenditures of
Turkey in aviation field and engine industry field,
it is required to determine the locality. Also this
should be pronounced by the coordinator
authority.
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Bir baska baslik, Sn. Baskanin ifade ettigi
husustur. O da SSM’in
yapilandirilmasi konusudur.

Ulusal ArGe doéneminde biitce ilk defa
ArGe'ye dayandirilarak yapilmustir. Bu tutum
yeni Hikimet tarafindan da devam ettirilirse ve
bununla ilgili kurumlagsma da saglanirsa Sn.

yeniden

Baskan'in arz ettigi gibi Turkiye’'nin 6nemli bir
eksigi giderilmis olacaktir.

Oft-set ile ilgili ¢aligmalar tahmin ediyorum
kontrat sathasinda devam edecek TEI'ye de hem
kendi hem de yeni Tiirk sanayii kuruluslar
agisindan onemli etkileri olacagina inanryorum.
Ozellikle  Tasarim  / ArGe  konusunda
goriistilecek firmalardan elde edilebileceklerinin
cok iyi tamimlanmasi gerekmektedir. Bununla
ilgili calismalar israf olmayacaktir. Bir an dnce
baslatilmasini diliyorum.

Tesekkiir ederim.
Ahmet S. UCER

Tesekkiir ederim. Sunu belirtmek isterim.
Benim anlatuiklarimin Tlrkiye'nin gelecegi ile
ilgili, politik bir yani yok. Tamamuiyla Tiirkiye'nin
21.yy.’da Ozledigimiz bir noktaya gelmesi icin
neler yapmak gerektigini sistematik bir bicimde
anlatmaya calistim.

Eyiip OZTURK
Sizin son sunusunuza ait bir sorum var.

Tirkiye’nin Bilimsel ve Teknolojik
Politikasinin TUBITAK ve iiniversiteler
kanalyla ileriye gotiirebilecegine inaniyor
musunuz? Benim ciddi siiphelerim var.
Soyle ki bu konuda ileri gitmis ABD,
Japonya, Almanya gibi iilkelerde bile
yapilan arastirmlarda bir yillik buluslarin
%87 sinin tarafindan

ozel sirketler

gerceklestirildigi sonucuna varilmistir.

Bu konuda TUBITAK, devletin yonlendirici

olacagina ciddi olarak inaniyor mu?
Ahmet S. UCER

Efendim, bizim genelde inancimiz, yaptigimiz
calismalar sonucunda geldigimiz nokta su: Ulusal
inovasyon sisteminin, yenilik sistemini biz

kurabilirsek o zaman oOzel sektorimiz,
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One another headline, is the point Mr.
stated. That the
reorganization of SSM.

Chairman of

is issue

In the term of National R&D for the first tim’
the budget has been calculated based on R&D. If
this behavior is maintained by the new
Government and the organizing is ensured, as Mr
Chairman presented, an important insufficiency
of Turkey will have been solved.

I hope Off-Set studies will be going on during
contract phase and I believe also TEI shall have
important effects in view point of both its own
and new Turkish industrial establishments.
Particularly, those which will be obtained from
firms to be negotiated on the issue of Design /
R&D has to be defined very well. The efforts
related to this would not be a squandering. 1
wish it is activated pretty soon.

Thank you.
Ahmet $. UCER :

Thank you. I want to point out that. What 1
have told are related to the future of Turkey,
none of them is politic. T have tried to tell in a
systematic manner, what had to be done for
completely Turkey to come to a point we have
missed for in 21st century.

Eyiip OZTURK :
I have a question about to your last
presentation.

Do you believe that Turkey will be able to
develop its Scientific and Technologic
Policy by means of TUBITAK and the
Universities? I have serious suspicions.
Namely during the researches made in
countries even such as USA, Japan and
Germany which have advanced in this
issue, it has been concluded that 87 % of the

annual discoveries were realized by the

private companies.

On this issue, does TUBITAK seriously
believe that the government would provide
guidance?

Ahmet S. UCER :

Our, belief in general, the point where we
reached at the end of our studies is that: If we can
establish the novelty system of the national

innovation system, then if our private sector,



Universitelerimiz ve sanayiimiz bu sistem

icerisinde vyerini alabilirse, aslinda burada
devletin orkestrasyon gorevi vardir o kadar.
Eger

yakalayabilirsek Tiirkiye'yi diinyada rekabetci

Sistemsel  bir  yaklasimdir. bunu
olabilecek bir noktaya tasiyabiliriz. Bunu ucak
motorunda yapabiliriz demiyorum ama oyle
konular var ki Diinyada rekabetci olabiliriz. Su
anda bile var. Demek ki aslinda biz Lﬂke olarak
sistematik olarak calisabilirsek bunu yapabiliriz.
Yani diinya ekonomi pastasindan daha biyiikce
bir dilim alabilme, bilim ve teknolojiye
verdigimiz glic ve inovasyon sisteminde bunun

toplumsal faydaya déniismesi yatiyor.
Eyiip OZTURK
tkinci sorum SSM'ye:

Din Veysel Bey'in yaptigi konusmalar ve
bugiin Murat ERKILET’in konusmalarindan
anlagibiyor ki savunma sanayiimizdeki yeni
model, konsorsiyumlar seklinde olmali. Bu
cercevede gecmis zaman icinde baslayan
Eurocopter ve Eurofigter konsorsiyumlarina

Ttirkiye’nin neden katlmadigini anlatabilirler mi?
Murat ERKILET

Konsorsiyumlarla ilgili olarak
Mustesarligimizin son yiriittigli proje FLA
projesi. Daha oOnceki konsorsiyumlara neden
kaulinmadig sorusunu séyle cevaplandirabiliriz;
o zaman verilen ihtiyaclar konsorsyumlarla
tedarigi dngérmiyordu, yva da konsorsyumlarla

‘tedarigi miimkiin kilmayacak dizeyde idi.

Bir bagka hususta o zaman ki yaklagimlar,
kullanict tarafindan olan ihtiyaclarin acil ihtiyac

yoluyla tedarigini dngormekteydi.

Ihtiyaclar ne kadar 6nce ortaya konur ve
planlanirsa konsorsyumlara katilmak ve de
konsorsyum  faaliyetlerini baslatmak
miimkiin olacak. FLA su anda yakaladigimiz
calismalardan birisi, digeri NH90 programi ya da
Tiger programi. Helikopter o zaman ihtiyaclar

kapsaminda 6ngorilmedigi icin katulinmarmstir,
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universities and industry can take their places
within this system, in fact, here the government
has an orchestration mission, that is all. It is
systematical approach. If we can catch this, we
can move Turkey to a point to become a
competitor in the world. I am not saying that
we can do this in the aircraft engine but,
there are such issues on which we can be
competitor in the world. Even there is at this
moment present. That means as a country if we
work systematically, we can succeed. Namely, to
receive a bigger slice from the economy cake of
the world, the capability and innovation system
we have provided given to the science and the
technology causes the conversion of this to the
social interest.

Eyiip OZTURK :
My second question to SSM

According to speeches Mr. YAYAN made
yesterday and Mr. ERKILET made today, it is
beign understood that the new model in our
industry should be in form of
consortiums. Within this frame, can they tell why
Turkey did not take part in the Eurocopter and
Eurofighter consortiums which have begun
within the time elapsed?

defense

Murat ERKILET :

The last project that our Undersecretafy
carried out in connection with the consortiums is
the FLA project. We can respond the question of
why previous consortiums were not participated,
as follows: The requirements at the time were not
foreseeing procurements via consortiums or they
were at a level which was not able the
procurement by consortiums.

One another point : the approaches by then
was not foreseeing procurement of the
requirements from the user sized by means of

urgent requirement.

The earlier the requirements are brought
out and planned, the better it will be. to
make it possible to participate in
consortiums and also to start consortium
activities. FLA is one of the studies we caught
presently, another one is the NH90 program or
Tiger program. At that time, as the helicopter was
not foressen within the requirement so not
participated in. '
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Sinan AKMANDOR
Sorum Tayfun Mutlu Bey'e :

Buglnki toplantinin bu  kadar istikrarh
olmastnin arkasinda biiylik bir temel glic yatiyor
o da TEIL 1995 yilindan beri béyle bir etkinligi
Ustlenici rol oynadigi icin Oncelikle tesekkiir
etmek istiyorum ve bu kadar caliskan bir firmay1
daha ileri gotirmek icin bu soruyu sormak

istiyorum.
Ejektor Projesi cok édnemli.

Turkiye'de F16

havacihgimiz var.

teknolojisine dayali  bir

European Fighter programu ile ilgili son olarak
trust vectoring’e dogru gidildigini 6grendim.
Simdi, biz bu fabrikalarin 2000 yilinda Tirkiye'ye
tasinmasini bekliyoruz ve Ejektor Programi ile de
glizel bir atillum baslamuis. Bu benim diisiincem ve
onerim. Bu  konu ile

ilgili ~ goriislerinizi

belirtirseniz sevinirim.

Ve Ejektor Programindan devam ederek,
J85’ten  F16 ileride
baskasinin yaptigi konsorsiyum icerisine
girmeye degil de, bizim de Onerilerde

motoruna  giderek,

bulunmamizi bekliyorum. ABD, Japonva ve

Tirkiye’'nin - F16'y1  Gelistirme  kaabiliyetini
kazanmasi ve European Fighter programi gibi bir
programa gotirebilmesi  icin  bir  Oneride
bulunulmasi gerektigini ve bunun Tirkiye icin
onemli oldugunu diistiniiyorum. Bu konu ile de

ilgili gortislerinizi bekliyorum.
Tayfun MUTLU

Her seyden once glzel tabirleriniz icin
tesekkir ederim.

TEI bu isin Onderligini yapmakta ama Ote

yandan burada tim diger kuruluslarin
temsilcilerinin de katki ve cabalart takdirle

izlenmektedir.

Genel olarak soylemek gerekirse biz su anda
bir bebek biiyiitityoruz. Once yavas yavas
yirlimeyi ogrettik sonra hep birlikte kosmasint
saglamaya cahsiyoruz, Belki daha hizli kosmas:
gerekiyor.

Bu kapsamda once *“iiretim” kaabilivetleri
kazanildi, &te  yandan  “Satis  Sonrasi
Hizmetler”, “Tech-Rep hizmetleri”. Yani bir
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Sinan AKMANDOR :
My question to Mr. Tayfun MUTLU:

Behind this meeting which became so much
stable today causes a main power, it is the TEL
As it has played undertaking role of such an
activity since the year 1995, first of all, I want to
thank and to carry this much industrious
company further, I want to ask this question.

Ejector project is very important.

We have an aviation based on F16 technology
in Turkey.

Related to the European Fighter program, 1
have learned that lastly it was headed to the trust
vectoring. Now, we expect these factories to be
moved to Turkey in year 2000 and with the
Ejector program, a pleasant advance/jump has
begun. This is my idea and proposal. I'll be
happy if you point out your comments related to
this issue.

And, by going on the Ejector Program,
moving from J85 to F 16 program. Else in future
instead expect that we also introduce proposals,
not entering into the consortium constructed by
some one. For Turkey to be able to achieve the
capability of Developing F16 and to take it to a
program like European fighter with USA and
Japan a proposal should be borught out and 1
presume that this is important for Turkey. I also
expect your comments on this topic.

Tayfun MUTLU :

First of all, thank you for all your pleasant

expressions.

TEI is performing the leadership of this affair,
on the other side all the contributions and efforts
of the representatives of contributions and efforts
of the representatives of the other establishments

are also being observed in admiration.

Generally speaking we could say that we are
raising a baby. At first we taught this baby how
to walk, then altogether we are trying to ensure
the baby is running, maybe it should run faster.

Within tihs concept, first the “manufacturing”
capabilities gained, then the “After Sales
Service” and “Tech. Rep. Services”. Namely



yandan dretim yapilirken, bir bilgi birikimi
saglantyor, bir yandan da motor ¢alisirken ortaya
cikan problemler ki agirlikli olarak F110ra
yonelik (sizin sorunuz da ayni yoénde idi). TEI,
diger savunma sanayii kuruluslart arasinda belki
de bu projeyi ilk defa uygulayan, Tech-Rep
hizmetlerini saglayan kurulus. Satus Sonrasi
Hizmetlerde tirtin yani motor calisirken, motorun
nelerinin gelistirilebilecegine yonelik bilgivi/veri
tabanini saglayacak sekilde Tech-Rep hizmetleri
1995 yilindan itibaren kademeli olarak bu
projelere girdi. Daha Onceleri Amerika’dan gelen
miihendis/teknisyenler tarafindan yapilan bu
hizmet Tirk mthendisler tarafindan yapilir hale
geldi. Bir motora (F110) yénelik bilgileri
saglayabilmek icin Tech-Rep hizmetleri cok
onemli. Clinki bir yandan isleyis sirasindaki
problemler ortaya cikarken bir yandan da CIP
programlari icerisinde ttim kullanicilar bir araya
geliyor ve motorlardaki problemleri ortaya
koyuyorlar ve nasil iyilestirebilirize yonelik
cahsmalar yapiliyor. Biz Tech-Rep hizmetleriyle
veya diger CIP programlarina kaulimla elde
ettigimiz bilgi birikimi ve bununla beraber
yirliyen ]85 motor projesi ile mutlaka ikinci,
Gciincl,  dordincti  projeleri  dogurmak
zorundayiz ki ben inantyorum bunlar cogunlukla
F110%a yonelik olacak.

Belki cok genis ifadelerle bir portre cizmeye
calisim ancak bitiin anlatmaya cahisugim olay
su: Bizim tuglalar: iistiiste koyarak gitmemiz
lazim.

Bundan  sonraki  projelerde  F110’dan
cikacakur, ctinkd bir bilgi birikimi oldu. Bilgi
birikimi olmadan, kalkahm bir motor yapalim bu
motor nasil olursa- olsun yapalim da “motor

yapt” desinler diye olmaz.

Monte ile gidemeyiz. Ekonomik olarak. fizible
olmalr. Saulabilir olmali. Bu isi é&grenmemiz
lazim. J85 projesine giris nedenlerimizden bir
tanesi bu. Ornegin J85'te toplam, 750 tane T-38,
750°de F-5 E/F asagi yukart toplam 10-15 iilkeye
satis ongoriiliyor. 1k verim gerceklestigi anda
cok kabaca sdylemek gerekirse 6 Milyon Dolarlik
bir gelistirme projesi ile 54 Milyon Dolarlik sats

vapabilmeyi diistintiyoruz-ongériiyoruz.

Yani yaptugumz projelerde de, finanse

ettifimiz projelerde de, isin mali tarafim da
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while production is continuing on one side on
the other side the data collection is continued,
also about the problems arisen during the engine
operation, mainly the F110 Engine (your
question was related to this). TEI is probably the
first establishment within the defense industry
estabilishments that implemented this project for
the first time, the technical representative
services. Within the After Sales service, while the
product/engine is operating the data collection
continued to guide the development areas of the
engine, since 1995, this service has been entering
to these projects gradually,

This service formerly rendered by American
Engineers/Technicians has now turned to be
applicable by Turkish engineers. Tech. Rep.
Services are very important for providing data for
an engine (F110). Because, while problems arise
during engine operation, on the other hand
within the CIP programs all users get together
and bring out the engine problems and conduct
studies to improve these problems. We, with the
Tech.Rep. services or data accumulation that we
obtained by participating to other CIP programs
and ]85 engine project progressing in
synchronization with these, must certainly
produce second, third, fourth projects which 1
believe would be mostly F110 oriented.

I might have tried to draw a portrait in very -
broad statements however, what 1 am saying in
short is this: We have to go on by building
stack of brick one on top of the other.

The next projects will be derived from the
F110, because of the data accumulation, without
data accumulation if we go on and produce an
engine, so others could say that “they have
produced an engine” that won't work.

We can not proceed with assembly, it should
be economically feasible and it would sell. We
have to learn this work, this is one of the reasons
why we participated to the ]85 project. For
example there are 750 T-38, and 750 F-5E/F in
J85 and they are intended to be sold to more or
less 10-15 countries. With this project that is with
roughly 6 million dollars worth of development
project, when the first yield is realized we expect
to make a 54 dollars worth of sales,

Namely, in projects that we work on, or in the
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fizible
noktasint gérmemiz gerekiyor. J85'le saglamaya
calistigimiz bu.

distinlip; pazarlamasini,  satmasini,

Bundan sonraki projeler de mutlaka F110'a
yonelik ortaya c¢ikacaktir.

Rasim BOYD s

Arkadaslarimin moralini biraz yukseltmek
icin Once biraz diinkii konusmadan bahsetmek
istivorum.

Diin cesitli yabanci havacilik kuruluslarimin
temsilcilerini dinledik, neredeler onu gordiik.

1950°li yillardan bu yana olduk¢a vol almus

durumda olduklarini gordiik. Biz bu iste yeniyiz
ancak bu giin gurur duyulacak' bir duruma
geldik.

Tirkiye'nin  dort  bir  yanindaki

Gniversiteler | endastriyel  alanda  ¢alisma
yapabilecek durumda. Bu degisimi 30-40 yil
icerisinde gerceklestirdik. Biz “termodinamik ana
bilim dali"na bir kisi ile bagladik, su anda 18 tane
Ogretim Uyesi var, bunun iki kat kadar égretim
tyemiz de yurtdisinda calismakta. Maalesef bu
alanda yetismis eleman kaybiniz ¢ok biytk.
yurtdisindan gelen
elemanlarimizin buradaki kosullara uyum

saglayamamasi. Omnlara calisacak dogru

Bunun nedeni

diiriist bir alan gdsteremiyoruz. Gegen

seneki toplantida, daha onceki toplantiys
gozonlinde bulundurarak birka¢ tane Oneride
bulunmustum. Bugiin Sn. Ucer yapllzin bir takim
¢alismalardan bahsetti. Bunlar hep tasarladigimiz
hi¢cbir

geciremedigimiz seyler. Bu, genc bir delikanlinin

ancak uygulamaya zaman
veya bir geng kizin karsi cinsten birine agk duyup
kafasinda bir takim gseyler hayal etmesine
benziyor. Iste karsida arkadaslarimizdan birinin
HULYA’st da wvar. Ama bunu uygulamaya
gecirmek miimkiin degil, ancak hi¢ olmazsa elele

tutusmay1 saglamak gerekiyor.

Bunun i¢in gecen sene yapilabilecek bir proje
ortaya attm. Dedim ki biz “kompresdr tasarimi
yapabiliriz ama kompresérii yapamayiz” ¢tinkii,

bir takim problemler var. “Tirbinin yiiksek

sicaklik bolgesinde ¢alisan kismini dizayn ederiz
ama bunu yapamayiz,” elimizdeki malzeme vb.
Ahmet Ucer Bey'in ve Sinan Akmandor Bey'in
yapalim ve yapabildigimizi “bizde gorelim” diye
arzulart vardi. Bizim Universitemizin girisimi ile
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projects we provide funding, while considering
the financial aspects, we also need to see the
marketing, sales, and feasible point of these
projects. What we are trying to ensure with J85.

The projects which will come to light shall
certainly be directed to the F110.

Rasim BUYUKTUR :

First I want to talk about the conversation
yesterday to raise my colleagues morale a bit.

We have listened to representatives of various
aviation institutions yesterday and we have seen
where they are. We have seen that made a big
progresses from 1950’s. We are at the beginning
on this business but we came to appreciable
status today. Universities all over the country are
in a position to be able to conduct studies on
industrial area. We realized this change within
30-40 years. We started on “division of thermo-
dynamic” only with one person, now we have 18
associate professor and as much as twice are
working in abroad. Unfortunately, our personnel
waste on this area is so much. Because our
personnel coming from abroad can not
behave the environement here. We can’t
show them any proper position to study. On
I had
suggestions considering the previous meeting.
Today Mr. UCER talked about some conducted
studies. These are the facts we always planned

the meeting last vyear, made some

but never activated. This seems like a girl or a
young boy falls in love with someone from the
opposite sex and imagines something in his/her
mind. Here, one of our colleagues has HULYA.
But, it’s not possible to run this, but it'’s necessary
to provide to shake hands.

Because of this, I proposed project which
could be made last year. I said that “we can make
a compressor design but we can’t make the
compressor itself” because there are some
problems. “We can design the part of turbine
operating in high temperature section but we
can't manufacture this” the material we have etc,
Mr. Ahmet UCER and Sinan AKMANDOR had
some requests to do and see what we can do.
With the endeavor of our university student

" projects have started and today an improvement

has been provided in this area. But we don’t have



ogrenci projeleriyle baslamistir ve bugiin bu
alanda ilerleme saglanmisur. Ama ucak motoru
yapimu alaninda 6yle bir iddamiz yok.

Yapilabilir bir proje anlaminda; ‘Avrupa’da,
Rusya’da, Finlandiya'da ve ABD'de yapildig: gibi
eger Hava Kuvvetlerinin kullanmadigi motorlar
varsa bunlart sanayii kuruluslarinin amacina
verelim. Tabi arkadaglar ¢cok ileri durumdalar,

ilkk ihtiras GE'den geldi, dediler ki “biz bu
proje ile ilgilenmiyoruz ¢iinkii, bizim bundan
daha verimli motorlarimiz var. Bu motorun
verimi %30'larda halbuki bugiin kullandigimiz
ucak motorlarn %38 mertebesinde, ugrasmaya
degmez”.

Ama bizim buradaki amacimiz bu degildi,
amacimiz kendi miihendislerimizin, kendi
hocalarimizin tasarladigi seyleri
uygulamaya gecirmekti. Kaldi ki bu alanda
verim de o kadar onemli degil. Bizim bugiin
enerji alaninda ti¢ tane buyiik santrale, asagi
yukari 1,5 Milyar dolar mertebesinde yatirima
ihtiyacimiz var. Halbuki elimizde 100°¢ yakin J79
motoru var. GE'nin itirazi vardi “bunlarnn yanma
odalarint dogal gaza donistiirmek (i¢ sene stirer
vb.”, halbuki biz ucak yakiti yerine kerozene
dondiirmek istesek hemen nozullar degistirmek

suretiyle ¢alistirmaya baslayabiliyoruz.

Bir tanesi de; “glic tiirbini"ne ihtiyacimiz var.
Zaten LM1600’tin uygulamalart var, yeniden
dizayn Tirkiyede’ki
uygulamak, hatta ucak kanadi yapmak miimkiin.

etmek, imkanlarla
Bu projede bizim GE'ye ihtiyacimiz da yok. Bunu
bilmiyorum ODTU’de yapabilir misiniz ama
IT0°de bunun tasanmini yapabilecek arkadaslar
var. Bunun érnegini burada gordiik. Bu projelere
destek biryerden gelmedi.
Universitemizin parasiz olarak yapabilecegi

herhangi

birsey var: Bunun dizayn,

ArGe’de uygulama goriilmezse heves kirilir,

Ama  boyle alanlarimiz  var,  ArGe’nin
uygulanabilir alanlara dogru yoneltilmesi gerekir.
Aramuzdaki mesafe cok degildir, SNECMA ile
kiyaslarsak biz onlarn 1950°1i 1960’ yillardaki

durumundan ¢ok daha iyi durumdayiz.
Bekir DAGCA

Sn. Baskan, degerli uyeler.  Ben Once

muhterem hocamiza Hv. K.K.ig1 adina sormus
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such a claim on aricraft engine production
meaning appropriate project, if there are engines
available that are not in service by Air Forces,
let’s give them to the service of industry
institutions like in Europe, Russia, Findland and
USA. Surely, colleagues are in an advanced
position.

The first ambition came from GE; they said
“we are not interested in the project, since we
have more productive engines. The productivity
of this engine around. 30 %, but the engines we

already use are around 38 %, does not worth to
deal.”

But this wasn’t our purpose here. Our
purpose was to take into operation the
things planned by our engineers, our
professors. Furthermore, productivity is not
that much important on this area. Today, we
need 3 big stations on energy area and nearly 1.5
billion dollars investment. Nevertheless, we have
nearly 100 J79 engines. GE objected “it takes
three years time to convert their combustion
chambers into natural gas” etc. Nevertheless, if
we want to convert into kerosene instead of
aircraft fuel; we can run changing the nozzles
immediately.

Another thing, we need “power turbine”. In
fact, LM 1600 has made of applications, it is
apply it with the
possibilities in Turkey, even manufacture aircraft
wing . We don’t need GE in this project I don't
know if you can do this in METU but there are

possible to redesign,

some colleagues in ITU who can design this. We
saw its axample here. Subvention to these
projects not arrived from anywhere. There is
something our university can do free of charge:
Its design.

When there is no application in R&D the
willingness is lost. But we have such subjects
R&D should be directed to applicable subjects,
The distance between us is not much. If we

~ compare with SNECMA, we are on a much better

position than they were in 1950’s and 1960’s.

Bekir DAGCA :

Mr. Chairman, precious members. First, let
me answer the question of our respectful
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oldugu soruya cevap vereyim. Prensip olarak
Hv. K.K.1ig1 J79 motorlarinin verilmesine
kars1 degildir. Bu konuda her tiirlii destegi
gostermeye hazirdir.

Hv. Kuvvetleri olarak buglinkii panelin
konusunu olusturan “ucak motorlari’nin en
buyik kullanicisiyiz, oldukca gelismis Depo
Seviyesi Bakimi yapabilme kabiliyetimiz vardir.
Bizim bazi beklentilerimiz vardir. Giicli yaratma
konusunda  ozellikle  Turkiye’de  bugiin
kazandigimiz kabiliyetin  Gizerine ¢ikmamizi
saglayacak potansiyelin degerlendirilmesine

ihtiyag vardir.

Bugiin  TEI, TAl, HIiBMler, degisik
Universiteler, THK herbiri kendi capinda buytik
potansiyellere sahip olmasina ragmen yeteri
kadar organize olmamanin sikintisiyla ArGe
konusunda kendi faaliyet sahalarimizin disinda
buyik bir hamle yapamamanin
hissediyoruz. Konusmacilar bu konuyu acik
olarak  dile Hv. K.K.Lig
temsilcilerininde belirttigi gibi gercekten daha
daha
yonii  agir
Havacilik ve Uzay Arastirma Enstitiisia gibi,
kurumunun tesekkiil
ArGe  faaliyetlerinin
kurumlastirilmasini yiirekten arzuluyoruz.

getirdiler.  Biz
organize olmus, daha merkezi,
koordinasyona acik, milli

bir arastirma
ettirilmesi  ve

Tum kaulimelara saygilarimi sunuyorum.
Temel BELEK

Ben de konusmama TEl'ye tesekkir ederek

baslayacagim.

Bu toplantilara sagladigi destek ve

surekliligi ¢ok oOmnemli. Ben ¢ konuya

deginmek istiyorum:

Birinci konu: ArGe’ye iilke biitcesinden
ayrilan pay. Gayrisafi milli hasiladan bu
payin mutlaka arttirilmasi gerekli. Sevinerek
goriyoruz- ki Teknik Yiksek
Kurulu'ndan ¢ikan kararda bu dogrultuda.

Bilim ve

Cunkl bu pay artarsa kritik kiitleyi arttinnz ve
ArGe calismalart bir ¢1g gibi buytyebilir.

Bunun yanisira blyik projelerin off-set
calismalarindan da universitelere pay
ayrilmasi

gerektigini onemle

vurguluyorum.
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sikintising .

professor on behalf of Air Forces Command. As
a principle, Air Forces Command does not
object for providing of J79 engines. It is
ready to give every kind of assistance on
this issue.

As the Air Forces, we are the biggest user of
“aircraft engines” which in the subject matter of
the panel today. We have quite improved
capability for Depot Level Maintenance. We have
some expectations. On the subject of creating the
power, the potential, should be evaluated which
will provide to exceed the capability we reached
today in Turkey.

We have the throuble of inability to make
great efforts outside our own activity areas since
TEI, TAI, HIBMs, different Universities, THK
can't get organized enough despite their
potentials in their structures. Speakers talked
about this clearly. As we, the representatives of
Air Forces Command, have mentioned, we
desire by heart the establishment of a
research institute like Aeronautics and
Space Research Institute which is more
organized, more centralized, more
transparent to coordination and more
national,

I present 'my respects to all

participants.

Temel BELEK :

I also will start my speech with thanks to TEL
Its support to these meetings and continuity

are very important.
[ want to talk about 3 subjects:

First subject : Share, it is allocated to
R&D from Government budget. This share
must be extracted absolutely from Gross
National Product. We are happy to see that the
decision of High Board of Science and
Technologies in his direction as well. Because, if
this share gets more we can increase the critical
mass and R&D studies may grow up like

snowball.
Besides this, I am strongly emphasizing
that from the off-set studies of big projects,

share must be given to universities.



ikinci konu : Patent ve fikri miilkiyet
haklari.

degerlendirilmesi, énem verilmesi isteniyor ise

Eger Tirkiye'de bulusun
kuruluslarin da buna hizla egilmesi lazim.
Ornegin Colombia Universitesinin 1995 yilinda
patent ve lisanstan kazandi@i para 35 milyon
dolardir. California Universitesinde ise bu 150
Milyon Dolara yaklasiyor. Bizdeki buytik bir
Gniversitenin yillik biit¢esini size soyleyeyim,
yaklasik olarak 50 Milyon Dolardir. Dolayisiyla
bizim payt arttrmanuz, buna yonelik teknoloji
yonetimi modellerini gelistirmemiz gerekiyor.
Buluslarin

pazarlanmasit  ve bunun  geri

saglanmasi da onemli.

Son konu: Koordinasyon. Koordinasyon
burada siirekli olarak dile getirildi, aslinda bir
benzetme yapacak olursak: Koordinasyon bir
tiyatro eserinin sahneye konulmasiyla
aynidir. Senaryonun c¢ok iyi yazilmasi
lazimdir. Bu senaryoda kisa, orta ve uzun
vadede ki hedeflerin, yonetmen ve
oyuncularin belirlenmesi ve
dagitimi ¢ok o6nemlidir. Rollerin dagitiminda

rollerin

biz tniversiteler olarak, kurumsal sorumluluk
almaya hazinz, yeter ki bize somut urln, iyi
tamimlanmus projeler getirilsin. Aksi taktirde
gordtigiintz gibi Gniversitelerimiz tek baslarina
ayrt ayrt konularda, bazi hallerde ayni konular
Gzerinde tekrarlanan calismalar yapiyorlar. Bir
merkez araciliiyla sorunlarin 6nlenebileceg:

kansindayim. Tesekkir ederim.

Second subject : License and intellectual
royalty rights. If, inventions are requested to be
evaluated and attached importance in Turkey,
institutions should consider this immediately. For
ex. The money Columbia University made profit
from patent and license in 1995 is 35 million
dollars. This amount is close to 150 million
dollars in California University. Let me tell you
the (yearly) budget of a big university, it is nearly
50 million dollars. Therefore, we have to increase
the share, in conjunction with to develop
technology management models. The marketing
of inventions and their return is also important.

Last subject : Coordination : Coordination
has been continuously talked about here,
actually, if we make on imitation : Coordination
is the same with staging of a theater play.
Scenarioc must be written very well. In this
scenario, the determination of objectives,
director and players in short, medium and
long term and the distribution of roles are
very important. We are ready, as universities,
to take institutional responsibility on the
distribution of roles; just, concrete product and
well-completed projects are brought. Otherwise,
as you see, our universities conduct studies on
different subjects by their own and in some cases
repeated studies on same subjects. T think that
the problems may be prevented through a
center. Thank you.
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Ahmet S. UCER

Bir-iki gozlemimi dile getirmek istiyorum
veya bu sabahki oturumun bir dzetini yapalim
diyorum.

e Birincisi LHIBM cogunlukta olmak tizere
oradaki viiksek teknoloji, onanm kabiliveti ve
diger kabilivetler anlauld: ve sunu gordiik ki 1.
HIBM'de ¢ok biiyiik kabilivetler var.

e Daha sonra ITU’den Sn. Belek kendi
kabiliyetlerini anlatti. Burada motor sanayiine ne

gibi katkilarda bulunabileceklerini kisaca belirtti.

e Daha sonra ODTU ayni

calismalarini aktardi. Burada tiniversiteler olarak

dogrultuda

baktigimizda insan kaynaginn yetistirilmesi
en Onemli konulardan bir tanesidir. Ortaya su
sonug ¢ikiyor; Gniversiteler bu is icin eleman
yetistirebilecek alt yapiya sahiptir. Ve tabii
direkt katkida
bulunabilecekleri vurgulandi.

arastirmaya  da olarak

= Daha sonra SSM tcknoloji transferi, ve
teknoloji tretmeye gecmenin dnemi tizerinde
durdu. bundan

Baska  arkadaslarimizda

bahsettiler. Bu konu son derece 6nemli.
Teknoloji transferi yaptiktan sonra o
teknolojiyi iiretmelk, yani onu
degistirebilecek yetenegi kazanabilmek icin
elimizden geleni yapmamiz lazim. Ama
alirken de teknoloji transferini yaparken de bu
sekilde dustinmemiz lazim. Kaldi ki bu cok
onemli bir konu, bir isi yapmak icin insan

kaynag: gerekiyor ve organizasyon gerekiyor.

e Sanayide ArGe'nin Onemi Uzerinde

durmak istiyorum. Sadece iiniversitelerde,
enstitlilerde yapilan arastirmalarla pek fazla ileri

gidilebilecegini zannetmiyorum.

Sanayinin direkt olarak ArGe'ye katkida
bulunmast lazim.

Belki de iste o noktada TEI devreye girdi ve
dedi ki “biz bu konuda ciddi bir baslangic yaptik,
daha da ileri gidecegiz.”

Burada altum cizmek gerekir ki sanayiideki
ArGe gercekten onemlidir.

Genel olarak ben size bir rakam vereyim, su
anda Turkiye'deki ArGe harcamalarina bakuginiz

zaman %70 civan Universitelerde yapiliyor, %30
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~purchasing  or

Ahmet §. UCER :

I want to talk about a few of my observations
or propose to make a summary of the meeting

this morning,.

e First, being 1.HIBM in majority, high

technology, repairs capability and other
capabilities have been explained and we

observed that 1. HIBM possessing capabilities.

e Later, Mr. BELEK from ITU explained their
capabilities. He briefly mentioned their possible

contributions to engine industry at this point.

e Later, METU communicated their studies in
the same direction. When we look as universities
here, growing of human resource is one of
the most important subject. The result is;
universities have the infrastructure to train
personnel for this business and of course, it has
been emphasized that they can  directly
contribute to research.

e After this, SSM focused on the technology
transfer and the importance of exceeding to
technology production. Some the colleagues
have also talked about that. This is an issue of
After

technology transfer we should do whatever

great  importance. realizeing the
we can, to reach the capability to produce
that technology, that means to change it.
However, we should think in this way while both
transferring  technology,
Furthermore, this is a very important subject, in
order to do a business human resources is

needed and organization is needed.

= [ want to focus on the importance of R&D
in industry. | don’t think that the studies in

universities, institutes can take us much further.
Industry should directly contribute to R&D.

Maybe, at this point TEI came to the stage
and said “we made a real introduction on this

issue, we will go much further”.

It should be underlined here, R&D in industry
is really important. Let me give you a general
figure, when you look at R&D expenditures in

Turkey, 70 % of it is made in universities and 30



sanayii kuruluslarinda yapihiyor.

Gelismis Ulkelerde bunun tam tersidir.
Universitelerde yetisen insan kaynaginin bu
sektorde calisabilmesi gerekiyor.
Yetistiriyoruz baska alanlara gidiyorlar,
bunun éniine gecilmesi ancak ArGe’nin
sanayiide ve diger kuruluslarda

arttirilmasiyla saglanabilir.

Aslinda biz Bat'ya bakip ayn seyleri bizde
uygulayabilirmisiz  diye dustnlyoruz. Her
tlkenin kendine ézel konumu, stratejisi, insan
kayna@i vb. var. Bilim ve Teknoloji Politikalari
derken kastimiz bu idi. Su anda Tirkiye'nin
yeteneklerini nasil kullanacaginin planinin
yapilmasi lazim. Bunun da aslinda inovasyon
sisteminin  kurulmasiyla  gerceklesecegini
vurgulayan bir sunus yaptim.

e Bir sey daha eklemek istiyorum. Genelde
bircok sektorde bir cok seyle ugrastyoruz ama sig
kaliyoruz. Bu sektorde de bu tip bir sorun var.
Herkes bir tarafindan birsey yapiyor ama sonug
cok kisitli. Bunun ekonomik faydaya dontismesi
icin derinlesmesi lazim o zaman da dogru secim
yapmak lazim. Dogru secim yapabilmek icin de
stratejinizi, vizyonunuzu iyi koymaniz
lazim. 1iste politika calismalarinin bu
nedenle cok buyiik 6nemi var. Efendim ben
burada konusmamu bitiriyorum.

Herkese, bilhassa TEl'ye ¢ok tesekkiir etmek
istiyorum. Bu toplantiyt  diizenleyen tim
kuruluslara ve simultane tercime yapan
arkadaslarimiza tesekkiir ediyorum. Kolay gibi
gorinityor ama bazen cok hizli gectik bugiin o
nedenle oziir diliyorum

Hepinize ¢ok tesekkiir ediyorum.

219

% in industrial institutions.

In developed countries, things are just the
apposite. The human resource grown up in
universities should be able to work in this,
is only possible with the increment of R&D
in industry and other institutions.

Actually we are looking at the west and think
that we could apply the same things. Each
country has its special location, strategy, human
resource, etc. That was what we meant by
Science and Technology Policies. Now, it
should be planned how Turkey will use its
skills. I have made a presentation which
emphasized that this can be realized by the

establishment of innovation system, actually.

¢ [ want to add one more thing. Generally,
we are dealing with many things in many sectors
but we are alwdys superficial. A similar problem
exists in this sector as well. Everybody is doing
something partial but the outcome is very
limited. It should go deeper to convert into
economic utility, the right choice should be
made then. To make the right choice you
should have a good strategy and vision.
That’s why politics studies have such a great
impartance. Gentlemen I am finishing my

speech here.

I want to thank to everybody, especially TEI
very much. T thank to all institutions that
arranged  this meeting and simultaneous
translators. It looks early but sometimes we were
too fast, I apologize for that.

Thank you very much.
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EndusmyeIGazTurtunlen

Ucak motor sanayinin bu konudak.- faaliyetleri, ileriye ddénulik
planlamalari, yeterliligi, ka.rg:hkh beklentileri, sanayiinin kapasitesi,
sorunlan, ¢6zim 6nerileri. -

e Erkut YUCAOGLU (Bagkan)
o' Fikret DENKTAS

e Ozkan AGIS

e Nazif EFE
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The gas turbine activities of the aircraft engine industry, future plans,
sufficiency of these plans, mutual expectations, capacity of the industry,
concerns and the suggested solutions.
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Konferansimizin son oturumuna hosgeldiniz.

Bu oturumda uc¢ak motorlarn teknolojisiyle
cok yakindan ilgili olan, hepinizin de bildigi gibi
ozellikle enerji sektorinde, elektrik iiretimi
sektortinde bol miktarda kullanilan gaz tiirbin
teknolojisini irdeleyecegiz.

Gegen seneden beri bu konferansin bir
parcast olarak gdrmeye basladigimiz bir konu.
Bunun nedenleri konusunda bir iki tane rakam
vermek istiyorum.,

Birincisi; Turkiye bir enerji krizine
girmek iizere. Tirkiyenin elektrik iiretim
kapasitesi ontimiizdeki 10-15 yil icerisinde
kurulu glc olarak ti¢ katina ¢ikmak durumunda
ve bu devletin artik her kademesinde kabul
edilmis ve hedef olarak konulmus bir gercek. Bu
nedenle  ilkemize kurulu  giic  olarak
onumiizdeki 10-12 yilda neredeyse 40.000
MegaWatt’lik ilave kapasite gelecek demek.
Bu 40.000 MW kapasite icerisine baktigimiz
zaman bunun asag yukar yarisinda gaz tiirbin
teknolojisi oldugunu da gorilyoruz. Bugiin
yiriitiilen projelerden de belli. Bu nedenle
ontimiizdeki 10-15 sene igerisinde tilke olarak
gaz tirbinlerine, ucak motorlarina yaptigimiz
yaturmmn en az bir veya iki mislini yapmak
durumundayiz. Bu  yatinm  harcamalarinin
otesinde cok ciddi bir kaynag: da bu santrallerin
kurulduktan idame

sonra ki bakim ve

masraflarina ayimaliyiz,

Bu rakamlarm biytkligini verebilmek icin
size bir iki noktayr haurlatacagim. Gectigimiz
hafta icerisinde Londra’da yabanci yatirimeilara
enerji sektorimiizii tamtrken, onlara dzetlemek
icin ¢ikardigim rakamlara bakugm zaman ben
de saskinhgimi gideremedim. Sizinle bunu
paylasmak istiyorum. Ulkenin birtakim enerji
tiiketim donelerine  bakugimizda bugiinkii
durumla 2010 yili arasinda su tip biiyiime

hedeflerini 6niine almis vaziyette:

Birincil enerji kaynaklarindan Tabii Gaz
ve LPG. Buglinki
metrekiip, 2010 yilinda en az 30 Milyar metrekiip

tiketimimiz 8 Milyar

olacak. 12 seneden bahsediyoruz.
Petrol 24 Milyon ton, 45 Milyon tond ¢ikacak.

Komiir 10 Milyon tondan 35 Milyon tona.
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Welcome to the last session of our

conference.

In this session, we will concentrate on gas
turbine technology which is closely related to
aircraft engines technology, used in big amounts
in especially energy sector, electric production
sector, as you all know.

A subject which we started to assume as part
of this conference since last year. T want to give a
few numbers about the reasons.

First of all Turkey is just at the door of an
energy crisis. The electric production capacity
of Turkey should be tripled as set up power in
following 10-15 years and this is a reality which
is accepted in every stage of the state and put as
a target. Therefore, it means, nearly 40.000 mgw
additional capacity will come to our
country as set up power in following 10-12
years. When we look inside the 40.000 mw
capacity, we see that gas turbine technology
exhibits nearly on the half of this. It is also clear
by today’s projects. So, we should invest to gas
turbines once or twice as much as we did to
aircraft engines on the country in the following
10-15 years. Beyond these investment expenses,
we should reserve a serious resource (o
maintenance and continuity expenditures of the
stations following their building.

T will remind you a few points to indicate the
magnitude of these numbers. I couldn’t manage
to stop my amazement when [ looked at the
numbers that I have extracted to summarize our
energy sector to foreign investors in London last
week. I want to share this with you., When we
look at the energy consumption data of the
country, it has considered following type of
growing objectives between current status and
year 2010.

Among primary ehergy sources Natural
Gas and LPG. Our current consumption is 8
Billion m3, it will become at least 30 Billion m3 in
2010. We are talking about 12 years.

Oil 24 million tones, it will rise up to 45
million tones.

Coal From 10 million Tones to 35 million
tones
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Linyit 50 Milyon tondan 70 Milyon tona
¢ikacak.

Elektrik tiiketimi buglin 105 MilyarKW/saat
ise 280 MilyarKW/saat'e
ediyorum, kurulu giicimiiz 20.000 MW’tan en
asagi 60.000MW’a cikacak. Bu hedeflerden
ozellikle  elektrik
Tirkiye'nin ¢ok biiyiik hedefler tasarladiginin bir

cikacak. Tekrar

hedefine  bakugimzda
Oletisti degil. Cunkt o tarihte bu kapasite
kuruldugu zaman Tirkiye'de sahis basina yillik
3.000-4.000 KW/saat  enerji
bahsediyoruz. Bu o glinkii Avrupa’nmin 1/3’0

tiketiminden

seviyesinde olacak.

Bu projelerden elektrik ile ilgili olanlart ele
aldigim zaman su anda:

2000 yilina kadar kurulmas: planlanan ve
insaatina baslanmis olan Gaz turbinli projeleri ele
aldigim zaman 4.000 MW var.

Bunlarin tizerine 2000-2005 arasinda yine
gaz tirbin teknolojisine dayanak olarak 5200MW
goruniyor.

2005-2010 yillar: arasina baktugim zaman
da yine bir en asagi 5000MW gortiyorum.

Yani toplam  olarak  neredeyse
15.000MW’dan bahsedecegiz ve bunlarin
eger parasal degerlerini disiiniirsek, asagi
yukar: toplam proje olarak 10 Milyar
dolardan bahsediyoruz.

Bu projelerin icerisinde Gaz turbinlerine
harcanacak para da bunun en asag: 1/3’tnl yani
3 Milyar dolar.

Ontimiizdeki 12 senede, Tirkiye gaz tiithini
alacak enstole edecek- isletmesine

baslayacak. Bir

satin
de gaz ve petrol boru

hatlarimizdaki “kompresor istasyonlar” ve
onlarin “tiirthin driverlar’n1 distintirsek bu

rakamu biraz daha arttirmak mimkin.

Simdi bu kadar yogun bir sekilde kendimizi
angaje ettigimiz enerji sektoriinden ne yazik ki
TEAS temsilcimiz bugiin katilamadilar.

Arzu ederdik ki -onlarinda bu konudaki
perspektifini alalim. Fakat zannediyorum bu
odadaki expertizle ilgili bu konuyu da stratle
bizim iki gindir konustugumuz konularin

icerisine alabilecek bir buytiklik mevcut. Yani

Lignite From 50 million tones or 70 million
tones

If Electric Consumption is currently 105
Billion kw/h, it will rise up to 280 Billion kw/h.
I'm repeating, our set-up power will rise up from
20.000 mw to at least 60.000 mw. If you look
especially at the electric target among these, it is
not an indicator of the fact that Turkey has very
great objectives. Because we are talking about
yearly. 3000 4000 kw/h energy consumption per
individual in Turkey, when this capacity is
reached.

This will be 1/3 of the European level at that
time. When I deal with the ones related to
electric among these projects, at this moment,

4000 mw exist, when I deal with the projects
with gas turbines which are planned to be built
until 2000 and whose construction has been
started.

Over them, 5200 mw is seen again as a
support to gas turbine technology between
2000-2005.

I see at least 5000 mw when 1 look at
between the years of 2000-2005.

That means we will talk about nearly
15.000 mw in sum and if we think about
their monetary value, we are talking about
10 Billion Dollars as total project.

Within these projects, the money that will be
spent on Gas Turbines is at least 1/3 of this that
is 3 Billion dollars.

In following 12 years, Turkey will buy gas
turbine, install it and start its operation. When we
think of “compressor stations” on our gas and oil
pipelines and their “turbine drivers” it’s possible
to increase this number.

Unfortunately TEAS representative, we
have engaged ourselves so unmannerly could

not join us today.

We wish we could receive their perspectives
on this issue. However, I guess a magnitude is
available which can include this subject about
the expertise in this room within the subjects we
have been talking about for the last two days. 1

mean, especially in R&D, let it be maintenance



ozellikle ArGe konusunda, ArGe &ncesi bakim
imkanlarimiz, teknoloji ile yaklasimimiz olsun
bize ¢cok buyiik imkanlar getirebilecek bir saha
olarak size sunmak istedim.

Simdi bu genel biiylikligiin icerisinde bugiin
icin Ui¢ tane konusmacimiza rica ettik. Onlar gaz

kendi
endistri

konusunda hem
olduklar

icerisindeki gelismeleri bize anlatacaklar. Ondan
sonra da genel En
sonunda da sabah yarim kalmuis olan tartismamizt

tirbin  motorlan

kuruluslar;, hem ilgili

gortslerinizi  alacagiz.
da tamamlayacak sekilde Sn. Ahmet Ucer hocay1

buraya davet edecegim ve birlikte biitiin
oturumlarin son tartismalarint yapacagiz.
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possibilities before R&D or our approach with
technology, I wanted to present to you as a field
which can bring very great possibilities.

Within this general magnitude. We kindly
asked three speakers today. They will explain
the developments about gas turbine engines in
both in their own institutions and the -industry
they are related to. Then we will get your general
opinions. At the end, I will invite Mr. Ahmet Ucer
here to complete our discussion which we left
half finished and we will a have the last

discussions of all sessions together.
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1952 yilinda Tekirdag'da dogdu. |
1974 yiinda Dz. Harp Okulu’ndan &
mezun oldu. Deniz Kuvvetlerinin |
gesitli gemilerinde Harekat Subayligi, |
Il. Garkgilik, 10 yil da Basgarkgilik
yapti. :

1989 yilindan itibaren 3 yil Deniz
Hava Us K.iginda Teknik Sube
Mudarlagt yapti. 1992 yilinda Dz.

He was born in Tekirdag in 1952. In
| 1974  graduated from Naval
e Academy. Worked as Officer, 2nd
|=_. _ Naval Engineer and Chief Engineer
i for 10 years in Naval Command
Ships.

After 1989 for 3 years he worked as
8 Chief of Technical Section in Naval
@88 Aviation Base Comm. In 1992 he

K.K.ligina atanmis olup, halen Ugak-Helikopter appointed to Naval Forces Comm. and still
bakim Onarim Sube Mudurl olarak goérev working as Chief of Aircraft and Helicopter
yapmaktadir. Maintenance and Repair Department.

Fikret DENKTAS
Dz. Yb. / Lt. Colonel
Dz. K.K.l1ig1 / Naval Forces Command
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Sayin Baskan
Sayin Komutanim
Degerli Konuklar,

Dinya'mun en eski tasima aract olan gemiler,
toplumlar  arast  iletisimde, medeniyetin
dogmasinda ve bu medeniyetin tiim diinyaya
yayilmasinda en 6nemli katkiyr saglamistir,

Tarih boyunca, etkin bir deniz gilictine sahip
olan tlkeler uzun oémiirlii olmus ve dinya
siyasetine damgasint vurmustur. Barbaros'un”
Denizlere hakim olan cihana hakim olur.” Dedigi
XVI. Yizyilla bir siuri Hint Okyanusunda, bir
sinirt Atlas Okyanusunda olan ve diinvanin en
biiytik donanmasina sahip bulunan Osmanl
Imparatorlugu bu giine kadar kurulmus en
biytik Devlet olmustur,

Topraklarinda giines: batmayan Ingiliz
Imparatorlogu uzun yillar zamaninin stper

devleti olma ozelligini stirdiirmiistiir.

Diinyanin tim denizlerinde gemi dolastiran
ABD. bu gilinlin tek stiper devletidir.

Diinya siyasetinde oOnemli bir yeri olan
gemilerde buglin Stim Dizel, Gaz Tirbini ve
Niikleer olmak tlzere 4 gi¢ sistemi
kullanilmaktadir. Stim ontimuzdeki 10-15 yil
icerisinde kullanim dis1 olacakur. Peki bu glictin
yerini hangi giic alacaktir? Sayisal olarak bugiin
askeri gemilerin cogunda, ticaret gemilerinin ise
tamamina yakininda dizel kullanilmaktadir.

Gaz Tirbinlerinin -

e En az 6zgil makina agulig

e En az kapali alan kaplama ozelligi

e Sessizligi

e Modiler olusu

e Glvenilirligi

e Kisa stirede devreye alinma ozelligi

e Kisa siirede tam kapasite giic lretme
ozelligi

e Daha az yaglama gereksinimi

e Basit sogutma sistemi

» Bakim kolaylig1

s Daha uzun Overhol periyodu

e Daha az arnza yapma ozelligi

ile diger sistemlere nazaran Ustinligi olan
gaz  tirbinlerinin = gemilerde  daha az
kullanilmasinin sebebi nedir?
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Honorable Chairman
Commander
Precious guests,

The ships, the oldest transportation means of
the world, has the most important contribution
on inter-society communication, on the birth of

civilization and its extension to the whole world.

Throughout the history, countries having on
effective naval force had lived long and affected
the world policies vitally. The Ottoman Empire
which Barbaros called “The master of the sea is
the master of the world” which has a border an
Indian Ocean and another an Atlantic Ocean in
16th century and has the biggest navy of the
world, has been th biggest country established
up to now.,

English Empire on whose lands the sun does
not set had the characteristics of being the super
country of its period for long years.

USA which drives ships on all oceans of the
world is the only super country of today.

Today, 4 power systems are used, which are
Steam, Diesel, Gas Turbine and Nuclear, On
ships which have on important place on world
politics. Steam will be out of use in following 10-
15 years. Then, which power will be used
instead? Numerically, diesel is-used in most of
military ships and nearly in all commercial ships.

e What is the reason for the gas turbines to
be used less in ships that in superior compared to
other systems through its characteristics which
are:

e Least specific machine weight

e Characteristics of least closed area coverage

e Its silence

e Its modularity

e Its reliability

¢ Short time required for taking into operation

o Full capacity power production in short time

e Less necessity for lubrication

e Simple cooling system

e Maintenability

e Longer Overhaul cycle

e Less breakdown

What is the reason for using of the 2/3 of the
closed section as machine when there is no room
for personnel even to 1lay down in an attack boar?
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Bir hicumbotta personele yatacak yer dahi
bulamazken kapali bolimin gcte ikisinin
makina olarak kullanilmasinin sebebi nedir?

Bir yerden bir yere en kisa zamanda ve daha
fazla yuk tasimak var iken armatorler nicin Gaz
Tiirbinini tercih etmemektedirler?

SAYIN BASKAN
‘DEGERLI KONUKLAR,

Aramizda degerli bilim adamlari, firma
yetkilileri var iken onlardan &grendigimiz gemi
Gaz Turbini teknolojosini ve CODAG, COGAG
gibi kombinasyonlan burada anlatmamin uygun

olmayacagini degerlendiriyorum.

Bunun yerine burada islenmekte olan Ar-Ge

konusuna kullanicinin

uygun olarak, bir
sikintillarini ve isteklerini dile getirmek istiyorum.
Ancak sunu da soylemeden gecemeyecegim
gemi Gaz Tirbinlerinin, bu panelin bir
pagasinin yapisms tutunmaya ¢alisan yani
iivey konu oldugu kanisini tastyorum. Bu
diistinceye kapilmamin iki nedeni var.

e Birinci neden: Panele “Ucak Motorlari ve

= 29y

Gelecegi” derseniz panele katilan vyerli ve
yabanci konuklarin yalnizca ucak motorlar ile
ilgili hazirlik yapmis olarak gelecekleri asikardir.
yilki

genisletilmesi,

Gegen panelde “Kapsamin
tiim Gaz Tiirbinlerini
kapsayacak bir isin konulmasi1” teklifinde
bulunmustum. Bu teklifimin hareket noktass,
ucak motorlarinin  Gaz Tiirbinlerinin  bir
versiyonu olmasi ve gaz Tiirbinlerinin gemiler ile
sanayiide giderek yayginlasan bir uygulama alani
bulmasidir. Teklifimin dikkate alinmayarak

panelin isminin degismedigini goriiyoruz.

e lkinci neden: Firma temsilcileri, diinki
oturumda, askeri ihtiyaclart karsilamak tzere
hikiimetlerinden aldiklart mali desteklerden
faydalanarak trettikleri askeri ucak motorlarini,
sivil havacilik sektoriinde de kullandiklarini
belirttiler. Ucak motoru gelistirilmesinde
gosterilen cabayr en az ucaklar kadar
uygulama alani olan gemiler ile sanayiide
kullanilabilen Gaz
gelistirilmelerinde
intibaini1 vyarattilar zaten bizim de bu
konudaki diisiincelerimiz bu yonde idi.

Tarbinlerinin
gostermedikleri
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Why don’t the ship owners prefer Gas
Turbine when there is possibility to carry more
load in shortest time from one place to another?

Mr. Chairman
Dear Guests,

I estimate that it will not be appropriate to
explain the ship Gas Turbine Technology and
combinations like CODAG, COGAG that we
learned

from precious scientists, firm

representatives who are present here, among us.

Instead, I want to express the troubles and
requests of a user, in conformity with to R&D
issue dealt with here. But, I want to say that. 1
have the opinion that ship Gas Turbines is a
subject which holds an edge of this panel
and tries to escape from falling, I mean it’s
a step-subject. There are two reasons for my
opinion.

e First reason: If you call the panel as
“Aircraft Engines and their Future” it is clear
that domestic and foreign participants will come
only with preperations about aircraft engines. In

- the panel last year I submitted the proposal of

“extension of the scope, finding a name
which will cover all Gas Turbines” The action
point of my proposal is that the aircraft engines
become a version of Gas Turbines and Gas
Turbines find an application field which
becomes extensive every day together with the
ships in the industry. We set that my proposal
hasn’'t been taken into consideration and the
panel’s name didn’t change.

e Second reason: Company representatives
stated in the session yesterday, that they are
using the military aircraft engines which they
produced benefiting from financial support they
received from government to meet the military
need, in the civil aviation sector. They made us
to think that they don’t spend the effort
which they use on development of aircraft
engine, on the ships which are an
application field at least as much as
aircrafts and on the development of Gas
Turbines that can be used in industry, in



Gortyoruz ki ugak motorlarinin ana sorunlari
¢oziimlenmistir.  Su  andaki  calismalar,
motorlarda daha az yakit kullanimu ve bakim
maliyetinin diisiirtilmesi tizerine yapilmaktadir.

Gemi Gaz Turbinlerinde ise belirtecegim ana
sorunlar hala ¢dziimlenmemistir:

e Deniz suyunun korozif etkisinin yeterince
azaltulamamast.

e Gerek gemi bilinyesinden gerekse, Gaz
Turbinlerinden kaynaklanan titresim.

e Disiik ylklerde ylksek yakit tiiketimi.

e Buyuk digli gruplar kullanilmasi.

e Buylk boyuﬂu emme ve €gzost
devrelerine ihtiya¢ duyulmast.

e Kizil dtesi 151n yaymast

e Aksi haraket

olmamasi.

sistemlerinin  gtvenilir

Askeri gemilerde harekat ihtiyvacit olarak en
onemli isteklerden bir tanesi gli¢ sistemlerinin en
kisa stirede devreye alinmas: ve tam kapasite giic
tiretme  Ozelligidir. Stimli makinalar ve yiksek
giicli dizel makinalarn devreye almabilmesi icin
asgari 4 saat hazirlik yapmak gerekmektedir.
Biiytik tonajli askeri gemilerde Gaz Ttrbinleri icin
belirttigim ana sorunlara ragmen Gaz Tirbini
kullanilmasimin nedeni harekat ihtiyacindandir. Biz
denizcilerin en biiyiik korkusu firtinali denizlerde
makinalarin ariza yapmasicir. 15 Yil gemilerde
gbrev yapan ve koétii hava kosullarinda
gemiyi hareketten sakit birakacak makina
arizasi cikmamasi icin Tanriya yakaran birisi
olarak bilim adamlarina ve firma yetkililerine
seslenmek istiyorum:

Bu gline kadar arasturma ve gelistirme
faaliyetlerinizin biyiik bir bolimini ucak
motorlart icin yaptiniz. Pazar paymmn yuksek
olmast nedeni ile bu yaptiginiz faaliyetleri
vadsimak mUmkin degil. Bugiin  Stimli
makinalar devrini tamamiadilar. Dizel makinalar
crisebilecegi maksimum noktaya yaklastlar,
Yizyilimizin son on yilinda gemilerde yiksek
gli¢ ihtiyacina cevap veren Gaz Tirbinleri devri
basglamustir. Ancak daha once belirttigim ana
Gaz

Ttrbinlerinin ticari gemi Greticileri ile armat&rleri

sorunlara cevap verilmedigi siirece
cezbetmeyecegi asikardir. Kullanict olarak
-iretici firmalardan éyle bir makina istiyoruz ki;

biz dyle bir makina gelistirin ki;
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fact our opinions on this issue were in this
direction.

We see that the main problems of aircraft
engines are solved. The current studies are
conducted for the use of less fuel in engines and
reduction of maintenance cost.

However, on ship Gas Turbines, the main
problems which I will mention are not solved
yet:

e To reduce the corrosive effect of sea water.

e Vibration arising from both Ship structure
and Gas Turbines.

e High fuel consumption on low loads.

¢ Using of big gear groups

e Need for big-size suction and exhaust
cycles

e Infra-red ray extension

e Unreliability of reverse-action systems

On military ships, one of the most important
requests as an operational requirement, the
enabling of power systems within possible shortest
time and full capacity power production
characteristics. A preparatic;n of at least 4 hours is
necessary to operate machines with steam and
high-powered diesel machines The reason for the
use of Gas Turbines on high tonnage military ships
despite the main problems 1 stated, is the
operational requirement. The biggest fear of us the
breaking down of the machines in stormy oceans.
As being some one who has worked in ships
for 15 years and prays before the God for no
breakdown in machines which can make it
usable to operate in bad weather conditions;
I want to call out to scientists and firm
representatives: Up to now, you conducted a
your research and development activities for
aircraft engines. It's not possible to ignore your
activities because of their high market share.

Today, steamed machines finished their turn
over. Diesel machines caught the max point they
can reach Now, it's time for Gas Turbines which
can meet the need for high power in ships on the
last ten years of our century. However, it's quite
clear that Gas Turbines can not impress
commercial ship builders and shipowners as
long as the main problems I have mentioned
before are not solved. As user we want you to
manufacture such a machine that
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e Her sirat kademesinde maksimum verim
alinsin.

e Isil verimi en yiiksek olsun.

e Gemilerde kolaylikla onarilabilsin,

e Diisiik yiklerde minumum 6zgiil yakat
tiiketimi olsun )
Biytik disli gruplarina ihtivac duymasin.

Aksi haraket sistemleri gtivenilir olsun.

Kizil &tesi 1sin yaymasin.

Gemilerde 6yle bir yere monte edilsin ki
biytik boyutlu emme ve egzost sistemine ihtiyac
duyumasin.

e Omiir boyu maliyet diisiik olsun.

e Herhangi bir

kombinasyona ihtiyac

duyulmasin,

Belirttigim istekler yerine getirildiginde, emin
olunuz ki, daha evvel belirttigim nedenler ve
nicinler ortadan kalkacak, askeri ve sivil tiim
gemilerde Gaz
yvayginlasacaktir.

Turbini kullanim
Ucak motorlarindaki
dongii rekabetten kurtularak yeni pazarlara
yelken acacaksiniz ve biz denizcileri de firtinali
denizlerde Tanriya yakarmaktan kurtaracaksiniz.
Ancak sunu da belirtmeliyim, bu konudaki
calismalarinizda htktimetlerinizden mali destek
"'""z‘llamayabili:‘siniz Bugiin motorlarin - %97 sini
temsil eden sizler, altyapi, tecritbe ve bilgi
birikimine sahip olma gibi biiytik avantajlariniz
varken Uretimlerinizin bir boéliimiini bu yola
kanalize etmezseniz emin olunuz ki sizler ucak
motorlari ile ilgili rekabete devam ederken
cok daha biyiik kullanum alani bulunan bu
sahada faaliyet gosterecek yeni firmalar
olusacaktir.
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kasir .

e Provides max. productivity on each pace
cycle.

e thermal productivity is highest
e Can easily be repaired in ships.

e Minumum specific fuel consumption on
low loads.

¢ No need for big gear groups
e Reverse action systems are reliable
e Diffuses no infra-red ray

e Assemble it to such a place in ships that
there is no need for big-size sucking and exhaust
systems

e Life cycle cost is low
e No need for any combination.

When these requirements are met, be sure
that the questions (of why and what for?) will
disappear and the use of Gas Turbines an all
military and civil ships will be spread out. You
will be released [rom vicious cycle competition
in aircraft engines and set sail to new markets
and rescue us, the shipping from praying before
God on stormy oceans. However, 1 should
mention that, you may not be able to get
subvention from Government with your studies
on this issue. If you, who represent 97 % of
engines, can’t canalize a part of your production
to this direction while having great advantages
like infrastructure, experience and knowledge
accumulation, be sure that new companies will
exist on this field which has a bigger area of
operation; while you are continuously
competing on aircraft engines.
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1935°TE ERBAA’da dogdu. 1959'da,
I.T.U. Makina Fakiiltesinden mezun
oldu ve GATALAGZI santralinda
isletme mihendisi olarak galigti.

1962'de Fransa’da Alsthom, EDF ve
Stein Industrie’de elektrik
santrallarinin  design’i, igletmesi ve [
tesisi ile ilgili ihtisaslar yaptl. 1965'te g
Amerika’da Stearns Roger Co. da
cahsti. 1966-1971 arasinda
AMBARLI fuel oil santralinda bakim
ve test bagsmiihendisligi yapt.

1971 yilndan itibaren 6zel sektdrde sirasiyla,
Seydisehir Aliminyum Tesislerinin montajinda
ve Gemlik Glbre Tesisleri ingaatinda santiye
midiri, BAGFAS glibre fabrikalarinda montaj
mudurd,

Petkim Aliaga Tesisleri Aromatikler Fabrikas,
Irak-Tlrkiye Petrol Boru Hatti tevsii ingaatl ve
1200 MW Hamitabat Dogal Gaz Kombine
Cevrim Santrali ingaatinda proje mdirl olarak
calistl.

RUSYA’da gesitli KOJENERASYON projelerinin
koordinatérliginl yapti. Halen ENKA’da Enetji
Projelerinden sorumlu Genel Madir Yardimcisi
olarak calismaktadir. Enerji ve
KOJENERASYON konularinda cok sayida
bildiri, yazi, rapor ve incelemenin sahibidir.
ELSIAD ve  KOJENERASYON derneklerinin
kurucu GOyesidir.

Ozkan AGIS’In iki kizi vardir. Ingilizce ve
Fransizca bilmektedir.

He was born in 1935, Erbaa, He has
graduated from Istanbul Technical
University from the department of
Mechanical Engineering in 1959 and
worked in Catalagzi Power Station
as a Business Engineer.

In 1962 he studied in the electric
power design and installation phase
of EDF and Stein Industry in France
Alsthom to be a qualified specialist.
He worked in U.S.A. - Stearns Roger
Co. in 1965. During 1966-1971 he was chief
engineer of maintenance and test at Ambarli
Fuel Oil Power Station.

Since 1971 he has worked (in private sector); in
Seydisehir Aluminium Plant, Site Director at
Gemlik Fertilizer Facilities Constraction,
Assembly Director at BAGFAS Fertilizer
Facilities Constraction,

Project Director at: Petkim Aliaga Facilities
Aromatics Plant, Irag-Turkey Oil Pipeline
Construction and 1200 MW Hamitabat Natural
Gas Combine Cycle Powerhouse.

He coordinated some Cogeneration projects in
Russia. Now hi is still working as a Deputy
General Manager responsible for Power
Projects. He is the owner of many written text,
notices, reports and researches about Energy
and Co-generation. He is the charter member of
ELSIAD and Cogeneration Associations.

He is married, has two daughters.

Ozkan AGIS
Y.Miih. / Eng. M.Sc.
Kojenerasyon Dernegi Kurucu Bsk.

Charter Member of Cogeneration Assoc.
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Sayimn Baskan,
Degerli Konuklar

KOJENARASYON elektrik ve 1sinin birlikte
Uretim teknolojisidir. Baska bir ifadeyle, elektrik
amagh Gretimde atik 1sinin ¢ok biiyilk oranda
geri kazanmilmasidir. KOJENERASYON sistemleri,
30 yildan beri Diinya’da uygulanmaktaydi.
TURKIYE gerek KOJENARASYON gerekse
KOMBINE CEVRIM sistemleriyle 1980’li yillarda
tanisti, KOJENARASYON’'da yakit dogal gaz,
motorin, nafta, LPG, fuel oil veya bio gaz
olabiliyor. Bu yakitlar icinde bu yila kadar dogal
gaz en ckonomik yakit olarak KOJENERASYON
uygulamalarinda rakipsiz oldu. TURKIYE'de
cesitli devlet kuruluslar1 (kagit ve seker
fabrikalar, PETKIM, TUPRAS, demircelik tesisleri
basta olmak tizere) OTOPRODUKTOR olarak
yaklasik 25 yildan beri fabrikalarinin yan
triinleriyle elektrik tretimi yapmaktadir. Bu
suretle bugline kadar 1050 MW kapasitede
OTOPRODUKTOR '
kuruldugunu gériiyoruz. Bu tesislerin 6nemli bir

uretim tesislerinin

bolima fabrikanin yan iriinlerinin elektrik

enerjisine dintstigi KOJENERASYON
projeleridir. Bu uygulamalar
OTOPDORDUKTORLIUK yonetmeliginin

yayinlanmasindan 6nce yapilmistr. 04/09/1985
tarihinde vyayinlanan OTOPRODUKTORLUK
yonetmeligi, 6zel sektoriin KOJENERASYON
tesisleri kurmasini tesvik etmistir. Bu suretle
TURKIYE'de basta tekstil sektorii olmak tizere
cesitli sanayiciler elektrik ve 1s1 ihtiyaclarini
karsilayacak kendi KOJENERASYON tesislerini
kurmaya basladilar.

SU ANDA TURKIYE'DE
KOJENERASYON TESiSi BULUNUYOR?

KAC

Bugiine kadar, toplam kapasitesi 837 MW olan
24 KOJENERASYON tesisi. kurularak isletmeye
acimistir. Ayrica, toplam tiretim kapasitesi 878 MW
olan 31 KOJENERASYON tesisinin ETKB’dan
kurulus izinleri alinmis ve insaatlarma baslanmustir.
Bunlann disinda toplam kapasite 1066 MW olan 51
tesis icin  OTOPRODUKTORLER'in ETKB'na
yaptig: miiracaatlann inceleme ve degerlendirme
asamasinda  oludugu Ttm
KOJENERASYON tesislerinin hayata gecirilmesi ile
2780 MWlik ilave Uretim kapasitesi yaratilmig

anlasilmaktadir.

olacakur.
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Mr. President,
Precious Guests,

COGENERATION is
technology of electric and heat. In other words, it

the joint production

is the return of waste heat on big ratios on
electric-aimed production. COGENERATION
systems were in progress since 30 years in the
world. TURKEY introduced both
COGENARATION and COMBINED CYCLE
systems in 1980’s. In COGENERATION fuel may
be natural gas, motorine, naphtha, LPG, fuel oil
or biogas. Among these fuels, natural gas had
no rival in COGENERATION applications being
the most economic fuel until this year. In Turkey,
various Government institutions (led by paper
and sugar factories, PETKIM, TUPRAS, iron and
steel facilities) are products of their factories
since 25 years. Occasionally, we see that
AUTOPRODUCOR production pacilities at 1050
mw capacity have been established until today. A
considerable part of these facilities are the
COGENERATION projects in which the side-
products of the factory convert into electrical
energy. These applications have been carried out
before the publication of AUTOPRODUCERSHIP
regulation. AUTOPRODUCERSHIP regulation
which is published in 04.09.1995, encouraged
the private sector to set up COGENARATION
facilities. Following this, various industrialists,
led by textile sector in Turkey, started to set up
their own COGENERATION facilities which will
met their electric and heat requirements.

HOW MUCH COGENERATION FACILITY
IS THERE IN TURKEY AT THIS MOMENT?

Up to now, 24 COGENERATION facilities
with capacity of total 837 mw have been set up
and operated. Additionally: permission for
constructing of 31 COGENERATION facilities
with production capacity of total 878 mw has
been received from ETKB and their constructions
have been started. Besides them, the applications
of AUTOPRODUCERS to ETKP for 51 facilities
with capacity of total 1066 mw are still being
examined and evaluated. With the operation of
all COGENERATION facilities, an additional
production capacity of 2780 mw will be
produced.
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KOJENERASYON
BUYUKLUGU NEDIR?

PAZARININ

KOJENERASYON c¢ok cazip bir pazardir.
EKTBnin cikardigr tesviklerle sanayici, vergi
muafiyeti  ve  glimriik  indirimlerinden
yararlanarak ve cazip krediler kullanarak,
neredeyse cebinden para koymadan kendi
tesisini kurabilmektedir. KOJENERASYON'un
bu dayanilmaz cazibesine bir de
oniumiizdeki yillarda beklenen elektrik
sikintilarini eklersek, KOJENERASYON
yvatirimlarinin, KOJENERASYON'dan
daha yiiksek randimanli sistemler
gelistirilinceye kadar biiyiik bir hizla devam
edecegine inanryoruz. Her yil ETKB'na 20-30
kadar KOJENERASYON miiracaati yapildigini
gozonlinde tutarsak yilda yaklasik 400 milyon
dolarlik bir KOJENERASYON vyatirim pazari

oldugunu soyleyebiliriz.

KOJENERASYONUN AVANTAJLARI
NELERDIR?

KOJENERASYON teknolojisinde %30’lara

varan cevrim randimanina ulasiimaktadir.

Elektrik treten linyit santrallarinda  cevrim
randimani %36-38, dogal gazli kombine ¢evrim
santrallarinda ise bu rakam %50-55 arasindadir.
Yani KOJENERASYON'lu birlesik elektrik ve 1s1
tiretimi konvansivonel termik santralden iki misli
daha ytiksek randimanla tiretim yapabilmektedir.
Bu c¢ok gelismis miihendislik ve malzeme
teknolojileri sayesinde, OTOPRODUKTORLER
ucuz elektrik ve si enerjisi elde ederken ulusal
ekonomimize de, cok biiyiik enerji tasarrufu
kazandirmis olmaktadir. Su anda isletmede ve
yapilmakta olan KOJENERASYON tesislerinin
yiiksek 1s1 verimliligi sayesinde yilda 2 milyon
TEP enerji tasarrufu saglanmaktadir.

TURKIYE'NIN ENERJi SORUNUNUN
COZUMUNDE KOJENERASYON ROLU
NEDIR?

Yapilan, yapilmakta olan ve ETKB’'dan onay
bekleyen tiim KOJENERASYON tesislerinin
hayata gecirilmesi ile 2780 MW'lik ilave elektrik
Uretim kapasitesi yaratilmig olacagini belirtmistik.
Bu kapasitenin TURKIYE'de halen TEAS
tarafindan isletilen tim termik santrallarin kurulu
glictiniin (10.000 MW) %28'ini olusturduguna

234

WHAT IS THE SIZE OF
COGENARATION MARKET?

COGENERATION is a very attractive market.
An Industrialist may set up his own facility
with the stimulation of ETKB without
adding nearly no money from his pocket,

THE

only by benefiting tax exemption and custom
discounts and using at inactive credits. When we
add the electric troubles expected in following
years to this irresistible attraction of the
COGENERATION, we believe that
COGENARATION investment will go on very
fast until some systems are developed
which are more  efficient than
COGENERATION. When we take into
consideration that there are 20-30 applications
for COGENERATION every year, we can say
there exists a COGENERATION investment
market of nearly 400 million dollars. in a year.

WHAT ARE THE ADVANTAGES OF
COGENERATION?

In COGENERATION technology, a cycling
efficiency of 30% is reached. In lignite stations
producing electric, the cycling efficiency is 36-38
%, in natural gas combined cycling stations this
amount is between 50-55 %. That means joint
production of electric and heat with
COGENERATION is twice as much efficient than
conventional thermal station. Through these
well-developed  engineering and material
AUTOPRODUCERS,  while
obtaining cheap electrical and thermal energy,
they also provide a big energy saving to our
national economy. By means of the high thermal
efficiency of COGENERATION facilities that are
in operation and construction, 2 million TEP
energy saving is provided.

technologies,

WHAT IS THE ROLE OF COGENERATION
ON THE SOLUTION OF ENERGY PROBLEM
IN TURKEY?

We mentioned before that with the operation
of all COGENERATION facilities which have
been built, are still constructed and which are
waiting for the approval of ETKB an additional
electric production capacity of 2780 mw who will
be generated. I want to direct your attention that
this capacity constitutes 28 % of setup power of
all thermal stations (10.000 mw) operated by
TEAS in TURKEY. That means, by means of



dikkatinizi cekmek isterim. Yani

- OTOPRODUKTORLUK yonetmeligi sayesinde

hem TEAS'in yani DEVLETin sirundan 2800
MW’lik tesisin yatinm yiiki (yaklasik 2 milyar
dolar) ozel sektore kaydirilmis hem de, TEAS'm
mevcut lretim  kapasitelerinin = yetmemesi
nedeniyle 1996 ve 1997 yillarinda beklenen
elektrik kesintileri OTOPRODUKTOR yatirimlars
sayesinde, krize  donlsmeden  atlatilmis
olmaktadir. Ayrica, cok konusuldugu halde
yillardan beri gerceklestirilmeyen Enerji Uretim
Sektorlintin - ozellestirilmesinin — ilk  adimy,
KOJENERASYON  sistemlerinin  yaygmlastirlmasiyla
kendiliginden gerceklestirilmis olmaktadir.

TURKIYE'DE KOJENERASYON'UN NE
GiBi SORUNLARI VAR?

e Gerck KOMBINE CEVRIM, gerekse
KOJENERASYON tesisleri, 1987 yilinda Rus
dogal gazimin TURKIYE'ye gelmesinden sonra
uygulanmaya baslanmistir. Yani
KOJENERASYON  dogal  gaz
varolmustur. Ancak o yillarda meveut olan dogal

sayesinde

gaz bollugu, dogal gazin fiyat, pratiklik ve cevre
dostu 6zelliklerinin yaratug dayanilmaz cazibesi
ile stiratla yayginlasmis ve 1995 yilindan sonra
BOTAS yeni sanayi abonelerine 1999 yilindan
Once gaz veremeyecegini bildirmistir. Yani
Turkiye'de dogal gaz talebinin karsilanamamas:
KOJENERASYON sistemlerinin yayginlasmasina
karsi en biyik engeldir. BOTAS In dogal gaz
talebini karsilayamamasiin en énemli nedeni,
TURKIYE'de dogal gazin ithali, isletilmesi ve
ticaretini kendi tekelinde tutmasidir, BOTASa
dogal gazda’ tekelcilik yetkisi veren 397 sayih
kanun htikmiinde kararname degistirilerek dogal
gazin ithali, dogal gaz tesisleri kurulmas: ve
isletilmesinde 6zel sektore yetki verilmelidir.

* Dogal gazda karsilasilan bu sikintlar, LPG,
nafta, fuel oil ve biogaz gibi alternatif yakitlara
ilgiyi arttirmistir. Ancak bu yakitlar tizerindeki
fonlar ve vergiler yiliziinden heniiz dogal gazla
rekabet edebilecek fiyat seviyesinde degildir,
Basta KOJENERASYON tesisleri olmak tizere bu
alternatif yakitlarin  enerji lretim maksath

kullanimlarinda bazi vergi ve fonlardan istisna
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AUTOPRODUCERSHIP regulation, both, the
burden of investment for facilities of 2800 mw
(nearly 2 billion dollars) is moved from the back
of TEAS that means from GOVERNMENT to
private sector and the electric shortages expected
in 1996 and 1997 because of the insufficiency of
present production capacities of TEAS, are
AUTOPRODUCER
investments. In addition to this, first step is

avoided  through the
spontancously made for the privatization of
Energy Production Sector that can’t be realized
for years despite it has been talked too much
about, with the spreading of COGENERATION
systems.

WHAT KIND OF PROBLEMS
COGENERATION HAVE IN TURKEY?

. Both COMBINED CYCLE and
COGENERATION facilities started to be operated
following the arrival of Russian natural gas to
TURKEY in 1987. That is, COGENERATION
existed through natural gas. However, the plenty
of natural gas in that years extended very fast
through its resistible attraction arising from its
price, practicality and environmental concerns
and after 1995 BOTAS notified its new industrial
subscribers that it wasn't able to give gas before
1999. That means, the inability to meet te
demand for natural gas in Turkey is the biggest
barrier before the wide spreading of
COGENERATION systems. The most important
reason for BOTAS's inability to meet the demand
for natural gas is that it monopolizes the import,
operation and trade of natural gas in TURKEY.
The statutory decree No. 397 which gives the
authority to monopolize on natural gas to BOTAS
should be altered and should be given authority
to private sector on the import of natural gas,
construction of natural gas facilities and their
operation,.

* These trubles encountered on natural gas
increased the interest in alternative fuels like,
LPG, naphtha, fuel oil and biogas. However, they
can’t compete with natural gas with respect to
price because of funds and taxes on these types
of fuel. The exemption of these alternative fuels
from some taxes and funds on their use with
purpose of electric production and primarily on
COGENERATION facilities will provide a big



Converted into digital form in memory of Saban Erkilet

edilmeleri suretiyle, o¢zellikle dogal
KOJENERASYON

projelerinin gelistirilmesine destek saglayacakur.

gazin

ulasamadigr  bolgelerde

e Buyiik sehirlerin ¢copleri Beledivelerin en
btiytik sorunlart haline gelmistir. Copliiklerden
elde edilecek bio gazlarin veya ¢opleri yakan
INCINERATOR sistemlerinin  KOJENERASYON
gibi tesvik kapsamma alinmalart halinde, buytik
sehirlerde ¢oplerin felaket olmak yerine elektrik
+ 181 tretimine katk: saglayan enerji kaynag: gibi
degerlendirilecegine inaniyorum.

2. Uluslararast  KOJENERASYON
Konferansinda en cok tarusilan konulardan
birisi, OTOPRODUKTORLER’in iretim fazlasi
elektrigi, TEDASa veya gorevli sirkete, TEAS
pacal %707
zorlanmastydi.  Bu  haksizligin - ETKB'nin
yayinlachigt  02/08/1997 tarihli  yonetmelikle
ortadan kaldirilmis olmast OTOPRODUKTOR,

TEDAS veya gorevli sirket sattigi elektrigi,

fiyatinin lzerinden satmaya

aldigina miahsup  edecektir.  Fazlasinin
faturalanmasinda, OTOPDODUKTOR{in
TEDAS'la  yapnus  oldugu  enerji  satig

sozlesmesindeki tarife uygulanacakur. Yani
OTOPRODUKTOR elektrigi TEDAS'tan kaga
aliyorsa, Gretim fazlast elektrigini TEDAS’a aym

fiyatla satabilecektir,

02/08/1997
04/09/1985 tarihli ana yonetmeligin 4. Maddesi

tarihli  yonetmelikte,

(h) bendine asagidaki paragrat ellenmistir:
OTOPRODUKTOR
OTOPRODUKTOR grubu iiretim tesislerinin ¢ift
yakith olarak design edilmesi ve dogal gaz

“Ancalk, ve/veya

kullanimi olmadigr durumlarda ikinci yakat
kullanilmast halinde ihtiyacin Gizerinde satilacak

enerjinin satig fivati %75 olarak uygulanir.”

02/08/1997 bu

hikmtint kabul etmemiz mimkiin degildir. Zira,

tarihli  yonetmeligin
gaz tirbinlerinde ve gaz motorlarninda ikinci yani
alternatif yakit dogal gaz sikinularna karsi
alinmis bir 6nlemdir. Dogal gaz talebedilen
miktarda alinabilse ikinci yakit nicin kullanilsin?
Hem dogal gaz olmayacak hem de mecburen
yakitt  (LPG, vs.) kullanan
OTOPRODUKTORlin ihtiyag fazlast elektrigi
%100 yerine %75 tzerinden satin alacaksiniz.

ikinci nafta

Yakitlarin bugtinkt fiyatlarina gore akla ters

236

support for the of

COGENERATION projects especially on regions

development

to which natural gas can not reach.

e The garbage of big cities become the
biggest problem of municipalities. 1 believe that,
in case of the biogases obtained from dustbins or
the INCINERATOR systems burning the garbages
are included in the scope of stimulation like
COGENERATION, garbage will be evaluated as
energy sources which contribute to electric &
heat production instead of being a disaster in big
cities.

s One of the issues discussed very much in 2.
International COGENERATION Conference was
that the AUTOPRODUCERS were obliged to sell
the electricity that is excess of production to
TEDAS or charged firm over the 70 % of TEAS
partial price. The removal of this in justice with
the regulation dated 02.08.1997 published by
ETKBwill provide, that the electricity sold by
AUTOPRODUCER, TEDAS or changed firm
corresponds to what they received. While
invoicing the excess the tariff on the energy sale
contract of AUTOPRODUCER with TEDAS will
be applied. That means, AUTOPRODUCER will
be able to sale the electricity that is excess of
production to TEDAS on the same price with
purchase from TEDAS.

¢ On the regulation dated 02.08.1997, the
following pragraph has been added to the (h)
paragraph of 4. Article of principal regulation
dated 04.09.1995: “Only, in case of designing of
AUTOPRODUCER and/or AUTOPRODUCER
group production facilities as double fueled and
there is no use of natural gas, when a second fuel
is used the sale price of energy which will be
sold in excess of need will be 75 %,

e It's not possible for us to accept this
of 02.08.1997.
Because, second that is, alternative fuel in gas
turbines and gas engines is a measure against
natural gas deficiencies. Why using the second
fuel when it is able to take natural

provision regulation dated

gas on
demanded amount? Both, there will be no
natural gas and you will buy the electricity excess
of need of AUTOPRODUCER who uses the
second fuel (LPG, naphtha etc.) over 75 %
instead of 100 % compulsority. We are expecting
that this application will be corrected which
contradict with our minds according to current



gelen bu uygulamanin diizeltilmesini bekliyoruz.

OTOPRODUKTOR

tesislerini

e Sadece
KOJENERASYON
merkezleri, 5000 konuttan daha kiiciik toplu

degil,
kuran alisveris

konutlar, UGniversite kamptsleri, okullar ve
turistik tesisler de hem tesviklerden yararlanmali
hem de trettikleri elektrigin fazlasini, TEDAS
veya gorevli sirketle yaptiklart elektrik satis

anlagmalar fiyatlar izerinden satabilmelidir.

e Otoprodiiktor grubu sirketlerin trettikleri
enerjiyi ancak faaliyet gosterdikleri gorev belgesi
icindeki ortaklarina satabilmesi, buna karsilik bu
sirketlerin Holding biinyesinde olmalari halinde
bu sartin aranmayacag: hiikmiine katilmanuz da
mimkiin degildir. Kanaatimizce, Otoprodiktor,
kendi
neresinde olursa olsun, TEAS’a enerji nakil

grubu icindeki bir sirkete, yurdun
bedelini ddemek kaydiyla, tiretim fazlas: elektrigi

aktarabilmelidir.

 Tiirkiye've AMERIKA’dan CiN’e kadar
cesitli iilkelerde iiretilen gaz tirbinleri, gaz
motorlar: ve kazanlari girmektedir. Bu
kaynak ve teknoloji farklarinin uygulamada
getirecegi sorunlara ililkemiz ne standartlar
bakimindan ne de vyasal alt vyap1
bakimindan hazirlikls degildir. ETKB ve
Sanayi ve Ticaret Bakanliklarinin igbirligi ile ve
KOJENERASYON Dernegi'nin katkilari ile, farkli
kaynak ve teknoloji uygulamalarini disiplin altina
alacak, yani ancak ylksek teknoloji transferlerini
tesvik edecek yeni yonetmeliklerin ¢ikartilmasi
yoluna bir an énce gidilmelidir. Bu ¢alismalarin
paralelinde KOJENERASYON uygulamalarina
Tiirk Standartlarini hakim kilacak standart
hazirliklarina bir an énce gecilmesini
beklemekteyiz. Butiin bu hususlar bugin o
kadar kontrolden ¢ikmustir ki, uyank geginen
otoprodiiktorler, bilingsizce, Amerika’dan veya
Avrupa’dan eski kojenerasyon tesislerini sdzde
ucuz fiyata alarak Tirkive'de c¢alisurma yoluna
bile  gitmektedir. daha da
gecikmesiyle gilizel sanayi tesislerinin birer
kojenerasyon mezarhigina dénecegi tehlikesini
ufukta goériir gibi oluyoruz ve yetkililerin bu
carpik

Onlemlerin

uygulamalara  miidahale edecek
yonetmelik veya kararnameler cikartmalarini

bekliyoruz.
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prices of fuels.

e Not only the AUTOPRODUCER, but only
shopping centers which constructed
COGENERATION facilities, collective settlements
than 5000
campuses, schools and touristic facilities should
both benefit the stimulation and sell the

smaller settlements, university

electricity excess of production over the price of
electricity sale agreements they made with
TEDAS or charged firm.

e It's not possible to agree to the provision
that autoproducer group companies will only be
able to sell the energy they produced to their
partners within the business region they are
active in and contrary to this, if these partners are
within the structure of Holding this condition will
not be necessary. In our opinion, Auto producer
should be able to transfer the excess electricity to
a company in its group with the condition of
paying the energy transfer changes to TEAS, no
matter on which region of the country it is.

e Gas turbines, gas engines and boilers
are coming to Turkey that are produced in
various countries from USA to China. Our
country is not ready for problems in
application that will arise from difference
in source and technology with respect to
neither standards nor legal infrastructure.
New regulations should be enacted as soon
as possible which will take different source and
technology applications under discipline, that
means, stimulate high technology transfer by
means of the coordination of ETKB and Ministry
of Industry and Trade and the contributions of
COGENERATION Association. In line with
these studies, we expect to start the standard
preparations which will provide the dominance
of Turkish standards over COGENERATION
applications. All these issues are out of control in
such a way that autoproducers who pretend they
are intelligent, unconsciosly, try to operate the
old cogeneration facilities in Turkey which they
bought from USA or Europe at the so-called low
price. We are likely to see the danger in the
future that the beautiful industrial facilities will
become each a cogeneration graveyard with the
delay of measures and expect for the authorities
to enact regulations or decrees which will
interfere this distorted applications.
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Erkut YUCAOGLU
Ozkan Bey cok tesekkiir ediyoruz.

Ozkan Bey kurulu kojenerasyon santralleri 27
tane dediler. benim malumatima gore 40-45
firma izin almis durumda. Yani demek ki bir 20
Kendi verdigi

tamamlayict bilgi olarak sunmak istiyorum, bu

tanesi de yolda. rakamlara
tesislerin yillitk bakim ve yedek parca
ihtivacinun tesis basina senelik 1 Milyon
Dolar’dan asagi olmadigini bilmemiz lazim.
Sadece hizmet kismini, insan kafasinin yaratacag
hizmet kismi ise bunun asagi yukart yarist yani su
anda dahi senede 15-20 Milyon Dolarlik bir
hizmet Uretimine ihtiyact var Turkiye'nin. Bu
sadece ufak kojenerasyon santrallerinin bakim
ve idamesi icin. Simdi bu baglama ile Sn. Nazif
EFE'yi davet ediyorum. Ciinkii bu cagrimiza
belki de ilk cevap verecek kuruluslardan bir

tanesi TUSAS Motor Sanayii.
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Erkut YUCAOGLU :
Mr. Ozkan thank you very much.

Mr. Ozkan said that there are 27 set-up
cogeneration  stations, according to the
information 1 got, 40-45 companies received
permission. That means, 20 pieces are on the
way. | want to submit as complementary
information to the numbers he presented, we
have to know that the need of these
facilities for yearly maintenance and spare
part is not less than 1 million dollars per
facility. Only the service part, that is, the service
part that will be created by human mind is nearly
half of this, I mean Turkey needs to produce
service of 15-20 million dollars worth a year. This
is only for the maintenance and continuity of
small co-generation stations. Now, with this
connection, I am inviting Mr. Nazif EFE. Because
one of the institutions which may answer our call

first is TUSAS Engine Industry.
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1951 yilinda lzmit'te dogan Nazif
EFE, ilk ve orta tahsilini Izmit’te
tamamlayarak 1969 yilinda Istanbul
Yildiz Universitesine girdi.
Universiyeti 1976 yilinda Elektrik
Miihendisi olarak bitiren Nazif EFE,
calisma hayatina Turkiye Elektrik
Kurumu’nda (TEK) basladi.

TEK’deki gbérevi siresince Proje
Mihendisi ve Kontrol Mihendisi
olarak calstiktan sonra askerlik
hizmetini yapmak Uzere TEK’den ayridi ve
EIBM Ucak Elektrik Aksesuar Atdlyesinde
Elektrik Muhendisi olarak askerlik hizmetini
yapti. Askerlik gorevini takiben T.General
Electric sirketine giren Nazif EFE bu glnki ismi
Turk Elektrik Endistrisi TEE olan, buzdolabi
kompresorii ve Elektrik motoru treten firmada,
Bakim Mudirltiga, blinyesinde Elekirik Bakim
Planlama Muhendisligi ve Bakim Planlama
Sefligi gérevlerini yapti.

1985 yilinda TEl'ye gegen Nazif EFE Bakim
Miihendisi olarak ABD’lerinde 7.5 ay egitim
goérdl ve 1986-1994 vyillan arasinda Tesisler ve
Bakim Mudarligd gorevini  yapti. Gorev
sliresince meslegiyle ilgili degisik egitimler alan
Nazif EFE ABD’lerinde (EMC) Tecrubeli Mudur
kursuna katildi.

1994 yilindan, bugiine Insan Kaynaklar ve
Tesisler Mudurligu goérevini yuritmekte olan
Nazif EFE evli ve iki gocuk babasidir.

He was born in 1951, Izmit and he

has completed primary and
secondary school in Izmit. He
attended to Istanbul  Yildiz

University, graduated in 1976 as an
Electric Engineer. He first attended
to Turkish Electric Foundation (TEK).

During his duty in TEK he worked as
a Project Engineer and Control
Engineer, after that he joint the army.
He did military service as an Electric
Engineer in 1HIBM Aircraft Electric Accessory
Workshop. After the army he joined to Turkish
Electric Institute which produce refrigerator
compressor and electric engines, worked as an
Electric Maintenance Planning Engineer and
Maintenance Planning Chief in Maintenance
Management Department.

In 1985 he transferred to TEI and he got trainee
for 7.5 months as a Maintenance Engineer in
US. He worked as an Institution and
Maintenance Manager during 1986-1994.
During his duty period he got lots of trainings
related to his job including Experienced
Manager Course in US.

From 1994 up today he has been directing the
Human Resources and Institution Management.
He is married and have two children.

Nazif EFE
Y. Elek. Miih. / Eng. M.Sc.
TEI
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Sayin  Baskan, Degerli Misafirlerimiz,
Konugsmama baslamadan énce hepinizi saygiyla
selamliyorum.

Benim bildirim bu iki ginliik panelin son
konusmasi.

Konuyu ti¢ temel cercevede degerlendirmek
istiyorum.

Endustriyel Gaz Tirbinlerinin - kullanim
alanlari,

Tipleri ve Bakimlart.

¢ Endistriyel Gaz Tirbinleri teknolojik olarak

iki cercevede gelisimlerini sirdirmektedirler.
Birincisi Aeroderivative dedigimiz jet motoru
tirevi olan gaz tiirbinleri. Digeri de Heavy-
Duty, agiwr hizmet tiirbinleri.

Aeroderivative tirbinler, jet motoi
teknolojisi tirevleridir ileride bunu biraz daha
acacagiz. Bunlar; basit, c¢evirim verimleri
ylksek, boyutlart kicik, kuctk boyutlardan
biyiik glic elde edilebilme ve temiz gaz ve sivi
yakat kullanabilme ozellikleri vardir. Ayrica kolay
calistirihp durdurulabilme avantajma bakim ve

montaj kolaylhigina sahiptirler. Yani

14.3/19,200
3%
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Dear President, Precious Guests, [ am
greeting you with my respects before I start my
speech.

My presentation is the last speech of this two-
days panel. T want to deal with the issue in 3
basic titles.

The fields of use of Industrial Gas Turbines

Their types and maintenance.

e Technologically, Industrial Gas Turbines
develop within two frames. First one is the gas
turbines which are the derivations of Jet Engine
which we call Aeroderivative. The other one is
Heavy-Duty turbines.

Aeroderivative Turbines

4 Jet Engine Technology By-pass
 Simple Cycle, High Productivity

4 Small Dimension, High Power

% Clean Gas and Fluid Fuel Usage

¢ Simple to Operate / Stopping Function

4 Maintenance and Assembly Convenience

% Revision at Manufacturing Workshop

Aeroderivative turbines are derivations of

Jet Engine technology, we will elaborate on this

later. They are small in size, simple and very
effective, obtaining high power from small sizes
and ability to use clean gas an liquid fuel.
Additionally, they have the advantage to be
operated and stopped simply, their assembly and
That

maintenance are simple. means, an

Aeroderivative gas turbine may be disassembled
and sent to the manufacturing firm in case of a
breakdown and in the time a spire turbine could
be used to not to interrupt the system. The
processing of the system is provided by putting
an extra gas turbine. As an example to
aeroderivative turbines, we put the gas turbines
which are the derivations of aircraft engines
produced by GE. Since we are producing some
parts of both engines and gas turbines (1 will give
the numbers later on) in TEL

As you see LMO000 is a derivation of CF6
engine used in Boeing 747, and in A 300. 1 want

to focus on something here. The productivity of
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Aeroderivative bir gaz tiirbini, bir problemi
oldugunda yerinden sokiip imalatgr firmaya

gonderilebiliyor ve bu esnada da yedek bir gaz

gas turbines reduces as long as their powers
increase. The thermal productivity of LM6000
diminishes to 42,7 % and of LM500 diminishes to

tlirbini  baglanarak  sistemin  durmamasi 32%.

saglanabiliyor.

Heavy-Duty Turbines

Aeroderivative tirbinlere dérnek olarak GE'nin

Grettigi ucak motorlarinin tirevi olan gaz

4 Can work with various fuels

tlirbinlerini koyduk. Ciinki biz hem motorlarin

hem de gaz turbinlerinin (ileride rakamlarmi

4 Lower Simple Cycle
Productivity, High Steam
Productivity than
Aeroderivative Turbines

verecegim) bazi parcalarint TEI'de tiretmekteyiz.

Gordligintz gibi CF6 motorunun Boeing
747'lerde, A300'lerde kullamlan tirevi LMG0O0O

dir. Burada birseyin tizerinde durmak istiyorum:

Gaz Turbinlerinin giicleri biiylidiikce verimi
diiser: LM6000’in termal verimi %42.7, LM500'(in
termal verimi %32 mertebelerine diismektedir.

Heavy-duty turbines have the capability to
operate with various fuels. However, their simple

Agir hizmet tiirbinleri muhtelif yakitlarla cycling efficiency is lower when to compared

calisabilme  6zelligine  sahiptir.  Ancak Aeroderivative gas turbines, the only advantage
Aeroderivative gaz tiirbinlerine gore basit 18 high steam efficiency. -

cevirim verimleri distiktir, tek avantaji ylksek e [ want to present the fields of use of

buhar verimidir.

Industrial Gas Turbines under three main titles

Marine vehicies

Natural gas and oil pipe lines (with the
purpose of pumping)

Electrical energy production. I have extended
the scope of gas turbines use on electrical energy
production, since it is very popular today and it
is the area on which gas turbines are used most
in our country. The period to finish investments
for energy stations (thermal, hydroeletrical,
nuclear) is quite long. However, it is well known
that technology is developing in Turkey, when
people makes new investments for factories and

brings new machines, their operation is quite
¢ Endiistriyel Gaz Tiirbinlerinin kullanim

alanlarmni sizlere ti¢c ana bashk altnda sunmak

Gas Turbines in Electric
Energy Production

4 Power Station’s (Thermic, Hydroelectric, Nuclear)
investment finishing time ise long.

istiyorum:

Deniz tasitlar,

Dogal gaz ve petrol boru hatlari (pompalama
amacilya kullaniliyor) ve

4 Quality of the available electric energy is a barrier to
use the looms that are designed electronically.

Elektrik enerjisi tretimi.

Buglin c¢ok gitincel olmast nedeniyle ve
tilkemizde gaz tiirbinlerinin en fazla kullanildigi ¢ It is impossible to keep away from Qualified, cost
effective and timely production in the field of
competition for a private sector.

alan olmasi nedeniyle elektrik enerjisi tiretiminde

gaz turbinlerinin kullanimim biraz daha genis

kapsamda tuttum. Enerji santralleri (termik, The Amount of Electric Energy Gap s getting Higher in our Country...

hidroelektrik, ntikleer) yatirtmlarinin bitirilme
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stireleri oldukca uzundur, Ancak Tiirkiye'de
teknolojinin gelistigi malim, herkes fabrikalarina
yeni yatirimlar yapip yeni makinalari getirdiginde
bunlarin  buglinkii ortamda  calistirilmalari
olduk¢a zordur. Nedeni elektrik enerjisinin
kalitesi. Elektrik enerjisinin kalitesi en
azindan enerji kadar onemlidir. Buglin
bilgisayar kontrollii makinalarin ¢alismalart voltaj
degisikligi, frekans diismelerinden dolay
aksayabilmekte ve bunlar dizeltmek icin ¢zel
sektor hep coziimler aramaktadir. Ben calistigim
kurulustan biliyorum, meveut makinalarmiz en
son teknolojinin Grtind makinalardir. Biz sadece
elektrik enerjisinin kalitesini diizeltme amact ile
2.5 milyon dolara yakin bir vaurim yapuk. 1985

Gas Turbines in Electric
Energy Production

¢ Private sector encouraged to produce its
own electric energy by 4-9-1985 dated with
the law code 3096. In 1990 the Congeneration
investments increased rapidly.

Private Company Energy Investments Increase Rapidly...

tarihinde 3096 sayili  yasa cercevesinde,
otopodiiktorlik yonetmeligi 6zel tesebbiisiin
elektrik enerjisi Uretimini tesvik etmek amaciyla
cikanlmistr. 1985 yilindan 1990 yilina kadar
yonetmeliklerde ve yasalarda bazi zorluklar
gozlenmistir. Giiniimiizde cok acik bir elektrik
enerjisi problemi vardir. Sanayii kendi elektrigini
kendisi tretmek zorundadir. Bugiin itibariyle
Tirkiye’de sorunu ¢ozebilmek icin en azindan
1.5 milyar dolarlik bir yatinm yapmak gerekiyor.

Bir termik, hidroelektrik veya niikleer
santralin bitirilme stiresi 7-8 yildir. Ay basinda
Tiirkiye'de elektrik kesintileri baslayacaktr. 1990
yili itibariyle kojenerasyon yatirimlari hizla
artmigtir. Buglin 24 kojenerasyon tesisi mevcut,
bu rakamlar degisik kaynaklardan alindi, Enerj
ve Tabii Kaynaklar Bakanligindan izinleri alinmis
31 kojenerasyon tesisi mevcut. 10660MW giiciinde
51 kojenerasyon tesisinin basvurularimin ilgili
Bakanlk tarafindan incelenmekte oldugunu
biliyoruz.

243

difficult in this environment. The reason is the
quality of electrical energy. The quality of
electrical energy is at least as much
important as the energy itself.

Today, the operation of computer controlled
machines may fail because of voltage variance,
frequency depression and private sector is
always looking for solutions to improve this. I
have experienced in the institution T am working,
our present machines are the products of the last
technology. We have invested close to 2.5
million dollars only to improve the quality of
electrical ~ energy. The autoproducership
regulation has been enacted on 1985 within the
frame work of law no. 3096 to stimulate the
electrical energy production of private sector,
Some difficulties have been observed on
regulations and laws from 1985 to 1990.

It is very clear that there is an electrical energy
problem today. Industry has to produce its own
energy by itself. With respect to current
situations, an investment of at least 1.5 billion
dollars is necessary to solve the problem in
Turkey.

Gas Turbines in Electric
Energy Production

B e e )
¢ Today at 24 Co-generation foundation totally 837
MW Board start operation of power

¢ The permission has taken from the Energy and
Natural Resources Ministry and 878 MW’31
Cogeneration foundation start to built up.

¢ 1066 MW powered 51 Cogeneration foundation
requirement have been investigating by related Ministry.

Turkey’s energy need increases 8.5% every year this means investments
should go on...

The finishing period of a thermal,
hydroelectrical or nuclear station is 7 or 8 years.
At the beginning of the month, electric shortages
will start in Turkey. Co-generation investments
increased rapidly since 1990. Today, there are 24
co-generation facilities, numbers have been
taken from various sources. Co-generation
facilities for 31 has been received from ministry
of Energy and Natural Resources. We know that
applications of 51 co-generation facilities with a
power of 1066 mw are still being examined by
the related ministry.
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Natural Gas

Fuel - Oil

Naphtha

e Konuyu biraz degistirmek istiyorum.
Endiistriyel Gaz Tiirbinlerinde kullanilan
yakat tiirleri: Dogal gaz, LPG, propan, fuel oil
ve nafta. Kojenerasyon yatirim santrallerinin,
ozellikle basit ¢evrimlerde santral malivetinin
%50sine yakin kismi gaz ttrbinidir. Ancak bu
kojenerasyon ve d&zellikle “combine cycle”
oldugunda gaz tiirbininin tesis i¢erisindeki
maaliyeti dismektedir. Gaz tirbini ile elektrik
tretimi yapilan santraller uzun siireli calisabilme
ozelliklerine sahiptir. $oyle bir bakacak olursak
bir santral hi¢ durmadan 1 yil caligsa; 8000-8400
saat civarinda calismus olur. Ve ozellikle dogal
gazla calisan santrallerde 1 vil icerisinde sadece
bir goz kontroli ve kiicik capta bakimlar
yapiliyor.

Gas Turbines in Electric
Energy Production

¢ Producing electric by natural gas is cheap and there
is no need to store. This extends the Gas Turbines
maintenance period.

4 In 1997 natural gas consumption will be nearly 8,0
Billion square meter. But if natural gas assurance gets
harder for electric production in continuos years,
alternative fuels can be used for Gas Turbines

Ancak kojenerasyon santrallerinin tilkemizde
artmasina paralel olarak dogal gaz ihtiyact da
artiyor. Dogal gaz ile elektrik tretiminin ucuz,
depolama zorunlulugunun olmamas: tercih
nedenidir. Ancak bir gercek var 1997 yili
itibariyle tlkemizde dogal gaz tiketimi 8 milyar
metreklip olacak. lleriki yillarda dogal gazin
kesilme olasiligina karsi, alternatif yakitlara
gecilmesi zorunlu gibi goziikiiyor.
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I want to change the subject a little. The fuel
types used in Industrial Gas Turbines:
Natural gas, LPG, propane, fuel oil and naphtha.
Approximately 50% of co-generation investment
stations, is the gas turbine. Especially of station
expenses on simple cycle. However, if this a co-
generation and especially “combine cycle”.
However, if this a co-generation and especially
“combine cycle” the cost of gas turbine in the
facility drops. Stations in which electricity is
generated by gas turbine may operate for long
periods of time. If a station operates 1 vear
continuouously, it operates 8000-8400 hours and
especiallyi in stations operating with natural gas,
within a year, only a visual control and small
maintenance are conducted.

Gas Turbines in Electric
Energy Production

4 Gas Turbines are taking nearly %50 of the
Cogeneration Powerhouse Investment costs.

4 Powerhouses that are producing electric energy with
gas turbines can work a long time. Gas turbines that are
working 8,000 hour a year can be productive by 8,000-
16,000 periodic control and seldom maintenance.

¢ Parallel to increase of Cogeneration Powerhouses
and investment, Natural Gas need will increase too.

However, parallel to the in crease of number
of co-generation stations in our country the need
for natural gas also increases. The reason for the
preference of natual gas in electricity generation
is because it is more economical and does not
require storage. However, the truth is, the natural
gas consumption in our country will be 8 billion
m? in 1997. It seems compulsory to pass to
alternate fuels against the possibility of natural
gas shortages in coming vears.

Gas Turbines in Electric
Energy Production

¢ Gas Turbines (working with Natural gas) Depot Level
Maintenance can be 50,000 hour. But if you use the
other fuel type, maintenance time can decrease nearly
25,000 hour.

¢ 30-40 MW strengthen Gas Turbine’s Overhaul cost is
approximately 1,500,000 USD.




Bunu neden soyledim, dogal gaz ile calisan
gaz tlrbinlerinin depo seviyesi bakimlart 50.000
saate varabilmektedir. Kisaca bir hesap yaparsak
yilda 8000 saat calistigini varsayarsak, 6 yilda bir
gaz tirbininin sokiilip over haul diizeyinde
bakim yapilmas: lazim. Ancak diger alternatif
yakitlara gecildiginde bu bakim stiresi 25.000
saatin aluna disebiliyor. Buda demek ki her yil
veya 3 yilda bir gaz tirbininin over haul'u
gerekiyor. Yine kabaca bir drnek verirsek 30-40
MW giiciindeki bir gaz tiirbininin over haul
maaliyeti takriben 1.5 milyon dolar. Bunun
%90n1n1  gaz  tirbininde kullanilan
degismesi gereken parcalar olusturuyor.

Gas Turbine Part Production as 73 Different
Configuration

» Basta bahsetmistim, TEI'de tiretimi yapilan
bazi gaz tirbini parcalarini sizlere arz etmek
istedim. Ozellikle LM serisi; LM 2500, LM 2500+,
LM 5000 ve LM 6000 tirbinlerinin 73 adet degisik
parcasinin Uretimi sirketimizde yapilmaktadir.

e Gaz turbinlerinin  ucak  motoru
teknolojisinden ¢cok farkli olmadigs, hatta ucak
motoru tlrevi oldugunu altini cizerek tekrar
belirtmek istiyorum. Yiiksek 1siya dayanikls,
Stper alasimlardan olusan malzemelerin
kullanildig: tiirbin parcalarinin yenilerinin imalat
ve tamiri  6zel proses ve teknolojiler
gerekmektedir.

e Bugiin ylksek teknoloji ugak motor ve
endustriyel gaz tiirbin parcalari tireticisi olan TEI
gerek Uretim, gerekse yedek parca temini icin
sanayiinin = gerektirdigi  bilgi, teknoloji ve

altyapiya sahiptir,

Tesekktir ederim.
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Why did I say this, the depot level
maintenance requirement of gas turbines
operating with natural gas may reach to 50.000
hours. When we make a simple computation;
when we assume that it operates 8000 hours in a
year, it should be removed once in every 6 years
and a maintenance on overhaul level should be
carried out. But, on the other alternative fuels,
thus maintenance period may fall under 25.000
hours. That means, every year or once in every 3
years, a gas turbine should be overhauled. Again
wit a rough example, the ovarhaul cost of a
gas turbine on 30-40 mw is nearly 1.5
million dollars, 90% of this is constituted by
parts which are used in gas turbines and
should be changed.

e [ have talked about in the beginning, 1
wanted to present some gas turbine parts which
are produced in TEL The production of 73
various parts of LM series, LM2500, LM2500+,
LM3000 and LM6000 turbines are manufactured
in our company.

Gas Turbines in Electric
Energy Production

4 Turbine parts that formed by materials enduring to
high temperature with super alloys; needs special
process and technology for new production and repair

¢ Today High Technology Aircraft Engine and Industrial
Gas Turbines parts manufacturer TEl, has the
academical and technological background for either
manufacturing, or spare part assurance that industry
needs.

e [ want to state again underlining that gas
turbines are not much different from aircraft
engine technology, additionally, they are
derivations of aircraft engine.

e Special processes and technologies are
necessary for the manufacturing and repair of
turbine parts are made up of high temperature
resistant super alloys.

e Today, TEl which is the manufacturer of
high technology aircraft engine and industrial
gas turbine parts, has the knowledge, technology
and infrastructure required by the industry for
both production and spare part supply.

Thank you.
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Fazil AYDINMAKINA
Ozkan Bey’e bir arzim olacak.

Biraz 6nce kaygi duymus olduklart bilgi
birikimi ile ilgili. ENKA'nin kurmus oldugu,
Trakya'da bulunan tesiste HIBM'den emekli
olmus mihendislerimiz ve teknisyenlerimizin
liderliginde, BOTAS ile koordine ederek ve
teknik data paketleri arkadaglar tarafindan bizzat
dizayn edilip, kullanilabilir hale getirilerek,
sertifiye  edilmis dokiimanlar olusturularak
uygulanmaya baslanmistir. Bakimlar, burada
takdirle anmus oldugunuz muiessesenin kurulma
asamasinda gorev yapmis arkadaslar tarafindan
bilfiil yuratilmektedir. Bu arkadaslar belirli bir
sirket ismi altinda toplanmuglardir ve o konuda ki

calismalart destek gdérmektedir. Arz ederim.
Biilent ESINOGLU
Ozkan Bey’e bir sorum olacak.

Kojeneratorlerin verimi %90 dediniz. Fakat
bizim bildigimiz kadariyla gaz tiirbinlerinin kendi
verimi %42 olmakta ¢linkii, %37’ye yakin enerjiyi
kompresoriin kendisi harcamakta, dolayisiyla bir
kojeneratdrin toplam olarak %690 verimliligi nasil
oluyor?

Ozkan AGIS

Iki konuyu biraz daha acacagim, bunlardan
bir tanesi kombine cevrim santrali. Kombine
cevrim santralinde biliyorsunuz ulasilabilen
toplam verim bugin icin %60 randimanin
tzerine cikmak miimkiin degil.

I[saret buyurdugunuz nokta kojenerasyon
sistemleridir. Kojenerasyon sistemlerinde olay
soyle gelismekte; kendi verimleri yaklasik %30 -
%40 arasindadir. Yani “simple cycle” dedigimiz,
egzost 15151 hig degerlendirilmenﬁg bir simple
cycle, sadece bir gaz tiirbini, eger sadece elektrik
tiretimi amaciyla kullanilirsa %35 maksimum %42
olmaktadir. Ancak egzostuna yerlestirilen atik 1s1
kazani sonucu bu rakam %90°dir: Ben size tesis
ismi de verebilirim. Az 6nce isaretlediginiz 27
tane kojenerasyon tesisinin 12 tanesinde %90
randimana

ulasilmistir. sorunuz

cevaplandirildi.

Saniyorum

Gokgen CAPKINCI

Ben bir elektrik miihendisi, bir uzman olarak
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Fazil AYDINMAKINA :
I have a submission to Mr. Ozkan,

About the knowledge accumulation they

have worried. In the facility in Thrace,
established by ENKA, led by the engineers and
technicians retired from 1.HIBM, coordinating
with BOTAS, certified documents have been
constituted and started to be applied, designing
the technical data packages and making them
ready to use. Maintenance are being conducted
by colleagues indeed who worked on the
establishment of the institution which vou
reminded with appreciation. These colleagues
came together under a certain company name
and their studies on this issue are being

supported. I kindly submit to your information.
Biilent ESINOGLU :
I have a question to Mr. Ozkan,

You stated the efficiency of cogenerators as
90 %. However, as for as we know, the efficiency
of gas turbines is 42 % since compressor spends
an energy of close to 37 % by itself, therefore,
how can the efficiency of a cogenerator be 90 %
in sum?

Ozkan AGIS :

I will make two subjects more clear, one of
them is combine cycle station. On the combine
cycle station, you know it's not possible de
exceed 60 % efficiency for today.

The point you market cogeneration systems.
In cogeneration systems, things happen like this,
their own productivity are between 30-40 %. That
means if a simple cycle whose exhaust
temperature has never been evaluated, only a
gas turbine, is used only with the purpose of
electricity production, it becomes 35 % and max.
42 %.

However, as a result of the waste heat boiler
which is placed in its exhaust, this number is 90
%. I can give you some facility names: On the 12
of 27 cogeneration facilities you marked. an
efficiency of 90 % has been reached. I think, your
question has been answered.

Gokgcen CAPKINCI :

I know, as an electrical engineer, a specialist,



bu enerji aciginin, 6 Milyar KW/saatlik bir acik
var oldugunu biliyorum. $u anda ¢ok karanlik
bir tablo ciziliyor. Ne kadarlik bir yaturimla bu
agik giderilebilir, en kisa stirede?

Bir ikinci sorum da Yarbayima “Allah’a dua

3

etmekten baska caremiz kalmiyor.” dediler, bu

konuda Kojenerasyon Dernegi'nin bir ¢alismast

oldu mu?
Fikret DENKTAS
Denizde, firtnali havalarda en buytlk

korkumuz motorun stop etmesi, stop ettigi anda
gemi dalgalart bordodan alir. Bu dalga en
tehlikeli dalgadir. Batma tehlikesi yaraur. Su
anda Diinya’da zaten gaz tiirbini uygulamasi var.
Bizde de var. Dz. K.leri 1970’lerin basindan
beri gaz tiirbini kullaniyor. Ama bugiin hali
bu gaz tiirbinlerinden tam bir verim almak
miimkiin degil, bir cok sikint1 var. Bu
sikintilar giderilmedikce de daha fazla
cezbetmiyor. Mechur kaldigimiz icin gaz tiirbini
kullaniyoruz.

Erkut YOCAOGLU
Efendim birinci  sorunuza sodyle cevap
vereyim.

Dogrudur bu sene dahil 6-7 Milyar KW/saat
acigimz var. Gelecek sene bunun biraz daha
artmast 10 Milyar KW/saate ¢ikmasi miimkiin,

Bu ne kadarlik bir yatirnmdu?, sorunuza soyle
cevap vereyim, santralin ttriine bagl, eger gaz
tirbinli bir ¢oztimden bahsediyorsaniz santralin
calisma saatleri 8600 saatlik. Yil icerisinde
oldukca yiiksek olacagindan asagi vukari 8000
dusinirseniz  800-1000 MW’dan
bahsediyorsunuz.Demek ki boyle bir proje

saat gibi

karsiigidir. Bunun yaturimi da eger gaz tirbinli
kombine ¢cevrim olacaksa bunun da biliyorsunuz
KW basina yatirim maaliyeti 500-600 Dolardur.

Demek ki 600 Milvon dolarlik bir yatinm
gerekmektedir.

Ama  bu aci@in  kapatilmasini  kémiir
santralleri, linyit santralleri veya hidroelektrik
santrallerle yapmaya kalkugimizda KW basina
kurulu giic maliyetleri 1000 dolara, hidro

elektrikte de su rezervinin durumuna gore 1500-
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this energy gap is 6 billion kw/h. A very dark
image appears at this moment. How much
investment is necessary to eliminate this gap, in
the possible shortest time?

My second question is to Lt. Colonel. They
said “we have nothing to do rather than praying
before God” Did the cogeneration Association
have a study on this issue?

Fikret DENKTAS :

In the sea, our biggest fear is the failure of the
engine in stormy weather, at the moment it
failed, the ship gets wawes in it from the board.
This wave is the most dangerous wave. It
generates danger of sinking. In fact, there is gas
turbine application in the world. We do have as
well. Naval Forces Command has been using
gas turbine since the beginning of 1970’s.
However, it’s not possible to obtain
complete productivity from gas turbines,
there are many troubles. It does not attract
much unless these troubles are eliminated.
We are using gas turbine because we have to.

Erkut YUCAOGLU :

Let me answer your first question this
way,

That’s right, we have a gap of 6-7 Billion
kw/h including this year as well. Next year
this may. increase a little more and become 10
Billion kw/h.

Let me answer your question “what is the
amount of this investment?”, it depends on the
type of the station; if you are talking about a
solution with gas turbine; the gas turbines
operation hours is 8600 h. Since, it will be quite
high during the year, if you assume nearly 8000
hours; you are talking about 800-1000 mw. That
means it's the equivalent of such a project If it
will be gas turbine combine cycle, you know the
investment cost per kw is 500-600 Dollars.

That is, an investment of 600 Million Dollars is
necessary.

However when we try to close this gap by
coal stations, lignite stations or hydro-electrical
stations, the set-up power costs per kw may
increase to 1000 dollars, and in hydroelectricity it
may rise to 1500-2000 dollars depending on the
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2000 dolara cikabilmektedir. Ve yapim stireleri
itibariyle de cok uzundur. Baz c¢ok kritik ve
strath ¢coziim imkanlari vardir. 600-1000MW’'in
O

ihtiyaclarin tespitine baghidir. Yani Turkiye'nin

karsilanmasi icin. da birtakim  bolgesel
sanayii bolgeleri, devletin bazi bolgelerdeki cok
ciddi ihtiyaglart bugiin incelenirse Ttrkiye nin 4-
5 noktasinda cok stiratle ayaga

kaldirlabilecektir.

Tabii gaz veya sivi yakatla devreye girehilecek
birtakim ¢oziimler vardir, ama bunlarin dahi
devreye girmesi 1-1.5 seneden énce olamaz. Ve
maliyeti de tek projeyle degilde, dnemli olan 3-4

Fakat
enerji

mimkindr.
bugiinkii
politikalarimiz icerisinde goziitken tablo

projeye bolerek

zannediyorum,

sudur ki, devletin enerji yatirmmlarini
karsilayacak imkani yoktur. Biraz evvel size
sundugum ve Ozkan Bey'in bahsettigi rakamlari
biraz daha aciklarsam Tiirkiye'de elektrik enerjisi
kapasitesi olusturulmas: i¢in bu elektrigin
dagimmi icin gerekli tesislerin kurulmast ve
iyilestirmesi icin harcanacak paralar senede en
asagl 4 Milyar$ yaurnimdan bahsettigimizi ima
etmek istiverum. Bunu icerisine her tiirliisii dahil
hakiki manada yurt sathinda elektrik {iretiminin
istenilen randimanli

hedeflere  gelmesi ve

kayipsiz sekilde dagiulabilmesi icin éniimtizde

50-60 Milyar dolarlik bir yatiim ihtiyact var.
Simdi bu nedenle biliyorsunuz  senelerdir
konustugumuz, vyavas vyavasta tatbikatina

girdigimiz “yap-islet”, “yap-islet-devret” veya

elektrik

reel

“Ozel sektorin tretimine girmesi”

sekilde
durmaktadir. Bugiin problemsiz olarak yiirtiyen

konusu ¢ok bir ontumiizde
kismi kojenerasyondur. Yani bir veya birkac
fabrikanin tesisini kendi ihtiyaclar icin tirettikleri
elektrik konusunda izinler siiratle verilmektedir.
Hukuksal alt yapi ile ilgili bir problem yoktur,
Sanayii kuruluslarimizin ihtiyaclar
dogrultusunda bu is yiirimektedir. Bugtin kimi
tekstil kuruluglarimiz var SMW kuruyor, kimisi
2MW  kuruyor, kimisi 10MW kuruyor, daha
biiytik sanayilere gectiginiz zaman onlarda 40-
S0MW, bilemediniz 120MW'a kadar kuruyorlar.
Bunlar kendi ihtiyaclarini bu ¢ercevede tuttuklan
icin, bunlar damlaya damlaya gol olur misali
toplamak itibariyle

gerekiyor. Bugtin
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water-reserve. And construction periods are very
long. Some critical and fast solutions are
meet  600-1000
depending on the fixation of some regional

available. To mw. That is
requirements. If the serious needs of some
regions of the state are examined today, the
industrial regions of Turkey may stand up very
fast on 4-5 points of Turkey.

Of course, there are some solutions which
may be enabled with gas or liquid fuel, but they
can not start to run before 1-5,5 years. And its
cost may be met not only with one single project
but by dividing it in to 3-4 important projects.
However, | guess, the image within in our
energy policies is that our state does not have
resources to meet the energy investments. If
make clear the numbers 1 presented to you and
Mr. Ozkan talked about, T mean an investment of
4 Billion to establish and improve required
facilities for the distribution of electricity in order
to create electrical energy capacity in Turkey. We
need an investment of 50-60 billion dollars to
bring the electricity generation to requested
targets and distribute it efficiently and without
any loss in the whole country. Because of this,
you know, the issues of “build-operate” built-
operate-transfer” or “the entrance of private
sector in to electricity production” which we
have talked about for years and started to apply,
are standing before us very clearly. Only the co-
generation part is running without any problem.
That means, permissions are given very fast for
the electricity generation facilities that are built
by one or a few factories for their own
requirements. There isn’t anv problem about
legal infrastructure. This work is going on in line
with the needs of our industrial establishments,
Today, we have some textile institutions, they
build 5 mw are up to 120 mw. Since they hold
their needs in this frame, it is necessary to collect
them like “many a mickle makes a muckle”. You
saw the numbers of today in Co-generation,

nearly 800-900 mw has been established. 1000



kojenerasyonda rakamlart gordiiniiz, asagi
yukart 800-900 MW kurulmustur. Izin bekleyen
bir 1000MW wvardir. Fakat bunlar biraz cvvel
Tuarkiye'nin genel tablosundaki ihtiyaclarini
karsilayacak seviyeden ¢ok uzakur. Bu nedenle
elektrik tretimi icin ozel sektdr yaurimlarinm
daha biytik ¢capta kendi fabrikalart icin degil de,
bitin Tirkiye distnilerek kurulmasina ihtiyac
vardir. Umit ediyoruz yap-islet modeli, gecen
giin ilan edilen projeler bunun ilk adimi
olacaktir. Ama sistemimiz bunu cakilli bir
yola sokmayacaktir. Cinkii bu boyle oldugu

takdirde Tiirkiye icinden c¢ikilmaz bir

noktaya gidecektir. O zamanda belki
bugiinkii siyasi partilerimizin,
parlemantonun konuyu biraz daha

anlayarak bu hukuki yapinin geregi olan,
anayasamizdaki bir maddenin
degistirilmesine kadar calismamiz lazimdaur.
Ciinkii burada bir takum gri alanlar wvar.
Anayasamizda

hizmeti bir

bir madde wvar; “kamu

imtiyazdir.” diyor. Simdi
Tirkiye'de ylizlerce hizmet kamu hizmeti olarak
alinabilir ama senelerdir 6zel sektoriin yapar hale
problem
Kullandiginiz “cep
telefonlari” 4 senedir Tiirk Telekom’la bir

gelir paylasmasi

gelmesinden  dolayr  kimse bunu

yapmamaktadir,

seklinde ozel sektor
tarafindan yiiratiillmektedir. Yani isin
detayim diisiiniirseniz bir “petrol dagitimi”
bile kamu hizmeti olabilir. Biz Tlrkiye olarak
belli konularda kamu hizmetinin bir imtiyaz
olmadigini,  biliyoruz.

Yani isin  detayim

diisintrseniz bir “petrol dagiumi” bile kamu

hizmeti olabilir. Biz Tlrkiye olarak belli
konularda kamu hizmetinin = bir  imtiyaz
olmadigini, o6zel sektor veya  girisimciler

tarafindan yapiabilecegini, zaten kabul etmisiz.
Nedense elektrik enerjisinde takildik ve bunu
hald timiyle c¢ozebilmis degiliz. Konu orada
yatmaktadir. Eger bu hukuki alt yapida,
kesinlikle Tirk veya yabanci, yatirmmeilarin
ontinii acarsak Tirkiye'nin éniinde hekleyen en
bliylik yatrim potansiyeli su anda enerji ile
ilgilidir.

Sorulariniza devam edelim. Ben de Ozkan
Bey gibi heyecanhiyim bu konuda, kaptirdim

kendimi.
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mw is waiting for permission. However, these
are for from meeting the requirements of Turkey
in general. For this reason, private sector
investments for electricity production should be
made not for their own factories, but considering
the whole Turkey. We hope that built-operate
model, project which we notified the day
before will be the first step. But our system
will not take this to a pebbled way.

Otherwise, Turkey will come to an
inescapable point. Then, our political
parties and parliament should try to
understand the subject and may be work
until an article in the constitution is
changed which is the requirement of the
legal structure. Because, there are some

gray areas.

We have an article in the Constitution. It
says, “public service is a privilege” Now,
hundreds of services may be assumed as public
service in Turkey, but, nobody perceives this as
a problem since private sector has been giving
this service for years. The “cell phones”, you
use are executed by private sector in the
form of an income sharing with Tirk
Telekom for 4 years. If you think of the
details, even “oil distribution” may be a
public service. We, as Turkey accepted that
public service is not a privilege on some
issues and may be rendered by private
sector or entrepreneurs in fact. For some
reason, we are abstracted on electrical energy
and we haven’t been able to solve this. The
subject is lying there. In this legal infrastructure,
it we eliminate the barriers before the Turkish
and foreign investors, the greatest investment
potential before Turkey is about energy at the

moment. Let’s continue with your questions.

I am excited like Mr. Ozkan on this issue, 1

missed myself.
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Omer ANLAGAN

Bir konuyu merak ettigim icin sormak
istiyorum.

Tiirkiye'nin hem 6niinde biiyiik enerji yatirim
projeleri var, ihtivacimiz var. ENKA'da bu
konuda faalivet gosteren onemli
kuruluslarimizdan biri. Acaba bu kadar yilin
tecriibesi sonunda simdi bu yeni kojenerasyon
plantleri veya diger termal santrallerin tasarimini
yapabilme yetenegimiz bugiine kadar yapilan
uygulamalarin sonucunda gelisti mi? Yani yeni
yaturimlarda acaba biz bu sistem tasarmmini
kendimiz yapabiliyor hala

muyuz, yoksa

disaridan ithal mi ediliyor? Tesekkiir ederim.
Ozkan AGIS

Efendim ENKA'nin enerji vaurimlarinda yil
icinde yer almasi TH ihaleleri dolayisiyla ve bir
sene Oncesine kadar bizim asil faaliyetimizi teskil
ediyordu. Az 6nce Sn. Baskan'in belirttigi gibi
Tirkiye'deki bu yasal belirsizlikleri gidermek
masadiyla gectigimiz Temmuz aymda yeni bir
vasa cikanldr Biliyorsunuz bundan énceki 3096
ve onun ilavesi olarak ¢ikan 3996 sayili yasanin 4
ve 15. Maddeleri Anayasa Mahkemesinden
dondii, neden? Ciinkii elektrik (iretimi imtiyaz
satilan bir konu idi, dolayisiyla bununla ilgili
yaunimlart yabancilar gelip yapamazlardi, en
azindan bir imtiyaz anlasmasi yapmalart halinde
vapabilirlerdi, ve bu anlasmanin Danistay
tarafindan onaylanmasi ustilityle yapmakta hak
kazanirlardr. Biittin bunlar tartisma yarattigi ve az
once Sn. Yucaoglunun da belirttigi gibi bir
vandan da elektrik krizi de gelip kapiya
dayandigi icin Temmuz'da parlemontodan 4203
sayili yeni bir yasa ¢ikti. Bu yasanin adi “yap-
islet-devret” degil, “yap-islet” yasasidir. Yani siz
geleceksiniz, yapacaksimiz ve de tretiminizi 20
yillik bir stire icerisinde devlete, belirli bir tarife
tizerinden satacaksiniz. Kim daha diisiik bir tarife
ile elektrik enerjisi tiretimini satmayi kabul
ederse ihaleyi o aliyor. Demin degindigim gibi
3500MW'lik dogal gaz santrali ihalesini en distik
fiyatt veren firma oldugumuz icin yaptik. Niye
bunu kabul ettik? Biz bu isi biliyoruz, en ucuz
fiyat: cikarttik, en giizel degerlendirdik ve aldik.

Simdi kojenerasyon dernegi ile bunun

iliskisine biraz deginmek istiyorum,
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Omer ANLAGAN :

I want to ask because I am wondering about
this subject.

For the future of Turkey there are big energy
investment projects so we needed. ENKA is one
of the important institutions performing in this
field. T wonder, if our skill improved to construct
the new cogeneration plants and design of other
thermal stations, develop at the end of the
applications and experiences! That means, we
are able to make this system design by ourselves
on the new investments or are we still importing

from abroad? Thank you.
Ozkan AGIS :

The fact that ENKA takes place on energy
investments within the year and indirectly, TH
tenders were constituting our main activity until
last year. As Mr. Chairman just mentioned a new
law has been enacted in last July to eliminate the
legal uncertainties in Turkey. You know, the 4.
15. articles of the previous law numbered 30906
and its annex 3996 returned from Constitutinol
Court, why? Because, electrictiy production was
an issue of privilege sale, foreigners couldn’t
come and do the related investments, they might
do it when they concluded a privilege agreement
and they might be entitled this with the approval
of the agreement by the Council of State. Since all
these result in a conflict and the electricity crisis
is on the door as Mr. Yiicaoglu just mentioned.
Parliament enacted a new law numbered 4203 in
July. The name of the law is not “build-operate-
transfer” but “build-operate”. That means you
will come, build and sell your production to the
Government within 20 years over a certain tariff.
The one is being awarded the tender, who
accepts to sell electrical energy producer on a
lower taritf. As I mentioned earlier, we have been
awarded the natural gas station tender of 3500
mw since we were the firm which gave the
lowest price. Why did we accept this? We know
this business, we extracted the lowest price,
evaluated it in the best way and got it.

Now, I want to deal with its connection to

cogeneration Association. Cogeneration

Association is my hobby, not ENKA’s. ENKA



Kojenerasyon Dernegi ENKA'nin degil, benim
hobim. ENKA'da kojenerasyon projesi olarak
bugline kadar hicbir proje yapilmamistir.
Projeleri hep yurtdisinda yaptk. Mesela dort
tanesini Rusya’da yaptik ve bir tanesi gecen sene
Avrupa’'da en iyi kojenerasyon projesi invanini
aldi. Kojenerasyon gelismesi sadece Turkiye'ye
demin degindigim enerji, 1s1 tasarrufu sagladig
icin tizerinde durulmaya deger bir gelisme olarak
gordik ve ben onu bir hobi olarak devam
ettiriyorum. Kojenerasyonun tesviki konusunda
ENKA'nin sahsi bir gayreti yoktur. ENKA'da
bugiine kadar yapilageldigi gibi  enerji
projelerine yatirima devam edilecektir.

Erkut YUCAOGLU

Efendim sualinize ben dé bir cevap verebilir
miyim?

Tirkiye’de  bugiine kadar vyapilan
kojenerasyon veya genel enerji projeleri
icerisinde dizayn veya gercek anlamda Tiirk
katkisin1  Ozellikle Ar-Ge, miihendislik
istikametinde ifade edecek bir katks: Cok
azdar! Soyle ifade edeyim, bugiin ihaleler devlet
ihalesi olarak ¢ikugi icin ve cagrlan teklif veren
kurumlara biitlin o santralin isletmesi ile ilgili
yillara ait mesuliyeti, garantisi yiklendigi icin
otomatikman biz bunun mihendisligini de
kaptirmis durumdayiz. Ciinkii kargimiza gelen
firmalar diyor ki “sen beni bu kadar sene sorumlu
tutacaksan; bunun genel dizaynini, konfigiirasyon
dizaynimi, heat balance dizaynini, akliniza ne
geliyorsa power plant engineering cercevesi
icerisinde, ben yapacagim” diyor, Ne yapiyor,
kendisi cerceve dizaynini yaptiktan sonra detay
mithendislik iglerini ve vyerli katki saglayacak
imalat ve iscilik konularinda bir Turk firmasiyla
yapmayt arzu ediyor. Ve Turk firmasinin
maharetine, Devletin bu konudaki
yonlendirmesine bagli olarak ta bu yerli katk:
Ozkan Bey'in de bahsettigi gibi %40'lara kadar
cikabiliyor. Fakat genelde eger toplam santralin
yatirim maliyeti 100 ise, risk bunun icerisinde %2-5
arasinda degisen bir mithendislik dizayn ve onun
stipervizyonunu ilgilendiren bir hizmet vardir.
Dolaysiyla bu sektoriin bu sekilde gelismesi belki
de sizinde isaret etmek istedigimiz bir konu bizim
de bu topluluk olarak {izerine egilmemiz gereken
bir konuyu gostermektedir. O da bu santral
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hasn’t made any project up to day as
cogeneration project. We always did the projects
in abroad. For example, we did 4 of them in
Russia and one of them has been awarded the
title of Best Cogeneration Project. We considered
the cogeneration development worth to be
pointed out since it provides energy, heat saving
which T have just talked about and I am keeping
it up as a hobby. ENKA does not have a personal
effort on the stimulation of ENKA. The
investments to energy projects will be carried on
in ENKA as it has been done until to day firms
rapidly and this should be invested. Government
should assist this a little big.

Erkut YOCAOGLU :

May 1 give an answer to your question as

well?

Among the co-generation or general
energy projects carried out in Turkiye until
today, the Turkish contribution in the real
sense on design and especially R&D and
engineering is: Very little! Let me say it like
this, since today tenders are coming out as state
tenders and the invited proposing institutions are
loaded with responsibility and guarantee of
related years we lost the engineering
automatically. Because coming firms say “if you
held me responsible for so many years, 1 will
make its general design, configuration design,
heat balance design, whatever comes to your
mind, within the frame of power plant
engineering. “What are they doing, after they
prepare the frame design, they desire to conduct
the detail engineering business, manufacturing
and labor issues with a Turkish company which
will be a local contribution. As Mr. Ozkan said,
local contribution may go up to 40% depending
on the mastership of the Turkish company and
the guidance of the state. However in general, if
the investment cost of total station is 100: within
this, there is a 2-3% risk due to engineering
design and supervision of service related to this
subject. Therefore, development of this sector in
this way may be n issue that you also wanted to
point out and which we, as a society, should deal
with, That is, the engineering works in
station projects should readily be made by
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projelerindeki miithendislik islerinin siiratle
Tirk firmalar: tarafindan yapilabilir hale
gelmesi ve buna yatirum yapilimasi, devletin
de bunu bir miktar kollamasidir.

Ozkan AGIS

Ben bir sey daha ilave etmek istiyorum. Bir
kombine c¢evrim santralini aldigimiz zaman
bunun mithendislik biriminde, insaat
mithendisliginin tiimti, ne kadar sofistike olursa
olsun tamami, elektirk miithendisliginin tamamu,
mekanik montaj mihendisliginin tamanui, boru
mithendisligi dahil layout ve izotermik olarak
tamami, celik konstriiksiyon imalat
mithendisliginin tamanu, bitiin sistem statiginin
tamamini, inhouse yani blnyemiz icerisinde
kurdugumuz bir miihendislik kurulusu ile bunu
yapiyoruz. Yapamadigimiz kismi soyleyeyim:
sadece merkezi kumanda sistemleri ile otomatik
kontrol sistemleridir. Dinyanin her tarafinda bu
sistemler paket olarak alinir, bunu yapan
firmadan hem software, hem Ylcaoglu'nun
belirttigi  bir gercek var, onu vurgulayip
bitirecegim o da su; o kadar rekabetci bir market
var ki, hersey o kadar stiratle gelisivor ki hiz
teklifi veriyoruz, bu konuda buytk bir titizlik
gosterecediz dediginiz zaman isi
kaybediyorsunuz.. Cogu kere olaylar bizin
insiyatifimizin cok disinda. Ana komponent
gaz tiirbinidir ve olaylar o6zellikle tiirbin
imalati yapanlarin paralelinde gelisiyor.
Ona ¢ok hakim Demin

fazla olamiyoruz,

Kojenerasyon Dernegi olarak isaret ettim,

bunlara biraz daha bilingli ¢alisma getirip ontinu
daha
baslangicta oldugumuzu belirtmeliyim.

kesmenin - yollarini  arnyoruz — ama

Tesekkiir ederim.
Ahmet S. UCER

Efendim yapiyoruz dedigimiz zaman ben

biraz daha acabilir mivim? Simdi mesela
yapryoruz dediniz, insaatini yapmayt anliyorum
ama insaatin cizimini kim yapiyor? Elektrik
tesisatt dendigi zaman cizimleri siz mi yapiyor
sunuz? Yapmak cok genis bir kavram, biraz

acabilir misiniz?
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Turkish companies rapidly, and funding
should be also some what
assurance should be provided by the state.

invested,

Ozkan AGIS :

I want to add one more thing when we

purchase a combine cycle station, in its
engineering unit we are carryign out all electrical
engineering,  all  mechanical  assembly
engineering, its whole as is thermal and layout
including pipe engineering, all steel construction
building engineering, all system statics, by
inhouse, that means by an engineering
institution we established within our structure.
Let me say the part we are not able to do only
central  monitoring systems and automatic
control systems. In every part of the world. these
systems are purchased as package and software
from the company producing it. There is a reality
stated by Yicaoglu, [ will emphasize it and then
finish, that is: There is such fast that, when you
say that you are submitting the proposal, you will
pay great attention on this, you loose the job...
mostly happenings are beyond our initiative very
much. The main component is gas turbine and
events occur in line with the turbine
manufacturers. We can’t take it under control so
much. I've just pointed out as Cogeneration
Association, we are looking for solutions to bring
more conscious studies and stop it but I have to

say that we are at the very beginning.
Thank vou.
Ahmet S. UCER :

May 1 go a bit more deeper, when we say we
are doign? Now, for ex. you said you are doing, 1
understood with construction but who design
the construction? Are you doing the drawing
when electricity installations are in question?
Doing is a wide concept, can you open it a little

bit?



Erkut YOCAOGLU
Ozkan Beyden izin aldim buna ben cevap
verecegim.

Ana

kurulus conseptual dizaynini yva yapiyor veya

tretim  makinalarnini sunan  yabanci

kendi glivendigi bir yabanct muhendislik

firmasina  yaptiriyor.  Conseptual  dizaynin
icerisinde ozellikle powerplant engineering,
enerji. santrali glic dengesi ile ilgili dizayn
parametrelerinin hepsini kendisi yapiyor. Onun
neticesi olarak ortaya ¢ikan konsept icerisinde
insaati ilgilendiren hadise, genel bir layout
veriyor ama diyor ki makina temellerim icin yiik
sudur, bunu bil bu_parametreler icerisinde calis.
Simdi bu kadar genel spesifikasyondan sonra
butin detay miihendislik ENKA veya diger Tiirk
kuruluslart tarafindan yapiliyor. Onemli eksiklik
enerji santralinin kendi icerisindeki
dontisimiiniin dizayni ile ilgili eksikliktir. Clink
bitin ekipman spesifikasyonlari o dizayndan
cikiyor. Ana ekipmanin da, yardimer ekipmanin
da, kazanmin da, trafonun da vyani bitin
balansinin saglanmasi ile ilgili esas konsept
dizaynt oradan geliyor. Benim kastettigim,
daha onu yapamiyoruz. Ama ana parametre
araliklart belli olduktan sonra buattin Tirk
firmalar, elektrik, mekanik ve insaat konusunda

herseyi yapabilecek durumdalar.

Efendim bu etapta ben Sn. Ahmet Ucer’i ve
Sn. Ahmet Bayuktir'i buraya davet etmek
istiyorum  ¢unkii, su noktadan itibaren
ontimizdeki kirk dakikayt sabah ki oturumda
yarm kalan Genel ArGe Politikamiz ve bu konu
etrafinda organize olusumuzla ilgili sorulariniza

ve tartismalariniza agmak istiyorum.

Konusmacilarimiza cok tesekkiir edivorum.

253

Erkut YUCAOGLU :

I got the permisson from Mr. Ozkan, T will

answer this,

The foreign institution supplying main
production machines either does the conceptual
design, within the conceptual design, or gives it
to a foreign engineering firm, whom they trust,
With the conceptual design it does all the design
parameters related especially to power plant
engineering, energy station power balance by
itself. Within the concept existing as a result of it,
the event about construction gives a layout but it
says this is the load for my machine foundations,
operate within these parameters. After this
general specification, all detailed engineering is
conducted by ENKA or other Turkish institutions.
Important deficiency is the one about the design
of the transformation of energy station within
itself. Because all equipment specifications are
based on that design. The main concept of
design balancing of main and auxiliary
equipment, boiler and transformer comes out
from there. What I mean is, we are not able to
do that yet. But, after main parameter intervals
become certain, all Turkish firms will be able to
do everything on electricity, mechanic and

construction.

Sir, I want to invite Mr. Ahmet Ucer and Mr.
Ahmet Buyuktur, at this point because I want to
spent the remaining 40 minutes for our general
R&D policy which we left unfinished during the
morning session, and your questions and
discussions about our organization around this

issue.

I would like to thank all our speakers very
much.
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Erkut YOCAOGLU

Bu noktadan itibaren konumuz, iki glinlik

konferansimizin genel bir degerlendirmesi.

Bu degerlendirmeyi gegmis senelere gore

nereye geldik seklinde de degerlendirebiliriz.

Bizim icin o gorlslerinizde cok Onemli ama
buradan nereye gitmesi gerekiyor konusu
zannediyorum biitin  konusmacilarin  dinki
actlis konusmasinda da ele aldiklar hususlardan
bir tanesi: Buradan nereye gitmeliyiz.

Ben dinkt ve buglnki toplantimizdan
edindigim iki, G¢ yapmamiz gerekeni su sekilde
ozetlemek istivorum.

= Bir tanesi enerji sektériinde gaztiirbini
kullanicilarinin  bu toplantiya davet
edilmesi sart diye diistiniiyorum. Bunu gelecek
seneki toplantimizda genisletilmis bir platform
olarak kullanmak lazim,

TUBITAK
prezentasyonunda ve Bilim ve Teknoloji Yiiksek

e jkinci olarak,

Kurulu toplantisinin sonuclannda ortaya ¢ikan
listeden edindigim intiba sudur; Tirkiye’de son
ciddi  bir firtinas

10 yilda  ¢ok beyin

yapilmaktacdir,  Bu  Silahli  Kuvvetlerimizin
icerisinde Bakanhklarimizda, Ozel
sektorimizde, bilim kuruluslarimizda,

tiniversitelerimizde ve TUBITAK'ta vardir. Cok
ciddi olarak bir bilim ve teknoloji politikasinin
neler olabilecegi, onceliklerimizin  neler
olabilecegi tarusilmstir, Ve bugink kararlar
metninde de  goreceginiz  gibi bana gore
kullanilan kelimeler, tizerinde ¢ok diistinilerek
secilmis  kelimelerdir.  Yani biz bu isin
entellektiiel boyutunu, politikalarin ne olmasi
gerektigi konusundaki tammlarimizi bana gore
cok ciddi  bir noktaya getirerek yapmis
durumdayiz. $ahsi gozlemim bu politikalarin
hayata gecirilmesi icin gerekli mekanizmalarda
eksigimiz devam etmektedir. Bu mekanizmalarin
kurulmas: ve icraata gecilmesi konusunda
ozellikle, belki de bu toplantidan bir-iki
goriisii alip gerekli merciilere gotiirmemiz
lazimdir. Bu kapsamda gelecek sene
toplantiya en asagi bu konumuza yakin
olarak bir Bakan’in gelmesini, Genel
Kurmay’dan daha genis kapsamli bir

katilimi ben sahsen arzu ediyorum.
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Erkut YUOCAOGLU :

Our subject is a general evaluation of our

two-days conference from this point on.

We can asses this evaluation as where do we

stand today compared to past years,

Your opinions on this subject are also very
important for us but I think the issue of “in what
direction should the way be” is one of the
subjects all speakers talked about in the opening
speech yesterday: where should we go from

here.

I want to summarize two or three things that
we should do. Which I have learned from our

meetings vesterday and today.,

e One of them, I think gas turbine users
on energy sector should be invited to this
meeting definitely it is necessary to use this as

an extended platform on our meeting next vear.

e Secondly, the impression 1T got from the list
existing on the results of the meeting of High
Board of Science and Technology and
TUBITAK's presentation is that: A serious
brainstorming has been conducted in the last 10
years in Turkey. This exists in our Armed Forces,
ministries private sector, science institutions,
universities and TUBITAK, what may a science
and technology policy be, what may our
priorities be, all these have been discussed
seriously to me the words used are the words
sclected after thinking about them for a long
time. That means, we put forward the intellectual
dimension and our definitions about what
should be the policies by taking them to a serious
point, my personal observation is, our
deficiencies on necessary mechanisms required
for the activation of these policies still exist.
Especially on the establishment and activation of
these mechanisms, we should get a few
opinions from this meeting and take them
to necessary authorities. In this sense, I
personally request a minister related to this
subject joins the meeting next year and
desire a larger participation from General

Staff.



Clnki buradan c¢ikan sonuclart burada
birakmamak icin sonuclart Hitkiimete kadar
sunabilecek bir ortam olmalidir, Birkag¢ tane
carpict, vapilabilir projeyi “kurumsal yap1”
olarak veya icab ederse “spesifik bir ilke
projesi” olarak gottirebilmemiz lazimdir.

s Son olarakta bunu kolaylik saglamak icin,

bu toplantiyt Ankara’da vyapariz diye

sOzlerimi bitiriyorum.

Her iki hocamdan da  goriislerini rica
ediyorum.
Ahmet S. UCER

Aslinda benim buna ilave edecek soziim yok
gibi goziikiiyor, hepsine katliyorum ama

birseyin altini ¢izmek istiyorum.

Uzun zaman havada ucan gaz tirbinleriyle
ilgilendik. Enerjideki darbogaz sonucunda veya
gelen darbogaz neticesinde kojenerasyon onemi
ortaya cikinca  ozel sektoriin alinan  bazi
tedbirlerle de bu konuya girmesi cok glizel
birsey. Clnki, belki 6zel sektor gaz tiirbinleri
tizerinde bizim hep hayalimiz olan birtakim
calismalara  da

yvardimcr  olabilir  diye

distintyorum. Clinkt goriyorum ki
kojenerasyon olarak gelen gaz tirbinlerinin
problemleri ve secim problemleri ¢ok optimize
edilmis tirbinlerdir. Turkiye’de bu tiirbinlere
son derece giictiir. Ama bir
kojenerasyon yapan tirbinle baslamak
belki biraz daha kolay diye

diisiinityorum, hele bir de &6zel sektoériin

gitmek
olur

giiciinii arkamiza alirsak... Onun icin ben
burada soracagim:

Acaba Kojenerasyon Dernegi bu

arkadaslarimiza yardimer olabilir mi?
Veya bizlere yardimer olabilir mi?

Herseyin Devletten beklenmemesi lazim.
Bizim burada yaptugimz TUBITAKIn surada
veya burada calisu@t tniversitelerin yapugi
calismalart sonlandirdiktan sonra bunlarin takibi

de bizim gorevimizmis gibi geliyor bana.

Her platformda alinan kararlarin takibi ve
onlarin bir sonuca vardirilmast ve bir takim
orgiitlenmelere  gitmek-  gotiirmek  bizim
gorevimizmis gibi geliyor. Onun icin biz Bilim ve

Teknoloji Yiksek Kurulunda alinan kararlan
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Because, there should be a situation here to
submit the results to the Government. In order to
not to leave the results extracted from these
meetings here, we should be able to take a few

attractive,  conductible  projects  such  as
“institutional structure” or if required as “a
specific country project.”

Lastly to provide a simplicity, [ finish my
words by saying we will conduct this meeting

in Ankara.
I request the opinions of both professors,
Ahmet S. UCER :

It seems, like I have nothing to add, T agree

with all but T want to underline something,

For a long time. We were interested in gas
turbines flying in the air. It's very fine that private
sector aims the stage with some measures when
the importance of cogeneration becomes clear as
a result of the bottle neck in the energy or the
occurring bottleneck. Because 1 think private
sector may help some studies or gas turbines
which always dreamed of. Since 1 see that gas
turbines coming as cogeneration are the turbines
whose problem, and selection problems are too
much optimized. It’s quite hard to go to these
turbines in Turkey. However, I think it will
be a little bit easier to start with a
congenerating turbine, what if we take the
power of private sector behind us. Therefore,

I will ask on this point:

May Cogeneration Association help to our

colleagues?
Or help us?

Everything shouldn't be expected from the
Government. [ feel like our job is to follow the
studies of TUBITAK or universities after they

have been finished.

I feel like to follow the decisions taken in
cach platform and bring them to a conclusion
and becoming organized or making them
organized is our job. That's the reason why we

are going to follow the decisions taken in High
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takip edecegiz, hatta onun sekreterligini
yurttiyoruz. Ama sizlerinde ilgili olan yerlerde
bu takipgiligi yapmanizda cok biyiik fayda

oldugu distincesindeyim.

Gelecek yilda daha ust seviyeden, hem

Silahli  Kuvvetlerimizden, hem de
Hiikiimetten katilumda biyiik  vyarar
oldugunu diisiiniityorum. Bunu  da

saglayabilirsek ki Ankara’da saglayabilirmisiz
gibi gdziikiiyor, cok mutlu olacagim.

Tesekkiir ederim.

Ahmet BUYUKTUR

Ben evvela gecen seneki toplanudan itibaren
bugiin nereye gelindi onun tzerinde durmak
istiyorum.

Hatirlayacaginiz gibi gecen toplantuda birkac
konu tizerinde durmustuk.

e Bunlardan bir tanesi kojenerasyon
grubunda 6zel sektordeki tiirbinlerin bakim
problemi idi. Firmalarimizin tlirbin basina asagi
yukart 500.0008’lik bir gideri var. Burada bir
sirketin  kuruldugu ve bu sirketin  bakimi
tstlenebilecek duruma geldigi bildirildi. Bu isin
ekonomik olup olmayacag: veya ne kadar
yatirin  gerektigi konusunda Erkut Bey'in de
calismalan var. Bu yaurim acaba yapilabilecek

durumda mudir?

e Diger bir konu kojenerasyon
gruplarina cok cesitli tiirbinlerin alindig1 ve
bunlarin bakimlarmin bir problem oldugu
hususu idi. Simdi Ozkan Bey'den bu hususta en
azindan bilgi verebilecek bir kurumun meydana
getirildigi bundan sonrada cesitli kaynaklardan
ne oldugu bilinmeyen ekipmanlarin alinmasimnin
tavsive edilebilecegini duymakla da mutlu
oldum. Bu gecen seneden bu yana katettigimiz
ikinci ilerlememiz oluyor.

e Uctincii noktada bu alanda yan sanayi
gelistirilebilir mi? seklindeydi. Bu hususta
Orhan Bey bana c¢ok kizacaklar ama ben baz
alanlarda yan sanayiimizin ne noktayaa geldigi
hususunda buraya birkac ornek getirmistim.
Biliyorsunuz  “tirbin  kanatlarinin = yapimit
hususunda bizim bir off-set anlagsmamiz vardir ve
bu maalesef uygulanamamustir. Kendisi bana
diyor ki “15.000.000 $'1 cikann, pazarida bulun
ben bunu getireyim”. Halbuki dokundugumuz
nokta bu degildi. yan sanayiide hassas dokiim
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Board of Science and Technology, even execute
its secratariat. But I think it's very beneficial that

you do this following on related points as well.

I think, next year a participation from
higher level, both our Armed Forces and
Government will be very useful. If we can
provide this and it seems like we can in Ankara,

I will be very happy.
Thank you.
Ahmet BUYUKTUR :

First of all, I want to focus as where we came
from the meeting last year.

As you will remember we concentrated on a

few subjects in the meeting last vear.

e One of them was the maintenance
problem of the turbines in private sector in
cogeneration  group. Our firms have an
expenditure of nearly 3000.000 $ per turbine.
Here it is stated that a company has been
established and it has been able to undertake the
maintenance. Mr. Erkut has also some studies
whether this business will be economical or how
much investment is necessary. Is it possible to

make this investment?

s Another subject was that so many various
turbines are included in the cogeneration
groups and their maintenance was a
problem. [ was happy to hear from Mr. Ozkan
that an institution was established which may at
least give information about this issue and it may
be advised to receive equipment which are not
known from various sources. This is our second

advance from the last year on.

e A third point was the possibility to
develop a side/sub industry on this field. |
may make Mr. Orhan a bit angry on this issue but
[ put some examples forward about the place of
our side-industry of some fields. You know we
have an off-set agreement on the producting
applied. He says “Get 15.000.000 $, find the
market as well, I will bring this” However that
wasn't the point we touched, we have some
institutions which are specialized on precise
casting in side-industry. These are marketing
the material they produced not under
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alaninda  ileriye gitmis kuruluslarimiz  var.
bugiin yaptiklar1 malzemeyi
maalesef Tirk mali adi altinda degil ama
Fransiz veya Alman markasi alunda dis
iilkelere pazarliyorlar. Uzerine Tiirk
Malrdir diye yazamiyorlar. Bu yaptiklarinin

yaninda bazi hassas dokiim parcalar: var,

Bunlar

Roket parcalarini zaten dokiyorlar ve onlarin
orneklerini  de Yapilabilecegini
distntyorum. Bunun icin buytik bir knowhow'a

getirdim.

ihtiyac yok. Tum parcalarn yapahm demiyorum
ama, bugin TUBITAKta var, iT(’de var. Hatta
“tek kristal” Gizerinde de calisiyorlar. Bunlar hep
teorik. Teorik alanda yetismis ¢ok sayida
elemanimiz  var ama bunlar uygulamaya
aktarilmanus. Bizim Orhan Bey'den ricamuz, bize
bu hususta gerekli bilgileri temin etmesi. Biz bu
sanayii kuruluslarini tesvik edebiliriz, onlar
birtakim riskler altina girmeye razilar. Sadece
“bize yol gosterilsin® diyorlar. Bu yonde belki
off-set anlasmasini uygulamak mimkiin degil
ama ileriye bir adim atmak miimkiin. Bu alanda
ilerlemis birka¢ tane ozel sektor kurulusumuz
var. Bu kurulus ileride “tlirbin kanadi” imal etsin,
‘kompresor kanadi” imal etsin diye kuralim
demiyoruz, “yapuklart ¢biir Grtinler yaninda bu
yonde calismalara da imkan verelim” diyoruz, bu
hususta geri kalmis durumdayiz.

s Yine gecen seneki toplantimizda soyle bir-

sey vardi. Arkadaslar diyorlardi ki “biz de
dizayn edelim, biz de yapalim”. Az Once
soyledigim gibi ¢ok sayida eleman var. Ilk once
bu eleman kac¢irma olayina bir son vermemiz
lazim, bir defa Devlet sektériinde cok iyi yetismis
elemanlart uzun stre barndirmak miumkiin
degil. Bunlar kendilerine daha iyi imkan veren
ozel sektor veya dis kaynakli bir firma buluncaya
kadar bu alanlarda calistyorlar, bulunca da
ayrihiyorlar. Hakikaten en iyi elemanlarimizi
kacirdik. 657 sayilh kanuna bir ¢oziim
bulmak gerekiyor, bu da yine Devletin tizerine
disen bir gorev oluyor. Bunun disinda dogal
olarak bu arkadaglar yaptiklar teorik calismay:
uygulamaya dokmek istiyorlar. Uygulanabilecek
bir noktadan baslamak gerekiyor.

e Gecen sene “J79 projesi’ni ortaya atan
ben degilim ama “boyle bir imkan olabilir” dedim
ve arkadaslar bunu getirdiler, ve yardim da
saglayacagiz  dediler,

Boyle bir  yardim

saglanamadi.
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Turkish goods name unfortunately but
under French or German trade name. They
can’t label it as Turkish goods. Besides what
they are producing, there are some precise
casting parts. They in fact casting some rocket -
parts and I brought some samples of them. I
think it might be made. A big know-how isn't
necessary for this. I'm not saying let’s produce all
parts but it is available today in TUBITAK or in
METU. Even, they work on “single crystal”.
These are all theoretical. We have many
personnel trained on theoretical field but they
couldn’t be transferred to application, what we
request from Mr. Orhan is that he provides the
necessary information on this issue to us, we can
stimulate these industrial institutions, they are
ready to take some risks. They say just “Let
somebody show us the way” may be it's not
impossible to enforce the off-set agreement in
this direction but it's possible to take a step
further. We have a few private sector institution
advanced on this field. We are not saying we are
establishing this institution for it produces
“turbine blade” “compressor blade” in the future,
we say “let’s make the studies in this
direction possible besides other goods they
produced” we remained behind on this issue.

e There was a point an our meeting last year.
Colleagues were saying “Let us design as well,
let us make as well” As [ said before, we have
so many personnel. First we should bring
personnel turnover to an end, first of all, it's not
possible to emplay well-trained personnel in
public sector. They are working on this fields
until they find a private sector of foreign firm
which provides better feasibility, then they are
missed our best
personnel. A solution for the law numbered
657 is necessary and again that is the

Government's responsibility. Besides this, these

leaving. Really, we

colleagues want to convert the theoretical study
into application. It’s required to start from a point
which may be applied.

e [ am not the one who put forward the “J79
project” last year but I said “there may be such
a possibility” and colleagues brought this and
said that they will provide support. Such support
hasn't been provided.



Grubu”

katildim.

179 projesi’'nin “Calisma

toplantilarindan iki tanesine

flerlememesinin bence sebebi su:

Bu projenin, GE'nin mektubunda belirttigi
gibi tam fizible olmayacagini biz de biliyoruz.
Ama  bizim arkadaslarimizin = “uygulama”
sahasidir ve az evvel soyledigim gibi pilk yiiklerin
karsilanmasinda - enerji kisitlamas: esnasinda en
ucuz yapabilecegimiz yatirmmn bu olmasi. Her
biri 10'ar mega watt gtictinde bir takim santralleri
istedigimiz yerde/ enerjiye en fazla ihtiyac
duyulan vyerlerde kurmamiz mimkin. Ve eger
%20'ye varan hat kayiplarimizi goz oniine
alirsaniz fizibilite yontnden calismaya deger

oldugu gorilecektir.

Yalniz orada énemli bir sorunumuz var: Bize
Hava Kuvvetleri diyor ki “bu tirbinleri size
veririm alin kullanin ama karismam. Bunlarin
bakimt i¢cin gerekli tool benim calisugm baska
alanlarda kullantliyor onlart da veremem”. Simdi
dogal olarak bakimi yapilmamis ve
ozellikleri bilinmeyen bir tiirbin tzerinde
bizim daha ileri bir calisma yapmamiz
miimkiin degil. Bu konuda bizim Hava
Kuvvetlerimizden ricamiz: fizible olmasa bile
en azindan kendimizi tatmin acisindan,
arkadaslarimuzt tatmin acisindan bu alanda
calisilsin. Uzerinde cok masraf yapilmadan

gerceklestirilebilecek  bir  proje  oldugunu
dustiniiyorum. Bu projeyi gerceklestirebilecek
iki kurulusumuz wvar, bu alanda calisacak
arkadaslara yardimet olmalarini rica edivoruz. Bu
iki kurulusta Eskisehirde biri LHIiBM digeri de

TEIL

Daha yakindaki {iniversitelerimizden ODTU
boyle bir proje hazirlamis durumda, bunu
TUBITAK'a vermis. TUBITAK derki; “size ézel bir
kurulus kuralim, su kadar yatirnm yapin, onun
arkasindan ben soyle bir yatirnm yaparim”. Bu
konuda bir anlasma yapidmis degil. Bu proje
yapilir veya yapilmaz buna birsey demeyecegim
ama gelecek seneki toplantiya kadar bir
sonuca baglamamiz gerekir.

e Bir diger konu, TEI ile TL.HIBM arasimnda
daha yakin bir iliskinin kurulmasi. Bu konuda da
bir mesafe katedilmemis. Gegen sene toplantiya
gelmeden Once TEPnin fabrikasini gezerken
bana dediler ki “bizim yurtdisindan GE araci
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I've participated only in two meetings of
Working Group” in J79 project. The reason for its
inahility to advance is that, in my opinion:

We also know that this project will not be
completely feasible as the GE mentioned in its
letter. However, our colleagues are in
“application” field and as I just mentioned, the
cheapest investment on the meeting of pig loads-
during energy restriction. It’s possible for us to
build some stations each with a 10 mw power on
the places we want/on the places where energy
is needed mostly. If you take into account our
line losses which reach 20 %, you will see that it
is worth to be studied in terms of feasibility.

However, we have an important problem
there: Air Forces say to us. “I will give you these
turbines use them but T don’t make any more
contrubution. The necessary tool for their
maintenance is used in some other fields [ work,
[ can’'t give them neither”. Naturally, it’s not
possible for us to conduct a further study
on a turbine whose maintenance hasn’t
been done and whose characteristics are
not known. Our request from Air Forces on this
issue is: Let it be studied in this field for our
self-satisfaction or our colleagues
satisfaction, even if its not feasible. I think a
project is available which can be made without a
high cost. We have two institutions which can
make tihs project, we request for the assistance
of our colleagues who will study in this. Both of
these two institutions are in Eskisehir, one is 1.
HIBM and the other is TEI

Among one of our closer universities, METU
is ready with such a project, but gave it to
TUBITAK, TUBITAK may say: “Let’s build a
special institution for you, make an investment of
this much: Then 1 will make on investment of
that much. No agreement has been concluded on
this issue. I can’t say anything whether or not this
poject is made however, we should bring to a
conclusion until the meeting next year.

e Another subject is the building a closer
cooperation between TEI and 1. HIBM. No way
had been made on this subject as well while we
are visiting the TEI's factory before coming to the
meeting last year, they said “we have the
possibility to take business from abroad without
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olmadan is alma imkanimiz var. Ornein
Misir'dan, ama biz LHIBM ile yeterli isbirligi
yapamiyoruz”. LHIBM’e soruyoruz “biz ancak
kendi isimize yetisiyoruz” diyorlar. Halbuki ben
bu toplantida bu kurulustaki arkadaslarla
konustum, HIBM genel olarak bir vardiya
calistyor ve bazi durumlarda iki vardiya
calisabiliyorlar. Simdi TEI, “HIBM yeterli destegi
saglarsa, ben dis tlkelerden siparis alma
olanagina sahibim” diyor. Benim bu toplantdan
edindigim izlenimim, bu mertebeye varan bir
degil.

tabiyatiyla bu alanda ¢ok konusmak miimkiin

isbirligi  hentiz gerceklesmis Simdi

ama vakit sinirliyor. Ben sozi birakiyorum.
Fazil AYDINMAKINA

Efendim, Turkiye'de bulunan Jet Motor
Endiistrisi 19 kisi ile 1967 senesinin 1 Haziran'nin
da kuruldu ve birinci nesil olarak konu askerlik
miiessesi icerisinde basladi. Hasbelkader ben de

o kurulusun ilk tayin edilmis olan miihendisiyim.

1984 senesinde, TEI'nin olusmastyla Jet Motor
ailesinde ikinci nesil dogdu. TEI olusurken 33
ustabasimiz ve 3 muihendisimizi = biz
bagrimizdan kopartarak bu muesseseye
verdik ve orada bir altyapimin  olusmasini
sagladik. Sn. Yicaoglu bu konunun en blytik

mimarlarindan biri.

Sizin hiraz énce yaptiginiz prezantasyonda
belirttiginiz gibi 1987 yilinda tlkeye diger bir

sahada  biiytitk  bir  yayithm  alant  geldi:
Kojenerasyon dedigimiz gaz turbinlerinin

endiistriyel uygulamasi. Bu sahada HIBM'den
ayrilmis, birinci jenerasyonun yoneticiligini,
miihendisligini yapmus, 132 arkadastan istifade
edildi. Arkadaslarimin eski komutani olarak

destegimi sagliyorum, her an temas halindeler.
ikinci olarak arza ¢alisacagim olay, TEI, TAI,
MIKES gibi

kuruluslardir.

joint  venture ile olusmus

Bunlarda joint  venture
partnerlarimuz tarafindan ithal edilen teknolojiler
var, ve bu teknolojiler sayesinde buglinki
statiilerine  kavustular.  Bunlardan en
sekilde TEI'miz

kendisini ispatlads. iftahar ediyoruz. Yine

prodiiktive calisan

benzer sekildeki her miiesese kendi sahsiyetini

ispat edebilecek glice geldi.
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the mediation of GE. For example from Egypt but
we can't cooperate enough with 1.HIBM. “We
are asking 1. HIBM they say they can just deal
with their own business. In fact, I have talked to
colleagues in this institution on this meeting,
1.HIBM works generally in one shift and
sometimes they may work in 2 shifts. Now TEI
says that, it has the possibility to take orders from
foreign countries if 1. HIBM provides necessary
support, my impression from this meeting is,
such a cooperation on this stage did not exist yet.
IU's naturally possible to speak more about this
field but time is limiting me. 1 am leaving the
word.

Fazil AYDINMAKINA :

Jet Engine Industry in Turkey has been
established in 1 June 1967 with 19 people and as
the first generation, subject began within the
military organization. By change, I'm the first
appointed engineer of that institution.

With the constitution of TEI in 1984, the
second generation was born in jet Engine family.
While TEI was coming into existence, we gave
our 33 foremen and 3 engineers to this
organization taking them away from our
bosom and we assisted to the existence of an
infrastructure there Mr. Yicaoglu is one of the
greatest architectures of it.

As you mentioned on your presentation, a big
extension field came to the country in 1987 on
another area. The industrial application of the
gas turbines which we call as cogeneration. 132
colleagues have been utilized on this area who
left HIBM and performed the job of directorate
and engineering of first generation. 1 am
providing my support as the old commander of
my colleagues, they are always in contact.

The second thing T will try to present is the
institutions which were built by Joint Venture
like TEI, TAI, MIKES.
technologies imported by our joint Venture

These have the
partners and they got their current status by
means of these technologies. TEI which is the
most productive among them proved itself
we are proud of it. Again, each similar
institution came to a point to prove its own

existence.



Yanliz buradaki bilgi birikimi -elde edilen
bilgiden istifade edilebilirlik olay1, kendi
hudutlart dahilinde degil, kendi hudutlar disinda
ne derece mimkiindiir, onun yonlendirilmesine
ihtiyac var. Ben bu sekilde bulunanlarin: her
birini bir golet olarak disiinecek olursam, bu
goletlerin birglin gole, hatta bir barajin arkasinda
birikerek enerji treten ve bunu yonlendirecek
katma deger yaratan unsurlar olabilecegine
inanmiyorum. Bu bazdan, olayr (niversite ve
sanayi kuruluslar arasinda nasil toparlayacagiz.
Askeri kisiliklerle “neler yapacagiz - nasil
yapmamiz gerekiyor” olayini bir seneden beri
disarida daha iyi degerlendiriyorum. Eskiden
askeri Giniformam vardi, kapinmn agzinda imzalar
atardim. Su anda durup dinleme imkant buldum.
Universitelerdeki seminerlerin herbirine gittim,
ve orada gormiis oldugum olaylardan sonra,
TEI'nin {zmirde toplant yapmasmm tenkitini
yapryordum onceki giin, ama bugtin “iyiki boyle
bir yerde yapmuglar” diye iftahar ediyorum.
Cunkt ¢evreye yakin olan yerlerde yapilan
toplantilarda takdimci, takdimini yapiyor
“Oziir dilerim isim var” deyip kaciyor. O
kurulustan baska hic kimse gelip dinleme
firsati bulamayor. TEI yagmurlu bir havayi, cok
liks, mikemmel bir sahayr secerek bizi bu
odanin icerisine topladi ve bizi birbirimize
dinlettirdi. Bence birbirimizi dinledigimiz zaman
zaman

anlayabilecegimizi, anlayabildigimiz

dublikasyonlara mani olacak sekilde yeni hedef

secebilecegimizi ve bu secmis oldugumuz yeni

hedefler  sayesinde de katma degerler
yaratabilecegimizi, bunu vanhz teknoloji

konusunda degil, yonetimsel konularda da
olacagina inaniyorum. Bunun altm ¢izmek
istiyorum. Bundan sonraki panallerde spekule
etmeye deger bir olaydir.

Ar-Ge ile ilgili olan bu tobl:mud.zl ArGe’nin
tarifi yapilmadi. Ar-Ge kelimesi cok gecti,
herkes kendine gore bir tarif yapti. Fakat Ar-Ge
ortaya ¢ikmad.

TEI'de ArGe nedir?

e Off-Set anlasmas: karsisinda elde edilen

varliklarin - goérintimitnde  bulunan  usurlar

nelerdir?

e Ve bunlar bu miesseselerin disina tasmuslar
mudir? Yoksa tasmanus madir?
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The knowledge accumulation here-ability to
utilize the obtained knowledge to what extent is
it possible outside its own borders, that need to
he directed. When T assume each of them as a
pond, I believe that these ponds are elements
which may become a lake someday, even they
may collect behind a dam and produce energy
and create value added which will direct this. On
this base, how will we bring the subject together
among universities and industrial institutions. |
am able to evaluate better “what are we going to
do-how should we do it”, with military
personalities outside, since one year. In the past,
[ used to have military uniform, 1 was to put signs
on the edge of the door. Now, T had the
possibility to stop and listen. 1 participated in all
seminars in universities and after the happenings
I saw there, the day before, | was criticizing that
TEI conducted a meeting in [zmir but today T am
proud of saying that they did a good job.
the

environment, speaker presents and then

Because in  meetings close to
leaves saying that he is sorry but has a lot to
do. Nobody else rather than that institution
has the possibility to come and listen. TEI
brought us together in this room choosing a rainy
day, a lexury, excellent field and let us listen to
cach other. T believe, when we listen to each
other, we may understand each other, when we
understand, we may choose new targets in a way
to prevent duplications and we can create values
added by means of these new targets we choose
but not only in the field of technology, also
administrative issues. | want to underline this. It
is an issue which is worth to speculate in

following panels.

In this meeting which is actively about R&D,
R&D hasn’t been defined. The word of R&D
has been pronounced so many times, every one
made his own definition. However, R&D didn’t
appear.

What is R&D in TEI?

e What are the elements existing on the
appearance of the assets obtained in return for
off-set agreement?

e And did they exceed outside these

institutions? Or not?
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e Tasanlardan tlke kulttirine ne derece
hakim olunmustur?

Suna inaniyorum TAIl icin biz 560 kisiyi
yurtdisina  gonderdik ve gonderdigimiz  bu
kisilerden ayrilmis olan 270-280 kisi Tirkiye'de
9001, 9002 1SO anlayisinin yaygilagmasinda
ctken olmuslardir. Fakat her biri minferit bir
asker olarak gorev yapmuslardir, Ama bu sekilde
ayrilma  firsati olmayan miieseselerde olusan
teknolojiler bizim {lkemizin mali olmamustir.
ENKA, Demirdren, MAP, vb. bu teknolojiden
istifade ctmemislerdir. Neden? Bir kominikasyon
ortami yaratilmamistie. Kurulan her sirketle
birlikte teknolojiye para transter ediyoruz. Onun
icin {lke kiltiriniin, katma deger kiltiriiniin
ODTU,
Universitesi ve TUBITAK'a cok biiyiik gorevler
dismektedir.

yaratilmasinda; 110U, Anadolu

Varolan teknolojiyi, satin
aldigumiz teknolojiyi iilke mal: haline
getirmek asli gorevimiz olmalidir. Aksi
taktirde

dublikasyonlarla  biz vine giiniin

icerisine girer, icraatin disansinda kaliriz.

Sayin Ucer ulusal innovasyondan bahsetti, ilk
defa duydugum bir terim. Bunun Universitede
calisan, yanliz distinen, teorik sahada bulunan
kisilerin is sahasma acilmak icin yaptiklart bir
gayri
zorunda kaliyorum. Japonya'ya bakiyoruz 1960-

olay olarak ihtiyari  degerlendirmek
1970’lerde tilkenin bir hedefi olmus. O hedefin
icerisinde Benchmarking unsur ciknus. (Baska
birinin yapms oldugu isi kendi yoninden
kopyalayarak ondan istifade etme, kopya
¢cekme). Su anda bence TEI'nin yapug, elde
ettigi teknolojinin ve basarinin bizim diger tarafa
nasil  kopya edilebilecegimizin yontemini
yasallastirmamiz lazim. Ve bu konudaki atlimlar
gerceklestirmemiz lazim. Bu ydénlendirmenin
yapilmasini  Oneriyorum. Tabi

yaptigimiz zaman neyi elde edecegiz? Bilgi

bunu

toplumu, enformasyon toplumu unsurlarindan
azami sekilde istifade edecegiz.

Son bir aciklamam var. Artik Savunma
Sanayii ile ilgili hedeflerimizi de kesin
koymak zorundayiz.

“Ben 225 dretimim ile F-110 motoruna
hikmettim” demek olmaz. Onun disinda c¢ok
daha fazla parca bu llkede imal edilebilir
durumda. Stiphesiz biz TEI'ye bir hedef vermisiz.
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e To what extent has the country culture
been dominated which is one of the exceedings?

We sent 560 people abroad for TAI and I
believe that 270-280 of them who moved away
from these people have been influential on the
extension of 9001, 9001 ISO understanding in
Turkey, However, each of them performed as an
individual soldier. But, technologies existing on
institutions which don’t have the possibility to
leave didn’t become the goods of our country.
ENKA- Demirdren, MAP etc. didn't utilize this
technology. Why? There was no communication
environment available. By every established
company we are transferring money to the
technology. As a result of this. ITU, METU,
University of Anadolu and TUBITAK have very
important missions on the creation of country
Our main
responsibility should be to make the
existing technology and the technology we
bought, the goods of the country. Other wise,

we enter into the day with duplications and

culture, value added culture.

remind behind the performance.

Mr. Ucer talked about national innovation,
that's a term which I heard for the first time. I
have to evaluate this involuntarily, as an activity
which is done by the people working in the
university, thinking

only and existing in

theoretical field to open to work field. We look at

Japon, it became a target of the country in 1960-

1970’s, within that target, Benchmarking
element appeared. (Utilizing that somebody else
did copying and its own direction cheating) At
this moment, we have to legalize the way the
others copy us. our technology and success. We
have to realize the breakthrough on this issue. 1
suggest that this directing is made, of course,
what will we obtain when we do this? We will
utilize the elements of knowledge society,

information society in a maximum way.

I have one last explanation. Now, it’s time to
determine our target about Defense Industry
definitely.

It's not reasonable to say “I've dominated to
F-110 engine with my 225 pieces of production.

So many parts besides it may be produced in this



Hedefte verilen rakamlar dogrdur ve bu

rakamlarin  disina  ¢ikidmas:  imkansizdir. O
olanaklar azami sekilde kullanilmistir, Bunu
taktirle iilkede bulunan
olanaklar kullanilmamaistir, bu iilkedeki
imkanlar: kullanacak bir dizenlemeye

ihtiya¢ vardir. Yine burada eskiye gitmek

aniyoruz damad

istiyorum: 1966 senesinde Almanya'va ilk Jet
Motor ekibini Kaynak ve Enerji egitimine
gotlirdigim zaman, tlkenin “J79 yanma odast”
imal ettigini gordiim. Iki sene sonra gittigimde
ayni tlkede o zaman TA22 motorunun “cold
section'unun  yani kompresdr section”unun
tretildigini gordim. Daha sona RB199 motoru
projesi geldi. Burada “hot section” parcalarin
tretimi icin Savunma Bakanhigi'nim fon ayirdigimn
ve siursiz yetki verdigini gordim. ABD ile
yaptuiklart  F-4  projesinde de  “support”
parcalarinin Gretimi icin Savunma Bakanhiginin
fon aywdigini ve sinirsiz yetki verdigini gordim.
ABD ile vaptiklart F-4 projesinde de “support”
parcalarinin teknolojisini aldiklarint gordim.
Yani ucak motorunu kisumlara ayirmislar
ve bu konu iizerindeki tiim hususlardan sen
sorumlusun MTU veya ManTurbo demisler
ve hedefe dyle ulasmislar. Boyle modellere
ihtiyacimuz var. Bu modellerimiz icerisinde,
vanliz kendi miiesseselerimiz icerisinde doniis
degil buttin Turkiye endistrisine hiitkmedecek
motor  modelleri

yaratmak  ile  ilgili

sorumlulugumuz var.

Umariz ki bundan sonraki seminerlerde
bunlar dile getirilir ve modeller secilir. Beni
dinlediginiz icin tesekkiir ederim. Arz ederim.

Rufki UTKU

Miisade ederseniz, sizlere sayin misafirlerimiz
diyecegim. Ev sahibi oldugumuzu belirtmek
icin s6z almak istiyorum.

Biz bu ise baslarken su miitevazi dosyalarin
Gzerindeki isme bakarsaniz sadece Ugak Motor
Sanayiinin Gelismesi icin bu panelleri
diizenlediginizi goreceksiniz. Ben bu kadar
biiytik ilgi olacagini ve gelisecegini tahmin
etmiyordum. $imdi bakiyorum bazi beklentiler
var.

Ancak biz mevkiimiz itibariyle istenilen
katllimi saglayabilecek durumda degiliz. Bu
sebepten bunu gelecek toplantda bizlerden
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country. Undoubtely, we gave an objective to
TEL The numbers given in the objective are real
and it is impossible to exceed these numbers.
These possibilities are used in a maximum way.
We appreciate this but the means in the country
haven't been used, a regulation is needed that
will use the means in this country. I want to
remind the past here: When T took the first Jet
Engine team for Welding and Energy Training to
Germany in 1960, I saw that the country
procuded “J79 combustion chamber”, when 1
went two years later, | saw that the “cold section”
that is “compressor section” of the TA 22 engine
was as produced in the same country. Then came
the RB199 engine project. Here, I saw that
Defense Ministry gives fund for the production of
parts and gives unlimited authority. Also on the
F4 projects they were doing with USA, they took
the technology of “support” parts. That means
they divided aircraft engine into parts and
they gave responsibility to MTU or MAN
Turbo on all issues over that subject and
they reached the objective in this way. We
this. We

responsibility of creating engine models which

need models like have a
will dominate the whole Turkish Industry but not

only a cycle within our own organization.

We hope that all these are discussed in the a
following seminars and models selected. Thank

you for listening me.
Rifla UTKU :

With your permission. I will call you dear
guests. I want to have the word to mention
/state that we are the host.

When we start with this studies, if you look at
the name on these modes files you will see that
these panels are

arranged only for the

development of Aircraft Engine Industry.

I didn’t expect that the interest will be so high
and improve. Now [ see that there are same

expectations,

However, we are not able to provide the
required participation regarding our status.
Because of this. don’t expect this from us on the
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beklemeyin, biz sizden bu katllimi saglamaniz
bekliyoruz. Bu toplantilart hazilarken amacimiz
buydu. Ayrica bu toplantilarin devami
konusunda da TEI Yonetim Kurulu karar
verecektir,

Erkut YOCAOGLU

Rifki
ettigimiz hususlar degildi. TET'ye mitesekkiriz ki

Pasam bunlar bizim TEI'den rica
bu platformu baslatti ve bu platform biiytyerek

gidiyor.

ki
kuruluslarin temsilcileri, hatta burada olmayip da

Zannediyorum burada  bulunan
katlmasint arzu etigimiz temsilcileri de bu ise
katabilirsek, bu. organizasyonu TEI'nin tzerinde
hicbir  yiitk  kalmayacak

sekilde organize

edehiliriz.

Tkincisi konunun dagilmamasi, hadisenin
gercekten “ugak motorlar” etrafinda kalmasi
acisindan bu arzuyu dile getiriyorsaniz, onu da
soyle temin ederiz ki “toplanular ne sckilde
vapilirsa yapilsin, isin baslangic noktasi, temeli
TEI'nin yarattig: platformdur” bu da hicbir zaman
unutulmaz.

Rifk:s UTKU

Ben soylediklerimi tenkit olarak soylemedim.

Yetkimizi  belittmek — amaciyla  soyledim.
Gordaguniz gibi isler cok buytiyor, biz diinden
beri iki Yonetim Kurulu Uyesi arkadagimla
birlikte dustiniiyoruz, bu Devlette kimin gorevi

olmal?
Once Sanayii Bakanlig dedik.

Sonra baktik sizin sektorde isin icerisine
girince Enerji Bakanligi var. Misade ederseniz
biz Basbakan Yardimciligi yapamayacagiz.

Simdi sizlere sormak istiyorum: bizim
baslatigimiz isi ayni sekilde bir yillik periyod da

devam ettirmek isteyen bir talip var mr?
Erkut YUOCAOGLU

TEI bu isin temel tasi olmak kaydiyla,
muhakkak buluruz efendim.

Sitka Sunday ORUN

Benim bir iki konuda cok kisa bir aciklamam
olacak.

e Birincisi; “kanat¢ik” konusu ile ilgili.
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next meeting, we are expecting you to provide
this participation. That was our purpose while
preparing these meetigns. Additionally, TEI BOD
will decide about the countinuity of these
meetings.

Erkut YUCAOGLU :

General Rifki, these were not the issues we
requested from TEI. We are thankful to TEIL it
started this platform and this platform goes
growing.

I guess if we can add the representatives of
the institutions here and indeed the ones who
are absent, even we wanted them to be here, to
this business, we may organize this work without
a burden remaining on the back of TEI.

Secondly, if you express this desire regarding
that the subject does not disperse and the event
really remains around “aircraft engines”, we can
provide it in that way “no matter the way
meetings are conducted, the starting point, is the
platform created by TEI” and this will never be
forgotten.

Rufks UTKU :

I didn’t talk for criticizing. 1 told it to state our
authority. As you, things are growing, we are
thinking together with two colleagues who are
members of BOD since yesterday, whose job
should be this in the Government?

First, we said Ministry of Industry.

Then, when we enter into your sector, there is
Ministry of Energy. With permission, we will not
perform the job of Deputy Prime Minister.

Now, I want to ask you: Is there anybody
willing to carry on this job in the same we started

in one year period?

Erkut YOCAOGLU :

We will definitely find it sir, with the
condition that TEI is the building block.

Sitks Sunday URUN :

I will make short explanations on a few
subjects.

e First is about “blade” Helicopter
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Helikopter imalatr bildiginiz gibi SSM'de, TUSAS
ve kismen Vakifla birlikte yuriitilmekte. Bu
amacla, bu konuyu da kapsam icerisine aldik,
1998 yilinda goriisme imkani olur.

e fkincisi, Silahli Kuvvetleri Giiclendirme
Vakfi Baskani Sn. Sezgin kaldigi stirece bu
toplanular Bodrum’da da olsa, Istanbul’da da
olsa katilir,

e TEI icin ¢alisiyoruz, ortag oldugumuz bir
muesese.  Gortlebildigi  kadanyla  gerek
kojenerasyon olsun, gerek deniz aplikasyonu
olsun, karadaki faaliyetleri olsun pek c¢ok
uygulamast var. Gelecekte gelismesi gereken bir

kurum, 2-3 katina ¢ikmasi gereken bir kurum.

Litfen Sn. Yénetim Kurulu Uyeleri buna

hazirlikl olsunlar.

e Diger bir konu da Calisma Grubu'na belli

calisma konular aktarimasi gerekiyor.,

Bence bunlarin en 6nemlisi Bnb. Yavuz yeni
bir organizasyon teklif etti.

Aymi zamanda Sevgili Sinan Bey'de yillardir
tekrar ettigi bir konuyu dile getirdi, o da Tark
NASA's1 konusudur.

Uygun gorildiagi taktirde Calisma Grubunun
bu konuda bir calisma yapmasi. Gelecek
toplantida bu konuda bir takdim yapilirsa, ve
Bakan diizeyinde bir katilim da saglanirsa,
lizerinde karar verilmesi gereken hususlar ortaya

alulmis olur diye diistintiyorum.

e Baska bir konu, yine Calisma Grubu'na
yonelik: Konusmacilari, seminerin
konusunu tayin ettikten sonra
belirlemeleri. Belki iki giin yetmeyecek g
gline cikacak. Bunun lzerinde de durmalarini

rica ediyorum.

e Son olarak da gorebildigim kadariyla
imkan ve Kkabiliyetlerimizi vyeterince
tanumayoruz. Bizim Vakif olarak sahibi
oldugumuz bir jeneratér Fabrikamiz var. Bu
tesisleri kendi aramizda bir gezi diizenleyerek
tanimayt teklif ediyorum.

Tesekklr ederim, gayet gilizel bir seminer
oldu.
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manufacturing is executed in SSM together with
TUSAS and partly Foundation, as you know.
With this purpose, we included this subject
within the scope. There may be possibility of
conversation in 1998,

e Second, Armed Formed Foundation will
participate these meetings even if they are
conducted in Bodrum or Ankara, as long as its

Chairman is Mr. Sezgin.

e We are working for TEL It's a partner
institution. As for as it's observed, it has many
applications, naval application, cogeneration,
operation on land. It's an institution which
should develop in the future, it should be

redoubled or tripled.

Please, dear members of BOD be ready for

this.

e Another issue, some study subjects should

be transferred to Working Group

I think, the most important one of them is
that Major Yavuz suggested a new
organization.

At the same time Mr. Sinan expressed a
subject which he has been repeating for years,
that is the issue of Turkish NASA.

If it is seen appropriate: Working Group
should conduct a study on this issue. If a
presentation is made on this subject in the next
meeting and a participation on Ministry level
is provided, I think the subjects are put forward

which should be decided on.

= Another subject is also directed to Working
Group. Their Determination of Speakers
after making the seminar topic clean. May
be two days will not be enough and it will extend

to 3 days. I request that they also focus on them.

e Lastly, as far as | have seen, we don’t
know our means and capabilities well
enough. We have a Generator Factory, as a
Foundation. T suggest to be familiar with it

arranging a visit.

Thank you, it was a quite a fine seminar.
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Erkut YOCAOGLU
Cok tesekkiir ederiz.

Ben de Calisma Grubu konusunda bir sey

soyleyeyim: Zannediyorum tiim
grubumuzun ortak arzusudur ki Motor
Grubu daha da
calismalarina devam etsin.

heyetinizin kararina

Calisma
Bu konuda
ihtivac var mu
bilemiyorum ama sanki giiclenerek ve
toplantilarina daha degisik expertiz
sahalarin1 da dahil ederek calismalarmin
devamini istiyoruz.

Calisma Grubundaki arkadaslarimin  bu

gorisleri not ettiklerini timit ediyorum.
Omer ANLAGAN

Ben bir temennimi dile getirmek istiyorum;
TEI bizim en kiymetli, gozde kurulusumuz.
“Turkiye’de biz de ucak motor sanayinde
birseyler yaptyoruz” dedirten kurulus. Fakat
TEI'ye bakti@umiz zaman gorityoruz ki temel
Yani  “motor

faaliyeti  “tretim”dir.

parcalarinin tiretimi”’nden ibarettir.
Harhangi bir “motor gelistirme faaliyeti”

yok. Zaten bu toplantinin amaci da o tarafa nasil

gececegimiz tartismak. Ancak TEI'nin su anda

kazanci Uretimden kaynaklanmaktadir. Bir Ar-Ge
faaliyetine gecmesini bekledigimiz bu kurulusun
finans kaynagi kazandig paralardir. Dolayisiyla
temel kazanc tiretim olan bir kurulusun
“aretim teknolojisi” ile de cok yakindan
ilgilenmesi lazim.

Biz hep ucak motor teknolojisi ve o alandaki
ArGe'den bahsediyoruz ama temel faaliyeti
tiretim olarr bu sirketin “tiretim teknolojilerindeki
gelismeleri de yakindan takip etmesi” lazim ki bu
kﬁrese[legme kavrami  icerisinde  buylk
kuruluslarin da, mesala; GE temsilcisinin diin
belirttigi gibi “biz out sourcing” yapiyoruz, artik
parcalart toparlayip bir sistem tasarliyoruz ve
entegre ediyoruz.” dedigini de gtz dniine alirsalk,
demelk ki TEI'nin ileride yapacagi cok sey var.
Dolayistyla benim temennim odur ki: “Bundan
sonraki toplantilarda da artik yeni Gretim
teknolojileri konusunda da konusmalar

olsun”.
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hizlanarak

Erkut YOCAOGLU :
Thank you very much.

Let me say something on Working Group
as well: T hope it is the common desire of
our whole group that Engine Working
Group carries on its studies even faster. I
don’t know if there is need for the decision
of your Board but we want the continuity of
these studies by getting more powerful and
including more different expertise fields in

its meetings.

I hope that my colleagues in Working Group

noted these opinions.

Omer ANLAGAN :

[ want to depict a request of mine. TEI is our
most precious, popular institution. It causes to be
said “we are doing something in aircraft engine
industry in Turkey as well”. However, when we
look at TEL, we see that its basic activity of
“engine parts”. It does not have any activity
of “engine development”. In fact, the purpose
of this meeting is to discuss how we will proceed
income is production. The financial source of
this institution which we expect to start an R&D
activity is the money it earns. Therefore, an
institution whose basic income is
production should deal with “production

technology” very closely.

We are always talking about aircraft engine
technology and R&D in this field but this
company whose basic activity is production
should “follow the developments on production
technologies very closely”. Within the scope of
globalisation concept, TEI has so much to do in
the future, when we take into account that big
institutions, for ex, the representative of GE said
yesterday “we are doing outsourcing we are
bringing the parts together designing a system

and integrate it”. Consequenly, my wish is that:

speeches about new production
technologies takes part in following
meetings.



Simdi TEInin “dinya’nin en ileri tiretim
teknolojisine sahibiz” diyecek durumu
oldugunu sanmiyorum.

Daha vyapacak ¢ok sey var ve cok
yenilikler geliyor. Bu konuyu da dile getirmek
istedim.

Umit KUS

Omer Anlagan Hocama katliyorum.

¢ Benim de soylemek istedigim
“outsourcing” idi. Ciinkii bugln birinci

oturumda Sn. Tayfun Mutlu'nun konusmasinda
basta TEl'nin “outsourcing”den pay alma
konusundaki cabalarini dinledik. TAI'de yine
FLA projesi basta olmak {zere dinya
konsorsiyumlarindan birtakim ;paylar aliyor.
Ulkemiz isin igerisine gitiyor. Benim burada
altini ¢izmelk istedigim nokta “out sourcing”den
diger sirketlerimizinde ki ozellikle Tirkiye'de
ucak motoru tizerine c¢alisan 1.HIBM, THY nin,
savunma sanayiinde o6nemli rol oynayan;
ROKETSAN. ASELSAN,HAVELSAN
kuruluslarimizin  da yurtdisindaki yiiksek
teknoloji ile calisan firmalarla, bilyiik
giiclerle pay
konusunda daha ¢ok calismasi, sanirim

gibi

outsourcing’den alma
ozellikle panelin adindaki gibi gelecege
yonelik calismalar oldukca énemli olsa
gerek.

® Buna yine paralel bir konu, out sourcing’in
yurticinde kullanilmasi. Biraz once de belirtildi,
yan gelismesi bu
firmalarimizin yurticinde kendi yiiklerinin
azaltilmasi ve gercekten kaliteyi arttirmak
icin, out

sanayiinin icin

sourcing imkani taninmasi

gerektigine inantyorum.
Konusmami soyle bitirmek istiyorum:
Hepimizin tilkemizde kim kimdir?

Nerede ne yapwyordur? gibi bir kataloga
ihtiyact olduguna inanryorum.

Erkan AYDER

simdi bu iki giin boyunca hep beraber,
birtakim seyler tartistik, konustuk. Benim soyle
bir tespitim var; Bizim herseyimiz var. Tek biiytk
problem olarak karsimiza “malzeme olarak da
ucak motorlarinda kullanmlan, “pal” adi verilen

malzeme ciku.
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I don’t think TEI is in a position to be
able to say “we have the most advanced
production technology of the world”

There are still so many things to do and
many novelties are coming. | wanted to
depict this topic as well.

Umit KUS :
I agree with with professor Omer ANLAGAN

What

“outsourcing”. Because, on the first session

I also

wanted to say was
today, on the speech of Mr. Tayfun MUTLU we
listened to the efforts of TEI to get share from
“outsourcing” TAI gets shares from world
consortiums, being the FLA project on top. Our
country gets into the business what [ want to
istitutions like
ROKETSAN, ASELSAN, HAVELSAN, which play

an important role in the defense industry of THY

underline here is that our

and 1.HIBM which works on aircraft engine in
Turkey; should study more on getting share
from outsourcing together with firms
working by high technology in abroad and
great powers. I guess, especially studies
directed to the future like on the name
panel should be quite important.

® Again a topic parallel to this, the use of
outsourcing in inland. It was just stated as well, I
believe that the burdens of these firms
should be reduced
development of side-industry and they
should be given the possibility of out

in inland for the

sourcing to increase the quality.
I want to finish my speech this way

I believe that there is a need for a
catalogue like who is who in the country of all

of us where what is he/she doing?
Erkan AYDER :

During these two days, alltogether, we've
discussed, talked about various things. T have got
such a fixation: We have everything. The only
big problem we have encountered was the
material called “blade” which is used in aircraft

engines as material,
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Bir de biz bu sorunu nasil bir

“organizasyon”la halledebiliriz?

Kanimca, kiiciik Calisma Gruplar kurarak. Bu
Calisma Gruplan dublikasyonlart da, yani ayn
isin  birden fazla yapimini, tekrarint  da
engelleyecek sekilde bir oganizasyona giderek,
oze  dogru  bir

gelistirme  yapilabilir

dustincesindeyim.
Tesekkiir ederim.
Erkut YOCAOGLU
Tesekkiir ederim.

Zaman planlamanuz acisindan toplantiy1 sona
erdirmek istiyorum. Yanliz bazi arkadaslarim
bana gelenek olarak hatrlattlar, ona uyacagun.

Bizim konumuz c¢ok ciddi bir konu, herkesin
bu konuda heyecani ¢cok yiiksek bir seviyede ve
endeks oyle ki tartismaya basladiginiz zaman,
eninde sonunda

Tirkiye'yi kurtarmaya

gidiyoruz.

Her konumuz boyle. O ylizden ben konuyu
biraz hafifletmek icin size ufak bir hikaye
anlatacagun, miusadenizle

ondan sonrada

toplantiyr bitirecegim.
Simdi Turkiye'nin durumunu biliyorsunuz,
Para yok,
Kaynak yok,
Tesisler var ama orta seviyede.
Daha neler istiyoruz neler.

Belki en iyi konumuz insan konusu, orada
cok ciddi bir potansiyelimiz var.

Proje yok.
Yada var ama kendimizi akuple edemiyoruz.
Koordinasyonda eksikligimiz var. vb.

Bu bana sunu hatirlatti. (burada bulunan

yabanct  konuklarimiz  benim  kusuruma

bakmasinlar) bir hikaye anlatacagim:

Bir Fransiz la bir Italyan yanyana bafif

kafayr cekmis sohbet ediyoriar. Fransiz ¢ok
gezmis biri belki de Tech-Rep. Diyor ki “Ben ¢cok
sey gordiim, idealimdeki bayat su:

Bir tane Japon karim olsa, bana Cin
mutfagindan yemekler yapsa. Bir Ingiliz
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And also; by what kind of an organization can
we solve this problem? In myv opinion, by
establishing small Working Groups.

I think these working ggroups may be
developed by getting organized in a way to
prevent duplications, that means the repetition of

the same job.

Thank you.

Erkut YUCAOGLU :
Thank you.

I want to finish the meeting regarding our
time planning. However, some colleagues
reminded me as a tradition, I will conform with

this.

Our subject is a quite serious subject,
everybody is very excited and indexed to such a
thing that once we start the discussions we end
up by trying to rescue Turkiye.

That is the way all our topics are. Therefore, 1
will tell you story to “lighten” the subject, then 1

will finish the meeting with your permission.

You know the situation of Turkiye.

There’s no money.

There’s no resource.

Facilities exist but at medium level

We want many more things.

Maybe our best topic is human, we have a
serious potential there.

There’s, no project.

Or, there is but we can’t link ourselves.

We have deficiencies in coordination etc.
This reminded me (our foreign guests here

should forgive me) I will tell a story:

AFrench and anltalian were talking a little
bit drunk. French man is someone who traveled
so much might be a Tech-Rep. He says: P've seen

so many things, my ideal life is that.

Twish I bad a Japanese wife, she cooked
me from Chinese kiichen. I lved in an



evinde oturuyor olsam, bir de Amerikan
kurulusundan wmaag alsam. [sie benim
diisledigim hayat bu”.

ftalyan doniip diyor ki “Oyle bersey senin

istedigin gibi olmaz, bu igin bir de riski var. Bir

bakars in Japon evine hapsolmussun, Ingiliz
mudfagima mabkum olmussun, Cin maasiyla
gecinmek zorunda kalnugsin bir de Amerikan

karisia diigsersen hayatin harab olur”,
Simdi burada
Maas: parasal kaynak ve devletin kararlihg::
Ev, tesislerimiz
Hanim: insan giictimiiz, personel
Mutfak ise: Projeler.

Bir diistiniin bakalim Turkiye nerede?

Hepinize katldiginiz icin cok
tesekkiir ediyorum. TEI Yonetim
Kurulunun da izniyle gelecek sene

bulusmak tizere efendim.
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Englisb bouse and received salary from an
American ovganization. That'’s the life I am
dreaming of.

ltalian says to him “Everything does not
happen the way you want, this is a risky
business. You look and you find yourself
imprisoned in Japan bouse, bave to eat
Jrom English kitchen, limited to Chinese

salary and you bhave an American wife, then
your life becomes a disaster”

Now, here

salary: monetary source and the decisiveness

of the state
home: our facilities
wife: our human power, personnel
Kitchen: Projects
Think for while, where is Turkey?

Thank you all for your participation.
With the permission of TEI Board of
Directors meet you next year, sir.
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