OTOMOTIV

{2 PR
\&/ PAZARI

TURKIYE OTOMOTIV SEKTORUNDE
3. ARGE PROJE PAZARI

TURKISH AUTOMOTIVE INDUSTRY
3. R&D PROJECT EVENT

TANITIM KATALOGU
INTRODUCTION CATALOGUE

www.otomotivprojepazari.com




OTOMOTi

(‘2 )PRO

n.‘

\&/ PAZARI

A




TANITIM KATALOGU
INTRODUCTION CATALOGUE



TURKIYE OTOMOTIV SEKTORUNDE
3. AR-GE PROJE PAZARI

TURKISH AUTOMOTIVE INDUSTRY
3. R&D PROJECT EVENT




ICINDEKILER / CONTENTS

Onséz / Prologue

Giris / Introduction

Katihm Kosullan / Participation Conditions

Uludag Ihracatci Birligi Genel Sekreterligi (UIB) Hakkinda / About General Secretariat of Uludag Exporter Associations
Uludag Otomotiv Endustrisi Ihracatcilan Birligi (UIB) Hakkinda / About Uludag Automotive Industry Exporters
Associations OIB Yénetim Kurulu / OIB Executive Board

Proje Pazan Degerlendirme Kurulu Uyeleri / Project Event Commitee of Evaluation

Proje Pazan Odtil Kurulu Uyeleri / Project Event Commitee of Award

TURKIYE OTOMOTIV SEKTORUNDE 3. AR-GE PROJE PAZARI / TURKISH AUTOMOTIVE 3RD R&D PROJECT EVENT

Projeler / Projects



OTOMOTIiV
)|E
PAZARI o

Hepimizin bildidi gibi otomotiv sektdru gelismis ve gelismekte olan Ulkeler icin “anahtar” sektdr rolundedir. GUglU bir otomotiv sektory,
sanayilesmis Ulkelerin ortak &zelliklerinden biridir. Turkiye otomotiv sektdru, bugun Ulkemizin ilk U¢ buyUk sektéru arasinda yer almaktadr.
Otomotiv sektérumuiz bugun ulastidi noktada uluslararast standartlardaki uretimi ve Urtunlerinin kalitesi ile dunya pazarlarina ihracat yapan
bir sektdr konumuna gelmistir. Otomotiv sektérumuz 2013 yiinda gerceklestirdigi 21,5 milyar dolarlik thracat: ile ihracatimizin lokomotifi
olmustur. Dunyanin en buyuk 16. AB ulkeleri arasindaki siralamada ise altinct buyuk ureticisi olan Turkiye otomotiv endustrisi geldidi nokta
itibari ile "Turk Mal Otomotiv” Uretebilecek bilgi, birikim, tecrtibe, teknolojiye sahiptir. Halihazirda bu kadar guclt olan otomotiv endustrimizin
guiciine guic katmarnin yolu ise inovasyon, Ar-Ge, tasanm ve markalasmadan gecmektedir. Inovasyon, Ar-Ge, tasanm ve markalasmaya yénelik
calismalar, temel hedefleri Ulkemizi dunyanin en buytk ekonomilerinden biri haline getirmek ve 500 milyar dolar ihracat gerceklestirmek
olan 2023 vizyonumuzun vazgegilmez unsurlandir. Zira Uretim desenimizin “yukte hafif, pahada adur” bir yapiya evrilmesini saglamak; yani,
muhendislik ve malzeme bilgileri, ergonomi, etkin Uretim yontemleri ve pazar ézelliklerini de iceren tasanmlarla olusturulmus ve dogrudan
bir yasam tarzina dénusturtlmus, yenilik¢i ve markal Urtinlerin ihracatint artirmak bu yolda atacagumuz ik ve en 6énemli adim olacaktr.

Bu hedef cercevesinde Ekonomi Bakanhdu olarak, yatmm-uretim-ihracat zincirinin her bir halkasina yonelik olusturdugumuz tesvik
sistematigimizi Ulkemizde inovasyon, Ar-Ge, tasanim ve markalasma faaliyetlerini 6zendirecek sekilde kurguladik ve uyguluyoruz. Bu hedefler
dogrultusunda Turkiye otomotiv sanayiinin gelisimini desteklemek ve Ulke ekonomisine daha fazla katma deger saglamak Uzere, sektérun
rekabet gucunun gelistirilmesi, ithracat pazarlanndaki paymmizin korunmast ve artirlmasinin yani swa yeni ihracat pazarlanna ulagsmak
amacyla ilgili ttm kurum ve kuruluslarla koordinasyon halinde faaliyetlerimizi yurutuyoruz. Yine bu meyanda sektdrde yaraticilik, yenilikcilik
ve 6zgunluk iceren yeni projelerin tesvikine; sektor thracatimuzin yuksek katma degerli ve istikrarh bir sekilde buytmesi hedefine yonelik
calismalara buytk dnem atfediyoruz. Turkiye Otomotiv Sektdrt, Avrupanin Ar-Ge Merkezi olmayt hedeflemektedir. Bu dogrultuda, otomotiv
sektérumuz tasanm yeteneklerini gelistirerek, katma degeri arttrmak zorundadir. Bunun i¢in, Ar-Ge faaliyetleri ve tasarm gelistirmeye
yonelik projeler icin sirketlerin butgelerinden daha fazla pay aynlmast gerekmektedir. Devletimizin yeni tesvik duzenlemeleri ile sektdrel
Ar-Ge calismalarnin ivme kazanacagm dusunuyor, ulkemizde uUretilen araglarin yerlilik oraninin da %501erden %80’lere ulasacagina
inanyorum. Tesvik sistematigimiz kapsaminda Bakanhdumizca uygulanan tasanm destek programu ile tasanm dunyasinda Turkiyemnin yeri
vurgulanmaya baslandi. Destekledigimiz tasanim yarismalan ile tasarimcilanmuzin mesleki kariyerlerine basladiklan genglik yillannda, onlann
motivasyonlarnn en ust duzeyde tutmaya cahsiyoruz. Bdylece bir taraftan tasanm kulturtinun yayginlastintlmasin hedeflerken, diger taraftan
geng¢ Turk tasanmcilann dunyaya agilabilmelerine, uluslararast duzeyde kaliteli editim almalanna ve dunyaca taninmus profesyoneller ile
birlikte ¢calismalarina imkan saghyoruz. Bu destedin yururlige konuldugu 2011 yiinda 3, 2012 yiinda 14, 2013 yiinda 16, 2014 yiinda ise
toplam 20 adet tasarm yansmasiru Bakanlik olarak desteklemekte ve destek oldugumuz tasanm yarnsgmast sayisinin artmasindan gurur ve
mutluluk duymaktayiz. Bu baglamda, Uludag Otomotiv Enduistrisi Thracatcilan Birligi Proje Pazan ve Tasarim Yansmast otomotiv tasarm
alaninda yaratilacak farkindalik acisindan buyuk dnem tasimaktadir. Otomotiv sektdrimuzun uluslararast pazarlarda rekabet gucunun
artinlmasina olumlu katkilan olacagini dusundugum projelerin ve endustriyel tasanmlann yaninda yetenekli gencglerimizin ve tasanmcilann
sektdre kazandirlmast suretiyle sektérumuzun yaratici ve yenilik¢i yonunun gelistirilecedine yurekten inantyorum.

Gectigimiz yil duzenlenen “2. Ar-Ge Proje Pazan ve 2. Otomotiv Komponent Tasanm Yansmast” nda dereceye giren U¢ gencimiz bugun
Bakanhgumuiz imkéanlartyla yurtdisinda egditim-6grenimlerine devam etmekte ve tasanm yetkinliklerini gelistirme sanst bulmaktalar. Tasanmct
genglerimizin yurtdisinda aldiklan egitimden kazandiklan bilgi, beceri ve donarimlan ile ulkemizde otomotiv endustrisinin gelisimine katkida
bulunacaklanndan suphe duymuyorum. Bu yil Uguincusu gerceklestirilecek olan “Turkiye Otomotiv Sektérunde Arge Proje Pazan ve Otomotiv
Komponent Tasanm Yangmast” nin sonunda da ulkemizin basanh tasarmcilar kazanacagina ve yeni ve 6zgun Urunlerin ortaya ¢ikacagina
inaniyorum. Burada en 6nemli hedeflerimizden biri de, ortaya ¢ikacak Ar-Ge ve tasanmlann sanayiye entegre edilerek yuksek katma degere
déntistirtilmesini saglamak olacaktr. Iste tim bu amaclar dogrultusunda Bakanhgim tarafindan desteklenen 3. Otomotiv Komponent Tasanm
Yangmast” ile “3. Ar-Ge Proje Pazannin basanh gegecedine ve otomotiv sektérumuzun gelisimi ve thracatina buyuk katkilar saglayacagina
inaniyor, organizasyonu Ustlenen Uludag Otomotiv Endustrisi Thracatcilan Birligi basta olmak tizere organizasyonda emegi gecenleri tebrik
ediyor ve tum yansmacilanmuza basarilar diliyorum.

Nihat ZEYBEKCI
T.C. Ekonomi Bakant
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As we all know, the automotive sector is a "key” sector among developed countries and developing countries. A strong automotive sector
is one of the common aspects of industrialized countries. Turkey's automotive industry is today among the top three largest sectors in our
country. The automotive industry has now become an industry exporting to world markets with production at international standards
and the quality of its products. Our autormotive industry has been the engine of our exports in 2013 with its exports amounting to $21.5
billion. The world's largest 16th and 6th largest producer among EU countries, Turkey's automotive industry now possesses the information,
knowledge, experience and technology to produce "Automobiles Made in Turkey”. Putting further strength on our already strong automotive
industry is only possible through innovation, R & D, design and branding. Innovation, R & D, design and branding efforts are indispensable
elements of our 2023 vision, the basic goals of which are to tum our country into one of the world's largest economies and to reach an export
rate of $ 500 billion. Yet, the first and the most important step in this path is turning our production pattern into a pattern which is “light in
weight, heavy in value’, in order words, increasing export of innovative and branded products created with designs consisting of engineering
and material data, ergonomic, efficient production methods and market features and turned into a lifestyle.

In the framework of this goal, as the Ministry of Economy, we are building and implementing our incentive system to encourage innovation,
R & D, design and branding activities in our country. In accordance with these goals, we are conducting our activities in order to support
the development of the Turkish automotive industry and to bring more added-value to the national economy in coordination with every
establishment and organization that are closely interested in improving the sector’'s competitiveness, maintaining and increasing our share
in the export sector and furthermore opening up to new export markets Again by these means, we attach great importance to supporting
creative, innovative and authentic projects and expanding our sectoral export with high added value and stability. The Turkish Automotive
Sector aims at being the R & D Center of Europe. To this end, our sector needs to ameliorate its design abilities and bring more added-
value. Thus, companies need to spare more share from their budgets in order to support R & D efforts and the projects towards developing
new designs. [ believe that with our govermnment's new incentive arrangements, sectoral R & D studies will gain speed and the vehicles
manufactured in our country, the domestic vehicle rates will go up from 50% to 80%. With the design incentive program applied by our
Ministry in the scope of our incentive system, emphasis is now placed on Turkey's place in the world of design.  Within the scope of our
incentives and the design competitions that we support, we are trying to encourage our young designers at the beginning of their carrier
paths and to keep them highly motivated. Thus, on the one hand, we aim to make design culture become widespread in our country, and
on the other hand, we provide our young Turkish designers with the opportunity to open up to the world and to receive quality education at
an intemational level and to work with intermationally famous professionals. Since this incentive was put into practice, our Ministry has been
supporting design competitions, namely 3 in 2011, 14 in 2012, 16 in 2013, and 20 in 2014, and we are proud and happy with the increasing
number of design competitions we support every year. In this context, Uludag Automotive Industry Exporters’ Association R & D Project
Competition and Component Design Competition are of great importance to build awareness on automotive design. I strongly believe that
our sector’s creative and innovative side will develop and the projects and industrial designs will have positive contribution to increasing
competitiveness of our country in the interational market and furthermore, will bring new young talents and designers to our sector.

Three among the winners of “The 2nd R & D Project Event and the 2nd Automotive Component Design Competition’, organized last year
had the chance to go abroad for education and improve their designing abilities abroad and they still continue their education with the
support of our Ministry. [ am confident that these young designers will highly contribute to the development of the Turkish automotive
industry with the knowledge, ability and experience that they have gained from their education abroad. I believe that our country will gain
new successful designers and that new and authentic products will come forth as a result of the “Turkish Automotive Industry R & D Project
Event and Component Design Competition” the 3rd of which will be organized this year. One of our most important goals is to integrate the
R & D and design projects into the industry and to tum them into high added-value. In accordance with all of these goals, [ strongly believe
that the “Turkish Automotive Industry 3rd Conventional R & D Project Event and Component Design Competition’, supported by my Ministry,
will be a great success and will have great contributions to the development and export of our automotive sector. I would like to congratulate
particularly the Uludag Automotive Industry Exporters’ Association and those who contributed to the organization of this event and wish all
the applicants great success.

Nihat ZEYBEKCI
Ministry of Economy, Turkey
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AR-GE VE INOVASYONLA VITES YUKSELTME ZAMANI..

Otomotiv sektéorumuiz Turkiye'deki en dnemli thracat sektdrlerimizden biri. Son 8 yildir en fazla ihracat yapan sektériumuz olan
otomotiv sektéri dogrudan ve dolayh olarak yaklasik 400 bin kisiye istihdam saglyor. Cumhuriyetimizin 100. Yiliicin hedeflenen
2023 Turkiye Ihracat Stratejisinde de sektoriin éncli guclerden biri olmast bekleniyor. 2013 yiinda 21,3 milyar dolar ihracat
gerceklestiren otomotiv sektérunun 2023 hedefi 75 milyar dolar. 2023 yiinda uretilecek 4 milyon adet tasit aracinin 3 milyon
adedinin ihrac edilmesi hedefleniyor.

Sadece ulkemizde degil, dUnya genelinde de otomotiv sektérunun hizh bir degisim gecirdigini géruyoruz. Bir tarafta elektrikli
ve hibrit araclar karbondioksit salmminin azaltiimasi, daha az yakit tuketimi beklentileri ve diger yandan da ¢cok daha konforlu
ve hatta soforsuz arac gibi ciddi teknik degisimlere gidiliyor. Uluslararast rekabette gozle gdrulur bir degisim yasaniyor, pazarda
konsolidasyonlar devam ederken yeni markalar ve teknolojiler de hizla ortaya cikiyor. Klasik Bati Avrupa, Kuzey Amerika, Japonya
ucgenindeki orijinal ekipman ureticileri gelismekte olan pazarlann orijinal ekipman ureticileri tarafindan giderek daha fazla
zorlanwrken kuresel kapasite fazlasi da ayn bir gucluk olarak karsilarina cikiyor.

Bu dinamikler icinde Turkiyenin hizla dedisen kuresel rekabet ortamina uyum saglamak icin en fazla odaklanmast gereken
konunun basinda Ar-Ge ve inovasyon geliyor. Bu anlamda otomotiv sektdrumuz de uretim merkezi konumunu, inovasyon,
marka, Ar-Ge ve tasanm merkezi konumuna cevirmeyi amachyor. 2023 hedeflerine ulasmak icin 6zgun tasariml, katma degeri
yuksek, ileri teknolojili Urtinler gelistirmeyi hedefliyor. Sektdérumuz kiresel anlamda musterin beklentilerine cevap veren, yuksek
teknoloji ile donatilmus, 6zgun urunleri tasarlayip Ureterek ve bu trtunleri dunyanin dort bir yanuna ihrag ederek farkhilik yaratabilir.
Dolayisiyla dnumuizdeki 9 yilda Turkiye otomotiv dunyasini sekillendirecek, yepyeni bir otomotiv ekonomisi gérmeyi bekliyoruz.

2023 Thracat Stratejisi kapsaminda thracatta katma degerin artmlimasi, yeni teknolojiler ile Uretim yapilmast, Universite-sanayi
isbirliginin guclendirilmesi ve ulkemiz ihracatcilan tarafindan 6zgun urunlerin uretilip, dunya pazarlarna sunulmast amaciyla
duzenlenen 3. Otomotiv Ar-Ge Proje Pazan ve Komponent Tasarim Yarnismasinin gecen senelerde de oldugu gibi otomotiv
sektérunun ve Turkiyemin 2023 hedeflerine buyuk katk saglamasinu diliyor, etkinliklere katilarak iddial tasanmlar ortaya koyan ve
sektdérun heyecanina katki saglayan tum degerli kattimcilara icten tesekkur ediyorum.

Mehmet Buyukeksi
TIM Baskar
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TIME TO STEP UP A GEAR WITH R&D INNOVATION...

Automotive industry is one of the most important export industries in Turkey. Our automotive industry, which has been the
most exporting industry for over the last 8 years, directly and indirectly employs about 400 thousand people. It is expected to be
one of the leading powers of the industry according to the targeted 2023 Turkey Export Strategy for the 100th year anniversary
of our Republic. The automotive industry export was S 21.3 billion in 2013 and $ 75 billion is targeted for 2023. 4 million unit
vehicle is aimed to be produced in 2023 and 3 million units of which is aimed to be exported.

Not only in Turkey but all over the world we see that the automotive industry is subject to a fast change. On one hand there are
expectations on the reduction of carbon dioxide emission electric and hybrid vehicles and less fuel consumption on the other
hand there are studies in serious technical changes such as much more comfortable vehicles and even unmanned vehicle. There
is an observable change in international competition, while consolidations continue in market, new brands and technologies are
emerging rapidly. The original equipment manufacturers in the triangle of the Classic Western Europe, North America and Japan
are increasingly forced by the original equipment manufacturers in the emerging markets; furthermore, to their disadvantage
they are also opposed to the global overcapacity.

Within these dynamics, R & D and innovation are on top of the list that needs most focus in order for Turkey to harmonize with
the rapidly changing global competition. Thus, our automotive industry aims at changing its production center position into
innovation, brand, R & D and design center and aims at developing highly technological products with authentic design and
high added-value in order to reach the 2023 goals. Our industry can manufacture and design products equipped with highly
technological aspects that can fulfill the expectations of the customer in a global sense and make a difference by exporting these
products all over the world. Therefore, we expect a brand new automotive economy that will shape the Turkish automotive
industry world in the next 9 years to come.

The 3rd Automotive R & D Project Event and Component Design Competition have had a good impact on the automotive
industry in the past year. We believe that these competitions will, once again this year, serve its purpose in the scope of 2023
Export Strategy, with increased added-value, production with new technologies, better cooperation between university and
industry and creation of authentic products by our country’s exporters, and make great contributions to Turkey's 2023 goals.
[ would like to express my profound thanks to all the valuable applicants who have attended our events, put forward their
ambitious designs and contributed to the industry’s excitement.

Mehmet Buyukeksi
Chairman of the Turkish Exporters’ Assembly
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OTOMOTIV SEKTORUNDE AR-GE PROJE PAZARI VE _
KOMPONENT TASARIM YARISMASI GELENEKSELLESIYOR

2006 yiindan bu yana ulkemizin ihracat sampiyonu olan otomotiv endustrimiz 50 yih asan tecrubesi, birikimi, altyapisy, urtin kalitesi ve
global uretim sistemleri ile dunyanin dort bir yanina ihracat yapan, Avrupamin en énemli tretim merkezlerinden birisidir. 2013 yih verilerine
gore otomotiv endustrimiz dunyanin 17buyuk ureticisidir. Aynca AB-28 ulkeleri icerisinde de 6. buyuk uretici konumunda bulunmaktayiz.
Ancak en dnemlisi 2013 yil Uretim verilerine gére Ulkemiz Avrupanin en buyuk ticari ara¢ Ureticisi olma konumunu surdurmektedir. 2013
yihinu 21,3 milyar USD ihracat ile kapatan endustrimiz, kuresel capta yasanan tum sikintilara ragmen hedeflerinden sapmadan yoluna devam
etmektedir. 2013 yiinda ulasilan 21.3 milyar USD'lik rakam otomotiv thracatinda ulasilan 2008 yiwindan sonraki en yuksek ihracat rakarmu
olmustur.

Ginumuzde 1.1 milyon arag Ureten otomotiv endustrimizin 2023 yil igin 4 milyon ara¢ Uretimi, 3 milyon arag ihracati ve 75 milyar USD'lik
ihracat hedefi de bulunmaktadir. Bizler dur durak bilmeden bu hedef dogrultusunda cahstyoruz.Otomotiv Endustrisi fhracatcilan Birligi
olarak daima otomotiv endustrimizin gelecegini dusunuyor, bu yonde projeler uretmeye caba gdsteriyoruz. Bu yil yine T.C. Ekonomi
Bakanhién destedi ve Turkiye Thracatcilar Meclisi koordinatérligunde, Otomotiv Endustrisi Thracatcilan Birligi olarak artik geleneksel hale
getirdigimiz ve ucuncusunu duzenleyecedimiz Turkiye Otomotiv Sektérunde 3. Geleneksel Ar-Ge Proje Pazan ve 3. Komponent Tasarm
Yansmasini yine Bursada organize ediyoruz. Bu yilki toplam para édulunun gegen yil oldugu gibi 300.000 TLyi buldugu 3. Ar-Ge Proje Pazan
ve Komponent Tasanm Yansmast otomotiv aksam ve parcalanna yonelik olarak duzenlenmektedir. Otomotiv endustrimiz mutlaka tasanm,
arge ve inovasyon konulanna yogunlasmaldir. Bu noktada tasanm, arge ve inovasyona agwlik verip, bu alanda guclu olmak, Turkiyede
uretilen ara¢ ve parcalarnn katma degerlerinin yukseltiimesi i¢in cok dnemlidir.

Firmalanmuza Ar-Ge ve inovasyona yatinm yapmalann, tasanm yetkinliklerini gelistirmelerini, markalasmaya énem vermelerini, patent
sayilannt artirmalann tavsiye ediyor, bu amaca yénelik dnemli bir adim oldugunu dusundugumuz ve artik geleneksellestirdigimiz Ar-Ge
Proje Pazan ve Komponent Tasarim Yangmast etkinliklerimize katimaya davet ediyoruz.

Son olarak, Turkiye Otomotiv Sektorunde 3. Geleneksel Ar-Ge Proje Pazan ve Komponent Tasarm Yansmast etkinligimize verdikleri
desteklerden dolay1 T.C. Ekonomi Bakanht ve Turkiye Thracatcilar Meclisine, projenin yUrttilmesindeki gayretlerinden dolayt basta Proje
Yiurttme Kurulu Baskant Sn. Omer Burhanoglu olmak tUizere tim Yirtitme Kurulu Uyelerine, Uludag Thracatc Birlikleri personeline, proje
yurutiictisi Capital Events firmasina, projeleri degerlendiren ve oylayan cok degerli Juri Uyelerine ve projenin her asamasinda desteklerini
esirgemeyen OIB Yénetim Kurulu ve Denetim Kuruluna tesekkiirlerimi sunuyorum.

Saygilanmla,

Orhan SABUNCU
OIB Yénetim Kurulu Baskant
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THE TURKISH AUTOMOTIVE INDUSTRY R&D PROJECT AND
COMPONENT DESIGN COMPETITION BECOMES A
’ CONVENTIONAL EVENT

Our automotive industry has been the export champion of Turkey since 2006 as it has been exporting its products to all over the world
thanks to its experience of more than 50 years, knowledge, infrastructure, product quality and global production systems According to the
data obtained in 2013, our automotive industry is 17th largest producer of the world. Besides, it is the 6th largest producer among EU-28
countries. Above all, our country has been continuing to be the largest commercial vehicles producer in Europe according to production
data of 2013. Our industry’s export has reached $ 21,3 billion by the end of 2013 and it is proceeding on its way without wandering away
from its objectives despite the global problems. Our industry reaching $ 21,3 billion by the end of 2013 has seen the highest export figure
since 2008.

Our automotive industry has been producing 1,1 million vehicles at present and its objective for 2013 is to produce 4 million vehicles,
to export 3 million vehicles, which corresponds to $75 million. We have been working hard in order to achieve these objectives. As the
Automotive Industry Exporters’ Association, we think about the future of our industry and we endeavor to create projects. This year, again,
we, as Automotive Industry Exporters’ Association, are organizing for the third time, the Turkish Automotive Industry 3rd Conventional R &
D Project Event and Component Design Competition in Bursa, in coordination with the Turkish Exporters’ Assembly and with the support
of Ministry of Economy, Republic of Turkey. The 3rd R & D Project Event is organized for automotive component and parts with a total
monetary award up to TL 300.000 this year, as is was the case last year. Our automotive industry definitely needs to focus on design, R &
D and innovation. At this point, it is of great importance to focus on R & D and innovation, to be strong at this field, and to raise the added-
value to cars and components made in Turkey.

We advise our companies to invest in R & D and innovation, to improve their design capabilities, to attach importance to branding and
increasing their product patent numbers. In consideration of these, we invite our companies to attend our conventional R & D Project Event
and Component Design Competition events which we consider a very important step towards our goal.

And finally, I would like to extend my thanks to Republic of Turkey Ministry of Economy and Turkish Exporters’ Assembly for their support
to Turkish Automotive Industry 3rd Annual R&D Project Event and Component Design Competition, to Mr. Omer Burhanoglu, Chairman of
the Project Board, and to all members of the Executive Board for their efforts in the execution of the project, to the staff of Uludag Exporters’
Association, to their project coordinator Capital Events, to the Esteemed Jury and the members of Assessment and Award Boards who have
evaluated and voted the projects and to the Executive Board and Supervisory Board of Automotive Industry Exporters’ Association who
have provided full support in every phase of the project.

Sincerely,

Orhan SABUNCU
QOIB Chairman of the Executive Board
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SATICILAR ORGANIZE OLDU, SIRA ALICILARDA...

T.C. Ekonomi Bakanhiginin himayelerinde ve Tlrkiye fhracatcilar Meclisi (TIM) koordinatérliiginde, Uludag Otomotiv Endustrisi Ihracatcilan
Birligi (OIB) tarafindan iki yildir diizenlenen ve artik geleneksel hale gelen Otomotiv Sektériinde Ar-Ge Proje Pazar ve Otomotiv Komponent
Tasanm Yansmast Ar-Ge, inovasyon ve tasanm konulannda topyekun farkindalik hareketinin ilk adinudr.

Bu yil ticiincusunu duzenledigimiz ve her yil icerigini gelistirerek uluslararas: arenada da markalastirmak istedigimiz, “Turkiye Otomotiv
Sektérunde Ar-Ge Proje Pazan ve Otomotiv Komponent Tasarm Yarismast nin bizler icin dncelikli amaci 2023 ihracat stratejisi kapsaminda
ulkemizde yenilik¢ci Ar-Ge ve tasarm kultUrunu olusturmak ve yayginlastirmaktir. Aynca otomotiv endustrisinin thracattaki tek temsilcisi
Uludag Otomotiv Enduistrisi Ihracatcilan Birligi (OIB) olarak ihracatta Uizerimize diisen goreve istinaden, otomotiv sektériinde katma degeri
artrmaktir. Bunun yanu sira yeni tasanmcilann yetistirilmesini tesvik etmek, Universite ve sanayi isbirligini guclendirmek, ézgun ve yaratict
fikirleri olan tasanmcilan destekleyerek projelerinin 6ncelikle Ulkemiz, daha sonra da dunya pazarlanna sunulmasina katki saglamak da
amaclanmz arasinda yer alyor.

Ulkemizin 2023 vizyonu dogrultusunda otomotiv endustrimize diisen misyon sektér thracati 75 milyar dolara cikararak, katma degeri
yuksek, ithalat orart dusuk, istihdami yogun, rekabetci, Ar-Ge, tasanm ve Uretimde dncu bir merkez olmaktr. Bu hedefler dogrultusunda
otomotiv endustrimiz mutlaka tasanm, Ar-Ge ve inovasyon konularna yogunlasmaldir. Tasanm, Ar-Ge ve inovasyona agulik verip, bu
alanda guclu olmak, Turkiye'de Uretilen arag, aksam ve parcalann katma degerlerinin yukseltiimesinin yegane yoludur.

Burada sunun ozellikle altim cizmek isteriz. Iki yilda tasarm yansmast ve proje pazarina 1000%e yakin proje basvurusu yapilmis ve bunlann
242 adedi etkinliklerimizde sergilenmistir. Biz bu etkinliklerimizin iki temel unsuru oldugunu dustunuyoruz; bunlann birincisi proje sunan
katthmcilar diger bir degdisle saticilar, ikincisi ise bu projeleri aip hayata gecirecek olan ana ve tedarik sanayicileri diger bir deyisle ahcilardur.
Yukanda yer alan rakamlardan anlasilacad Uzere proje sunan katiimcilar konusunda bir problemimiz bulunmamaktadir, ancak bu projelerin
hayata gegmesi hususunda sanayicilerimizin daha fazla destegini beklemekteyiz.

Sektdr temsilcilerimizin projelerimizi degerlendirmelerine, elestirmelerine ve katkida bulunmalarnna ¢ok énem veriyoruz. Ortaya konulan
yuzlerce projeden birka¢ tanesinin secilmesi ve degerlendiriimesinin inovasyon algisina katki saglayacagmna inaniyoruz. Sektorun
etkinliklerimize gosterecedi ilginin artmast bundan sonraki yillarda hem sunulan proje kalitesinin artmasina yol acacak hem de sektérun
sunulan projelere katkisini da artiracaktr.

Bu yil da 300.000 TLYyi bulan édulun daditilacad etkinliklerimizin sektérumuize deder katmasiny, ulkemizi 2023 hedeflerine bir adim daha
yaklastirmasini temenni ediyorum.

Son olarak etkinligimize verdikleri desteklerden dolayt T.C. Ekonomi Bakanhdma ve Turkiye Ihracatcilar Meclisine, projenin ytritilmesindeki
katkilarmdan dolayr OIB Yénetim Kurulu ve Proje Yiritme Kurulu Uyelerine, projeleri degerlendiren ve oylayan degerli Juri Uyelerine ve tim
proje ekibine tesekkurlerimi sunuyorum.

Saygilanmla,

Omer Burhanoglu
OIB Yénetim Kurulu Baskan Yardimcist & Proje Yurttme Kurulu Baskant
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VENDORS ARE READY, NOW IT IS BUYERS' TURN...

R&D Project Event and Component Design Competition of Turkish Automotive Industry, which is organized for the third time by Uludag
Automotive Industry Exporters’ Association (OIB) in coordination with (TIM) and with the support of the Republic of Turkey Ministry of
Economics and has become an annual event, is the first step towards total awareness movement in the issues of R&D, innovation and
design.

The primary objective of R&D Project Event and Component Design Competition of Turkish automotive Industry, the third of which we are
organizing this year and the content of which we want to improve each year and tum into an international brand, is for us to establish and
to spread an innovative R&D and design culture in our country within the scope of 2023 exportation strategy. Furthermore, as the
only representative of automotive industry in terms of exportation, Uludag Automotive Industry Exporters’ Association (OIB) increases
the added value of the automotive industry pursuant to its mission in exportation. Besides, we also aim to encourage bringing up new
designers, strengthening cooperation between the universities and the industry, supporting designers who have genuine and creative ideas
and contributing to the offering of these projects to the domestic market first and then to the world markets.

In accordance with the 2023 vision of our country, our mission is to raise the exportation of the industry up to $75 billion, and to become a
center with high added value, with import rates, employment-intense, competitive, and prominent in R&D studies, design and manufacture.
Inline with these objectives, our automotive industry must concentrate on design, R&D and innovation. Focusing on R & D and innovation
and being strong at this field are the only means to raise the added-value to cars and components made in Turkey.

We would like to strongly emphasize that there have been about 1000 project applications to the R&D Project Event and Component
Design Competition for the last 2 years and 242 projects among them have been displayed. We think that there are two main factors of
these events: one of them are the applicants or in other words the vendors and the other are the main and supplier industrialists who will
buy these projects and put them into practice, or in other words the buyers. As can be seen from the numbers above, we do not have any
difficulty in reaching out to the applicants but we would like to receive more support from our industrialists with regard to bringing these
projects to life.

We give great importance to the evaluation, criticism and contributions of the industry representatives to our projects. We believe that
selecting and evaluating a couple of projects among hundreds of projects submitted will contribute to the innovation perception. The
sector’s increased attention to our events will invite new projects in the years ahead and raise the sector’s contribution to the submitted
projects.

[ wish that our competitions with a total monetary award reaching TL 300.000 this year will add value to our industry and bring our country
one step closer to her 2023 goals.

And finally, I would like to extend my thanks to the Republic of Turkey Ministry of Economy and Turkish Exporters’ Assembly for their
supports, to OIB Executive Board and Project Executive Board members for their contributions to the implementation of the project, to the
esteemed members of the Jury who have assessed and voted the projects.

Sincerely,

Omer Burhanoglu
Vice Chairman of OIB Executive Board & Chairman of the Project Executive Board

G mnstw oy N B @
s,'.\x A ﬂM MECLISI JZ BIRLIGI -7 |

o rieitax



TURKIYE OTOMOTIV SEKTORUNDE 3. AR-GE PROJE PAZARI

Ilki 2012 yiinda diizenlenen Otomotiv AR-GE Proje Pazar, sektér profesyonellerinin, kendi hayallerindeki projeleri
hayata gecirebilme imkaru sunuyor. Uludag Otomotiv Endustrisi Ihracatcilan Birligi (OIB) tarafindan otomotiv
sektorunde urunlerin gelistirilmesi ve tasarim etkinliklerinin yayginlastirimast amactyla duzenlenen bu yarismayla,
otomotiv sektdru ve otomotiv kullanicilan icin yenilik¢i projelerin desteklenmesi amaclaniyor. Otomotiv AR-GE
Proje Pazan, universitelerinin ilgili fakultelerinde okuyan, yuksek lisans, doktora 6grencileri, akademisyen ve sektor
profesyonellerine katihm imkaru saghyor.

YARISMA BASVURU SISTEMI

Basvurular online olarak internet uizerinden yapilmustir. Yangsma katiimcilan, www.otomotivprojepazari.comweb sitesine
e-mail adresleriyle Uye olarak sistemde yer alan basvuru formunu doldurup, proje gorsellerini ve aciklamalann elektronik
ortama yuklemigslerdir. Bununla birlikte proje pazanna basvuru yapana katlimcilar Proje Pazan Sartnamesini ve Yazm
Klavuzunu imzalayarak, kendilerinden istenen gerekli belgeleri doldurarak yansma sekreterya adresine gondermislerdir.
S6z konusu odullendirmeler, yansma icin aymn ayn olusturulan on juri degerlendirme kurullan tarafindan yansmanin web
sitesi Uzerinden on elemeden gegirilerek, ana jurinin huzurunda yapmus olduklan proje sunumlanyla gerceklestirilmustir.

PROJELERI HAYATA GECIRMENIN AMACI

2023 Thracat stratejisi kapsaminda tlkemizde AR-GE ve tasanm kultirinun yerlesmesini, AR-GE ve tasarm
konulannda yeterli birikim olusturulmasi, ithracatta katma degerin arttinlmasi, yeni teknoloji ve metotlann uretim

sureclerine kazandirilmasi, yenilik¢i uUrunler tasarlanmasi, yeni tasanmcilar yetistirilmesinin tesvik edilmesi,
universite-sanayi isbirliginin gugclendirilmesi ve ulkemiz ithracatcilan tarafindan 6zgun urunlerin dunya pazarlanna
sunulmasina katki saglanmustur.
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3’0 R&D PROJECT EVENT IN TURKISH AUTOMOTIVE SECTOR

Held for the first time in 2012, the Automotive Design Competition enables design fans to realize the designs
of their dreams. With this competition held to develop the products in the automotive sector and popularize
designing activities, Uludag Automotive Industry Exporters Association (OIB) aims to support the innovative design
for the automotive sector and its users. In addition to the participation of undergraduate students from the related
departments of universities, the Automotive Design Competition enables those having a precious idea and fulfilling
the conditions to take part in the competition.

APPLICATION SYSTEM

Applications were made online. After having signed up www.otomotivprojepazari.com with their e-mail addresses,
the competitors filled in the application form and loaded project images and explanations to the electronic media. In
addition, the applicants signed Project Event Specifications and Guideline and after filling in the required documents,
they sent them to secretariat of competition. The rewarding was realized over the competition website by evaluation
juries created separately for each competition.

THE OBJECTIVE OF REALIZING THE PROJECTS

In the context of 2023 export strategy, the projects contribute to the fostering of an R&D and design culture in
our country, formation of sufficient know-how in the fields of R&D and design, increase of the added-value in

export, inclusion of new technologies and methods in the production process, design of innovative products,
encouragement of training new designers, strengthening of the cooperation between universities and industry,
and introduction of authentic products by exporters of our country to world markets.
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ULUDAG IHRACATCI BIRLIKLERI GENEL SEKRETERLIGI (UiB)

Uludag Thracatc Birlikleri (UIB), ihracatcilan érgutlendirmek suretiyle ihracat artirmak ve dis ticaretin lismesine
saglamak tzere,”5910 sayih Turkiye Thracatcilar Meclisi ile Thracatct Birliklerinin Kurulus ve Gorevleri Hakkinda
Kanun” cercevesinde ve “"Uludag Thracatc Birlikleri Genel Sekreterligi“catisi altinda farkh sektorlerde faaliyetlerini
surduren ozel butceye sahip ve tuzel kisiligi haiz olan bes ayn Birlikten olusmaktadur.

Bu Birlikler;

1.Uludag Otomotiv Endustrisi thracatcilan Birligi (OIB),

2.Uludag Tekstil Thracatcilan Birligi (UTIB),

3.Uludag Hazir Giyimve Konfeksiyon Thracatcilan Birligi (UHKIB),
4 Uludag Meyve Sebze Mamulleri Ihracatcilan Birligi (UMSMIB),
5.Uludag Yas Meyve Sebze Thracatcilan Birligi (UYMSIB),

2013 yl itibariyle Turkiye'nin 50 ilinde toplam 4.473 aktif tiyesi bulunan UIB'in temel amac,istigal sahast icindeki
sektorlerde; Turkiye'nin ithracat potansiyelini arttrmak,ihracat performansini yukseltmek ve yurticinde ve
yurtdisinda fuar organizasyonlan gerceklestirip,alim heyeti ve ticareti heyeti organizasyonlan yapmak suretiyle
ihracatcilanmuzin yurt disinda tanitilmasina katkida bulunmak seklinde tanimlanabilir.UIB bu amaca ulasmak icin
cok sayida gorev ve faaliyet icra etmektedir.

Bu godrevlerden baslicalan asagidaki baslhklaan altinda 6zetlenebilmektedir:
-Ticareti gelistirme faaliyetleri,

-lhracata yonelik devlet yardimlan,

-Egitim,seminer ve konferans duzenlemesi,

-Dahilde Isleme Rejimi ve ihracatin desteklenmesi konusunda hizmet ve gérevler.

UIB,belirtilen bu amac, gérev ve faaliyetleri cercevesinde ihracatin gelistirilmesi icin Uiyelerini desteklemektedir.
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SECRETARIAT-GENERAL OF ULUDAG EXPORTERS ASSOCIATION (UIB)

Uludag Exporters’ Association (UIB) consists of five different Associations having special budgets and legal
personalities and carrying on activities in different sectors within the framework of “The Law Nr.5910 on
Foundation and Duties of Turkish Exporters’ Assembly and Exporters Associations’ under the umbrella of the
"Secretariat General of Uludag Exporters Association’ in order to increase exportation and develop foreign trade
for the benefit of the country by organizing exporters.

These Associations are:

1. Uludag Automotive Industry Exporters Association (OIB),

2. Uludag Textile Exporters Association (UTIB),

3. Uludag Ready Wear and Clothing Exporters Association (UHKIB),

4. Uludag Fruit and Vegetable Products Exporters Association (UMSMIB),
5. Uludag Fresh Fruits and Vegetables Exporters Association (UYMSIB)

The main objective of UIB that has 4.473 active members in 50 cities of Turkey by 2013 can be defined as to
increase export potential and performance of Turkey and to contribute to the promotion of our exporters abroad
in certain fields of business by way of organizing procurement committees and trade delegations at fairs in
Turkey and abroad. UIB is currently performing a wide range of duties and activities in order to achieve this goal.

The major ones among these duties can be summarized as follows:

-Trade development activities,

- Government assistance for export,

-Education, seminar and conference organizations,

-Services and duties within the scope of Inward Processing Regime and support for export.

UIB supports its members within the framework of these objectives, duties and activities in order to develop
exportation.
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Uludag Otomotiv Endustrisi Thracatcilan Birligi (OIB) 1991 yilinda 246 tiye ve 163 milyon $ ihracat ile Uludag Ihracatc Birlikleri
(UIB) bunyesinde Bursada kurulmustur. TUrkiyede ihracat yapan butin otomotiv ana ve yan sanayi sirketleri otomotiv
ihracatcilaninin koordinatér birligi olan OIB'in tyesidir. OIB 2014 yilina gelindiginde toplam 2592 aktif Uyesiyle, Tirkiye
Thracati’min lokomotifi durumundaki otomotiv endustrisinin thracattaki tek temsilcisidir.

OIB 2013 y itibariyle 19,1 milyar dolar ihracat hacmine ulasrustir. Birligimiz 2013 yiinda UIB tarafindan gerceklestirilen
toplam ihracattan %83 pay alarak, yillardir strdirdiigui ihracat liderligini kararliikla devam ettirmektedir. OIB'in istigal konulart;
endustrinin ihracat hacmini artrmak, T.C. Ekonomi Bakanid ve Tirkiye Thracatcilar Meclisinin belirledigi politikalann
uygulanmastint saglamak, Uyelerini dis ticaret ile ilgili gelismelerden haberdar etmek seklinde &zetlenebilir. Ulkemizde
otomotiv endustrisinin rollu genel ekonomi icinde artan bi grafik cizmektedirYuksek katma deger saglama potansiyelinin yanu
sira sanayilesmenin ve teknolojik gelismenin temelini olusturan otomotiv endustrisiyillar icinde godsterdigi buyume hizi ve
sagladidt ihracat olanaklan ile Turkiye ekonomisi icinde cok énemli bir konuma ulasmustir.

Endustri, dzellikle demir-celik, petrokimye,tekstil, cam, elektronik, makine gibi ekonominin lokomotifi olan bircok temel
sektore entegre oldugu icin, bu sektorlere sagladidn girdi,satis hasilatiyarattigi katma deger,gerceklestirilen inracat degeri, vergi
ve Ucret ile ekonominin icinde kilit bir role sahiptir.Aynca, sektdér hammadde ve yan sanayi ile otomotiv Urtunlerinin tuketiciye
ulasmasint saglayan ve bunu destekleyen pazarlama, bayi servis,akaryakit,finans ve sigorta sektdrlerinde genis is hacmi ve
istihdam yaratmaktadir.Bu ozellikleri nedeni ile otomotiv endustrisi,stratejik bir endustri olarak butun ulkelerin yakin ilgisini
cekmekte ve sektore yonelik &zel planlamalar yapimaktadir.Hizla kuresellesmekte olan bu sektérde rekabet buyuk yogunluk
kazanmaktadir.Otomotiv endustrisi, kuresel duzeyde hizla dedisen pazar ve rekabet kosullan nedeni ile surekli ve dinamik
bir gelisim icindedirTurk otomotiv endustrisi dunyada meydana gelen gelismeleri yakindan takip etmekte ve gelismelerden
etkilenmektedir.

Ic piyasada cok dnemli bir sektdr olan otomotiv sektert, uluslararast pazarlarda rekabet guictne ulasnmis bulunmaktadir. Sektorin
dunden bugune geldigi noktaya bakildiginda;montaj sanayinden imalat sanayine yénelen, dunya standartlannda uretim
yapabilen ve rekabet yetenedini gelistiren ,bu kapsamda da lisansdr ulkelerle ortak pazarlama stratejilerini uygulayabilen bir
yaptya kavustugu gérulmektedir. Uludag Tasit Araclan ve Yan Sanayi thracatcilan Birligi (kisa adiyla UTAYSIB) ach 14 mart 2010
tarihli ve 27521 sayih Resmi Gazetede yaymilanan “Thracat 2010/2” no'lu teblig ile Uludag Otomotiv Endustrisi Thracatcilan
birligi (kisa adwyla OIB) olarak yeniden diizenlesmistir. Uludag Otomotiv Endustrisi Thracatcilan Birligi (OIB) Yonetim
Kurulunca; otomotiv Endustrisinin gereksinimini karsilayacak nitelikte insan kaynadnn yetistirilmesi amactyla masraflan OIB
tarafindan karsilanmak suretiyle, mulkiyeti Hazineye ve kullanim hakki Milli Egitim Bakanhdina devredilen Otomotiv Endustrisi
Ihracatcilan Birligi Teknik ve Endustri Meslek Lisesi yaptirilmustir.Okul 2010-2011 dgretim yilinda faaliyete gecmis olup, yurt
capinda merkezi sistemle yapilan secme ve yerlesme sinawvi ile 6grenci almaktadar.

Aynca Uludag Otomotiv Endustrisi Thracatcilan Birligi'nin hayata gecirmis oldugu bu Meslek Lisesi projesi ile Ulkemize sosyal
sorumiluluk alaninda yaptign katkilar nedeniyle Birligimiz, Turkiye Bliytik Millet Meclisi tarafindan “tbmm Ustin Hizmet Oduilt’
ile 6dullendirmistir. Aynca okulun dnumuzdeki yillarda olast ihtaiyaclann karsilayabilmek amaciyla 20 Subat 2011 tarih ve
27852 sayil Resmi Gazetede yaynlanan ilan ile Uludag Otomotiv Endustrisi Thtacatcilan Birligi Egitim Vakfi kurulmustur.
Birligimizin uyelerinden almus oldugu destekle, s6z konusu Vakif bunyesinde gelistirdidi cesitli projelerle, okul ve égrencilerin
bilimsel, sosyal kulturel gelisiminden, bina bakim onarimina kadar hemen her alan aktif rol Ustlenmesi amaclanmaktadur.
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Uludag Automotive Industry Exporters Association (OIB), with 246 members and an export value of $163 million, was founded
under the umbrella of Uludag Exporters Association (UIB) in Bursa in 1991. All exporting automotive parent companies and
subsidiary companies in Turkey are a member of OIB, the coordinating union of automotive exporters. OIB is the only
representative of automotive industry which is the engine of exports in Turkey with 2592 active members in 2014.

OIB reached $ 19,1 billion-valued export volume by 2013. Having a share of 83% of the total exportation of UIB, our union has
been eagerly holding the exportation leadership for years.Fields of activity of OIB can be summed up as follows: to increase
the export volume of the industry, to secure the implementation of policies determined by Republic of Turkey, Ministry of
Economy and Turkish Exporters Assembly, to inform the members about the developments in relation to foreign trade.
The role of the automotive industry in Turkey is to draw an upward graph in macroeconomics. The automotive industry
underlying industrialization and technological developments has reached a considerable position in the Turkish economy
thanks to its high added value production capacity as well as the growth rate over the years and export opportunities.

Because this industry has integrated into many main sectors, including into iron-steel, petro-chemistry, textile, glass,
electronics, machine industries, which are the engine of economy, it has a key role in economy with the input, sales revenues,
added-values, export values, taxes and prices that it provides for these sectors. It also creates a wide business volume and
employment in marketing, vendor-service, fuel, finance and insurance sectors that enable and support the delivery of raw
materials and by-industry and automotive products to consumers. Due to these characteristics, the automotive industry
attracts the attention of all countries and special plans are created about the sector. Competition is gradually increasing in
this quickly globalizing sector. Automotive industry is in a continuous and dynamic state of development because of market
and competition conditions that are quickly changing at a global level. The Turkish automotive industry is following up and
is affected by the developments all over the world.

The automotive sector, a very important industry in the domestic market has reached a competitive power in the international
markets. When we look at the progress covered the sector to date, the sector focuses on production rather than the assembly
industry, is able to perform production in compliance with worldwide standards and improve its competitiveness, and within
this framework, it can implement joint marketing strategies with licensing countries. Uludag Automotive and By-Industry
Exporters Association (UTAYSIB) was reorganized as Uludag Automotive Industry Exporters Association (OIB) by “Exportation
Communiqué Nr 2010/2" ‘published on the Official Journal Nr. 27521 on March 14, 2010. The Steering Committee of Automotive
Industry Exporters Association (OIB) has built, at OIB's expenses, the Automotive Industry Exporters Association Technical and
Industrial Vocational High School, the ownership of which was transferred to the Treasury and the right of use of which to the
Ministry of National Education for the purpose of raising qualified human resources to meet the requirement of the industry.
The school became functional in 2010-2011 academic year and accepts students with the student selection and placement
examination taken through the centralized system country-wide.

The Association was awarded by "GNAT Outstanding Service Award” by the Grand National Assembly of Turkey for
its contributions to Turkey in the field of social responsibility with the Vocational High School project realized by Uludag
Automotive Industry Exporters Association. Uludag Automotive Industry Exporters Association Educational Foundation
was founded with the announcement published on The Official Journal Nr. 27852 on February, 20, 2011 in order to satisfy
potential needs of the school in the following years. It is aimed that the Association plays an active role in virtually every field
from scientific, socio-cultural development of students to maintenance and repair of the building through various projects
developed under the umbrella of the Foundation with the support of our members.
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Ahmet Rasim Goksal - Giines, Riizgar ve Hareket Enerjisi ile
Pnématik Motor Tasarimh Otomobil

23.08.1994 tarihinde Samsunda dogdum ilkokul 6grenimini tamamladiktan sonra Samsun Teknik Lisesi Bilisim Teknolojileri Bolumunu
bitirdim, su an Samsun Meslek Yuksek Okulunda Bilgisayar Programciidh 6nlisans programinda egditim gormekteyim. Seri Uretim makineleri,
otomasyon ve bilisim sistemleri Uzerine ¢calismalarimu surdurmekteyim.

Sistemde pndmatik sistem ile calistinlacak V6 motor tasarlanmustr. Bu motorun hava ihtiyacini karsilamak icin yagsiz tip sessiz kompresor
kullanilacaktr. Yagsiz kompreséorun elektrik ihtiyacini karsillamak icin ise enerjisini akiiden alan invertdr kullanilacaktr. AkUnuin sarj edilmesi
icin aracin hareket halinde aktarma sistemine bagh olan alternatérler, aracin dnunde bulunduracagimiz hava kanallanndaki rizgar turbinleri
ve aracin Ust kisimlannda bulunduracagimiz esnek gunes panelleri ile saglanacaktir. Pnématik motor V6 tipi motor blogu kullarularak
ust silindir kapad yerine gomlekler icerisinde pistonlar ile baglanti 63mm capinda ve 187 kg basma kuvvetine sahip pnématik piston
kullanilacaktir. Normal yakith aracglarda yanma odasinda yanma esnasinda olusan basing ortalama 60 kg olarak aciklanmustir ve tek yénde
basing olusturulmustur. Motorda kullanacagumz pndmatik silindir ¢ift etkili tip olup itme ve cekme kuvvetleriile cift yonlu calismaktadir. Motor
blogunda kullanacagimiz 6 adet 63mm capinda pistonun krank miline uygulanan toplam basma kuvveti 1120 kg’ dir. Pndmatik silindirleri
kontrol etmek icin 6 kanal kontrol valfi ve motor calisma esnasinda piston itme ve ¢cekme konumlan igin sensoérler konumlandinlacaktir.
Motorun calismast icin kontrol moduli olan PLC (Programmable Logic Controller & Programlanabilir Kontrol Cihazi) ye sensorler giris(l) ve
pistonlar kontrol etmek icin kullanilan valf seti cikislan (Q) belirlenir. PLC (Programmable Logic Controller & Programlanabilir Kontrol Cihaz)
ile calisma sistemine gore programlama yapilr. Sistemi besleyecek olan hava aracta bulunan tanktan elde edilecektir. Tanka hava saglamak
icin dusuk enerji tuketimli yeni sessiz ve yagsiz tip komresor kullanilacaktir. Sonrasinda kompresérun enerji ihtiyacini karsilamak icin
enerjisini akuden alan invertér kullanilacaktir. Akt beslemesi ise sarj kontrol Unitesine bagh olan ve aracin énunde bulunan hava turbinleri,
ara¢ hareket halinde iken aktarma organlarina bagh alternatérler ve aracin ust kissmlannda bulunacak esnek gunes panelleri ile saglanacaktr.
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Ahmet Rasim Goksal - An Automobile with a Pneumatic Engine
powered by Solar, Wind and Motion Energy

Iwasbom in 23.08.1994 in Samsun and after primary school I went to Samsun Technical High School and studied in information technologies
department. For the time being, [ am studying at Samsun Vocational High School in Computer Program. I continue my studies on serial
production machines, automatisation and information systems.

This engine is designed to be operated with the pneumatic system. An oil-free silent type compressor shall be used to meet this engine’s
air requirement. An inverter powered by the battery shall be used to meet the electricity needs of the oil-free compressor. There shall be
altemators connected to the transmission system to charge the battery while the vehicle is in motion, also wind turbines in air ducts at the
front part of the vehicle, and flexible solar panels on the upper part of the vehicle. In the pneumatic engine block of type V6, a pneumatic
piston of 63 mm in diameter and 187 kg of downforce connected to pistons in casings rather than the upper cylinder cap shall be used.
The pressure that occurs in normal fuel-driven vehicles in the combustion chamber during combustion has been explained as 60 kg,
and the pressured has been formed in one direction. The pneumatic cylinder that we will use in the engine is a double-impact type of
cylinder with pull and push forces operating in two directions. 6 pistons a diameter of 63 mm that we use in the engine block apply a total
downforce of 1120 kg to the crankshaft. A 6-channel control valve shall be placed to control pneumatic cylinders, and sensors shall be fitted
for push and pull positions during operation of the engine. PLC (Programmable Logic Controller), a control module for the operation of the
engine, comprise sensor inputs (I) and valve set outputs (Q) that are used to control the pistons. With PLC (Programmable Logic Controller),
programming is performed according to the operation system. Air that feeds the system shall be generated from the tank embodied in the
vehicle. An oil-free, low energy-consuming silent compressor shall be used to provide air to the tank. Then, an inverter powered by the
battery shall be used to meet the energy needs of the oil-free compressor. To supply the battery, there shall be wind turbines in air ducts
at the front part of the vehicle connected to the charger unit, also alternators connected to the transmission system while the vehicle is in
motion, and flexible solar panels on the upper part of the vehicle.
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‘ Ahmet Umit Tepe - icten Yanmali Motorlarda Atik Isinin
Mekanik Enerjiye Donusturiulme

Lisans egitimini Yakin Dogu Universite Makine Miihendisligi boliimiinde tamamlanustir. Yiiksek lisans editimini Karabtik Universitesi Makine
Muihendisligi Ana Bilim Dalinda tamamlarmustir. Suanda Kastamonu Universitesi Abana Sabahat — Mesut Yilmaz Meslek Yilksek Okulunda
Ogretim Gorevlisi olarak calismaktadr.

Bu projede amac icten yanmal motorlann veriminin iyilestirilmesi ve yakit sarfiyatimin azaltilmasma yéneliktir. icten yanmal motorlann
verimleri %30-7%35 aralidinda oldugu bilinmektedir. cevrime giren enerjinin geri kalan %65-%70" i 1s1 enerjisi olarak radyatdr ve egzostla disan
atilmaktadiwr. disan atilan atik 1stnin tekrar faydal enerjiye dénustirmek sistemin veriminin artmasini saglamaktadir.organik rankine cevrimi
ile bunu saglamak mumkundur. egzos ve radyatorden atilan atik 151 uygun esanjorlerle organik rankine cevrimine 1s1 girisi olarak verilebilir.
cevrimde sogutucu akiskanlardan 245fa sistemin verimini arttrmakla birlikte cevreye olumsuz etkisi bulunmamast nedeniyle akiskan
olarak secilebilir. esanjérden buhar fazinda ¢tkan akiskan uygun genlestiricide genlestirilerek mekanik enerji elde edilir. cevrimde akiskarin
surkulasyonu icin pompa kullanilir. pompadan énce genlestiriciden ¢ikan kismi buhar fazindaki akiskan kondenserde yogusturulmast gerekir.
Bu sistemle sadece egzost sisteminden atilan atik 1stnin geri kazanimast istendiginde verimde %8 ile %10 arasinda iyilesme géruldugu
hesaplanmus olup, bununla birlikte paralel olarak radyatdr sisteminden de ayri sekilde atik 1sitmin geri kazaniimast istenirse bu oran %14-%16
lara ciktigt hesaplanmustir.
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Ahmet Umit Tepe - Conversion of Waste Heat to Mechanical
Energy in Internal Combustion Engines

Undergraduate education was completed at the Near East University, Department of Mechanical Engineering. Karabuk University Master of
Science degree in Mechanical Engineering at the Main Branch has been completed. University of Kastamonu Abana now Sabahat - Mesut
Yilmaz has been working as a lecturer at the Vocational School.

The purpose of this project is to improve efficiency and reduce fuel consumption of internal combustion engines. As it is known, the
efficiencies of internal combustion engines range from 30% to 35%. The remaining 65-70% of the energy that enters the cycle is discharged
as heat energy via the radiator and exhaust. Conversion of waste heat to useful energy enables to improve the system’s efficiency. It is
possible to achieve this end with organic rankine cycle. Heat discharged from the exhaust and the radiator can be supplied to organic
rankine cycle as heat input via appropriate heat exchangers. 245fa, a refrigerant in the cycle, which improves efficiency, can be chosen as
the fluid since it does not have a negative effect on the environment. The refrigerant that comes out of the heat exchanger in vapor phase
is expanded in an appropriate expander to produce mechanical energy. A pump is used for the circulation of the fluid in the cycle. Prior to
pumping, the fluid which partly comes out as vapor from the expander must be condensed in the condenser. When it is intended to regain
only the waste heat discharged from the exhaust system, it is calculated that an improvement between 8% and 10% is achieved. However,
if, in addition, it is desired to recover the heat discharged from the radiator system, it is calculated that the rate of improvement will rise up

to 14% - 16%.
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Bahram Dovletov - Menzil Artinnci

7 Nisan 1980 Tiurkmenistan dogumludur. Egitmini Dokuz Eylil Universitesi IIBF Isletme Bélumiinde yaptrmistir. Ayri zamanda 2007-2011
yillan arasinda Selcuk Universitesi, Egitim Bilimler Fakliltesi Ingilizce Ogretmenligi Bolumuinde egitim gérimustir. Halen Adnan Menderes
Univeristesi Sosyal Bilimler Enstittisti Isletme ABDde egitimine devam etmektedir. Adnan Menderes Univeristesi Séke MYO'da okutman
olarak gbrev yapmaktadir.

Bu tasarnimin iki avantaj mevcuttur.

a) Elektrik Ureten amortisor geleneksel amortisorun radikal bigimde yeniden tasarimi olup herhangi bir elektrikli ve hibrit tagitin mesafesini
uzatmayi vaat eder. Bu amortisér herhangi bir yolun yapisal duzensizliginden kaynaklanan titresim ve sarsintilanni absorbe ederek manyetik
induksiyon yoluyla elektrik Uretir. Yeni amortisér, herhangi bir elektrikli ya da hibrit arabarun akusunu surultrken sarj edebilir. K&pru diyotlarla
alternatif akimi dogru akima dogrulttuktan sonra, elektrik ve hibrit arabalann akulerini sirulme esnasinda sarj etmek icin controller vasitasiyla
akim regule edilir.

b) Elektrik, suyu elektroliz diye bilinen surecle hidrojen ve oksijen olarak 2 gaz haline aynstinr. Geleneksel icten yanmal arabaya kucguk
bir depo konur ve o su ile doldurulur. Elektroliz cihazi amortisérden tedarik ettidi elektrikle elektroliz yaparak HHO (hidrojen + oksijen/
oksihidrojen/hidroksi) gazin Uretir. Hidrojen gazi higbir sekilde depolanmuyor. Tasit hareket etmiyorsa, HHO gazi uretilmez. HHO gazi icten
yanmal motora hava giris manifolduyla verilir. Daha sonra HHO gazi katalizor gibi davranarak aracin mevcut yakitini(benzin, dizel veya LPG)
daha iyi bir sekilde yakmaya yardimct olur ve bdylece motorun verimini artinr. Boylece mevcut yakit, HHO ek yakitiyla yandidn igin bu sistem
tasitlann mesafesini artinr. Sistem hidrojenle calsan tastitlar i¢in de idealdir. (Sekil 1.1)

Elekirik ursten amortiaos

HHO gan lgten yanmal motor

Gt Larglar

T 5u deposu ve slektrolizor
Hava gittg manifoldu
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Bahram Dovletov - Range Extender

He was borm on April 7, 1980, in Turkmenistan. He graduated from Dokuz Eylul University, Faculty of Economics and Administrative Sciences,
Business Management Department. At the same time, he studied English Teaching at Selguk University, Educational Sciences Faculty
between 2007 — 2011. He currently studies at Adnan Menderes University Social Sciences Institute, Business Management Department.
He is also a lecturer at Advanced School of Vocational Studies in Soke, affiliated with Adnan Menderes University.

There are two advantages of this design.

a) A damper which produce electricity is a radical redesign of the common damper that promises to extend any electric and hybrid vehicle’s
mileage/range. This damper produces electricity via magnetic induction by absorbing shocks and vibrations which occur due to structural
defectiveness of any road. New damper can charge any electric or hybrid cars’ batteries on the drive. After rectifying AC to DC via bridge
diodes, current is regulated via a controller in order to charge any electric or hybrid cars’ batteries on the drive.

b) Electricity can be used to separate water (H20) into two gases, hydrogen and oxygen, through a process known as electrolysis. A small
container is placed in the conventional car with interal combustion engine and is filled with water. The electrolyser device is supplied with
electricity from the damper and via electrolysis it produces HHO gas (Hydrogen +Oxygen/ Oxyhydrogen /Hydroxy). The gas will never
be stored. If the vehicle is not moving, no HHO gas is produced. The HHO gas is supplied to the engine via air intake manifold. The HHO
gas then helps vehicle's existing fuel burn more efficiently. The HHO gas then acts as a catalyst for helping to better bum your existing fuel
(gas, diesel or LPG) and thus increase engine efficiency. Thus this system extends mileage/range of vehicles due to combustion of the HHO
supplement fuel with existing fuel. The system is also ideal for vehicles which run on hydrogen. (Fig. 1.1)

Elekirik ursten amortiaos

HHO gan lgten yanmal motor

Gt Larglar

T 5u deposu ve slektrolizor
Hava gittg manifoldu
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Ekip Uyeleri / Team Members
Temel Ceper

Bilge Ceper - Cift Yakith Gaz Enjektor Dizaynmi ve Imalat1 Proje

1979 yiinda Kayseride dogdu. Lisans egitimini Kayseri Erciyes Universitesi Mihendislik Fakultesi Makine Bolimu'nde tamamlad. Yiksek
lisans ve doktora egitimini Kayseri Erciyes Universitesi Fen Bilimleri Enstittisti Makine Mithendisligi ABD vermistir. Kayseri Erciyes Universitesi
Muhendislik Fakultesi Makine Bolumunde arastirma gorevlisi olarak gorev yapmaktadir.

Dunya nufusunun hizla artmasi, mevcut enerji kaynaklarinin yakin gelecekte yetersiz kalacak olmast ve ¢evre kirliliginin tehlikeli boyutlara
ulasmast alternatif yakitlann énemini arttirmistirBu durum arastinlacak alternatif yakitlanin motorlarda kolay kullanimimin saglanabilmesi
ve gevre dostu olmasint zorunlu kilmaktadir.Bu amagla motorlarda alternatif ¢ift yakith gaz kangimlan dikkati cekmektedir. Bu projede, iki
farkl yakiti belirli oranlarda silindire gonderebilen ¢ift yakith gaz enjektdr dizayn gergeklestirilmistir. Guinumuizde Uretilen gaz enjektorlerinin
buytk cogunlugu ‘gaz enjektor rail” tabir edilen ve igerisinde kanallardan olusan aluminyum veya 1stya dayanikh sert plastik malzemeler
Uzerine monte edilirler. Bu ydntem diger yontemlere gére hem ucuzdur hem de ek emme manifoldu tasanmina ihtiya¢ duymazlar.
Tasarlanan enjektor sistemi ‘gaz enjektor rail” parcasinin Uzerine monte edilmistir. Sekil 1 de dort adet cift yakith gaz enjektérunun rail
parcasinin uzerine monte edilmis hali gorulmektedir. Sekil 2de cift yakith gaz enjektdrun yapist ve kesiti gorulmektedir. Sekil 3 ‘de ise
elektronik sistem gorulmektedir. Step motorlan ve konumlanmn kontrol eden potansiyometre, bilgi akisinu elektronik kontrol unitesine bagh
oldugu soket yardimu ile iletmektedir. Sekil 4 de enjektor kesiti Uzerinde galisma durumu ve gaz akislan renkli olarak verilmektedir. Kimmizi
renk 1. yakitin akis konumunu, yesil renk ikinci yakitin akis durumunu gostermektedir. Selenoid voltaj girisi ile akinun sisteme verilmesi
durumunda selenoid bobin miknatislanarak magnet parcanin konumunu yukan yonlu dedistirmektedir. Magnet, parcaya bagh olan
gazin manifolda gegmesini sadlayan parcaya(gaz valfi) hareket kazandinr. Gaz valfinin hareketi esnasinda birinci ve ikinci yakit girisleri
aclarak gaz yakitlann sisteme alinmast saglanmaktadir. Burada énemli olan bir diger husus, yakitlann sisteme belirli oranlarda verilebilecek
olmasidir. Bu oran farkh devir sayilarinda ve motorun farkli yuklerinde degiskenlik arz edecektir. LiteratUrde gerceklestirilmis olan calismalar
dikkate alindiginda fosil yakitlara alternatif gaz yakitlarin dnemii oldugu ve kansim halinde kullanumalan durumunda avantaj sagladiklan
bilinmektedir. Arastirmalardan hidrojen-metan, amonyak-hidrojen, biyogaz-hidrojen gibi yakitlann kangim halinde silindire verilmis oldugu
gorulmektedir. Tasanmu gergeklestirilen bu gaz enjektér sistemi ile bahsi gegcen alternatif kansim gazlan ayn ayn enjektdrden gegerek silindir
icerisinde kansim olusturacak sekilde belirli oranlarda puskurttlebilecektir. Sekil 5de gazlann istenilen oranda kangmalan icin elektronik bir
sistem ile ayarlanabilen dedisken gaz kanallan gorulmektedir. Gaz kanallan veriimek istenilen kansimdaki gaz orarurnt ayarlamaktadir. Motora
puskurtulen yakit miktan enjektérun acik kalma zamanina gore ayarlanmaktadir. Gaz girislerinin sonlandinlmast igin ise selenoid uzerine
gelen akim elektronik kontrol Unitesi tarafindan kesilir ve gaz valfi igerisine gémulu olan yay sayesinde gaz valfi eski konumuna tekrar déner
Beklenen sonug; tasarimi gerceklestirilen bu gaz yakith enjektér sayesinde ¢oklu yakit kullarum kolayhdn ortaya ¢ikacaktir. Alternatif yakit
kullaniminda karsilasilabilecek yakit enjeksiyon sistemindeki sorunlarnn énune gecilmis olacaktir. Yanmarnin daha iyi olabilmesi ve egzoz
emisyonlannin belirli élctlerde azaltilabilmesi icin bu sistem daha ¢ok tercih edilecektir. Ayrica motor teknolojisinde tasarlanmanus boyle
bir sistem otomotiv sanayisine katki saglayacak ve bu trunun uretimi tulkemizde gerceklestirilebilecektir.

B iL
T

[P ————
e Gyl hosd w0 S

Bkl 1. o kit gar ekt shirken 4 slinciel ok igin] Pk 1, nriive. ol shnbiret Iy Listerst g yS

SRR T —

ot 20 gy ”'lB <7
TIM:==: 74 S Qf A
I

THEITAK

b
.

)



Bilge Ceper - Design and Production of a Dual Fuel Gas Injector

She was born in Kayseri in 1979. She studied at Kayseri Erciyes University Technical Faculty of Education in department of mechanical
engineering. She completed his post graduate and doctorate education in Kayseri Erciyes University Institute of Science and Technology,
Mechanical Engineering Department. She is working as rasearch assisant in Kayseri Erciyes University Faculty of Engineering Mechanical
department.

The importance of alternative fuels have gained importance due to rapid growth of world population, potential insufficiency of existing
energy resources in near future, and the dangerous dimensions environmental pollution has reached. This requires to find solutions for
easier use of alternative and environmentally friendly fuels in engines. For this purpose, dual fuel gas mixtures attract attention as an
alternative. In this project, a dual-fuel gas injector which is capable of sending two different fuels to the cylinder at specific rates has been
designed. A great majority of the gas injectors manufactured oday are mounted on so called ‘gas injector rails’, comprised of channels,
made of aluminum or heat-resistant hard plastic materials. This method is not only cheaper than other methods, but also does not require
additional exhaust manifold. The designed injector system is mounted on the “gas injector rail” piece. In Figure 1, four pieces of dual-fuel
gas injectors mounted on the rail piece are shown. In Figure 2, the structure and cross section of the dual gas injector are shown. Figure 3
depicts the electronic system. A potentiometer that controls step motors and modes transmits information flow to the electronic control
unit with the help of a socket. Figure 4 shows operation mode and gas flows in color on the injector cross-section. Red color shows the
flow mode of the 1st fuel, whereas the green color shows the flow mode of the second fuel. Where the current is fed to the system via
solenoid voltage input, solenoid coil is magnetized and magnet piece switches to the upward position. The magnet invokes the motion
of the piece (gas valve) that activates the gas manifold connected to the piece. During the motion of the gas valve, the first and second
fuel intakes are opened and take gas fuels into the system. Here, another important issue is that the fuels can be supplied to the system
at certain rates. These rates vary according to revolutions per minute and different loads on the engine. When the studies in the literature
are taken into account, gas fuels alternative to fossil fuels are important, and provide advantages if they are used as a mixture. From the
researches, it is seen that fuels are supplied to the cylinder in mixtures as hydrogen — methane, ammonia — hydrogen, biogas-hydrogen.
With this gas injector system, the alternative gas mixtures mentioned above can pass through the injectors separately and can be injected
to the cylinder to create a mixture at certain ratios. Figure 5 shows adjustable gas channels that can be adjusted via an electronic system
to obtain desired gas mixture ratios. Gas channels adjust the gas ratio of the mixture to be supplied. The amount of fuel injected to the
engine is adjusted according to the time period in which the injector is on. To terminate gas intake, the current to the solenoid is cut off
by the electronic control unit, and with the help of a spring embedded in the gas valve, the gas valve restores its previous position. The
expected result is that this gas fuel injector offers the ease of using multiple fuels. This design will prevent problems in the fuel injection
system which may be confronted in using alternative fuels. For a better combustion and to reduce exhaust emissions at certain rates, this
system is preferred above others. In addition, such a system which has not been designed in engine technology shall provide contribution

to the automotive industry, and the production of this product can be realized in our country.
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Caglar Sivri - Otomotiv Sektoérii icin Mikro ve Nano Dokusuz
Yuzey Teknolojisi ile Cok Katmanh Giuiriltit Emici Tekstil Yiizeyi
Gelistirilmesi

<

7 Temmuz Erzincan dogumludur. Egitimini Gazi Qniversitesi, Tekstil Dokuma ve Ozgun Ogretmenligi olarak yaprmstir.
Ayni zamanda 2008 yillinda Suleyman Demirel Universitesi Tekstil Muhendisligi bolumunde Yuksek lisans yapnustir.
Halen Sulleyman Demirel Universitesinde Doktora yapmaya devam etmektedir.

Otomotiv sektdrinde, ses/gurulti yalitimi amach dokusuz yuzey (nonwoven) kullanumu standart bir uygulamadir. Bu
yuzeylerin nanolif ve mikrolif katmanlan ile kaplanmast yuzeyin ses emicilik 6zelligini iyilestirmektedir. Ancak mevcut
nanolif egirme teknikleriyle uretilen nanolifler ekonomik olarak talebi karsilayacak yeterlilikte degildir. Bu yuzden, projede
kullanilacak olan merkezkac¢ kuvvetiyle nanolif uretimi ve eriyikten ufleme (meltblown) teknigiyle mikrolif Uretimi
geleneksel metotlardan farkl olarak uretimi 2-3 kat hizlandirmasi, daha genis frekans araliklarinda ses emebilmesi ve
cevreye dost bir teknoloji olmasindan dolay1 gelecek ve katma deger vadetmektedir.
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Caglar Sivri - Development of a Multi-layer Noise Insulating
Textile Surface via Micro and Nano Nonwoven Surface
Technology for the Automotive Industry

<

He was born on 7 July in Erzincan. He graduated from Textile Weaving and Knitting Teaching Department at Gazi
University. At the same time, he completed his Graduate Studies at the Textile Engineering Department of Suleyman
Demirel University in 2008. He still carries out doctoral studies at Suleyman Demirel University.

Using a nonwoven media with sound/noise insulation purposes is a standard application in automotive industry.
Supporting of nonwovens with layers of nanofibers and microfibers improves their sound absorbtion capability. However,
the nanofibers produced via present nanofiber spinning techniques are not sufficient to meet the demand economically.
Therefore, instead of traditional methods, production of nanofibers via centrifugal spinning technology and microfibers
via meltblown that will be used in this project has a remarkable promise and added value in terms of 2-3 times higher
production rates, capability of absorbing wider frequency ranges and environmentally friendliness.

- A
Nanolif .

3 Katman-Diigik frekansta titresen seslenn emilimi @100-300 nm 7
\\

U AT T

2. Katman-Orta frekansta titregen seslerin emilimi "1?5!‘?9":""’" \*?‘\r..‘,_," DR Geligtirilecek olan merkezkag
ﬁjz_hiw s ‘ﬁfa ¢ -]' kuweti ile nanolif egirme
N (X ' ekipmani
f AU B U TR 'y i
LS L L
A R TR
1. Katman-Yiksek frekansta titresen seslerin emilimi Dokusuz
Ylzey
@20-100um

" -

) o) rvery ”ﬁﬁ @

TIM - w74 sﬁ*ati‘e“iq#é N4
wfh

TUBITAK




OTOMOTIV

PAZARI (32)

Ekip Uyeleri / Team Members
Yakup Icingiir

Emre Arabaci - Dort Zamanh Motorlanin Basit Modifikasyonlar ile
Alti Zamanh Motora Donus

1958 yilinda Adana'da dogdu. Lisans egitimini Gazi Universitesi Teknik Egitim Fakiiltesinde tamamladh. Yiiksek lisansiru Gazi Universitesi
Fen Bilimleri Enstittisii Makine Egitimi Anabilim Dalinda tamamlacdi. Doktorasiru Gazi Universitesi Fen Bilimleri Enstittisii Makine Egitimi
Anabilim Dalinda vermistir.

Gunimuzde kullanilan dért zamanh icten yanmal motorlar kullandign yakitin yaklasik 1/3'unu ise déonustirebilmektedir. Geri kalan
enerji surtinme, sogutma egzoz gibi yollarla disariya atilmaktadir. Bu enerjinin buyuk bir bélumu egzoz gazlan yoluyla atilmaktadir.
Her ne kadar i¢ten yanmal motorlara alternatif olarak hibrit veya elektrikli sistemler gelistirilse de icten yanmalt motorlan gelistirme
calismalan da buyuk bir hizla devam etmektedir.

Calsma kapsaminda olusturulmast planlanan tasanmda motordan atilan egzoz gazi enerjisinin bir kissminun motorda faydal ise
donusturulmesi hedeflenmektedir. Bunun igin dort zamanh buji ateslemeli bir motorun egzoz geri kazarumbu alti zaman ¢evrimli motor
haline donusturulmesi dusunulmektedir. Alti zaman ¢evrimi ile ilgili literatur taramast yapumustir. Yapilan literatur taramast 1s1ginda
donusumu yapilacak motorun daha daha yuksek verimli ve daha dusuk emisyonlu olacad dngorulmektedir.
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Emre Arabac: - Conversion of Four Stroke Engines to Six Stroke
Engines via Simple Modifications

He was bom in Adana in 1958. He completed his undergraduate education in Gazi University Technical Faculty of Education. He
completed his post graduate education in Gazi University Institute of Science and Technology Mechanical Faculty of Education
Department and he obtained his doctor’s degree at Gazi University Institute of Science and Technology Mechanical Faculty of Education
Department.

Four stroke internal combustion engines which are used today can convert 1/3 of the fuel energy into work. The remaining energy
is wasted through friction, cooling and exhaust. A large amount of this energy is discharged via exhaust gases. Even if hybrid and
electrical systems are developed as an alternative for internal combustion engines, improvement researches have been going on
rapidly.

In this study, it is aimed that, a part of exhaust gas energy is converted to effective work in the engine which is planned to be designed.
For this reason, it is suggested that four stroke spark ignition engine is converted to the six stroke engine with exhaust heat recovery.
Literature review has been performed about six stroke cycle. According to literature review, higher thermal efficiency and lower exhaust
emission are predicted with this Project.
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Gokhan Tekin - Bir Darbe Sonumleyici Parcasinda Darbe
Emiliminin Kanallar ile Tetiklenmesi

16 Haziran Bursa dogumludur. Egitimini 2001 — 2007 yillan arasinda Gazi Universitesi, Makine Resim ve Tasarim Ogretmenligi olarak
yaprmustr. Ayni zamanda Uludag Universitesi, Otomotiv Mithendisligi bolimiinde yiiksek lisansina devam etmektedir. Coskunéz Holding,
Ar-Ge Merkezinde Otomotiv Ar-Ge sorumlusu olarak cahsmaktadur.

Bu projede, bir aracin &nden carpismast esnasinda ortaya ¢ikan darbe enerjisini sontmleyen ve ara¢ guvenliginde hayati Snem tasiyan darbe
sénumleyici parcasinin, uluslararast carpisma regulasyonlanni saglayacak sekilde tasarlanip, minimum maliyette Uretimi hedeflenmektedir.
Tampon ve darbe sénumleyiciler, kinetik enerjiyi kismen veya tamamen enerjinin baska bir formuna dénusturen bir yapt veya sistemdir. Bu
enerji formlan, 6rnedin; katillardaki elastik sekil dedistirme enerjisi ve sikistirilabilir sivilardaki basing enerjisi gibi geri donusumlu veya plastik
sekil degistirme enerjisi gibi geri ddnusumsuz olabilir. Sekil 1' de gdruldugu gibi bir tampon ve darbe emici dizayn edilirken, darbe enerjisinin
buyuk bir kisunin tampon ve darbe sénumleyicinin kendi icerisinde ve geri donusumsuz olarak sénumlenmesi amaclanmaktadir. Boylece
insan yaralanmalan ve ekipman zararlan en aza indirgenir. Kinetik enerjinin plastik sekil verme enerjisine dontusumu; uygulanan yukun
siddetine, metoduna, deformasyon veya yer degisim modlarina ve malzeme 6zellikleri gibi parametrelere baghdir. Deforme olabilen eneriji
yutuculan ince duvarh tupler (dairesel ve kare kesitli veya prizmatik), cok kdseli kolonlar, tip seklinde yUzukler, peteksi yapilar, sandvig
duzlemler, yalitkan yapilar (isolator) seklinde imal edilebilir. Aynca bunlann enerji sonumlemelerini arttirmak icin icleri kdpukle doldurulabilir.
On gévdede carpma dayarum performansini etkileyen 3 ana parcadan bahsedilebilir. Bu parcalar; én tampon, darbe séniimleyici ve ana én
kizak parcasidir. On gévdedeki diger parcalar carpisma performansinda ikincil etkiye sahiptir. Carpma enerjisinin btiytik bir kismunin bu tic
parca tarafindan karsilanmast beklenmektedir. Darbe sonumileyici, &n tampon ve ana kizaklar arasinda bulunan ve olusan darbe kuvvetinin
maksimum olarak emilmesinin beklendigi parcadir. Bu nedenle geometrik tasarimi da parcanin katmanlar halinde ezilmesine imkan verecek
sekilde yapumaldir. Malzeme secimi deformasyon sirasindaki hareketi nedeniyle cok dnemlidir. Darbe sonumleyici parcasinin tamamen
ezilmeden arka bolgede yer alan, sturucu ve yolculann bulundugu ana kafes yapisina darbe kuvvetini iletiyor olmast istenmez. Carpma
hizlanna gére gerek tampon gerekse darbe sonumleyici parcasinin servis ve maliyetler agisindan uygun deformasyon 6zellikleri gosterecek
sekilde tasarlanmus olmast gerekmektedir.

Sekil 1, Darbe emici ve tampon [3] ekl 2. Tasiak Tasarm
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’ Gokhan Tekin - The Shock Absorption of Crash Box Using
? Trigger Effect Induced By Ribs

He was bom on 16 June in Bursa. He studied at Mechanical Drawing and Design Teaching Department at Gazi University between 2001 —
2007. At the same time, he has been studying for a graduate degree at Uludag University, Automotive Engineering Department. He also
works as an Automotive R&D officer at Coskundz Holding.

In this project; the crash box which is so important for safety of occupants and absorbs the energy during frontal crash are going to
be designed and produced according to international crash regulations with minimum cost. Bumpers and crash boxes are a structure
or system that converts kinetic energy to another form of energy in part or in whole. These forms of energy may be recyclable, as for
instance, in the case of elastic deformation energy in solids and pressure energy in compressible fluids, or non-recyclable as in the case
of plastic deformation energy. As is seen in Figure 1, when designing a bumper and a shock absorber, the aim is to absorbe a great part
of the impact energy within the bumper and shock absorber and in a non-recyclable manner. Therefore injury of people and damage to
equipment will be minimized. The conversion of kinetic energy to plastic deformation energy depends on the intensity of the load applied,
the method, deformation or displacement modes and material characteristics, etc. Deformable energy absorbers include thin walled
tubes (spherical and rectangular or prismatic), multi-comer columns, tube-shaped rings, comb-like structure, sandwich planes, insulating
structures (isolators). In addition, they may be filled with foam to increase their energy absorbance. There are 3 main parts in the front
body that affects crash resistance performance. These parts are the front bumper, crash box and main front guiding element. The other
parts in the front body have a secondary effect in crash performance. A great part of the crash energy is expected to be counteracted by
these three parts in the front. The crash box is the piece that is located between the front bumper and the main guiding elements and is
expected to absorbe maximum impact force. For this reason, the geometrical structure should be designed so that the piece is crushed in
layers. Material selection is very important due to its movement during deformation. The crash box is not desired to transmit the crash
force to the main lattice structure that houses the driver and the passengers behind before the piece is completely crushed. The crash box
and the bumper should be designed according crash speeds to demonstrate appropriate deformation both in terms of service and cost
characteristics.

Sekil 1, Darbe emici ve tampon [3] ekl 2. Tasiak Tasarm
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Gokhan Tekin - Bir Darbe Yutucu Parcasinda Lazer Sertlestirme
Prosesi ile Trigger Etkisi Yaratilmasi ve Enerji Sonumleme
Davranisinin Yonlendirilmesi

16 Haziran Bursa dogumludur. Egitimini 2001 — 2007 yillan arasinda Gazi Universitesi, Makine Resim ve Tasarim Ogretmenligi olarak
yaprmustir. Ayni zamanda Uludag Universitesi, Otomotiv Muthendisligi boliminde yiiksek lisansina devam etmektedir. Coskunéz Holding,
Ar-Ge Merkezinde Otomotiv Ar-Ge sorumlusu olarak calismaktadir.

Bu projede; araglann carpismalan swrasinda darbeyi emen ve arag igerisindeki surucu ve yolculann yaralanma olasiigimt minimum
seviyeye indiren darbe yutucu parcasinin tasannminda ve gelistirilmesinde, lazer sertlestirme prosesi uygulanarak ¢arpisma performansmin
arttinlmasint konusu Uzerine cahsilacaktir.

Lozerie Sertlestirilmis
Yiksek Mukavemetli Bélge

Diisiik Mukavemetli Béige
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Gokhan Tekin - Creating a Trigger Effect via Laser Hardening
Process in a Shock Absorber and Guiding Energy Absorption
Behavior

He was borm on 16 June in Bursa. He studied at Mechanical Drawing and Design Teaching Department at Gazi University between 2001 —
2007. At the same time, he has been studying for a graduate degree at Uludag University, Automotive Engineering Department. He also
works as an Automotive R&D officer at Coskundz Holding.

In this project; the shock absorber which absorbs the energy and reduces the probability of injury risks for driver and passengers during
frontal crash are going to be researched and produced by using laser hardening process to increase the crash performance.
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Gokhan Tekin - Otomotiv Salincak Kolu Parcasinda Bolgesel
Sertlestirme ile Hafiflik ve Maliyet Avantaji Saglanmasi

1973 yiinda Bursada dogdu. Lisans egitimini Uludag Universitesi Milhendislik fakilltesinde tamamladi. 2001 yiinda beri
Coskundz Metal Form sirketinde calismakta olup suanda Ar — Ge Yetkilisi olarak gorev yapmaktadur.

Araclan olusturan yapisal elemanlardan bir tanesi de salincak koludur. Aracta frenleme, ivmelenme ve radyal yukleri absorbe
etme gibi gorevleri Ustlenmektedir. Bir cok otomobil ureticisi, dovme salincak kollannin yaru sira &zellikle maliyet ve hafiflik
saglayan iki veya daha fazla parcadan olusan kaynakli sac salincak kollannu tercih etmektedirler. Karbon emisyon hedeflerinin
radikal dusurulmesi gereken gunumuzde, yuksek mukavemetli sac malzemelerin kullanumu ile salincak kolunun hafifletilmesi
konusunda yogun arge calismalannu yurutulmektedir. Ancak sac mukavemeti ne kadar arttinlsa arttirilsin, 6nemli dlcude
yorulma 6mru, kaynak bolgelerindeki mukavemetle ve yorulma dayanimu ile stnurih kalmaktadr.
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’ Gokhan Tekin - Offering Lightweight and Cost Advantage via
Local Hardening on the Automotive Control Arm

He was born in Bursa in 1973. He graduated from Uludag University Faculty of Engineering. He has been working in Coskunoz
Metal Form Company since 2001 and now, he is the R&D Executive of the company.

Lower control arm is one of the most significant structural parts of vehicles. It is used to absorbe the loads such as braking,
acceleration and radial loads. OEMs usually prefer forged lower control arms as well as the control arms which consist of
welded two or more parts on the vehicles. Today, R&D centers focus on weight reduction of control arms by using high-
strength sheet steels to meet carbon emission targets. However these steels have high strength values, the strength of steel is
not adequate for fatigue requirements as weld zones have a limited strength without depending on the strength of steel.
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Hakan Koéylu - Mr Amortisor Entegrasyonlu Anti Blokaj Fren Sistemi

1973 yiinda Adana’da dogdu. Ik ve orta dgretimini Adanada tamamlach.2000 yiinda Kocaeli Universitesi Teknik Egitim Fakiiltesi Makine Egitimi
Otomotiv Ogretmenligi Balimiinden fakuilte Uictnciist olarak lisans derecesi aldi. 2000 yilinda Kocaeli Universitesi Teknik Egitim Fakuiltesi
Otomotiv ABDda arastrma gorevlisi olarak calismaya basladi. 2002 yilinda “Stispansiyon Sistemlerinin Tasitin Mekanik Davrarust Uzerine
Etkilerinin Incelenmesi” isimli tezini tamamlayarak ytiksek lisans derecesi aldi. 2003 yilinin guiz déneminde ayru anabilim dalinda doktora
egitimine basladi. 2010 yilinda “Suspansiyon Dinamiginin ABS Fren Sisteminin Performansmna Etkileri” isimli doktora tezini tamamlayarak
doktor unvanmu alch. Halen Kocaeli Universitesi Teknoloji Fakiiltesi Otomotiv Mithendisligi Boliumiinde égretim tiyesi olarak calismaktadir.

GUnumuz tasitlannda kullanilan anti blokaj fren sistemleri (ABS)'ler, surticller fren pedalina aniden tekerlekleri kilitleyecek kadar kuvvetli
bastiginda kayma kontrolu yaparak tekerlek kilittenmeden tasitin durmasiru saglamaktadir. ABS'lerin blokaj onleyici 6zellikleri, frenleme
aninda direksiyon kontrolunun kaybedilmesini dnlemek gibi dSnemli bir gorevi de Ustlenmektedir. Bu hususlarda guvenligi saglarken ABS
performanst ile ilgili yapilan arastirmalar, istenilen durma mesafesinin elde edilemedigini gdstermistir. Bunun nedeni, ABS kontrol Unitesinin
kilittenme sininna gelen tekerlegin fren basinciru dustrerek tekerlegin dénmesine izin vermesi ve bunun sonucunda bu tekerlek dénusleri
kadar durma mesafesinin artmasidir. ABS guvenli frenleme saglamasina ragmen, fren mesafesi ABS icin neden bu kadar énemli sorusu,
ABSnin kisa fren mesafesi gerektiren ani frenlemelerde aktif hale gelmesi ile cevaplandinlabilir. Ayri zamanda, ABS ile fren mesafesinin
azaltimasinuin gerekliligi, aniden tasitlann dnune ¢ikan yayalann hayatinin kurtanlabilmesi veya hizh giden bir tasitin dntuindeki aracin aniden
durmast ile ortaya ¢ikabilecek bir kazanin sonuclannin azaltilabilmesi ile daha gercekci acidan ifade edilebilir. ABS ile durma mesafesini
kisaltmak icin kontrol unitesinin fren basinct dusurme komut sayisiri azaltmast gerekmektedir. Bir baska degisle, frenleme aninda lastik ile
yol arasindaki tutunma, fren basincinin dusurulmesine daha az ihtiya¢ duymalidir. Bunun icin lastik ile yol arasindaki tutunmay fren basinct
degisimine adapte edebilecek ek bir module ihtiya¢ duyulmaktadir. Bu calismada, bu gérev icin MR damperin degisken sonumleme &zelligi
ile ABS fren sistemi arasinda fren basinci ve tekerlegin acisal ivmesi gibi veri alisverisine dayal bir entegrasyon tasarlanmustir. Boylelikle, fren
basincindaki degisim ile tekerlek ivmesindeki degisimi birbirine uydurabilecek sekilde tekerlek yukiunu MR damper ile degistiren bir modul
gelistirilmistir. Bu modul icin kontrol kurallan tasarlanmus ve bu kurallar MR dampere uygulannmustir. Bu entegre sistemde, ABS ile MR damper
tetikleme sistemi es zamanh aktif hale gelmektedir. Bdylece, tasarlanan modul, uygulanan fren basinct ve elde edilen tekerlek ivmesine
gore MR damper akim degerini secerek damperin tetiklenmesini saglayacaktir. Bu sekilde, ABS kontrol unitesi tekerlek ivmesi kontrolu ile
fren basincini dusturmeye daha az ihtiya¢ duyabilecektir. Bu modul i¢in MR damper kullaniimasimin amaci, akim degerleri degistirilerek
sénumleme kuvvetinin degistiriimesi ve tepki suresinin ABS fren basinci degisim suresine uygun olmasidir. Bu projede gelistirilen kontrol
algoritmasinin amortisér sénumleme karakteristigine adapte edilebilir olmasy, tasita uygulanabilirligini olduk¢a arttrmaktadir. Bunun icin
ABS,den alinan fren basinci ve tekerlek ivme sinyalini kullanan ve ABSmin kontrol algoritmasina mudahale etmeden sadece tekerlek yuku
degisimi saglayan bir modul kullanilacaktir. Bunun yaninda, gunumuzde artik bir¢cok aracta MR damperden baska havali amortisor gibi farkl
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Hakan Koylu - MR Damper- Integrated Anti-Lock Brake System

He was borm in 1973 in Adana. He completed the elementary and primary education in Adana. In 2000, he graduated from Kocaeli University,
Technical Educational Faculty, Mechanical Education Automotive Teaching Department as the 3rd of the faculty. In 2000, he started
working as a lecturer at Kocaeli University Technical Education Faculty Automotive Department. In 2002, he completed his thesis entitled
"An Examination of Suspension Systems on Mechanical Behavior of the Vehicle’, and was awarded M. Sc. degree. In Fall 2003, he started
his doctoral studies at the same department. In 2010, he was awarded the title Doctor after completing his doctoral thesis named “Effect
of Suspension Dynamics on Performance of ABS Brake System” He still works as a lecturer at Kocaeli University Faculty of Technology
Automotive Engineering Department.

Today, ABS's enable the vehicle to stop by controlling slip ratio without locking the wheel, when the driver has suddenly pressed onto the
brake pedal to lock the wheel. The features of ABS preventing to lock the wheel take after an important task as the preventing loss of steering
control. Although ABS provide driving safety in these aspects, the researches related to ABS performance show the desired braking distance
is not obtained. Because, ABS control unit allows the wheel to freely rotate by reducing the brake pressure thus, the braking distance
increases as much as the distance which the wheel rotates. Although ABS provides safe braking maneuver, the question related to why the
short braking distance is important for ABS can be replied with that ABS is activated during sudden braking requiring short distance. Also,
the short braking distance of ABS may save life of pedestrian suddenly emerging in front of vehicle or decrease the results of an accident
occurring during braking with activated ABS. For this aim, the number of control command related to reductions of brake pressure is
required to decrease. In other words, the contact between tire and road should be less needed to reduce the brake pressure. For this, an
additional module is needed for adapting the contact between road and tire to changes in brake pressure. In this study, variable damping
features of MR damper has been integrated into ABS for this task. In this integration, the interaction between brake pressure and angular
acceleration of wheel is considered. Therefore, a module has been developed for changing the wheel load with MR damper according to
the reductions in brake pressure to the changes in wheel acceleration. The control rules have been designed for this module and these rules
have been applied to MR damper. In this integrated system, ABS and system triggering MR damper are activated at the same time. Hence,
the designed module will enable to trigger MR damper by selecting current of MR damper according to applied brake pressure and obtained
wheel acceleration. In this way, the control unit of ABS will less need to reduce the brake pressure by controlling the wheel acceleration. In
this module, the aim of using MR damper is to change damping force by varying only current and to be appropriate response time of MR
damper to that of ABS. The developed control algorithm is adaptable to the damping characteristics of any damper and this mainly increases
applicability to the vehicle. For this, a module which uses the brake pressure from ABS and the wheel acceleration signal and which allows
only change of wheel load without any impact on ABS control algorithm shall be used. Besides MR damper, different dampers such as
pneumatic damper are used in many vehicles today.
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Hasan Ayarturk - Ucuz Hafif Ekonomik ve Cevreci Bir
Iklimlendirme Sistemi

1992 — 1994 yillan arasnda Akdeniz Universitesi Iklimlendirme Sogutma Teknikerligi ve 1995 — 1999 yillan arasinda Sakarya Universitesi
Makine Muhendisliginde egitim gormustur. 1999 — 2003 yillan arasinda Federal Elektrik AS.de Ar — Ge Tasanim Muhendisi, 2003 — 2006
ylllan arasinda Vestel Beyaz Esya A S.de Ar — Ge Tasanim Muhendisi, 2006 — 2007 yillan arasinda Bosch and Siemens GMBH'de Kalip Tasanm
Uzmar olarak gorev yaprmustir. 2007 yiindan beri Tofas Turk Otomobil Fabrikalan A.S.'de gorev yapmaktadir.

Karmasik ve pahali mevcut arac iklimlendirme sistemleri yerine, kullanici ara yuzu degistiriimeden daha ucuz, hafif, ekonomik ve ¢evreci yeni
bir iklimlendirme sistemi gelistirilmistir. Yeni iklimlendirme sistemi, (6zellikle elektrikli araclar icin) basinclandintmus su ile veya (mevcut araclar
icin) artik 1silar ile calismaktadir, sogutucu akiskan olarak su ve havay kullanmaktadir. Sistem en genel hali ile bilinen sivi-gaz ejektérlerinden
farklt bir akis sartlandinc, hava-su kansiminin aynstinldig bir radyal faz ayincy, valflerden olusan kumanda paneli, torpido ve konsol icinden
ortam havasini ¢ekip, temizlenmis, kurutulmus, 1sittimis veya sogutulmus olarak én kisuindan surucu, yolcular ve camlara Ufleyen hava
ufleclerinden olusmaktadir. Su pompast mevcut sistemdeki kompresdr yerine, su sogutma serpantini mevcut sistemdeki kondenser
yerine baglanmustir. Serpantin bir by-pass valfi ile devre dist birakilabilmektedir. Pompadan gelen yuksek basinclh su, akis sartlandinct ikinci
haznesinde ceperden hizlandinlarak, birinci hazne de eksenden dusuk hizla akan suyun hizi coanda ve momentum prensibi ile arttinlr.
Basin¢h hava ile beslenen, hava yukseltici geometrisine sahip hava emis haznesinden, besleme havasinuin 15 kati hava ortamdan cekilip akis
sartlandincticin de su ile ayri hiza ¢ikartilir. Hizlandinlmus hava ve su kansimu alik prensibi ile basinglandinlir. Basinglandirilmus havanin 1:15 ile
hava emisi i¢in geri besleme yapilir. Akis sartlandinct sistemi ile 120 bar, 10 litre/dakika, 1.3 kW su pompast kullanularak, 1.4 bar, ortalama 500
Nlitre/dakika hava sikistinlabilir. Basingh hava sicakhidi ortam sicakhidginin 5 derece Uzerindedir. Su sogutucu serpantin devre dist ise stkisan
havanin 15151 suyu sittigindan Uretilen basingh hava sicakhidgq ortam sicakhidindan yuksektir. bBasinglandirilan su-hava kansimi faz ayincida
aynstinldiktan sonra, basin¢h havanin kumanda paneli ile basinci ve debisi ayarlanarak hava Ufleclerine géonderili. Pompadan bir miktar
basinch su sis puskurtme icin hava Ufleclerine géonderilir. Hava ufleci donusu akis sartlandinct hava emis kismina baglanmuistir. Hava uflecinin
arkasinda éne dogdru eksenden hizlandirma yapan ve girdapl (vortex) hava akist olusturan 14:1 oranin da bir hava yUkseltici, 6n kisminda,
ters yonde, yine girdapl hava akist saglayan baska bir hava yukseltici geometrileri bulunur. Basinch hava kullarularak, torpido icinden cekilip,
eksenden girdaplh olarak 50 m/s hiza ¢ikartilan havanin i¢cindeki su buhan yogunluk farkindan dolay1 disa savrularak ters yonde girdaph akan
hava tarafindan emilerek kurutulur. Kuru hava icine, sis puskurtultr ve havanin icinde aniden buharlasmast saglanir. Buharlasan su yogunluk
farkindan dolayr disa savrulur ve ceperden ters yonde girdaph akan hava tarafindan cekilerek, asil hava temizlenmis ve kurutulmus olur.
Suyun buharlasmasi ile +40 oC lik kuru havanin sicakhigr + 20 oC dereceye kadar sogur. Ceperden 100 m/s hizla girdaph hava akist vortex
etkisi ile merkezden gegen 50 m/s hizh hava tizerinden 5 oC daha 1s1 ¢gekerek havanin sicakhidgint 15 oC ye dustrtr ve izt dustrulerek dis
ortama uflenir. Isitma da sis puskurtilmez. Maksimum kademe de cop: 4 olarak hesaplanmustr. Tum Ufleclerden ayni huzda ve sicaklikta
hava cikist saglanir. Aynu sistem, egzoz sicakhidn ile kizgin buhar Uretilip buhar-hava ejektéri kullanilarak ta calistinlabilmektedir. Uretilen sicak
hava intercoolar ile sogutulmalidir. Bu sistem de sadece basin¢h hava kullanilarak vortex etkisi ile 1sittma ve sogutma yapilir. Bu sistem de
ayrica, Uretilen daha fazla basingh hava ile hava yukseltici tipi bir fan kullanilarak motor suyu serpantini sogutulup radyatér fan sistemi ve/
veya basinch hava ile ara¢ motoru beslenerek turbo-charger sistemleri de iptal edilebilir.
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Hasan Ayartiirk - An Inexpensive, Lightweight, Economic and
Green Air-conditioning System

He studied Air-conditioning Cooling Technique at Akdeniz University between 1992 and 1994, and at Mechanical Engineering Department,
Sakarya University between 1995 and 1999. He worked as R&D Design Engineer at Federal Elektrik AS. between 1999 and 2003, as R&D
Design Engineer at Vestel Beyaz Esya A.S., and as Mold Design Specialist at Bosch and Siemens GMBH. He has been working at Tofas Turk
Otomobil Fabrikalan AS. since 2007,

An inexpensive, lightweight economic and green air conditioning system has been developed instead of complex and expensive vehicle
hvac systems. The new air-conditioning system (particularly for electrically operated vehicles) works with pressured water, (or for existing
vehicles) with waste heat, and uses air and water as refrigerant. The system comprises, a new flow conditioner which is in general terms
different than the known liquid-gas injectors, a radial phase separator which separates air-water mixture, a hvac control panel consisting
of valves, and new design air vents that sucks from inside of dashboard and console and blow it to the driver, passengers and windows as
heated or cooled, filtered and dried. The water pump has been assembled instead of the compressor in the existing system, and the water
cooler assembled instead of the condenser in the existing system. Water cooler can be bypassed with a by-pass valve. High pressured
water which is feeds by the pump enters the second chamber of the flow conditioner and accelerated, and then the water which runs at
a low speed in the first chamber is accelerated according to Coanda and momentum principles. The air amplifier principle is used to suck
air from environment with pressured air so that air flow is amplified up to 15 times the supply air, and accelerated to catch water speed in
the flow conditioner. The accelerated air and water mixture is pressurized with the diffuser principle. 1:15 pressurized air is used to supply
for air amplifier. With the new flow conditioner system, 1,4 bar and 500 slpm air can be produced with 120 bar and 10 lit/min, 1.3 kW water
pump. Pressurized air temperature is 5 degrees higher than the ambient temperature. If the water cooler is in by-pass mode, temperature
will be higher than ambient temperature because pressurized air heat is absorbed by water. After the pressurized water-air mixture is
separated by separator; regulated pressure - flow rate shall be adjusted by hvac control panel, and then sent to air vents. Also a little amount
of pressurized water shall be sent to air vent for fog spraying. The returmn line is connected to flow conditioner suction chamber point. There
is an air amplifier (14:1) geometry at the back side of the air vent which accelerates the flow frontward and creates a vortex air flow, and
another air amplifier geometry in front of the air vent which creates again a vortex air flow. The air is sucked from dashboard with the use
of pressurized air and blown from the axis to the board as vortex at a speed of 50 m/s, then relative humidity thrown to walls because of
higher density from air. Humidity is absorbed by reverse vortex air which flows backwards from wall. Fog is sprayed into the dried air, then
vaporized quickly. Evaporated water is thrown outwards due to density difference, and drawn by the reverse-side vortex air flow so that
primary air is cleansed and dried. With the evaporation of water, the temperature of dry air drops from +40 oC to + 20 oC. Vortex air flow
traveling at a rate of 100 m / s absorbs further 5 oC from the air flow traveling at the axis at a speed of 50 m /s, and reduces temperature
to +15 oC, and blown to board. No fog is sprayed in heating. COP is calculated as 4 at maximum mode. Air temperature and speed are
equal for all air vents. The same system can be used to produce hot vapor with the exhaust heat, and can be operated using the vapor--air
injector. Produced hot air should be cooled with an inter-cooler. In this system, heating and cooling are achieved with vortex effect using
only pressurized air. In this system also, motor water cooler is cooled with higher pressurized air produced and an air-amplifier type fan,
and by supplying the engine with the radiator fan system and/or pressurized air, turbo-charger systems can be canceled.
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Huseyin Cetin - Aktif Kap: Stoperi

9 Eylul Konya dogumludur. Egitimini Uludag Universitesi, Makine Miihendisligi olarak yaprmstir. Ayni zamanda Uludag Universitesi,
Makine Muhendisligi bolumunde yuksek lisans yapmaktadir. Toksan Otomotiv, Ar-Ge bdlumunde is gelistirmede calismaktadir.

Sistemin Amacy;

Otomobillerde park halindeki araclann kapilan acildiginda, yakin cevrede bulunan duvar, araba vb. gibi cisimlere carpabilmektedir. Carpisma
sonrast hem kapt hem de cisim zedelenebilmektedir. Projemizde bu problemin giderilmesi ve daha konforlu bir kullanimuin saglanmast
amagclanmustir.

Mevcut Durum;

Otomobillerde, ara¢ kapilannin konumlan menteselerden hari¢ olarak “kapt konumlayict” denilen mekanizmalarla kontrol edilmektedir.
Bu mekanizmalar tasanm asamasinda belirlenmis pozisyonlarda (Genelde 3 konum) kapinin konumlanmasini saglamaktadir (Sekil 1). Bu
durum son kullanictya bazi durumlarda istenilen konforu saglamamakta ve park halindeki aracglarda kapt agimak istendiginde ¢evredekib
cisimlere carparak baz kiicuk kazalann olusmasina sebebiyet verebilmektedir (Sekil3). Sekil 1. a) Mevcut otomobillerdeki kapt konumlayict
mekanizmalara 0mek olabilecek, Honda' ya ait US6813811B2 nolu patentten bir géruntu. b) Mitsubishi Eclipse aracina ait kapt konumlayict
mekanizma Yapilan Calsmalar; Kapt konumlayicilann tasanm asamasinda belirlenen konumlarda degil, son kullanicinin konforu igin
sonsuz konumlu calisabilen mekanizma tasanm gergeklestirilmistir (Sekil 2.a). Buna benzer bir sistem Porsche Panamera modelinde
kullanilmaktadir. Ancak bu sistemler kapida olusabilecek hasan engelleyecek stoplayict bir yapt icermemektedir. Sekil 2. a) Kanadah bir firma
tarafindan gelistirilen sonsuz konumlu kapt mentesesi [www.multiinc.com] b) Ford Focus araci igin gelistirilen kapt darbe koruma sistemi
Park halindeki aracin kapisimin agilmast ve ¢evredeki cisimlere carpmast sonucu maddi hasarlar ortaya ¢ikabilmektedir. Bununla ilgili olarak
Ford carpismarnin siddetini azaltict mekanik bir sistem gelistirmistir. Ancak bu sistem ¢arpismayt engellememektedir. Aynca yurtdisinda bu
sistemler aragla beraber satiimakta ve Turkiye' de de sonradan taktirlabilmektedir (Sekil 2.b). Bu proje ile konfor sistemlerinde disa bagimuiik

azaltilacaktr.
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Huseyin Cetin - Active Door Stopper

Born on 9 September in Konya. He graduated from Uludag University, Mechanical Engineering Department. At the same time, he has
been studying for a graduate degree at Uludag University, Mechanical Engineering Department. He works at business development

Purpose of the System:
When the door of a parked vehicle is opened near a wall, a vehicle or other objects, this event may cause damage on the object or on the
car. The purpose of this project is to eliminate this problem and to improve the comfort of passengers.

Current Situation:

The doors of vehicles are controlled by ‘door checkers' besides hinges. These mechanisms are designed to stop the door in generally three
(3) specific positions (figure 1). This design limits the comfort of the passenger and causes the damage when the door is opened and hits
the surrounding objects (Figure 3). Fig. 1. a) A view of patent number US6813811B2 by Honda, which may set an example to door checker
mechanisms in cars. b) A door checker mechanism of Mitsubishe Eclipse Studies Performed; Instead of a door checker design that operates
at designed positions, a mechanism that operates at endless positions has been developed for end-user comfort (Fig. 2.a). A similar system
is available in Porsche Panamera, but this system does not include a stopping mechanism that prevents damage on the door.

Figure 2. a) A door hinge with infinite positions developed by a Canadian firm [www.multiinc.com] b) Door impact protection system
developed for Ford Focus . The door of a parked vehicle may be damaged when the car is parked near an object that is not realized by the
passenger. Ford has developed a mechanical system in order to decrease the severity of the crash. However, this system does not prevent
crash. While these systems are sold as integrated the vehicles abroad, in Turkey, this system can be fitted later on (Fig. 2.b). This project will
reduce dependence on foreign companies for comfort systems.
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Nesil Tasit Suspansiyon Sistemi

mherdogan@gmail.com o

’ Mehmed Hamdi Erdogan - NVH Performansin lyilestiren Yeni

1987 yilinda Eskisehirde dogdu. 2005 — 2011 yillan arasinda Hacettepe Universitesi Makine Muihendisligi Otomotiv
Muhendisligi Programinda egitimini tamamladi. 2012 yihinda Uludag Universitesi Otomotiv Muhendisligi Bolumu'nde

yuksek lisansina devam etmektedir.

Otomotiv musterilerinin her gegcen gun artan beklentileri uritecileri yenilikci ¢ozumler bulmaya zorlamaktadir.
Araclann suspansiyon sistemleri de konfor, yol tutus, surus guvenligi ve akustik gibi kazanimlan birbiriyle celisen
tasanm ciktilannin optimum sekilde ayarlanmaya calisimasiyla tasarlanir. Ancak geleneksel sistemlerin yapist
itibariyle bu tasanm ¢iktilanmn herbirinden ¢ok iyi sonuglar almast mumkun degildir. Bu proje ile farkli titresim frekans
araliklanni sonumlemeye duyarl seri baglanmis 2 adet ici manyeto reolojik siviyla dolu amortisér konseptinin tasit
suspansiyonlarnda kullanimasi ve bu amortisorlerin sonumleme katsayilannin tasitin farkl bolumlerine yerlestirilmis
titresim ve gurultu sensérlerinden gelen verilere gore anlik olarak dedistirilmesi hedeflenmektedir. Sistem maliyeti

tam aktif suspansiyonlara gore daha dusuk olacaktir.
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Mehmed Hamdi Erdogan - New Generation Vehicle Suspension
System Enhancing NVH Performance

Bormn in Eskisehir in 1987 He studied Automotive Engineering at Hacettepe University, Mechanical Engineering
Department between 2005 — 2011. As of 2012, he has been studying for a graduate degree at Uludag University,
Automotive Engineering Department.

Automotive customers’ ever increasing expectations force the manufacturers to find innovative solutions. Vehicles'
suspension systems are designed by trying to find the optimum harmony of comfort, road holding, driving safety and
acoustics parameters, the outputs of which conflict with each other. But because of the structure of conventional
systems it is not possible to get best design results from these design parameters. The aims of this project include use
of 2 serial connected magneto rheological fluid filled shock absorbers in the vehicle suspensions and instantaneously
change of their absorbance parameters according to the data which comes from vibration and noise sensors located
on the different locations of the vehicle. Total system cost will be lower than the fully active suspensions.
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merthanozturk@gmail.com@

Merthan Oztiirk - Smart-Stack Akill Ulasim Sistem

1990 yilinda Izmir'de dogdu. 2008 yilinda Balikesir Fen Lisesi'nde tamamladidn lise egitiminin ardindan ODTU Endustri Urtinleri Tasarnmmu
Boélumumne girdi. Tasanm egitimi suresince ulusal ve uluslararast firmalarla mobilya, elektrikli ev aleti, seramik ve otomotiv gibi cesitli
sektorler icin tasanm projelerinde yer aldi. 2013 yiinda bu béliimden mezun oldu. Ardindan Gazi Universitesi Endiistri Urtinleri Tasarimi
Ana Bilim Dalinda ytiksek lisans egitimine baslad. flgi alanlan arasnda tasanma dayal inovasyon, “design thinking” tasanm egitimi yer
almaktadir. Ayrica kurucu ortadt oldugu INOFAB firmasinda tasanmc olarak gérev yapmaktadir.

Belirli kullanict kitlesi olan Universite kampusleri, toplu konut siteleri, sanayi bélgeleri, milli parklar gibi sirurlan tanimbl alanlarda ¢evreci,
yogun arac trafiginden izole, guvenli ulagim ihtiyact gun gectikce belirginlesmektedir. Smart-Stack akilli ulagim sistemi kullanim
potansiyeli yuksek bu alanlar icin tasarlanmus bir sistem ¢ozumudur.
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Merthan Oztiirk - Smart-Stack Smart Transportation System

He was born in Izmir in 1990. Balikesir Science High School in 2008 after finishing high school entered the Department of Industrial
Design at METU. Design education at national and international companies throughout the furniture, electrical appliances, ceramics
and design projects for various industries such as automotive took place. He graduated in 2013 from this section. Then Gazi University
Master of Science in the Department of Industrial Design graduate education began. His areas of interest based on design innovation,
‘design thinking”, is located in design education. INOFAB is also a founding partner at the firm has been working as a designer.

In areas with defined boundaries such as university campuses, collective housing estates, industrial zones, national parks which are
occupied by certain user segments, the need for environmentally-friendly, safe transportation, free of crowded traffic, becomes more
significant day by day. Smart-Stack smart transportation system has been designed for such areas where it will have a high usage
potential
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Murat Aykac - Sehirler Aras: Yolcu Otobiisleri Icin Dahili
Engelli Lift Projesi

1975 yiindaIstanbul da dogdu. Afyon Kocatepe Universitesi Mesleki Egitim Faktiltesi Teknik Egitim BOImuU nii bittirdi. 1993 — 1995 yillan arasinda
Genotoda konstriktér olarak calsti. 1995 — 1997 yillan arasinda Bilgi Islem Sorumilusu olarak Elcom Bilgi Islem Sistemlerinde gérev yaptt.
1999-2006y1llanarasindakonstruktorolarakAnadolulsuzudacalistt. 2006 —2009yillanarasindaTemsaArgeve TeknolojiA.S. dekonstruktorolarak
gorevaldi.2010 - 2011yillanarasindaCad Konstruktértolarak BosalMimaysan A.S. de calist. Suankonstruktorolarak Farplas A $. de calismaktadur.

Projemde, sehirlerarast otobuslere engelli yolcularin bindirilmesi i¢in araca dahili dusuk maliyetli, kullanumu kolay ve engelli yolculara diger
yolcular ile ayni konforu saglayacak seyahat mahalli iceren bir lift sistemi tasanimi hedeflenmistir. Projemde tasarm &zellidi olarak, hazir ve
maliyetli sistemler yerine ara¢ Uzerine fabrika ¢ikist dahili montaji kolay, engelli kullanimu disinda aracin genel kullanim konseptine uygun arag
personeli tarafindan kullanim rahat yapilar bulunmaktadir. Tasanm sayesinde, sektérde var olan hazir Uretim, metal engelli liftlerinin araca
montajinda, yerlesim ve mevcut arag tasanimina uygunluk konusunda uyumsuzluklann gideriimesi, maliyet agisindan ucuz ve kolay tasarm
icermesi, fonksiyonellik agisindan engelli ve genel kullanima uygun olmast gibi avantajlar saglanacaktir. Proje guinumuizde tasarlanmus olan
sehirlerarast otobuslerde kullanilan makas liftlere gére mevcut araclara tasanm ve montaj agisindan kolaylk saglamaktadir. Sistem, dogrusal
kayar yataklama ve sonsuz vida milinin ara¢ elektrik sistemine dahil olacak elektrik motoru tahriki ile olusturulmustur. Maliyet ve agirlik
acisindan diger sistemlere gore avantaj saglayacak ve engelli yolcuya diger yolcular ile ayni konforda seyahat imkaru tantyacaktr.

Giris

Sehirlerarasi yolcu otobiislerine gerek dretim esnasinda veya sonrasinda
sektdrde bulunan hazir tasarim engelli liftlerinin takilmasi araca uyum, kullamim ve
maliyet acisindan dretici firmaya ve kullaniciya sorun teskil etmektedir.

Sekil 1. Araclarda hazir tasanim engelli litti uygulamalari

Bu projede hedef olarak her model sehirlerarasi yolcu otobiisiine std.
baglanti elemanlar ile (dogrusal kayar elemanlar v.b) seri imalat esnasinda
uygulanacak ucuz, basit kullanimi kolay, engelli insanlara engelli arabasi yerine
dider yolcular gibi konforlu arac koltuklari ile seyahat imkani sunan ve kullanim
disinda mevcut bagaj alaninda kayip yasanmasininda oniine gecen bir tasarim
konsepti hedeflemekteyim.
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Murat Aykac¢ - Integrated Handicapped Lift Design for Intercity
Passenger Buses

Hewasbomin 1975 in Istanbul. He graduated from Afyon Kocatepe University, Vocational Education Faculty, Technical Education Department.
Between 1993 - 1995 he worked at Genoto as a constructor. Between 1995 - 1997 he worked at Elcom Information Technologies Systems as an
[T officer. Between 1999 — 2006 he worked at Anadolu Isuzu as a constructor. He worked at Temsa Arge ve Teknoloji A S. as constructor between
2006 and 2009. Between 2010 — 2011 he worked at Bosal Mimaysan A.$. as CAD Constructor. Currently he works at Farplas A.S. as a constructor.

In my project, an integrated lift design is aimed for the intercity working buses for handicapped passengers. This cost-efficient lift design
includes same seat design and comfort with the regular seats that are used by passengers all the time. Design feature of my project is to use,
instead of current ready to use expensive systems, easy to integrate and assembly components which suit the general usage concept of the
vehicle aside from use by handicapped people. With this new design, elimination of current systems integration problems with regards to
assembly of ready-made, metal lifts on the vehicle, weight reduction, cost reduction and functionally suitable for disabled people and for
general use are some of the advantages. The project also has some assembly advantages on current scissors type of lifting mechanisms
that are used in intercity buses. The system is started with the electrical engine that is integrated in the system with infinite screw and
shifted bearing system. This project will have advantages about cost, weight and also it provides the level of same comfort enjoyed by other
passengers to the disabled passenger.

Giris

Sehirlerarasi yolcu otobiislerine gerek dretim esnasinda veya sonrasinda
sektdrde bulunan hazir tasarim engelli liftlerinin takilmasi araca uyum, kullamim ve
maliyet acisindan dretici firmaya ve kullaniciya sorun teskil etmektedir.

Sekil 1. Araclarda hazir tasanim engelli litti uygulamalari

Bu projede hedef olarak her model sehirlerarasi yolcu otobiisiine std.
baglanti elemanlar ile (dogrusal kayar elemanlar v.b) seri imalat esnasinda
uygulanacak ucuz, basit kullanimi kolay, engelli insanlara engelli arabasi yerine
dider yolcular gibi konforlu arac koltuklari ile seyahat imkani sunan ve kullanim
disinda mevcut bagaj alaninda kayip yasanmasininda oniine gecen bir tasarim
konsepti hedeflemekteyim.
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Ekip Uyeleri / Team Members
Murat Arabacioglu - Burak Tanyeri

Murat Karatas - Murkar

1966 Erzincan Edebuk Kéyt dogumlu olup, Erzurumda Palandéken flkokulu ve Sair Nef'i Ortaokulu'nda okuyup, lise egitimini Erzurum End.
Mes. Lis. Motor bélimiinde okuduktan sonra Universite egitimi icin Elazig Firat Universitesi Biyoloji bélimune geldim. Universite egitimimi
bitirmeden ticarete atildim. Medya sektérunde cesitli faaliyetler ve yoneticilik yaptiktan sonra cesitli alanlarda endustriyel tasanmlar yapmaya
basladim. Meslek lisesindeki motor tasanmuni gelistirmeye ¢alistim. Halen Elazi§'da ikamet etmekte medya ve endustriyel tasanm alanlannda
calismaktayim.

Bilinen dért zamanh icten yanmali motorlar dogrusal hareketi dairesel harekete cevirerek ddnme hareketini elde ederler. Bunun yaninda
wenkel motor olarak bilinen salimm yaparak; yapilan bu salimimla blok i¢indeki rotorun etrafinda kalan hacimdeki dedisiklikleri ile dort
zaman gerceklestirmektedir. Murkar motor dogrudan dairesel hareket elde etmek Uzere tasarlanmuis yeni nesil motordur. Emme, sikistirma,
patlama, sodutma, egzoz zamanlanndan olusan cevrimi tamalayarak motor hareketi elde edilmektedir. Piston ve subab gibi Ileri geri hareket
eden parca bulunmamaktadir. Kam, krank, piston, biyel kolu, supap ve supap yaylan gibi parcalarda bulunmamaktadir. Bu tur parcalar
bulunmadigindanbunlann tzerinde kaybedilen gu¢ de ortadan kalkmaktadir. Hareketi ileten krank mili degil gébek mili olarak isimlendirilmistir.
Krank mili 720° de 1 patlama yaparken Murkar Motorda 32 patlama yapmaktadir. Murkar motor yapilanmast : mars motorundan ilk hareketi
alan rotorlar saat yonunde dénmeye baslarken, Emme sureci baslarmus olur. Daha sonra emme rotoru déondukge buyuyen emme odasina
hava veya yakit-hava kansimi almaya baslar. Dénme devam ederken emme sureci boyunca emme odast buyumektedir. Boylelikle olusan
dusuk basing hava veya yakit — hava kansiminin emme odasina dolmasi saglanmus olur. Emme sureci bitince emme yapian bélum emme
islemini gerceklestirmis olur. Devam eden surecte dénen emme rotoru sikistrma yapilan bélumde bulunan hava veya yakit hava kansimn
stkistirmaya baslamaktadir. Bu islem her bir 360" lik dénmede 4 defa yapilms olur. Emme rotoru giris kanalindan (40) giren yakit veya yakit
— hava kansimi emme rotoru i¢ transfer kanalindan puskurtme kabugunda dolan hazneye alinir. Egzoz rotoru puskurtme kanalindan olusan
yanma odasina puskurtullr. Sayet sikistinlan hava ise enjektdér yanma odasina yakit puskurtlr Patlama odasinda bujinin ateslemesiyle
patlama olur. Egzoz rotoru olusan patlama basincinin etkisiyle saat yénunde itilir. Egzoz kelebegi saat yénunde dénerken agilan i¢ sogutma
kanalindan soguk hava girmeye baslar. Donme etkisiyle dénme ydnunde egzoz rotoru kanadinin dnunde bulunan yanmus gazla rla birlikte,
ic sogutma kanalindan gelen soguk hava ve yanmis gazlar egzoz portundan atilir. Egzoz rotorunda olusan dénme hareketi gdébek miline
aktanlr.
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Murat Karatas - Murkar

[ was bom in 1966 in Erzincan, in a village named Edebuk. I went to Palanddken Elementary School and Sair Nef'i Secondary School in
Erzurum. After completing Erzurum Industrial Vocational High School, Engine Department, I enrolled in Elazig Firat University, Biology
Department. Leaving university without graduating, I went into business. After engaging in various activities in the media sector, I started
producing industrial designs in various fields. I tried to improve my engine design that [ had started while in the vocational high school. [
still live in Elazig, and focus on media and industrial design.

The known four- stroke Internal combustion engines gain circular motion by turning linear motion into rotary motion. Besides, the so-called
Wenkel engine produces oscillation with the help of which the four strokes are realized with changes in volume remaining around the rotor
within the block. Murkar engine is a new generation engine designed to obtain direct circular motion. It completes the cycle comprised of
intake, compression, burst, cooling, and exhaust strokes and generates engine motion. It does not have any part with reciprocating motion
such as a piston or a valve. It does not have components like cam, crank, piston, connecting rod, valve and valve springs. Due to absence
of such parts, the loss of power due to these parts is eliminated. The crankshaft that transmits motion is named as the pivot shaft. While the
crankshaft does 1 burst at 7200C, it does 32 bursts in Murkar Engine. Murkar engine structure : When rotors that are activated by the starter
motor start tuming clockwise, intake process starts. Then, as the intake rotor tums, it starts taking air or fuel-air mixture to the expanding
intake chamber. While turning continues, the intake chamber expands throughout the intake process. The resulting low pressure causes
air or fuel-air mixture to fill the intake chamber. When the intake process is over, the intake section has completed the intake process. In
the subsequent process, the rotating intake rotor starts to compress the air or fuel-air mixture within the section being compressed. This
operation is conducted 4 times in every 3600 tum. Fuel or fuel —air mixture that enters through the intake event (40) is taken to the filling
chamber from the intake rotor internal transfer channel injection valve. It is injected into the combustion chamber that consists of exhaust
rotor injection channel. If air is compressed, the injector injects fuel to the combustion chamber. Explosion takes place in the explosion
chamber with the ignition of the sparkling plug. Exhaust rotor is pulled clockwise with the effect of explosion pressure. While the exhaust
valve turns clockwise, cool air starts to enter through the internal cooling channel that opens. With the effect of turning, burmed gases from
the clockwise exhaust rotor blade are discharged from the exhaust port along with the cold air and burned gases from the intemal cooling
channel. The rotary motion that forms in the exhaust rotor is transmitted to the pivot shaft.
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1983 Bursa dogumludur. Lisans 6grenimini 2006 yilinda Hacettepe Universitesi Elektrik — Elektronik Mihendisligi bélimunde, yUiksek
lisans egitimini ise 2009 yiinda Uludag Universitesi Elektronik Muhendisliginde tamamlamustir. 4,5 yillik is hayatim otomotiv sektérunde
Ar — Ge Muhendisi olarak surdurmekte olup, suan Martur A.S$.'de Ar — Ge Elektronik Grubu Sorumlusu olarak ¢alismaktadir.

sturan@martur.com.tr @

Ekip Uyeleri / Team Members
Aybars Yilmaz - Varol Korkmaz

Sertan Turan - Arac Koltugu Icin Tasarlanan Yerli Aktif
Havalandirma Sistemi

Bu projede kapsaminda ara¢ koltuguna yerlestirilen fan ve sunger uzerinde olusturulan delik ve oluklar sayesinde etkili bir hava
sirkillasyonu saglayarak (bkz. Sekil 1) dustk maliyetli yerli bir aktif havalandirma sistemi olusturulmast hedeflenmektedir.
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g Sertan Turan - Domestic Active Aeration System Designed for
- Vehicle Seats

He was bom in 1983 in Bursa. He completed his undergraduate studies at Hacettepe University Electric- Electronic Engineering
Department in 2006, and graduate studies at Uludag University, Electronic Engineering Department in 2009. He is continuing his 4.5
year work life in the automotive industry as an R&D engineer, and currently works at Martur A.S. as R&D Electronics Group Officer.

©

Recent years drivers has been gradually given much more importance to comfort in vehicle. Vehicle seat which is in contact directly
with driver, has an important role to develop the comfort in vehicle. Therefore it is important to manufacture more comfortable seats
for the automotive industry and the thermal comfort is one of most important issues to develop. However there is no ventilated seat
production in Turkey yet.

Within this project effective air circulation will be provided through integrating fan into the vehicle seat and forming holes on the foam
(Figure 1). Beside this it is aimed that the active ventilation system should be low cost and domestic.
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ziyacankocak@gmail.com @

Ziya Can Kocak - Haren (Kinetik Enerji)

1962 Erzurum dogumludur. Ankara Universitesi Mithendislik Fakuiltesi Endustri Muhendisligi Bélimumden mezun olmustur. 1986-2010
ylllan arasinda ¢esitli sirketlerde Endustri Muhendisi olarak gorev yaprmustir. 2012 yil itibariyle PEMBE Ltd. $ti. kurucu ortadudur.

Hybrid/elektrikli tasit aracinin suspansiyon/fren sisteminden, zellikle amortisér hareketiyle olusan hidrolik basingtan faydalanarak bu basincin
iletildigi ve toplandid, ki veya dort adet ana hidroakUmulatdr vasitasiyla enerji depolanip daha sonra depolanan bu hidrolik basincin bir
alternatér dinamoya génderilmesi sonucu, elektrik elde edilmesi ve bu elektrik akiminun duizeltiimesi ile akinun/bataryanin strekli sarjiuin
saglanmast bu proje ile hedeflenmistir. EJer bu sistemin uygulandid elektrikli bir arag ise sarjiun mumkun oldugunca ekstra takviye ile
aku/batarya dayanim suresinin uzatiimas, eger hybrid bir ara¢ ise mimkin oldugunca az yakit kullanilarak ¢cok daha uzun mesafe kat
edilmesinin saglanmasy, enerji verimliliginin, dolayisiyla ¢ok daha az karbon emisyonuyla beraber cevreye olumlu katk: elde edilmesi, ikinci
hedef olarak bir araca uzunlamasina uygulanacak iki adet ana hidroakimulatér'un bir kaza aminda carpisma enerjisini emmek suretiyle
hasarn en aza indirilmesi bu proje kapsarmmndadir.

HAREN
(Hareket Enerjisi)

v, 4

N

H1, HZ, H3 ve H4 1,2,3ved 5fren sisteml 6 HidroakimdlatGrlerin 7 Hybrid veya elektrikli tasit 8 Pil (Batarya)
Hidrolik AkUmilatarier yenl nesil Amortisérier birlestiricisi motor b&l0mi
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Ziya Can Kocak - Haren (Kinetic Energy)

He was borm in 1962 in Erzurum. He graduated from Ankara University, Engineering Faculty, Industrial Engineering Department. Between
1986 — 2010, he worked as Industrial Engineer in various companies. As of 2012, he is a founding member of PEMBE Ltd. Sti.

The aims of this project include utilizing the suspension/brake system of the hybrid/electrical transportation vehicles, especially using
the hydraulic pressure generated by shock absorbers; as a result of conveying and gathering the hydraulic pressure by means of two or
four hydraulic accumulators and sending the stored energy to an alternator dynamo, generating electricity from the alternator dynamo
by means of hydraulic pressure and as a result of channeling and correcting the electrical current, continuous recharging of the battery.
If this system is applied to a hybrid/electrical vehicle, much longer battery time will be achieved, along with much better fuel and energy
efficiency, resulting in less amount of carbon emission from the vehicles that use liquid/gas type fuel. The secondary benefit of this system
is to minimize damage in car accidents by means of two hydraulic accumulators installed on a vehicle to absorb the impact energy in case
of an accident.

HAREN
(Hareket Enerjisi)

v, 4

N

H1, HZ, H3 ve H4 1,2,3ved 5fren sisteml 6 HidroakimdlatGrlerin 7 Hybrid veya elektrikli tasit 8 Pil (Batarya)
Hidrolik AkUmilatarier yenl nesil Amortisérier birlestiricisi motor b&l0mi
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GECEN YILDAN KARELER / PHOTOS FROM LAST EVENT
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