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MÜDEK OTOMOTİV VE BENZERİ ADLI MÜHENDİSLİK 
PROGRAMLARI PROGRAM ÖLÇÜTLERİ 

(TASLAK) 

• Otomotiv mühendisliği uygulamalarına yönelik türevsel denklemleri de 
içerecek biçimde ileri matematik bilgisi; istatistik ve lineer cebir konularına 
aşinalık 

• Kimya, matematiğe dayalı fizik, dinamik, yapısal mekanik, malzemelerin 
yapıları ve özellikleri, akışkanlar mekaniği, ısı transferi 

• Üretim süreçleri 
• Elektronik ve kontrol 
• Taşıt tasarımı, taşıt dinamiği, taşıt tahrik ve güç sistemleri, otomotiv 

alanındaki teknik mevzuat ve taşıt doğrulama testleri konularında bilgi 
sahibi 

• Bu bilgilerin çok disiplinli otomotiv problemlerinin çözümüne yönelik 
olarak birleştirilmesi ve uygulanması becerisi 

• Kuramsal, deneysel ve benzetim yöntemleri ile bilgisayar destekli tasarım 
tekniklerinin otomotiv mühendisliği alanında kullanımı becerisi 

•  Taşıt tasarımı ve imalatı alanlarında çalışabilme becerisi 
 



Kaynak: FTF 2010 BMW Group 

 

Araç değerinde %30-35’lik pay 
Önümüzdeki 10 yılda %40-70’lik pay tahmini 
İnovasyonda %80’lik pay tahmini 
 
  
 
 

ELEKTRONİK ve GÖMÜLÜ YAZILIM 

Motor ve Aktarma 
Organları Elektroniği 

Güvenlik Sistemleri 

Eğlence ve Bilgi 
Sistemleri 

Gövde, Şase ve Araç 
İçi  Sistemler 

GİTES - Otomotiv Sanayii 



Otomotiv Elektroniğinin Geleceği 



Otomotiv Elektroniğinde Gelecek 



Sürdürülebilir Ulaşım 

 

AKILLI ULAŞIM TEKNOLOJİLERİ ÇALIŞTAYI VE SERGİSİ 

• Verimli ve rahat 
ulaşım 

• Güvenli ve 
emniyetli 
ulaşım 

• Temiz ve Karbon 
salımı azaltılmış 
ulaşım 
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Towards Connected and Sustainable Mobility in Europe 
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Hyundai Decision 2012 

• Hyundai Motor Group recently set up a new unit, Hyundai Autron (a combination 
of Automotive and Electronics) aiming to enhance its R&D capabilities in 
automotive electronic systems, semiconductors and software.  

• Hyundai Autron has specified its main business goal as to secure its own 
technologies in the following five automotive electronics areas – 1) Automotive 
electric and electronic systems, 2) Automotive semiconductors, 3) Automotive 
software, 4) Electronic controllers, and 5) Vehicle telecommunication 
standardization. 

• Hyundai aims for technology independence 

• Although Hyundai has heavily invested in its auto parts makers for electronics area 
such as Mobis, Kefico and Carness , it is still relying on imports and technological 
supports from foreign makers especially in automotive semiconductors, control 
systems and software. 

 









Why electric vehicles? 

Enevate Final Report 2013 



Electromobility influences a lot of 
components  

Architectur: 

BUS, CAN Systems … 

Energy Systems:  

Li-Ionen Batteries, Flywheel, 
Fuel-Cell, SuperCaps … 

Thermal Control:  

Air Conditioning, electric Heating , 
Cooling for Battery, Power 
Electronics, E-Motor … 

Power Train:  

Electric Machine, Electric Generator, 
Clutch, Gear Box, Braking System, … 

Human Car Interface:  

New Control Concepts, HMI, 
Range Analysis … 

Infrastructure:  

Fast Charging and Battery 
Swapping … 

Power Electronics:  

Inverter, Converter, ECU, 
Charging Management … 

Auxiliaries:  

Power Steering, Accessory 
Power, electric Compressors 

Car Body:  

New Car Concepts, Lightweight 
Constructions, NVH, 
Aerodynamics 

System Komponenten
Kosten bei hoher 

Stückzahl
Referenz

Kosten bei geringer 

Stückzahl
Referenz

zugrunde 

liegende Ref.

Gesamtsumme  

Verbrennungsmotor

Engine V-6 10,9$/kW + 693$ EPRI 2001  

Engine L-4 12$/kW + 424$ EPRI 2001  

Engine 14,5$/kW + 531$ NREL 2006 EPRI Graham

Engine Thermal          thermisches Management 0,236$/kW (Peak Power) EPRI 2001  

 

Abgasanlage

Exhaust System       (incl. 3-Way Catalyst) Abgasanlage (inkl. Dreiwegekatalysator)300$ - 900$ MIT 2008   

Exhaust System      Nox After-Treatment, Diesel Partikel Filter800$ MIT 2007  Concawe 2006   , Weiss 2000/2003

Exhaust System 500$ MIT 2007  

Effizienztechnologien

CO2 Optimization CO2 Optimierung GDI VVLT, Gewichtsreduktion, VTEC, Zylinderabschaltung, Double Camshaft-phasing (Dual overhead Cam DOHC)700$ MIT 2008  Concawe 2006, Weiss 2004

CO2 Optimization        CO2 Optimierung GDI VVLT, Gewichtsreduktion, Friction Improvement VTEC, Zylinderabschaltung, Double Camshaft-phasing (Dual overhead Cam DOHC)350$ - 600$ Lipman 2006  

CO2 Optimization            CO2 Optimierung GDI VVLT, Gewichtsreduktion, VTEC, Zylinderabschaltung, Double Camshaft-phasing (Dual overhead Cam DOHC)200$ Delucchi 2000  

Turbo Charger 500$ MIT 2008  Duleep 2007

Turbo Charger 270$ EUCAR 2006 CONCAWE, EU-JRC (2006 Renault Daimler unpublished

Start & Stop 300$ - 450$ Tu Wien 2009   IFP Unpublished

Getriebe / Kupplung

Transmission          / Getriebe315x(hoch -0,3)/kW Dixon 2002          (9,96$/kW bei 100.000, 8,0$/kW bei 200.000) 

Transmission 1Speed 200$ MIT  2007  Weiss 2000

Transmission 2Step 300 € =450$ F&S 2009  

Nebenaggregate

ICE Air Conditioning EV Heater, Thermal Management 400$ Delucchi 2000   

HEV EV Air Conditioning EV Heater, Thermal Management 850$ Delucchi 2000  

Power Steering Pump Servounterstützung50$ EPRI 2001  

E-Steering (Electric Power Steering with Rack & Pinion Gear) E-Lenkung Annahme 50% Aufschlag für kleine Stückzahlen170€-190€ = 255$-285$ F&S 2009   

Elektrischer Antrieb

Anlasser, Lichtmaschine

StarterMotor / Alternator / Lichtmaschine 40$ EPRI 2001  

Elektrische Maschine

Electric Motor AC      Elektromotor8,97 €/kW = 13.45$/kW Christidis 2005 AC13,5 €/kW = 20,25$/kW Christidis 2005 ACUC Davis 2003, ANL Cuenca 1999

Electric Motor PDMC   Elektromotor11,37 €/kW = 17$/kW Christidis 2005 PMDC19,56 €/kW = 29,3$/kW Christidis 2005 PMDCUC Davis 2003, ANL Cuenca 2001

Engine          Verbrennungsmotor

Transmission  Getriebe, Kupplung bezogen auf VM Annahme Prius auf komplette Motorleistung da hybrid

Accessory

Electric 

Traction

System Komponenten
Kosten bei hoher 

Stückzahl
Referenz

Kosten bei geringer 

Stückzahl
Referenz

zugrunde 

liegende Ref.

E/E

Motor Controller

Motor Controller  7,50 €/kW = 11,25$/kW Christidis 2005 AC25 €/kW = 37,5$/kW Christidis 2005 ACUC Davis 2003, ANL Cuenca 1999

Motor Controller  5,70 €/kW = 8,55$/kW Christidis 2005 DC18,90 €/kW =28,35$/kW Christidis 2005 DCUC Davis 2003, ANL Cuenca 2000

Leistungselektronik

Power Electronics         Inverter DC/AC Wechselrichter DC/AC6$/kW Agujar 2006 7,075$/kW + 165$ EPRI 2001  

Sonstiges Elektronik

Additional Wiring         Kabelbaum 100- 200$ MIT 2008 EEA 2002

Electronics Thermal (Thermal Management System, Heat Transfer Device, Fans or Pumps, Radiator, Control System ) Elektronik Thermik (Thermal-Management-System, Wärmeübertragung, Lüfter, Pumpen, Control System)1$/kW + 70$ EPRI 2001   

Gesamtsumme

Tanksystem

Fuel Storage (Tank)    Tankanlage10$ EPRI 2001  

Starterbatterie

Accessory Battery     Starterbatterie15$ EPRI 2001  

50€ = 75$ F&S 2009  

Traktionsbatterie

Energy Cell Hi-Engery 60% = 450$/kWh Li-Tech 2009 High Energy (10.000.000)100% = 750$/kWh Li-Tech 2009 High Energy (10.000) 

Energy Cell Hi-Power 85% = 637,5$/kWh Li-Tech 2009 High Power (10.000.000)150% = 1125$/kWh Li-Tech 2009 High Power (10.000) 

Battery Auxiliaries        (Battery tray and straps, electrical wire harness, bus bars and terminal, cooling/ventilation system)8$-40$/kWh Dixon 2002          (gerechnet mit 24$ als Durchschnitt 8/24) Delucchi 2000

Pack Tray                 / Batteriegehäuse 5$/kWh + 130$ EPRI 2001  

Pack Hardware                 (Battery Control System) Hardware-Pack  5$/kWh + 460$ EPRI 2001  

Battery Thermal          (Battery Thermal Management System) Batterie thermisches Management 5$/kWh + 90$ EPRI 2001  

Final Assembly Battery/Fuel Tanks 74$ Delucchi 2000  

Brennstoffzellensystem

Fuel Cell System 75$/kW MIT 2007  

Fuel Cell System 200$/kW Agujar 2006 1500$/kW Aguajar 2006  

Fuel Cell Auxiliary 15$/kW Dixon 2002  FCTAP 1998

Wasserstofftank

Hydrogen Tank        / Wasserstofftank15$/kW MIT 2008  NRC 2005

Hydrogen Tank          / Wasserstofftank750$/kg Eaves 2003       (--> 2288$ für 3,2kg) Padro 1999

Ladegerät

On-board Charger 380$ EPRI 2001  

On-board Charger 2000$ Burgelman 2009 Stanford (aus Tabelle gemessen) 

Cable, Connector          Kabel, Stecker80$ EPRI 2001  

Glider Restliches Fahrzeug

Power 

Electronics

Charging       Aufladung

Energy 

Storage



Changing Market Players 



Electric Vehicle Sales Estimates 





Otomotiv Üretimi 

• Problem Çözme Teknikleri 
• Takım Çalışması 
• Yalın Üretim 
• İletişim Teknikleri 

• Proje Yönetimi 
• Çevre 
• Üretim Ekonomisi 
• Deney Tasarımı ve Analizi 



  

OKAN  UNIVERSITY TRANSPORTATION TECHNOLOGIES & INTELLIGENT 
AUTOMOTIVE SYSTEMS APPLICATION AND RESEARCH CENTER 

«TTIS»    

• Phase 1.1.  Development of self drive 
mechatronics and integration with LIDAR, IMU 
and Ultrasonic Sensors 

• Phase 1.2. Developments of Obstacle Avoidance 
Application 

• Phase 1.3.   Verification of Self Drive Properties 
Experimentaly (year 2010-11)   

• Phase 2. Integration of GPS, camera and 
experiments on normal road without traffic 

OKANOM  Development of Autonomous Vehicle 



  

OKAN  UNIVERSITY TRANSPORTATION TECHNOLOGIES & INTELLIGENT 
AUTOMOTIVE SYSTEMS APPLICATION AND RESEARCH CENTER 

«TTIS»    

Development of Brushless DC and Permanent Magnet Synchronous Machine  Drive 
Systems for Electric Vehicles  together with TOFAŞ and  MEKATRO 



Some Research Projects 

• Tubitak funded Research Project 
with KocSistem-Tofaş-Ford Otosan  

• Vehicle to Vehicle Communication 
Systems «V2V» 

• Vehicle to Infrastructure Communication 
Systems «V2I» 

 



Okan University Innovative E-Mobility Clustering  Project  
«E-HIKE» 

  
Innovative and Sustainable Electric and Hybrid  
Vehicle Technologies Development and 
Clustering Center Project , «E-HIKE» 
funded by Istanbul Development Agency 
 
Project Aim ; 
• Form a cluster with stakeholder companies 
• Develop innovative business solutions and 

technologies for the stackholders 
• Analysis the whole value chain 
• Form the basic research structure 
• Develop innovative concepts for 

o Urban Electric Vehicle Design 
o Energy management 
o Battery management 
o Light and safe vehicle body structure 
o Electric engines 



İlgili Lisans ve Y. Lisans Programları  

• BSc. Automotive 
Engineering 

• BSc. Mechatronics 
Engineering  

• BSc. Electrical & Electronics 
Engineering 

• BSc. Mechanical 
Engineering 

• BSc. Computer Engineering   
• BSc. Civil Engineering     
• BSc. Energy Systems 

Engineering 
• B.Sc. Industrial Engineering 

 

• MSc.  Automotive Mechatronics 
and Intelligent Vehicles  

• MSc. Power Electronics and 
Clean Energy Technologies 

• MSc. Computer Engineering  
• MSc. Advanced Electronics & 

Communications 
•  PhD. Mechatronics 
•  PhD. Computer Engineering 
•  PhD. Civil Engineering 
•  PhD. Architecture  

 



Some Project Examples/ UTAS 

• Projects,Ongoing and   Projects 
– Autonomous Vehicles 

– Communicating Vehicles 

– Metrobus System Optimization 

– Vehicle Dynamics 

– Active Safety Systems  

– Electric and Hybrid System Energy Management System 

– Battery management Systems 

– Electric vehicle heat management 

– Vehicle modelling 

– Lean and sustainable manufacturing 

 

 
Prof.Dr.Orhan Alankuş, Okan Üniversitesi 



Okan Technology Transfer Office(ARPROGED)   
&  Okan Tekno ARGE Inc. 

O 

ARPROGED 
(Okan University) 

1. R&D Awarness & Training 
2. Awareness Support, Research Project 

Preperation and Applications 
3. Project  Development & Project  

Management 
4. IPR opportunities in the University 
5. Techno Startup in the University 

 

Incubation Center 
(Okan University) 

Incubation Center 
(TeknoParc Istanbul) 

 

OKAN TeknoArGe 
(TeknoParc Istanbul) 

 
1. Research Project 

execution contributions by  
Academicians  

2. IPR Valuation, Assesment 
and Registration Process 

3. Techno StartUp’s 
Mentoring and  
Acceleration Activities 

4. Licensing 
5. Project and Business 

Opportunities in ICT 
Industry 

OKAN UNIVERSITY 

(Academic Entities) 

Vision :  Be a worldwide model for Industry-University colloboration and promote 
auto-funding of Research Institutes 




