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FOUNDED 

2004 

CORPORATION 

2007 

Founded by the collaboration of Automotive 

Manufacturers Association (OSD), The Scientific 

and Technical Research Council of Turkey 

(TUBITAK) and Istanbul Technical University (ITU) 

to perform the following missions: 

Å to increase  University ï Industry Collaboration. 

Å to sustain the competitiveness of the National 

Automotive Industry in global scale. 

Å to provide research and development projects 

and product testing for the automotive industry 

and its suppliers, in cooperation with the university. 

In 2007, OTAM became a corporation with the shareholders 

ITU, OSD, TAYSAD and OIB 

Today, OTAM is shown as the most successful University ï 

Industry collaboration in Turkey. 

OTAM has accomplished more than 100 R&D Projects since 

its establishment. 
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Istanbul Technical 

University Foundation 

Association of Automotive  

Parts and Components 

Manufacturers 

Automotive 

Manufacturersõ Association  

Exportersõ Union of  

Automotive Industry 
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POTAM ( Automotive Technologies R&D Center) is an 

Engineering Company, located at technopolis area at 

Istanbul Technical University. 

 

PProvides engineering solutions within areas of Test, 

Product Development, R&D Projects, Analysis & Special 

Test System Development 

 

PMain Industries: Automotive Sector, Defence Industy & 

Railway Industry 

 

POther Sectors: Machine Producers, White Goods & Marine 

Industries 
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Á CONSUMER SURVEYS , POLICY of GOVERNMENTS , and ACTUAL FIGURES 

on ELECTRIC VEHICLES 
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Critical survey conducted by Delloitte  among 13.000 people in 17 countries on 5 continents 

from November 2010 to May 2011 reveals consumer expectations. Countries surveyed  include 

Argentina, Australia, Belgium, Brazil, Canada, China, France, Germany, India, Italy, Japan, Korea, 

Spain, Taiwan, Turkey, the UK and the US.*  

Electric Vehicles Technology- Consumer Surveys by Deloitte 

* www.deloitte.com 

*  

ÁSignificant gap exists between consumer expectations and current electric vehicle  

technology. Consumers felt that EVs should be able to go farther,on less charge  time,  

for a cheaper price  than automakers  are currently able to offer.  

 

ÁExpected recharge time in two hours or less 

 

ÁDespite the willingness to consider an EV, many seem not willing to compromise 

in key criteria such as range. 

 

ÁTechnology improvements in gasoline and diesel engines, as well as start-stop 

   idle technologies and reductions in vehicle weight, are pushing fuel efficiency 

   very close to the 50 miles per gallon (mpg) mark.  

   In case of 50 mpg fuel efficiency, consumers in China (57 %) and US (68%) 

   are less likely consider EVs. 

 

 

*  
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Swedish Governments Vision: Oil-free society  

by the year 2020 ***  

 

Road transport, including transport in the agricultural, forestry, fisheries 

and building sectors, should reduce use of petrol and diesel by  

40-50 percent by 2020. 

Electric Vehicles Technology- Policy of Governments 

*  US Department of Energy-February 2011 Status Report 

** www.reuters.com 

*** www.government.se 

**  **   www.hyer.eu 

***** www.bbc.com 

 

****  

*  

Chancellor Angela Merkel reaffirmed her target to  

bring one million electric cars on to German roads 

By the end of the decade despite evidence of  

dwindling consumer interest.   

With more research and incentives we can break 

our depencence on oil with biofuels, and become 

the first country to have a million electric vehicles 

 on the road by 2015. 

-President Barack Obama, 2011 State of the Union 

**  
*****  

http://www.government.se/
http://www.hyer.eu/
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Electric Vehicles Technology- Actual Figures 

*  Global EV Outlook-April 2013 /www.iea.org 

*  EV Stock: Cumulative Registration/Stock of 

 Electric Vehicles, 2012 

 

The Electric Vehicles Initiative is a multi-

government policy forum dedicated to 

accelerating the introduction and adoption of 

electric vehicles worldwide. 

EV Stock in EVI Countries 
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Á ELECTRIC VEHICLE CONCEPTUAL DESIGN 
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Conceptual Design Steps of an Electric Vehicle  

Powertrain System 

Estimated drive cycles have crucial importance for  

Á specifications of high voltage battery,  

Á traction motor ,  

Á drive system and gear ratio 

Á Regeneration capability and range  as well 

*  

*Ref. [5] 
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Electric Vehicle Conversion  or New Design Electric Vehicle? 

Electric vehicle major components: 
 

Á High voltage Li-Ion battery 

Á Electrical machine and drive system 

Á Vehicle Control Unit 

Á DC-DC Converter 

Á Gearbox ( 1- or 2-speed transmission 

system) 

Á Cooling and heating system 

Á Charging system 

Á Wiring harness specific for electric 

vehicle 

 

Performance index 
 

Á Range 

Á Acceleration time 

Á Driveability 

Á Total weight 

Á NVH performance ( noise-vibration-

harshness ) 

Á Efficiency of subcomponents 

Á Efficiency of regenerative brake 

Á Charging time 

Á Hardware, software and functional 

reliability 

Á Safety measures for high voltage 

system 

Á Vehicle performance around zero and 

minus temperatures 

 

Decision criteria between Conversion 

and New Design  

 

Á Target performance index 

Á Market segment 

Á Cost of subcomponents and R&D  

Á Suppliers 

Á Production volume  
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Electrical Machines for Electric Vehicles 

 

Global facts:  

 

China holds % 87.5 of rare earth elemenst. Government of China cuts production of magnets for 

environmental reasons and meantime magnet prices are increasing dramatically. 

 

Although widespread use of Interior Permanent Magnet Synchronous Machine for Hybrid Electric 

Vehicles, magnet supply and cost problems led to search of alternative electrical machines. 

 

 

 
US funds R&D projects for electric motors  without rare earth elements. 

 

 * electronics360.globalspec.com 

*  
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Electrical Machines for Electric Vehicles 

 

Á Induction Machine 

Á Interior Permanent Magnet Synchronous Machine (IPMS Machine) 

 

 

Á Separately excited synchronous machine (applied in Renault e-cars) 

Á Permanent magnet assisted synchronous reluctance machine  

     (PMAS Reluctance Machine) 

Á Switched reluctance machine (HEVT from USA has patented technology  

        for electric vehicles) 

 

Most commonly used electrical 

machines for electric vehicles 

Alternative electrical machines for 

electric vehicles 

Induction Machine [1]  IPMS Machine [2]  PMAS Reluctance  Machine [3]  Switched Reluctance Machine [4]  

Despite the technical advantages like high torque/volume and efficiency, IPMS machine 

has  unstabile price for suppliers and OEMs.  

 

Therefore, electrical machines without a rare earth elements are being developed. 
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Design Requirements and Critical Parameters for Electric Vehicles 

ÁInsulation class H 

ÁWater cooling is required both for electrical machine and inverter. Because 

the drive cycles, including the increase in ambient temperature, imposes 

thermal stress on EM and inverter as well. 

ÁShort term overload capability. The range of peak torque to maximum 

continuous torque should be 1.5 to 2. 

ÁMaximum speed to nominal speed ratio, e.g. wide field weakening range. 

Ratio of 3:1 or 4:1 is common in practice. 

ÁDesign voltage considering the battery minimum and maximum voltage 

range 

ÁMaximum continuous torque and peak torque for grade and acceleration 

requirement 

ÁMaximum speed considering the gearbox ratio 

ÁEfficiency map. This is related to power demand for cooling of electrical 

machine, drive system and the battery for estimated drive cycles, heating of 

the battery for minus temperatures as well.  

ÁProtection class  IP6K7 

ÁWeight 

ÁGeometrical integration into  vehicle 

ÁCost and supplier 

Electrical Machines for Electric Vehicles 
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Á ELECTRIC VEHICLE PROJECT at OTAM 
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The main specifications of the high power motor drive in the project : 

 

Á 75 kW nominal, 150 kW peak power 

Á Input voltage range of the inverter is between 250-600 V DC 

Á Switching frequency is 10 kHz 

Á Space Vector Modulation 

Á Max. speed up to 10.000 rpm  

Á CAN interface for communication with VCU 

Á Water cooling 

 

Outputs of the project : 
 

Á Drive system of IPMS Machine ( design of power electronics and control board and 

software including the vector control algorithm 

 

Á VCU hardware and software including the control algorithm and CAN I/O  

 

Á User interface for calibration 
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Development Methodology of Motor Drives at OTAM 

ÁPerformance requirements of the vehicle 

ÁElectrical design requirements  (e.g. 

Battery voltage, power limits) 

Design verifications at low power 

motor drive 

Upgrade of of design for high power 

motor drive 

Comparison with simulation and 

inital design requirements 

 

 

ÁEMC/EMI Tests 

ÁTest of control system 

ÁTest of hardware design 

 

 

ÁPower Electronics design 

and simulation in  Althium 

Designer 

ÁControl System design 

and simulation in Matlab-

Simulink 

 

 

Á Implementation in 

Texas F28335 DSP 

 via Embedded Coder 

ÁTest of prototype 

 

Design of high power motor drive 

for Electric Vehicle 

Further improvements 


