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Civilization & Open Mind 
 

 
 







Straight Forward Approach Holistic, Dialectic Approach 

 

έŅYesò is ñYesò 

   ñNoò is ñNoò 

 

ŅYesò can be turned into ŅNoò 

ñNoò can also be turned into ñYesò 

 

Yi-jing  basic principles:  

Change, Periodic, Balance, Unity of Opposites 

 



Leonardo da Vinci`s Vitruvian Man, an 
example of the blend of art and science 

during the renaissance 

David, by Michelangelo, an example of high 
renaissance art  



Open Mind 
 

ÅA closed Mind Can Not Change! 

    

ÅSaw Beyond What Was, to See What is! 



Renaissance Scientists & Engineers 

 
 Renaissance Scientists & Engineers are 

those not only understand WHY and HOW 
THINGS  work but also on WHY and HOW  
the WORLD works! 

 



 
 

Characters of Renaissance Scientists & Engineers 
Think the World and not just the THINGS 

 ÅGlobal thinking instead of local thinking; 

ÅHarmony thinking between human and nature; 

ÅCircle thinking instead of linear thinking; 

ÅClosed loop thinking instead of open loop thinking; 

ÅLife cycle thinking instead of partial life thinking; 

Å3R thinking (Reduce, Re-use, Recycle). 

     



EV Development  
 

 



Mobility is Freedom. 

Mobility is the most apt 

expression for our  quest for 

happiness. 





Government, Industry and Market 

 

Industry 

Government 

Market 



Key Issues   
Three Goodness Factor : 

 Good Products;  Good Infrastructure;  Good Business Model 

Infrastructure

Products
Business 

models

EV 

Market 

Success



Good Products: 

High Performance @ Reasonable Cost 

I: Integration of Automotive Technology and Electrical Technology 

A: Alliance among Auto Makers and Key Component Suppliers 

Chasis & 
Body 

Technology 

Powertrain 
Technology 

Energy 
Storage 

Technology 

I+A 



Executive Summary 

 ÅThe train of EV commercialization has taken off. We are 

seeing the dawn. Key challenges of success: Cost; Usage 

Convenience; Energy Saving and Emission Reduction. 

The market will not do it by self. Government incentives 

are essential at the beginning.  

 

ÅInnovative Regulatory Leadership is essential. Technical 

solutions are available. The shake hand and compromise 

between auto industry and electric power industry is 

crucial.  



Key Issues ς Three Goodness 

῏  ͠ ҈  
The success of commercialization of electric vehicles depends on 

the satisfactory tackling of four factors: 
 

Initial cost;  ̕ 
Convenience of use; Ḃ̕ 
Energy consumption and exhaust emission. ⁞ Ȃ 
  

Therefore, we need three goodness factors: 

Å1. Availability of Good Products at affordable cost; ֟  
Å2. Availability of Good Infrastructures that is efficient and 

friendly to use;  
Å3. Availability of Good Business Model to leverage the cost of 

batteries.  ҙ  
 



Changes in Automotive Industry 

Assemble Unification 
 



History of Electric Vehicles: Rise & Fall 1828 -1932 
 

ÅEarly InventionsςHorseless Age 

 

 

 
Thomas Parker EV, 1884, 
England 

Morris & Salom Electrobat 
1895, U.S.A 

ÅEarly Commercialization & Infra. 

 

 

 

 

 

City Taxi, 1901,  
New York, U.S.A 

Charging Station, 1900Ωǎ 
GE, U.S.A Å Lessons to Learn:  Key Issues:  

Å Cost,  

Å Convenient Use          

Å Fuel Consumption,  

Å Environment Impact.  

ÅPhilosophy of Engineering: System Integration and Optimization 

 Key Points:  Open mind;   Courage;   Yes, It Can Do! 
 

 



Electric Key Components Play Vital Role in EV/HEV 
 



EV Key Technologies   

ÅThree Big Electricity ̔  

 Motor   

     Battery   

     Controller 

 

ÅThree Small Electricity ̔  

 Electric Steering   

    Electric Air-conditioning   

    Electric Braking 

 



Global EV Development Status 
 

 



Global EV Population 

         In 2014: Total 500,000 

ÅUSA No.1;  Japan No. 2;  China No.3 

Å Norway per capita No.1 , 4EVs/1000 persons, 
Nation wide charging stations, quick charge  

   along highway per 30-60 km. 

     

           In 2012: Total 380,000     

ÅJapan No.1;  USA No.2;  China No.3 




