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ABSTRACT 

In the world where the environment protection and the energy conservation are big concerns, 

development of the electric and the hybrid vehicles (i.e. EV/HEV) has taken on with the 

accelerated pace. Dream of having commercially viable electric hybrid vehicles is becoming a 

reality. The electric and the hybrid vehicles are gradually available. This present paper reviews 

present status of electric and hybrid vehicles worldwide and their state of the art, with emphasis 

on the engineering philosophy and key technologies. The importance of the integration of 

technologies of automobile, electric motor drive, electronics, energy storage and controls, and 

the importance of the integration of society strength from government, industry, research 

institutions, electric power utilities and transportation authorities are addressed. 
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INTRODUCTION 

The electric vehicles (EVs) [1]is the road vehicle with electric propulsion. With broad definition 

in the mind, electric vehicle(s) may include the battery electric vehicles (BEV), hybrid electric 

vehicle (HEV) and fuel cell electric vehicle (FCEV)[2]. Electric vehicle is a multi-disciplinary 

subject that covers broad and complex aspects. However, it has core technologies, namely 

chassis and body technology, propulsion technology and energy source technology. The paper 

begins with reviewing the status of BEVY HEV and FCEV, then focusing on the engineering 

philosophy of EV development. Subsequent to the illustration of the configurations of both BEV 

and HEV[3], it discusses the major technologies, namely the propulsion technology, energy 

source technology and infrastructure technology. Finally the commercialization aspects are 

discussed. The conclusion summarizes the state of the art and the challenges of BEV, HEV and 

FCEV[4]. 

INTERNATIONAL JOURNAL OF INFORMATION AND COMPUTING SCIENCE

Volume 5, Issue 1, January 2018 145

ISSN NO: 0972-1347

http://ijics.com



In the next 50 years, the global population will increase from 6 billion to 10 billion and the 

number of vehicles will increase from 700 million to 2.5 billion. If all these vehicles are 

propelled by internal combustion engines, where will the oil come from? And where should the 

emissions be disseminated? Would the sky be permanently grey? The gloomy answers to these 

questions compel people to strive for sustainable road transportation for the 21st century. EVs 

addressed these issues positively[5]. 

Concerning with environment issues, the EVs can provide urban transportation without emission. 

Even when taking into account the emission from the power plants needed to fuel the vehicles, 

the use of EVs can still significantly reduce global air pollution. From the energy aspect, EVs 

can offer a secure, comprehensive and balanced energy option that is efficient and 

environmentally friendly, such as the utilization of various kinds of the renewable energies[6].  

 

 

The EV engineering philosophy essentially is the integration of automobile engineering and 

electrical engineering. Thus, system integration and optimization are prime considerations to 

achieve good EV performance at affordable cost. Since the characteristics of electric propulsion 

are fundamentally different from those of engine propulsion, a novel design approach is essential 

for EV engineering. Moreover, advanced energy sources and intelligent energy management axe 

key factors to enable EVs competing with ICEVs. Of course, the overall cost effectiveness is the 

fundamental factor for the marketability of EVs[5]. 
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The design approach of modem EVs should include state-of-the-art technologies from 

automobile engineering, electrical and electronic engineering and chemical engineering, should 

adopt unique designs particularly suitable for EVs, and should develop special manufacturing 

techniques particularly suitable for EVs. Every effort should be made to optimize the energy 

utilization of EV[7]. It is prime important to understand the torque-speed requirement of EV at 

different driving profiles. 

CONCLUSION 

Environment protection and energy conservation have urged the development of EVs. Looking 

ahead in the next few decades, with the aid of new technologies, battery and advanced 

propulsion will continue to develop, BEV will mainly designed for small vehicles for niche 

market, such as community transportation. HEV can meet consumers need and will grow in 

faster rate. The key issue of HEV is how to optimize the multiple energy source to obtain best 

performance at lower cost. FCEV will have long term potential to be the main stream vehicles in 

the future, because it is almost zero emission and comparable driving range to ICEV. A proper 

engineering philosophy is essential for the guidance of strategic development of electric vehicles 
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