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Summary 
For the purpose of significantly improved fuel economy of heavy duty hybrid city bus, new hybrid units, 

motor/generator, inverter, and battery, were developed. The new hybrid bus achieved 40% fuel 

economy improvement as compared with conventional diesel buses. In order to achieve the above, each 

new hybrid unit was developed so as to improve especially power and cooling performance. This paper 

explains specifications and cooling design content of the developed hybrid units, especially focusing on 

motor/generator, and the results of fuel economy improvement of the vehicle with these new units. 
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1 Introduction 
In recent years, reduction of CO2 emission is 

required since it causes environmental problems 

such as global warming. And furthermore, 

reduction of the fuel consumption, as well as CO2 

emission, is particularly required from the 

viewpoint of transportation cost reduction in 

commercial vehicles. Our company launched the 

world's first hybrid bus in 1991, and it achieved 

CO2 emission reduction and fuel economy 

improvement as compared with conventional 

diesel buses. Since then, the hybrid technology 

has been refined in every model change. 

This time, our company dramatically changes the 

hybrid system and the hybrid units, based on the 

accumulated technologies through the many years 

of experience. And then, we have developed the 

new hybrid bus, which achieves fuel economy 

performance much better than the previous hybrid 

bus. Fig. 1 is a photograph of the new hybrid bus. 

The improvement of fuel economy performance is 

achieved by expanding the ratio of electric energy 

to total energy (hereinafter “electricity ratio”). 

New hybrid units are developed to expand the 

electricity ratio. Here, the hybrid units mean 

motor/generator (hereinafter “motor”), inverter, 

and battery. This paper explains specifications 

and cooling design content of the developed 

hybrid units, especially focusing on motor, and 

the results of fuel economy improvement of the 

vehicle with these new units. 
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