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NTSEL of NALTEC has researched technologies to improve environmental
compatibilities of heavy duty vehicles.

Reduction of both pollutants and energy consumption remains as the important
issues of the environment protection.

Electrified Heavy Duty Vehicles




Electric Bus

Electric vehicles demonstrate an environmental
compatibility because they do not emit exhaust gas.

On the other hand, heavy duty electric vehicles are not
predominant in comparison with light duty vehicles.

This presentation reports performances of the electric
bus which provides long service length by
supplemental charging between services.
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1. Outline

Heavy duty electric vehicles have possibilities on some applications, such as route buses and
refuse collection vehicles.

The distribution has a peak below 15 km.

However, at least 100 km of range of an
electric bus will be demanded for route

bus applications.
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Figure 1: Frequency distribution of length between
origins and destinations of route buses
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Route buses need to be designed to provide sufficient services for people who might have
difficulties on traffic.

For instance, low and flat
floor is usual as
passenger-friendly design.

However, such design approach limits spaces to install large batteries.
Providing 100 km of range under actual traffic conditions is very challenging.




Concept of the Electric Bus:

> Installing basic passenger friendly technologies Table 1: Specification of the Electric Bus
» Providing at least 100 km of range
» With supplemental charging between services

Parameters

Number of Passengers 67 ( includes 1 driver)
Weight 11,560 kg
Maximum Speed 85 km/h

Battery Pack 621.6V / 150 Ah / 93.24 kWh

SOC(State Of Charge) 10-90 %
Window In normal operations

74.6 kWh

In normal operations

Usable Electric Energy

Estimated Range
(with JEO5 Mode)

100 km




Sites of Services

Kitakyushu-city
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2. Results

» Drive Length of All Day
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2. Results

» Electric Energy Consumption

Electric energy consumption in
Kitakyushu-city was higher than
that of Satsumasendai-city.

The regional features in each
route gave impact on electric
energy consumption.

™ /]soc Electric energy consumption

1.79

1.10 1.19

0.79 !

0.75 !

without airiwith cooleriwith heater
conditioner: |

Kitakyusyu-city

without airiwith cooleriwith heater

conditioner:

Satsumasendai-city

1.23

O =B B N N

w o »u o u

Elec. energy consumption,
kWh/km

O
o




——
\-

—

I‘:\\

T

N

2. Results

» Electric Energy Consumption of Auxiliary Units
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2. Results

» Impact of Slope

e Driving on 5.7% sloped road ¢ Driving on plane road

The electric energy consumption
between sloped and plane road in
Kitakyushu-city was investigated.
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The electric energy consumption on
the slope was 3 times higher than
that of plane roads.
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The major factor of high electric
energy consumption in Kitakyushu-
city was the sloped road in the route.
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3. Issues on Electric Bus




3. Issues (Institutional Issues)

(from views to arrange new rules to provide user information)

Short Range:
Supplemental charges between services were needed to serve long length for all day services.
=Charging speed (duration) will be necessary information for bus operators.

Specific test method to measure charging speed (duration) will be necessary.

(The test method has not been available for passenger electric vehicles, yet.)

Energy Loss of Chargers:
Total electric energy consumption of the system which includes off-vehicle dedicated charger is
the information which should be informed to bus operators, also.

Specific measurement of high voltage and current of the chargers should be taken carefully.

These are issues which have not been considered on vehicle test methods in Japan, yet.
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4. Conclusion

* This electric bus provided services with 120 km length in day time under the time table which
was specially arranged for the electric bus with supplemental charges.

* Charging speed (duration) and electric energy consumption considering the energy loss by off-
vehicle charger are necessary information for bus operators. However, no specific vehicle test
procedures for these parameters are provided yet.




Thank you!
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