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Abstract

Fuel efficiency of the vehicle equipped with newly developed battery having a special feature of improvement

in charge acceptance has been investigated by two evaluation methods of practical urban road test and 10-15

mode emission one. The charge acceptance was improved by optimizing both amount of carbon additive and ac-

tive material density for the negative plates. The fuel efficiency of the vehicles turned out to be enhaned by ca.

2% compared with the ones using conventional battery since the higher state of charge of new battery is hold

for the discharge in the case of high electrical load, resulting in the decrease of the mechanical load of alternator.

This tendency was verified to be remarkable in the vehicle with charge control system, in which the battery is

forced to be discharged when accelerated.
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Fig. 2 Representative characteristic of voltage
transition for lead-aid battery on the vehicle with
charge control system under general driving condi-
tions.
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Fig. 3 Schematic voltage transition pattern simu-
lated from the characteristic in Fig. 2 as a general
driving condition for charge-discharge test of lead-
acid battery on the vehicle with charge control sys-
tem.
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Fig. 4 Representative pattern of car speed change
by 1015 mode emission test cycle.

Table 1 List of vehicles for 10-15 mode test.

Car type * Displacement / L Charge control system
A 4.29 With

B 0.99 With

C 1.33 With

D 0.65 Without

* Produced by Japanese automobile company.

Table 2 List of vehicles for urban driving road test.

Car type * Displacement / L Charge control system
B 0.99 With

C 1.33 With

E 1.35 With

F 1.24 Without

G 0.65 Without

D 0.65 Without

* Produced by Japanese automobile company.
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Table 3 Fuel efficiency and CO, emission for vehicles with charge control system at 1015 mode test.

Car type * Charge Test battery ~ Fuel efficiency / km L™ Effect CO, emissions / g km™' Effect
control type New Conventional 7/ % New Conventional /%
battery battery battery battery
A With 85D26 8.4 8.2 +24 28138 288.7 +2.4
B With 40B19 19.1 18.7 +2.0 124.3 127.0 +2.0
C Without 40B19 20.7 20.3 +2.0 114.7 117.0 +2.0
D Without 40B19 19.0 191 -0.7 125.4 1241 -1.0
* Produced by Japanese automobile company.
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Table 4 Fuel efficiency improvement rate for the
vehicle with charge control system at urban driving
road test.

Car type ™ Charge  Fuel efficiency improvement rate / %

control  Normal traffic Congestion

B With +1.4 +3.1
C With +4.1 +2.3
E With +15.7 +16.9
F Without +4.4 +4.4
G Without -4.9 +2.9
D Without +1.4 +6.4
* Produced by Japanese automobile company.
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