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Application of Lead-Acid Batteries for Idling-Stop Vehicles
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Abstract

An advanced VRLA battery for vehicles with an idling-stop system has been developed by the application of
new technology using ultra high density paste for the positive and negative active materials with the selection
of an appropriate additive. The battery is found out to show a higher charge acceptance under the minimum
setting voltage of 13.7 V resulting in a smaller capacity loss after two-month field test. This beneficial effect
is also confirmed by the smaller amount of PbSO, remained in the positive and negative electrodes compared

with the case of conventional flooded lead-acid and conventional VRLA batteries.
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Fig. 1 Outside view of the test vehicle.
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Table 1 Test condition of the field test.

Test battery Charge voltage / V

B20 size advanced VRLA battery 13.2
13.8
14.4
15.0

B20 size conventional VRLA battery 13.2
13.8
14.4
15.0

B19 size conventional flooded battery 13.2
13.8
14.4
15.0




GS Yuasa Technical Report

24 R VRLA EtDEHRER

21 JH & [ABEIC BIE VRLA Bib o EH Bk % — &
AR L7z, BB T %I, BlosaARs L
fRkiRtE e B o/, BhOXEELIL, 144V B
U134V & L7

3 WREEE
31 TARULIR by TETOEE

TA RN T ALy THMIZ BT % EITHEEF O
TEEB L UORXBERROHERO—F % Fig. 2 12/R
T, K0S, TAR) YT ALy THEHO L OFHHEIC
FEIEDHE D B ENTWBDS, GEREM OB A 1L
TKEENTVDLIEbhb. DX, EfTle &
TL-ERORAEEE L, ERERICHT 25O
HELTFig 3IRT. 74 FY Y7 Ay THIljIZ
FRL - EoOBRAAE=E, TERBEMICERLZLO
IVRNENETH 722800, TEIREIMET L
ZENDbNL. LENoT, KEREEIE & ZOME
MASHFZ R D 2 EDbrh. —, HERBMOERAF
HElE, FTEBEZRL TV,

(a) Idling-stop vehicle
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Fig. 3 Residual capacity of flooded lead-acid
batteries for idling-stop vehicles after two-month
field test.
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Fig. 2 Change in voltage and current of flooded lead-acid battery carried for (a) idling-stop vehicle with setting
charge voltage of 14.4 V and (b) conventional vehicle with setting charge voltage of 13.4 V.
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Fig. 4 Accumulated PbSO, in positive and nega-
tive electrodes of flooded lead-acid battery for (a)
idling-stop vehicle after two-month field test followed
by recovery charge and (b) conventional vehicle.
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Table 2 Comparison of specification of test
batteries.

Advanced Conventional ~ Conventional
VRLA VRLA flooded
JIS size B20 size B20 size B19 size
5 hr capacity / Ah 27 27 27
Dimension / mm
Length 197 197 187
Width 129 129 127
Height 202 202 203
Mass / kg 10.5 10.5 9.5
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Fig. 5 Comparison of the charged |-V characteristics
of various lead-acid batteries at SOC 80% (25 C).
(A) : Advanced VRLA battery, () : VRLA battery
and (O) : Flooded battery.
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Fig. 6 Capacity retention of advanced lead-acid batteries for idling-stop vehicle for one-week field test (a) fol-
lowed by recovery charge (b). A Advanced VRLA battery, O conventional VRLA battery, O Flooded battery.
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Fig. 8 Residual capacity of advanced VRLA bat-

Fig. 7 Change in open circuit voltage of advanced tery for idling-stop vehicle for two months.

VRLA battery and rate of idling-stop during field test
of setting charge voltage of 14.4 V.
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Fig. 9 Accumulated PbSO, of positive and negative electrodes for flooded and advanced VRLA batteries after
two-month field test followed by recovery charge.
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