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Abstract

A new SLI battery "SENSIA" with a battery state sensor, named CCU (Condition Check Unit), has been devel-
oped for no water-refilling type. The CCU is capable to diagnose the extent of decrease in performance of bat-
tery during cranking as well as the state of charge (SOC) and electrolyte shortage. Moreover, CCU has a function
of detecting the abnormal state of battery to operate LED and buzzer for drivers. Therefore, SENSIA is expect-
ed to realize the ideal circumstance of "0" (zero) project to eliminate battery problems on the road after the wide

expansion of its market.
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Fig. 1
lead-acid battery "SENSIA".,
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Fig. 2 Top view
"SENSIA".

of automotive lead-acid battery
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Fig. 3 Structure of double lid part of automotive
lead-acid battery "SENSIA",
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Fig. 4 Cross section of terminal joint with condition
check unit (CCU) of automotive lead-acid battery
"SENSIA".
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Fig. 5 Cross section of terminal joint of electrolyte
level sensor and condition check unit (CCU).
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Fig. 6 Block diagram of condition check unit (CCU)
for automotive lead-acid battery "SENSIA".
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Table 1 Evaluation items on reliability and safety
performance of condition check unit (CCU).
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Iltems

Normal power supply voltage examination
Power supply voltage examination at engine starting
Power supply reverse polarity examination
Over-voltage test

Transient voltage characteristic test
Static electricity test

Conductive electromagnetism test
Emission electromagnetism test
Temperature characteristic test

Low temperature storage test

Low temperature operation test

High temperature storage test

High temperature operation test

Heat cycle test

Thermal shock test

Temperature and humidity duty cycle test
Regularity humidity test
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Fig. 7 Transition of operation mode of the program
for automotive lead-acid battery "SENSIA".
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Fig. 8 Flow chart of the program detecting battery
state.
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Fig. 10 Change in terminal voltage and discharge

current during cranking for vehicle A ( — ) and ve-
hicle B (—).

Test vehicle: Station wagon (2300 cc gasoline eng-

ine).
Test battery: D23 size SENSIA (52 Ah).
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Test vehicle: Station wagon (2300 cc gasoline eng-
ine).

Test battery: D23 size SENSIA (52 Ah).
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Fig. 12 Equivalent circuit of vehicle.
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Fig. 13 Combined resistance during engine start-
ing.
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Fig. 15 Change in combined resistance of vehicle

during cranking for vehicle A (—) and vehicle B (—).

Test vehicle: Station wagon (2300 cc gasoline eng-
ine).

Test battery : D23 size SENSIA (52 Ah).
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Fig. 16 Trend of performance degradation for lead-
acid battery during cranking with year and its use.
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Fig. 17 Detection of electrolyte level by sensor.
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Fig. 18 Matrix of diagnosis results of battery state
for lead-acid battery.
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