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Abstract

Aircraft battery is the core equipment of an aircraft that supplies engine starting power and emergency
power, and it must be charged to ensure sufficient capacity at all times and maintain high reliability to
ensure stable power supply. The battery of the T-50 series aircraft is designed to enable the engine to start
up to two times in temperatures as low as —18°C and above. However, intermittent failures in engine starting
have been observed during winter. In this paper, we analyze the failure phenomena occurring during
low-temperature charging of the battery and improve the charging algorithm based on the analysis and test.
Additionally, the results of start simulation tests show that the battery charging defects at low temperatures
are resolved, and an improvement in the charging performance is confirmed; thus, validating the effectiveness
of the new algorithm.
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Table 1 Charging Algorithm for the BCCU

Battery Max. Max Max.
Charge Tem Charge | Charge Charge
Mode (Oc)p ’ Current | Voltage Time
A V) (Minute)
-40<T<-20 4.6 400
32.6
-20<T< 10
Normal 10<T< 20 31.6
Charge 20<T< 30 93 30.6 90
Mode " 50<T¢ 40 29.6
40<T< 50 28.6
50<T< 60 28.0
Over— | -40<T<-20 60
Charge 4.6 32.6
Mode -20=T< 60 5
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Fig. 5 Charging Test Result( -5 C, 23 A )
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Fig. 2 Charging Test Result( -30 C, 4.6 A )
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Charge
Time
(Minute)
400
90
90
90
60

Max.

Fig. 8 ~ Fig.
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Voltage

V)
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-20<T< 60
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Table 2 Improved Charging Algorithm
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Over-charge mode, 2.3 A, approx. 112 minutes of charging time
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Change to 23 A (battery temp. rises above -5°C)
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Change to 11.5 A (battery temp. rises above -10°C)

Fig. 6 Charging Test Result( -30 ‘C, 2.3 A )
Fig. 7 Charging Test Result( -12 'C — +3 °C )
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