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Development of Simple Thermal Insulation Technology for Ni-MH Battery under Low Temperature
- Application of Heater and Heat Insulation, and Investigation of ON-OFF Control -

OmAZLZ!, JIEFEh>, WIEE?
Hiroyuki Matsumoto?, Haruya Kawano?, Shogo Nishikawa®

Abstract: We are relying on fossil fuels for energy that we need now at Showa Station in Antarctica. So the introduction of renewable

energy is being considered at the base. However, the storage battery required to control the output of renewable energy are
significantly degraded under low temperatures. The purpose of this study is to develop a technology to keep the batteries warm

easily.
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Figurel. Test Circuit
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Discharge Test Start

1.Discharge
> Current[A]:2.2, Ambient Temperature[°C]:20, End of Discharge \bltage[V]:1.0
2.Rest
Rest Time[h]:3, Ambient Temperature[°C]: 20
3.Charge
Current[A]:2.2, Ambient Temperature[°C]:20, Charge Time[h]:5
4.Rest
Rest Time[h] :5, Ambient Temperature[°C]:-20
5.Discharge Test
Current[A]:5.5, Ambient Temperature[°C]:-20, End of Discharge \bltage[V]:1.0
Heater Set Temperature[°C]:20, 0, -10
6.Rest
m Rest Time[h]:5, Ambient Temperature[°C]: 20
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Discharge Test End

Figure2. Test Procedure
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Figure3. Battery Woltage (Without Heater)

Heater set temperature: ~ — 20T 0C —— 10T
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Figured. Battery Voltage (Heater)
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Figure5. Battery Surface Temperature(-20°0)
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Tablel. Test Results Summary (Heater)

Heater Set Depth of Discharge Heater Difference
Temperature Discharge Electric Energy Consumption
€1 (DOD)[%] [wh] [wh] [wh]
20 96.33 12.75(1) 11.50 (2) 1.02 (4)
0 86.97 11.03 (1) 5.02 (2) 5.78 (4)
-10 83.38 10.25 (1) 1.56 (2) 8.46 (4)
-20(Without Heater) 214 0.23 (3)
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