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Abstract The object of this study is to develop an cooling control algorithm for electronics devices of the electric
vehicle. In order to estimate the existing cooling control logic of the electronic devices for the small and medium
sized electric vehicle, the experiments on the coolant temperature variation of the cooling system were conducted
under 4 different seasons conditions. As a result, the existing cooling control logic were overcooled when it was
compared with the reference temperature for a required cooling load. In addition, the newly developed optimum
cooling control logic for improving the mileages of the tested electric vehicle with consideration of the ambient
temperature, vehicle speed, and refrigerant temperature of the air conditioning on/off is necessary.
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[Fig. 1] Schematic diagram of electronic vehicles
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Control Table
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Max temperature
—

ML) g of heating element

Radiator fan level
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f
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[Fig. 3] Existing control logic of cooling system for
electronic vehicles
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[Fig. 4] Improved control logic of cooling system for
electronic vehicles
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[Table 1] Experimental conditions

Temperature | Humidity | Solar radiation
Case . ) AC
() (%) (W/m’)
Case 1 -8 58 - OFF
Case 2 2 54 - OFF
Case 3 20 30 600 OFF
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[Fig. 5] Vehicle driving condition
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[Table 2] Specific heat at constant pressure and density
of coolant with temperature

femperture (0 " ?szllci)heat ﬂ(k?;:;)ty
0 42171 0938
10 4929 997
2 41818 983
b 41785 957
0 41791 9922

2.5x10°

2.0x10°

1.5x107 -

1.0x10™

5.0x10°

Volume flow rate (m3/s)

0.0

1 1 1 1 1 1

.
0 500 1000 1500 2000 2500 3000 3500 4000
EWP RPM

[Fig. 7] Volume flow rate of EWP with rpm speed
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