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Abstract As the global automobile market is rapidly changing from internal combustion engines to
electric vehicles, the number of charging stations for electric vehicles continues to rise. For rapid
charging, fast chargers are frequently used, and high current flows through the cable that connects a
fast charger to a battery in electric vehicles. Also, heat is usually generated by the electric resistance
of the charging cable. This heat causes a temperature rise in the cable and reduces the battery charging
efficiency. Therefore, it is necessary to develop a cooling system that can solve these problems. An oil
pump was used in a cooling system for transporting oil that absorbs heat. In this study, a series of
experiments were conducted to verify the appropriate rotational speed of the oil pump for minimizing
power consumption while maintaining the required cooling performance. Through these experiments,
we investigated how the cooling capacity and power consumption change according to the rotational
speed of the oil pump. Based on the results of the experiments, the appropriate rotational speed was
derived. In conclusion, it is possible to reduce the power consumption of an electric vehicle charger's

cooling system by using the appropriate rotational speed for the proposed oil pump.
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Fig. 1. Schematic diagram of the system

= BLDC 2E9] 7hiid o] ofs) Wrke
Sepo] WSt FRA AT Hro] HHsEo] et



Y25t anpdEo] ofgA HMelkeAl 245k, ol
3l FYALEY] aeFRl Huo SJALES =E5)
o AojgaElE e At A=E skt gtk
A2 7188 E 2sstol WARE 7HEsta,
W2 Het M A, 9 AIRE ol 7hsst
of Qg7 gsol FdHeR A el &
FARN Aol BIE 7, AT =E, T 2EE
S5, S4gke Esto] a9 ¥4y Aee
At FFE Al 22" AS71E S5 1 o
S 2HAES S43th dudy] Y4 metet
7] ffste] A(DEFE g ALt
Q=mC(T,,~T,) @

71N Q= DeF [keal/hl, m2 A7 YzHe A
lkg/h], C= ¥Z8 ¥9D [kecal/kgCl, T,,2 &7 2
T [C], T,2 Y+ 2% [Cloth

A7\ 5471 SPANAEY 52 elsh] 9
A FH719 24 24S HESYOH, &

Beohs W7 B gd&wet W75 S v
9] 3F&EE 500 RPMOIA] 500 RPM 4 F7HA]7]H
2500 RPM7HA] Agstelal, 271818 &2 0.4 kwol
A 0.2 kW & F7HAZH 3.0 kW7HA] A5kl

Table 1. Test Condition

Condition

500/1000/1500/
2000/2500

0.4/0.6/0.8/1.0/

1.2/1.4/1.6/1.8/

2.0/2.2/2.4/2.6/
2.8/3.0

Parameter Unit

Pump speed RPM

Power of electric heater kW
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Fig. 2. Cooling capacity according to heat capacity
at pump speed 500 RPM
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Fig. 3. Cooling capacity according to heat capacity
at pump speed 1000 RPM
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Fig. 4. Cooling capacity according to heat capacity
at pump speed 1500 RPM
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Fig. 5. Cooling capacity according to heat capacity
at pump speed 2000 RPM
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Fig. 6. Cooling capacity according to heat capacity
at pump speed 2500 RPM
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Table 2. Power consumption according to pump

speed
Pump speed [RPM] Power consumption [W]
500 66
1000 73
1500 77
2000 99
2500 121

Table 3. Recommended operating conditions

Power of
electric heater [kW] Pump speed [RPM]
0~1.0 500
1.0 ~ 1.6 1000
1.6 ~ 2.2 1500
2.2 ~ 2.6 2000
2.6 ~ 2.8 2500
2.8 ~ 3.0 More than 2500
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