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Abstract : Due to climate change caused by greenhouse gases, many governments have set greenhouse gas reduction targets,
and battery electric vehicles(BEVs) have been in the spotlight as automobile manufacturers explore their viability. The
DC/AC inverter is responsible for converting the direct current of a battery into alternating current needed to operate the
drive motor. When operating at high voltage, operational errors and shortened lifetime may occur due to overheating. Thus,
efficient thermal management is necessary to optimize the cooling module. First, the flow rate and the cooling effect of each
heat sink fin arrangement of the inverter cooling module were simulated, and then compared. This process confirmed that,
assuming the fin area is the same, maximizing the flow rate by simplifying the flow of cooling water, rather than intentionally
delaying the flow rate, or causing turbulence, results in the uniform maximum cooling performance of the entire heat sink.

Key words : Electric vehicle(7]2s=}), Inverter(21H ), Heat sink(3]E =), Optimization(Z] 4 3}), Cooling
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Fig. 11 Measurement position of cooler

Table 2 Comparison of temperature and velocity by position

Temperature (K) Velocity (m/s)

Ae Horizontal | Vertical V-Type Horizontal | Vertical V-Type
1 420.854 420.844 420.840 0.263 0.091 0.022
2 42Z.161 421.694 420.860 0.040 0.009 0.045
3 422 300 420999 420 860 0.114 0.020 0065
4 420.624 A18.543 421.398 0.084 0.201 0.095
5 42Z.034 419280 421.582 0.070 0.135 0.090
6 422304 420007 418 591 0.069 0.156 0.212
7 420.188 416 _555 421543 0.125 0.254 0386
B 42Z2.104 416.101 420598 0.086 0.390 0.144
9 422.191 418471 419.943 0.094 0.416 0.146
10 420_629 418 006 421251 0.083 0.226 0.097
11 422 .050 420.573 420.845 0.044 0.118 0.080
12 422177 420554 418758 0.073 0.108 0.195
13 421.874 420833 421351 0.229 0.137 0.035
14 422.279 420.723 421.460 0.020 0.050 0.052
15 42Z.191 420.906 420560 0.088 0.072 0.066
Min 420,198 416.101 418591 0.020 0.009 0.022
Max 422,304 421 .694 421,582 0.263 0.418 0.386
Average 420 .696 0.115
Standard Deviation 0.740 1.662 0.833 0.066 0.121 0.084
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Table 3 Regression analysis by pin type

Fintype | df | SS | MS | F P |R-sq(ad)
Horizontal | 1 12 | 12 | 241 | 014 | 9.16%
Vertical 1 | 282 | 282 [3496| 0 |7081%
V-type 1 091 | 091 | 1.05 | 032 | 036%
R?(ad]) = 0.0916

y=-2.7295x + 421.01
R*=0.0748
RY(adj) = 0.0036

Temperature {K)

< Horizontal

b 0 Vertical y=-11.704x + 421.53
L Vitype R®=0.7289

170 R*{ad]) = 0.7081

—— Trend[Horizontal)
—— Trend|Vertical)
——Trend|V-type)

o
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Fig. 12 Regression analysis by pin type
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