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Thermal Analysis and Test of Small Power Car Inverter
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Abstract;In order to explore the cooling performance of small power car inverter, a finite element 3D model was
developed based on CFD simulation software. Then the heating situations of the whole and individual components of the
inverter had been obtained through the numerical simulation calculation under different working conditions. On the basis
of the numerical simulation results, the related experiments had been done under the same specifications of the numerical
simulation. The test results showed the thermal characteristics of the components and the working temperature of the
components was controlled around 100°C. Furthermore, the comparison between the experimental and numerical results
showed that a quite accurate result could be received through the CFD simulation. The deviation from the experimental
results was within 3.4% . Numerical simulation had high accuracy.
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Figure 1 Component layout
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Table 1  Power parameters of main heating elements

75 B RPIIE/W| P BFR RIIR/W
MOS4.1  MOS & 0.8 MOS2.2  MOS & 1.0
MOS4.2  MOS % 0.8 T1 AR A 2.5
MOS4.3  MOS & 0.8 11 B JE 2.5
MOS4.4  MOS 4% 0.8 Cl L2 0.5
MOS2.1 MOS 4 1.0 C2 A 0.5
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Table 2 Working condition of inverter
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Figure 2 Temperature contour of cross section
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Figure 3  Car inverter particle flow
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Table 3 Simulation values of measured points

under different working conditions C

TH Tvoses  Taws Twost Taican Ty T Ty
TH1 79.6 83.7 78.9 80.0 82.3 80.9 83.5
T2 88.6 91.7 87.7 89.0 91.4 89.8 92.2

TH3 99.5 103.6 98.9 99.9 102.3 100.9 103.1

M3 TLAFE Y, BRI X 2% A oA 1 5 1Y
SEMIE o 3 WA ARG BTt G R
AR W AE AW BTt Jie O AR A 3 A 1
B PRI EE A b T PRI IR A ik
30 C EJF2 40 CHfo soaefF TR MR TH 29 8
9 C ;SR YPREZIRE M 40 °C_ETFE 50 Cit, ot
TARRE MR C 2ol 17 10 Co fygal KLU b
FRIABEILIE R AE AL, X0 A #r R IC AR F I A
R RS MR AR L R PR B R S Y b T AR A
WE o YIBER IR 50 C i, 48 He s e H Ik )il B
T4l 1 100 C, qii MOS 8 B Ht 7 ) i JEE L 13230
100 °C 1T 100 C ik WA A AE , AP 25 3l J2E
ARLEAR T T EL
3 XM=
3.1 XIRE

STLEHE F AN 4 FrR .

B4 FREEMNE

Figure 4 Experimental equipment
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Figure 5 Arrangement of thermocouple temperature
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Table 4 Measuring point data under different

working conditions C
Iﬁ T,MOS4.3 T,MOS?..I T’Tl T’Cl T’Il
TH1 79.1 76.3 82.1 80.3 85.9
T2 86.6 84.8 91.8 87.6 91.1
TH3 99.4 96.4 103.6 100. 4 104.3
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Table 5 Experimental die core temperature °C

I?ﬂ‘ T’MOS4.3 T,dir-4,3 T’\IOSZ,I T’diez.l
T 1 79.1 83.3 76.3 79.6
TH2 86.6 90.8 84.8 88.1
T3 98.7 102.9 96.4 99.7
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Figure 6 Comparison of experimental
and simulated temperature
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Table 6  Deviation between experimental

and simulated values

WRIE/ %
MOS4.3 die4.3 MOS2.1 die2.1 T1 Cl 11

TH1 0.6 0.5 3.4 0.5 0.2 0.7 2.8
TH2 2.4 1.0 3.4 1.0 0.5 2.5 1.2
TH3 0.1 0.7 2.6 0.2 1.3 0.5 1.1
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