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Thermal Design and Experimental Research on High-power IGBT Module
Heatsink Applied in Rail Vehicle

WANG Xiong, MA Bo-le, CHEN Ming-yi, XIN Li

( CSR Research of Electrical Technology & Material Engineering, Zhuzhou, Hunan 412001, China)

Abstract: Thermal resistance of heatsink was calculated with heat transfer empirical formulas and simulated with Icepak software, for
testing accuracy of which, experiments of thermal resistances were carried out. Comparison of the results proved that Icepak smulation could
meet engineering applying requirement, aswell as modified empirica formulas method.
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t,=85 t.=40 2 1CEPAK
t=(t,+1.)12=62.5 | cepak ANSYS
Pr=0.696 | cepak
v =18.9% 10° m?s, 1,=0.029 W/(m K) -
Re=vi/v=10x 0.14/(18.97x 10'6):0.738>< 10°
5
Re<2x 10 | cepak
Nu=hl[2.,=0.664 Re"*Pr"®
h=0.664 Re“2Pr* 1,J1=33.11 W/(m? K) foe 4
R,=U[ 2,45 P|"th(mH))]
k-& 1 000 W
M 6063 6m/s 10 m/s 15 m/s3 4
2,=209 W/(m K) 3
S B 10 m/s
A, Ix5 1 2
h—= 3 K/KW
P—
— 0.5
m— m—(hP/llAc) vim. st A B C D
H— H=H /2 6 70.3 555 76.3 62.5
R=6,/(%,4,)=0.0032 K/W 10 58.1 47.2 63.0 52.7
5 5=0.018 m 15 50.5 41.2 54.7 45.9
b b .
A, 4,=0.19% 0.14 m?
Rgep:l/(hlAZ)
hy—
A,— A, =A4,-Nx 5% |
N——
Riga :Rb+RgapI (NR+Ni RfleaJ)
t,=85 1.=40
v=10 m/s
(Dtotal:A 7] Rtotal:(to- t_,)/ Rtotal
4 A B CD
1
2
1
/m 2 B
( x x ) N s/m [ /m Lo/ M
A 0.14x 0.19x 0.018 23 0.002 0.1 0.006 0 3
B 0.14x 0.19x 0.018 29 0.002 0.1 0.004 4
C 0.19x 0.14x 0.018 17 0.002 0.1 0.006 0 GB/T 8446.2—2004
D 0.19x 0.14x 0.018 21 0.002 0.1 0.004 4 2 IGBT
2 K /KW IGBT
vim. st A B C D
6 80.7 65.6 90.3 74.3
10 67.2 55.6 75.3 62.0 0
15 58.6 48.5 65.4 54.0 100
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