55 41 %55 6 T R FFIR(A RFFR) 2022 4F 11
Vol. 41, No. 6 Journal of Xihua University(Natural Science Edition) Nov. 2022

C G ER R EIE K TAE

B 578 4 7k W4 [E) 20 ER AL I 2 7K 02 B RR RO LIt

g RO, Bk, R, & ekt

(PYHER AR TR SR, DUl J#R 610039)

W OB GG ASS (insulated gate bipolar transistor, IGBT) A bk 2 B HL 45 il #% H 22
B R IIR . A IGBT #ik TAEAE 240U BE O I N, T IE A8 SE9 BT f 3R 42T 45 kW 7K [R]
B TIER K TS o B 58, ZEAG 5 IGBT S i FE L ah L, 9120 i e SR 45 4, I i 44
1 B0 28 5 W AR PEBE A B R 25 AR5, R IES SL IR XA A T . W s B L i R
Jil i TRIEE | HEATE 2 A R et SRR 45 R R AT Ak, AR B ) S A RSS2 88 1
FLASREW], Bt HEARS BR IS /£ IGBT AR AR 5K

KHEIR): AL A% ARE TR AL ML 1 2% AR s KR OIS IGBT Ak HAAR ik

FESES: U469.72 XHRFRRRRD: A NERS: 1673-159X(2022)06 — 0091 — 07
doi:10.12198/j.issn.1673 — 159X. 4002

Optimization of Water-cooled Radiator for PMSM Controller of
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Abstract: Insulated Gate Bipolar Transistor (IGBT) module is the main heat source in the electric mo-
tor controller. To make the IGBT module work in a safe temperature range, a water-cooled radiator for a
45kW permanent magnet synchronous motor (PMSM) controller of electric vehicle was designed based on
orthogonal experiment . Based on estimating the heat loss of the IGBT module, the radiator structure was
determined preliminarily. The main factors affecting the performance of the radiator were clarified via
thermal simulation. Then, the factors such as coolant flow rate, fin height, fin thickness, fin spacing, spoiler
type and radiator substrate thickness were optimized by orthogonal experiment, and the optimal control and
structural parameters of the radiator were obtained. Simulation results show that the designed radiator can

meet the heat dissipation requirements of IGBT module.
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