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A Feedback—fuzzy Inference Global Algorithm for Thermal Design

LEI Fei’,ZHANG Tianhao
(State Key Laboratory of Advanced Design and Manufacturing for Vehicle Body, Hunan University, Changsha 410082, China)

Abstract: Conventional fuzzy inference algorithms cannot effectively solve the inverse heat transfer problems
with complex or unknown heat transfer laws. In this paper, a feedback —fuzzy inference global method is proposed.
Based on the basic process of fuzzy inference, variable universe method, feedback thought and simulated annealing al—
gorithm are combined. The dependence of fuzzy rules on heat transfer law is reduced by feedback unit, and the local
optimum is prevented by simulated annealing unit. This method was employed to solve the geometric structural design
problem of air—cooled radiator fins. The results were compared with those of conventional fuzzy inference and simulat—
ed annealing algorithm. And the results of feedback—fuzzy inference global method under different initial values and
input errors were verified and compared. The results showed that the proposed method could solve the inverse heat
transfer problem with complicated or unknown heat transfer law, and the results were not affected by initial values.
The method demonstrates robustness and resistance to ill—posed problems, which can provide a reference for inverse
problems, structural design and optimization.
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Fig.2 Simplified geometric model of an integrated controller
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Tab.1 Physical parameters of materials

H A/ SRR %
ME #E(kgem™) kg KD (WemteK") 7 (Pavs)
Gig 2719 871 202.4

PPS 1 600 1200 0.23 —
PCB 2 415 1136 0.25(HA)

16.5(H# )
E il 8 900 394 386 —
25 — 1 066.602 0.025 8 1.789 4x10°

£2 WEREEANE

Tab.2 The heat sources and heating power

I KR /(W-m™)
1 585hR 3333333
258 3 030 300
3SEA 415 880
IGBT 3 869 320
IEBHHE 359 570
fukHE 336 660
U B-HE 232 330
VB 228 000
W EEHE 231 060
HLAY 30 500
UKt A% 97 250
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Fig.3 Illustration of geometric structure

for the air—cooled radiator
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Fig.4 Fuzzy inference units and its process
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Fig.7 The iteration results of fin number computation

by feedback—fuzzy inference global method

and simulated annealing algorithm
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Fig.12 The legend of chip temperature when 7 fins were used
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