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Structural parameters optimization of louver fins of air-cooled
charge air cooler
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(1. China FAW Jiefang Automotive Co., Lid. (Qingdao) , Qingdao 266043, China; 2. State Key Laboratory of
Automotive Simulation and Control, Jilin University, Changchun 130022, China)

Abstract: Based on the central composite design, the three geometric parameters of the air—cooled
intercooler shutter fins, the opening angle, the fin spacing, and the louver spacing, are tested with three
factors and five levels. Then a complete second—-order regression model with the heat transfer
characteristics Nu and the flow resistance characteristics f as the objective function is established, and the
response surface analysis i1s carried out to analyze the importance of the influence of each structural
parameter, and finally the optimization calculation is carried out according to the multi-objective genetic
algorithm. The results show that the heat transfer characteristics are mainly affected by the fin spacing,
while the resistance characteristics are most affected by the opening angle. Multi—objective optimization can
obtain a set of Pareto solutions, which can be selected by the decision maker according to actual needs.
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Fig. 1 Geometry of louver fin
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Table 1 Grid number independence test
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simulation results
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Table 2 Value scheme of three factors and five levels

s - HUE K
—a -1 0 1 +a
1 JFEME /() 10 125 15 175 20
2 WREEP/mm 2 225 25 275 3
3 HMEEEL,/mm 25 275 3 3.25 3.5
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Table 3 Experimental and numerical simulation results

s @ P, Ly Nu N
1 —a 0 0 8.296 0.176
2 —1 1 —1 8.936 0.177
3 —1 —1 —1 8.543 0.213
4 -1 -1 1 8.237 0.285
5 -1 1 1 9.396 0.224
6 0 0 0 8.843 0.279
7 0 0 0 8.834 0.280
8 0 0 0 8.836 0.280
9 0 0 0 8.828 0.280
10 0 0 0 8.950 0.279
11 0 0 0 8.836 0.280
12 0 +a 0 9.998 0.225
13 0 —a 0 7.736 0.389
14 0 0 +a 9.138 0.376
15 0 0 —a 8.671 0.204
16 1 -1 1 8.473 0.497
17 1 -1 —1 8.170 0.352
18 1 1 1 9.878 0.371
19 1 1 —1 9.432 0.264
20 +a 0 0 8.974 0.459
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Table 4 Analysis of variance in Nu regression model of

louver fin

ok U5 HE  AdjSS  AdjMS F {4 P 1
Y 7 567202  0.81029  87.21  0.000
2tk 3 529101 1.76367 189.81  0.000
o 1 0.30153 0.30153 3245  0.000
P, 1 477810 477810  514.24  0.000
Ly 1 021138 021138 2275  0.000
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Table 5 Analysis of variance in f regression model of

louver fin

B3 HHE  AdjSS

AdjMS F i PH

Y 9 0.147078 0.016 342 1536.69  0.000
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Fig. 6 Response surface analysis of Nu of louver fin
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