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Table 1 Convergence of test function in different variable dimensions

GABHBERUMXGR

u BEAR RN BEEOD

BHREOE  BHRMTZ e E

N=10 40 150 65
60 150 81
80 150 81
100 150 86
120 150 87
N=15 40 150 0
60 150 0
80 150 4
100 150 8
80 250 68
100 250 71

117.77 18. 85 27s
104. 55 16. 86 428
101, 48 15.15 §5s
95. 88 16. 24 69s
89. 61 17. 26 90s

- 38s

- 62s
2.74 75s
6.92 953
28.15 122s
28. 44 156s

144,00
143. 00
193.72
177.23
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Fig.1 Variation of fitness value in different generations
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Table 2 Variation of fitness value
in different popsize and maxgen
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) § 20 30 40 60 80
R ow
20 16.20 16.08 16.65 16.54 16.59
30 16.47 16.75 17,00 16.97 16.99
40 16.57 16.99 17,18 17.18 17.09
60 17.15 17.19 17,30 17.29 17.29
80 17.27 17.31 17.32 17.35 17. 35
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Table 3 Variation of optimization result in different design variable dimensions

i3 RALE R/ SHEHT HHREBRE RO M A
B AR
10 20 30 40
BILRE
10 20 14.40 95% 14.3¢ 95% 14.55 97%  14.55 97T%

40 14.66  97% 14.76  98%  14.83 98%  14.89 99%
60 14.89  99%  14.93 99% 15,02 100% 15.01 100%
i3 %]
14 28 42 56
B
14 20 16.43  95% 16.27 94%  16.32 94%  16.34 94%
40 16.92 98%  16.98 98%  16.95 98% 17.04 99%
60 17.22  100% 17.18 99% 17.2¢4 100% 17.25 100%
ARan 18 36 54 72
R
18 20 17.40 87% 17.85 89%  18.37 92% 18.12 9%
40 18.78 94%  19.20 96%  19.47 98%  19.53 98%
60 19.38  97% 19.78  99%  19.88 100% 19.91 100%
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Applicability analysis of genetic algorithms using in aerodynamic optimization

CHANG Yan-xin,GAO Zheng-hong

(Institute o f Aeronautics, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: Genetic Algorithm(GA) has been applied in aerodynamic optimization for three reasons; First,
it can theoretically find global optimum of complex optimization problems. Secondly, sensitivity calculation is
not needed in the optimization process. Thirdly, it does not have any special requirement for design space,
However, it is always very difficult to satisfy the theoretical convergence condition and severe problems on
computation efficiency are confronted in practical application. It is considered that characteristics of aerody-
namic problem raise a claim on algorithms parameter preference. In this thesis, the rule of GA parameter
preference is discussed on the foundation of both algorithm process and aerodynamic problem analysis. Affect
on airfoil shape optimization by variation of variable dimension in parametric model are analyzed and summa-
rized. Elementary and quantitative rules for parameter preference are given, The results suggest that appro-
priate variable dimension should be set to describe the design space. Then population size and maximum gen-
eration should be set according to variable dimension. Some qualitative and partly quantitative results in this
thesis can be used as basis for algorithm parameter preference on aerodynamic optimization design.

Key words: genetic algorithm; aerodynamic optimization; applicability



