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Abstract

Firstly an improved genetic algorithm for constramned optin ization problem s was developed based on elitisn

and niche technique A multinodal constrained funetion was used 1o test the perfom ance of the new GA. To reduce the tine-

consum ing for aecrodynam ic optin Zation design an effective three-dim ensional aerodynam ic optm ization design systan, cam-

bined w ith design of experment ( DOE), the 3-D mensional NavierStocks solver code quadratic response surface model and

mproved genetic alzoritm, was developed The systan was used to the optm zation designs of airfoils of NASA Rotor37 blade

with the objection ofmaximum kentropic efficiency Itwas found that the efficiency of wtor blade mcreased by L 1% . The re-

sults show that the presented opti ization system is tine saving and has fine perfom ance
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Fig.2 Camparison between calculated and experinent data at 98% choking mass flow
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Fig. 3 RelativeM ach number contours at 50% span and 98% choking mass flow
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Table 1 Evaluation of accuracy of response surface
Sample number R? R? RSME £ Efficiency( origm) Efficiency ( optim ized)  Validation ndex
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Fig.8 Camparison of perform ance param eters of original and optin ized rotor blade
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