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Study on the Airfoil Shape Design Optimization Using Database based Genetic

Algorithms
Su-Whan Kimt - Jang-Hyuk Kwon* and Jin Kim**

Abstract : Genetic Algorithms(GA) have some difficulties in practical applications because

of too many function evaluations.

To overcome these limitations,

an approximated

modeling method such as Response Surface Modeling(RSM) is coupled to GAs. Original
RSM method predicts linear or convex problems well but it is not good for highly
nonlinear problems cause of the average effect of the least square method(LSM). So the
locally approximated methods, so called as moving least squares method(MLSM) have
been used to reduce the error of LSM. In this study, the efficient evolutionary GAs
tightly coupled with RSM with MLSM are constructed and then a 2-dimensional inviscid
airfoil shape optimization is performed to show its efficiency.

Key wonds : Design optimization(247),

Genetic algorithm(F3A¢732),

Response

surface modeling(¥-$3¥H7]H), Moving least squares method (0153 2x5H),
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Table 2 Computational Efficiency

GA DB-GA
Exact Flow Solver 6000 2065
Database Gen. 100 16
Unknown Pts. - 1105
RSM - 3935
Computing Time |29326.8 sec|10940 sec
Efficiency(F.E.) _ 65.6%
Efficiency(Time) 62.7%

Table 3 Optimization Results (GA)

RAFE2822 | Optimized |Rate(%)
1.884 1.079 -42.7
0.8963 0.8942 -0.26

Drag(X10%
Lift

Table 4 Optimization Results (DB-GA)

RAE2822 | Optimized |Rate(%)
Drag(X10®)| 1.884 1.108 -41.2
Lift 0.8963 0.8940 | -0.26

———e- Qptimized(DB-GA)
——e—— Optimized(GA)
RAE 2822

0.5
xle

Fig. 4 Comparison of airfoils



Optimlzed(DB-G &)
———— Optimized(GA)
RAE 7822

(a) RAE 2822

(b) Optimized airfoil(GA)

(c) Optimized airfoil(DB-GA)

Fig. 6 Pressure contours
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