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Aerodynamic design optimization-of cascade airfoils based
on multiobjective genetic algorithm

JIN'Deng-ha ,"GUI Xing-min
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Beijing Wniversity of Aeronautics and-Astronautics, Beijing 100083, China)

Abstract : A multiobjective genetic algorithm ( GA) has been developed by introducing
Pareto ranking and fitness shari ng-techniques. Performance of the cascade airfoil s was eval u-
ated based on the two'\dimensonal Navier- Stokes equations. To demonstrate the feagbility of
the algorithm , amultiobjective des gn optimization of cascade airfoil s was performed for min-
imizing the total pressure loss coefficient and maximizing the high pressure ratio at the same
time. The'optimization results show that the present method is eff ective and efficient in mul-
tiobjective aerodynamic desgn optimization.
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Fig.3 Method of producing cascade airfoil geometry
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Fig.6 Comparison of optimal and original results
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Fig-7_ Comparison of Mach number contours
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Fig.8 Comparison of velocity vector distribution

Tablel Comparison of cascade airfoil performance

(pe/ p1) @)
1.1076 0.0272
1.1104 0.0257
1.1245 0.0305
1.1139 0.0270

1

12 %.

@

(2)

Pareto

15%,

1.0



290

22

(1]

(2]

(3]

[4]

[5]

(3)

(4)

Terry L. Aerodynamic shape optimization usng a real-num-
ber-encoded genetic agorithm[ R]. AIAA 2001-2473.

[J1. ,2006 ,27(1) :29-32.
JIN Dongha , GUI Xingmin Design optimization of comr
pressor blades by hybrid genetic algorithm[J]. Acta Aero-
nautica et Astronautica Snica,2006 ,27 (1) :29-32.
Gardner B A ,Sdig M S. Airfoil desgn usng a genetic a go-
rithm and an inverse method[ R]. AIAA 2003-0043.
Mengistu T,Ghay W. Sngle and multipoint_shape optimi-
zation of gas turbine blade cascades] R] "AlAA 2004-4446.

[J]. E ,2003,33(11) :999-1006-

(6]

(7]

(8l

[9]

[10]

ZHU Zgang,FU Hongyan, YU Rixin et a. Multiobjective
desgn optimization of airfoil and wing[J]. Sciencein China,
2003 ,33(11) :999-1006.
Obayashi S, Tsukahara T ,Nakamura T. Multiobjective ge-
netic algorithm applied to aerodynamic desgn of cascade
airfoils[J]. IEEE Transactions on Industrial Electronics,
2000 ,47(1) :211-216.
, [M].
,2002.
ZHOU Ming,SUN Shudong Genetic algorithms:theory and
applications[ M]. Beijing: National Defence Industry Press,
2002.
CGoldberg D E,Richardson J. Genetic algorithms with sha
ring for multimodal function optimization[ A]. In: Proc. of
2nd Int. Conf. on Genetic Algorithms[ C]. Lawrence Erl-
baum Associates,1987 :41-49.
) . — [M].
;72002.
WAN G Xiaoping ,CAO Liming..Genetic algorithms:theory ,
application and program[M]. Xi’ an: Xi’ an Jiaotong Univer-
sty Press,2002.
[D].
, 2000.
WAN G Xiaopeng. The study of genetic dgorithm and the
applications in aerodynamic desgn optimization [ D].
Xi’ an:Nerthwestern Polytechnica Universty, 2000.



