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Design optimization-of compressor blades using parallel
genetic algorithms
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Abstract : Smple |GenetieAlgorithm is improved with Niche and adaptive operator , the
new algorithm called/Improved Genetic Algorithm(1GA) isparallelized using WinSock , mul-
tithread and Client-Server architecture. Blade profiles are parameterized usng Hicks Henne
function, 2D cascade flow fields are calculated by usng Navier- Stokes equation method. To
form software for design optimization of compressor blade profiles, the IGA is combined
with the above blade profile parameterization and flow field calculation method. The soft-
ware can be used for desgn of compressor blades or improvement of existing blades. In this
paper , design of two compressor blade profilesis taken as examples. Theinlet Mach number
of two cascades composed of the blades is about 0.5 and 0.9, respectively. To insure im-
provement of cascade aerodynamic performances in whole work ranges, the objective func-
tions are constructed from consderation of both desgn and off design point performances. In
the optimization procedure, three computers are run in parald to reduce desgn time. The aerody-
namic performances of optima blades are obvioudy better than that of theinitiad blades.

Key words: aerogpace propulson system; compressor ; blade profile; aerodynamic opti-
mization ; parallel genetic algorithm
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1 SGA IGA
Tablel SGA and IGA run parameters
SGA 20 10 0.8( ) 0.05( )
1GA 20 10 0.6 0.9( ) 0.01 0.1( ) ,
2 SGA IGA

Table 2 SGA and | GA test results

SGA A GA
100(y- x*)%+(1- x)? ( 50 ) 20 39
1-2.048<x<2.048<y<2.048 42.80 30. 62
(4- 2.1 + X1 3) % + xy + 2 (4y? - 4) 100
1-3<x<3,2<y<2 20 - 1.031141 - 1.031559
100 100
Zx%,xi(- 1.0,1.0) i=1,2, ,10
i 20 0.03372 0.024 56
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Table 3 Calculation results of simulation of flowfields
/s ! % 2 1
Fig.2 Architecture based on paralelism 1
1 64.02 1. 000 100
2 34.24 1.870 93.48 4
3 23.37 2.739 91.30
4 17.74 3.609 90. 22 4.1
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Fg.5 Mach number contours and velocity vector
diagram at 6° attack angle
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Fig.6 Comparison of aerodynamic performance
of initial and optimal blades
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Fig.7 Blade profiles and Mach number distributions

on blade profiles at 0° angle of attack
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Table 4 Comparisons of aerodynamic perfor mance
o initial and optimal blade

o o
g AB/ ()
0.0334 17.97
' 0.0249 17.99
0.0649 15.07
? 0.0364 14.53
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Fig.8 Mach number contours at 0° attack angle
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Fig.9 Comparisonsof aerodynamic performance
of initia and optimal blades
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