27 1

Vol 27 No 1
2006 1 ACTA AERONAUTICA ET ASTRONAUTICA SINICA

Jan. 2006

:1000- 6893(2006) 01-0029 04

( , 100083)
Design Optimization of Compressor Blades by Hybrid Genetic Algorithm
JIN Dong-hai, GUI Xing-min
(School of Jet Propulsion, Beijing U niversity of Aeronautics and

A stronautics, Beijing 100083, China)

’

Bezier

5 5 5 5
: V231.3 : A
Abstract: A preliminary research is carried out in the genetic simulated annealing algorithm and a numerical opr
timization platform is developed based on the hybrid genetic algorithm. The introduction of simulated annealing
into genetic algorithm notably im proves the efficiency and capability of optimization. T he adaptive crosser and
mutation operators are devised to maintain the variety of population and to ensure the convergence of algo
rithm. Having few control points, but allowing flexible manipulation, the Bezier representation is chosen to
describe the two dimensional compressor blade elements. T he numerical optimization results show that the
proposed numerical optimization platform works well with reasonable efficiency and robustness.
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17 Table 1 Optimal results of the four algorithms
SGA 0 006 59 (0 9429, 0 8949) 79
’ NGA 0 002 35 (1 0470, 1 0951) 50
B HGA 0 000 17 (0 910, 0 9830) 53
, NHGA 0 000 11 (1. 0030, 1. 0070) 16
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Fig 1 Evolutional history of the four algorithms
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Table 2 Optimal results of the four algorithms

SGA — 186. 6857 97
NGA - 186. 7038 44
HGA — 186. 7286 19
NHGA — 186. 7286 15
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Fig 2 Comparison of the optimized blade geometry with the

original one
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Fig. 3 Comparison of the Mach number distribution on the

optimized blade surface with that on the original one
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Table 3 Comparison of some parameters of the optimized
blade with these of the original one

Mach Q40 Q 39
Mach Q29 Q 30
Q0 040 Q0 038
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