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Aerodynamic Performance Prediction and Optimization Design
of Single Stage Centrifugal Compressor

WANG Zhong-yi' , LI Jia-peng' , WANG Yan-hua',ZHOU Shao-wei’
(1. School of Power and Energy Engineering, Harbin Engineering University , Harbin, China , Post Code ;150001 ;
2. China Ship Development and Design Center, Wuhan, China, Post Code :430064 )

Abstract: In order to improve the aerodynamic performance of the compressor at low speed ,an optimiza-
tion method based on artificial neural network and genetic algorithm is used to optimize and calculate the
bending characteristics of a certain single-stage centrifugal impeller. NUMECA software is used to numeri-
cally simulate the centrifugal compressor at different speeds,and the aerodynamic performance of the com-
pressor under different working conditions is obtained. The centrifugal impeller blades are parameterized
and fitted by setting different control parameters and curve forms. The blade profile optimization design is
carried out with 8 parameters that change the bending characteristics of the blades as free parameters ,and
the optimized impeller blades are obtained. The results show that after the optimization,the pressure ratio
of the centrifugal compressor is increased by 4. 69% ,and the stability margin is widened by 17.41% un-
der the design conditions of low speed.
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Tab. 1 Comparison of Experimental and simulation values

PERES B N B
i kg - s 0.74 0.742
HEH 4.33 4,323
R 0.792 7 0.779 5

4.5 “*i.‘.
4.0+ -, 2
e
35} s ~‘ :
3.0+ 1"-.’
™y
¥ 25f % S
7
3 20+
1.5 —®— 75 kr/min
®— 70 kr/min
Lo —&— 65 kr/min
05T —w— 60 kr/min
0 1 | 1 1 1 1
045 050 055 060 065 070 0.75
ﬁ'f.ﬁ/kg o gl
0.85
0.80 ™ ‘." A—ah \; *——e . -._\m
. \
0.75 v.v \ : “
B 0.70 v 4 : 1
ﬁé‘ Y .
0.65 - l
0.60 - —&—75 kr/min
# 70 kr/min
0.55 + —4&—65 kr/min
— %60 kr/min
0‘50 1 l l 1 1 1
045 050 055 060 065 070 0.75

Fig. 3 Characteristic curves of centrifugal compressor
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Tab. 2 Comparison of performances before and after

the parametrization of the compressor model
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