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Numer ical aer o-optimization method for three dimensional
compressor rotor with parameterized aer odynamic var iables

HE Liu, SHAN Peng

(School of-Jet Propulsion,
Beijing University of Aeronauticsand Astronautics, Beijing 100191, China)

Abstract : Employing the strategy of* experimental desgn + response surface model +
genetic'algorithm” ,\a response surface model code based on the artificial neural network and
a genetic al gorithm code were developed ; and this paper established a numerical aero-optimi-
zation platform for three-dimensional (3-D) axial-flow compressor blade. Thisintegral plat-
form contains a'so the commonly used arbitrary camber line airfoil and blade formatting code
and 3-D computational fluid dynamics solver. A fulfilled inverse-design of a zero-stage com-
pressor rotor of aturbojet engine was optimized by this platform. The optimization object is
to achieve the maximum adiabatic efficiency at the desgn point , while the massflow rate and
total pressure ratio are kept unchanged as the constraints. The relative flow-angle and thein-
ner-blade deviation-angle are chosen separately as the independent-variables in two optimiza
tion cases. In order to directly couple the optimization method with the modern desgn sys
tem, the aerodynamic variables with physical meanings were chosen instead of the commonly
used geometric variables as the optimization i ndependent-variables. As compared with the o-
riginal rotor , the adiabatic efficiencies of two optimal rotorsincrease by 0.82 and 0. 73 per-
centage points, respectively. It showsthat 3-D optimization method based on the aerodynam-
ic variables has a good performance.

Key words: axia flow compressor; airfoil and blade formatting;
numerica aerodynamic optimization; artificda neura network; genetic dgorithm
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Table 1 Comparison of therotor design point performances
bef ore and af ter the flowangle optimization

m/ (kg/9)  7.92075  7.91535 - 0.068 %
0 1.43001 1.42654 -0.24%
ne 0.82486  0.83305 0.82
Ms 34.02 % 36.43% 2.41

2

Table 2 Comparison o therotor design point perfor mances
bef ore and after the deviation-angle optimization

m/ (kg/ ) 7.92075 7.92472 0.05%
U 1.43001 1.42840 -0.11%
ne 0.82486 0.83212 '0.73

Ms 34.02% 34.19% 0.17
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