25 6 Vol.25 No.6
2010 6 Journal of Aerospace Power Jun. 2010

:1000-8055(2010) 06-1381-08

( , 710072)

, Navier- Stokes
, 2
1.5%

© V231 3 A

Optimization of dual stage counter-rotating compressor in
multistage environment

WANGLe, LIU Bo, LIANGJun, - WANG Qing-wel

(School of Power and Energy.,
Northwestern Polytechnical University , Xi'an’710072 , China)

Absgtract :-With the optimization platform-ef_three-dimensonal (3-D) desgn, the opti-
mization design was carried out for rotor 2 of atwo stage counter-rotating compressor in mul-
tistage environment \based on ‘the methods such as: three-dimensona Navier- Stokes(N-S)
flow computation, blade section parameterization, artificial neural networks and genetic al-
gorithm. The optimization objective is to maximize the isentropic efficiency while the mass
flow and total-pressure ratio are controlled. Numerical results show that efficiency is in
creased by'\1.5% at design point after optimization of rotor 2. The gain in aerodynamic per-
formance islargely attributable to the reduction of losses due to flow separation in suction
side, as observed through flow field analys s.

Key words: counter-rotating; compressor; optimization environment ;
flow field analyss
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) 2
NUM ECA ,
FIN E/ Desgn three-dimensional (3-D) ,
1
1
Table 1 Design parameters of counter-rotating compressor
(1av) 1(R1) 2(R2) (oav)
22 19 20 32
/ (r/ min) 0 - 8000 8000 0
! (kg/ 9 ! Pa /K (%) /()
6.4 1.22 0.86 101325 288. 15 0 0
Navier- Stokes (N-9)
2
, 4 Runge- Kutta , Courant-
: FriedrichsLewy(CFL) 3.0. ,
SA
NUM ECA AUTOGRID y" 6,
O4H , 1. 10" °m.
, 130 . 2 . /
NUM ECA FINE/ Turbo , /
Jameson Foalart- ,

Allmaras (S A)
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1
Fig.1 Numerical gridsin three-dimensons
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Fig.2 Performance curve at design speed
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Fg.4 Suction streamlines of rotor 1 ,rotor 2 and OGV near stall condition before optimization
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Fig.9 Relative Mach number contours at 50 % span before and after optimization
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Fig.11 Suction streamlines of rotor 1 ,rotor 2 and OGV near stall condition after optimization
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