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Optimization design of a two-stage counter-rotating compressor

under overall working conditions

ZHANG Peng, L1U Bo, CAO Zhi-yuan., SHI Lei
(School of Power and Energys- Northwestern Polytechnical Universitys Xi’an 710072, China)

Abstract: In otder to improve aerodynamic-performance-of the counter-rotating com-
pressor in-an all-round way, overall working conditions optimization design was carried out
on the Rotor 2 of a two-stage counter-rotating compressor in multistage environment based
on artificial neural\network and genetie-algorithm. The changes of geometry, overall per-
formance and flow field were compared and analyzed. Results show that: after the optimiza-
tion, the overall iséntropic efficiency and pressure ratio of the counter-rotating compressor
are both improveds meanwhile the range of mass flow is widened. The isentropic efficiency
of the counter-rotating compressor increases by 0.3% on the design point, increases by
1. 5% near the stall point, and the surge margin increases by 6.37%. After the optimiza-
tion, the overall isentropic efficiency and pressure ratio of the Rotor 1 are almost unchanged,
but those of Rotor 2 are raised much. The isentropic efficiency of Rotor 2 improves by 1% on
the design point, and the isentropic efficiency is improved by 2. 5% near the stall point. Al-
so, the flow fields of Rotor 1, Rotor 2 and outlet guide vane (OGV) at the tip are improved

remarkably near the stall point.
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Fig. 1 Phtoto of counter-rotating compressor
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BT HET  0f e i UL [) 1 A 5% 32 (i
R EE R 5 SERR 25 R X0 L 3 A 4 Fras. A
JE Y /3 A R 1 0 A RT DA S B A R S 56 )
BB R TSR ORI TS (R S 5
(EAF7E— R 1R 22, 20 M7 St DA 52 56 o 2R 1
Je BC R E BEAT S 4 ORI TR HE i TR R

1.0
09}
5 08fF
2 5
G
g 07F
5 i —— Gl grid
E 06k —-—('ig gr'!d
= ———— (3 grid
Exp.
0.5F P
041y 1 L T TR

I L bl i
5.0 55 6.0 6.5 7.0 7.5 8.0
Mass flow/(kg/s)
3 X H i LS R i R A
Fig. 3 Isentropic efficiency performance of

counter-rotating compressor
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