538 % 43 M) M= N FH Vol. 38 No.3
2023 4F 3 H Journal of Aerospace Power Mar. 2023

X EHE: 1000-8055(2023)03-0640-15 doi: 10.13224/j.cnki.jasp.20210459

L2 A E AL IEXT X8 E |V TRt

BEACL E OB, FREVL HEA
Q1 VOdE Tl R 3 1 5 R8I #BE, Ti% 710129;
2. P Tl K2 3 bl 2 Rsh 2 MR R SR, 1% 710129)

i . IR ERGE AL AL BAEXS e AL A 3G 2, SR U BUE AL Iy B F 5T T 48 ML I Ab 3L
Xof g ML B0 Pk BB RVRS R 8 B B R . 3 o 43 A e SXOPIL I Ak B R ASMIL R R R BB R AR B B R L LA
7 S ML Ab B AE X 5 T SHL A A FRATLIE o WF SR R W A ML I b 3 WT )R o X e T AL I K S AR
LI Ak 28 0% il 1) 7 2 X6 X 2 TR ASATL B4 0B M B R R A FE R W S RS R o B LI AL B Y RS, X EE R
ML {5038 1) =5 450 T8 W 0/ 0 T K AR o0 R 25 PR Ko L T A 3 4 % el O R S 9 507 R 59 T I T R2
W TOUE S B R, A A S e 2 i U A R R i O I 1 R R AR R R AR, BETSE YRR . k4L,
B AL A P S T A A0 AR 200 B TR AL I e S 2R SR 21, [ B TR BH T 4% UL AL AR AF T8 F AR 1A Al
x #O9E: MRS AU PRRLEE; iR, K

FESES: V2313 XHFRER: A

Mechanism of stability improvement with slot casing treatment in
counter-rotating compressor
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2. The National Key Laboratory of Aerodynamic Design and Research,
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Abstract: In order to explore the applicability of slot casing treatment in counter-rotating
compressors, the effects of slot casing treatment on the aerodynamic performance and stability margin of a
counter-rotating compressor were investigated by numerical simulation. The effect of the slot casing
treatment on overall performance of the compressor and tip flow field was analyzed to reveal the stall
margin improvement mechanism of the slot casing treatment in the counter-rotating compressor. The study
showed that the slot casing treatment can improve the stability margin of the counter-rotating compressor,
and the axial position of the casing treatment had a significant impact on the aerodynamic performance and
stability margin of the counter-rotating compressor. With the forward movement of the casing treatment,
the peak efficiency loss of the counter-rotating compressor gradually decreased, while the stall margin
improvement was not much different. The combined effect of bleed and injection of the slots slowed down
the degree of blockage in the rotor R2 blade tip passage, and achieved stability improvement by
suppressing the development of tip leakage flow and secondary leakage flow. In addition, the slot casing

treatment may change the first stall stage of this counter-rotating compressor, demonstrating the
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effectiveness of slot casing treatment in the expansion of stability under variable operating conditions.

Keywords: counter-rotating compressor; slot casing treatment; mechanical of stability

improvement; axial position; stall margin
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Fig. 1 Counter-rotating axial flow compressor
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Table 1 Main design parameters of the rotors

WITSH T 1(R1) 51 2(R2)
34 N/(1/min) 8 000 -8 000
4 n 19 20
T3 A B v/mm 0.5 0.5
R34 K C/m 0.0832 0.076 9
R Uyy/(m/s) 167.6 167.6
R 0.485 0.641
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Table2 Geometry parameters of slot casing treatment
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Fig.2 Schematic diagram of slot casing treatment
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Fig. 4 Schematic diagram of casing treatment grid
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