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Effects of passage parameters on performance of

supersonic cascade
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Abstract: In order to study the effects of throat-to-inlet area ratio, throat position and solid-
ity on the performance of supersonic cascade at the minimum loss point, a series of planar cas-
cades with designed Mach number 1.4 and different passage parameters were obtained based on a
blading method of directly controlling the cascade passage. The results of numerical calculations
and flow field analysis showed that the cascades can be divided into started and transitional ones
according to different shock wave structures in cascade passages. Throat parameters mainly affect-
ed cascade performance by changing the location of the shock wave system. For a started cascade,
the minimum total pressure loss decreased and the static pressure ratio increased when the throat-
to-inlet area ratio was smaller and the throat position moved further forward, just the opposite for
a transitional cascade. The structure of the shock wave system changed with the solidity. A tight

solidity made more cascades started, having lower minimum total pressure loss and higher static

Y %5 B #1:2021-05-14

ELTH : HEAHARFIEAS(51976010) 5 E R RHE T KL (2017- 11 -0006-0020, 2017- 11 -0001-0013,J2019- [ -0003-0023)

BB BN kB (1997 — ), &, W1 A, S5 T8 IS Rl R AL s 280 A R 5

BIS1EE (1988 —) L MIHH2 W+, F BN 48 AL B 05 i B R AT v ML O s WL R 42 i v R 9 i T 2 T A T
772 AL 5T . E-mail: lingzhou@bit. edu. cn

SRR KB, R FY, ZE R . 3 E S O R B R e (). it Bl ) A, 2022, 37(4) : 836-847. ZHANG Shuying,
ZHOU Ling, JI Lucheng. Effects of passage parameters on performance of supersonic cascade [ J]. Journal of Aerospace Pow-

er,2022,37(4):836-847.



3

W

%5 4 4 HRBR RS

&

T8 2 JOM 7 M RE 152 837

pressure ratio, while wider solidity made more cascades non-started, having lager margin.

Key words: supersonic cascade; cascade passage; throat; solidity; minimum loss point;

shock wave system
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