5532 % 5 11 W fin = zh 14 Vol. 32 No. 11
2017 4 11 A Journal of Aerospace Power Nov. 2017

XEHS :1000-8055(2017)11-2808-09 doi: 10. 13224/j. cnki. jasp. 2017. 11. 031

MAESHTEERTBERMUTEBESH

THER, B L
b m s iR R 6B 53 TR 2= B, dbat 100191)

i E: L) Stage 35 BN EHL A BFFERT G2, 43 0 AR AL SE 38 1 L it 24 4k B Al 4 M ol I vk X HE
AT AR 58 W BB AL 7 5 92 0 K BRORS i 2 R R AT X B DA A A% R E WL T I T ROR . 4
RO 3 Pl AR 2 H VIR W AE XTI S B 2 S RO TR - 34 R 3 B 2 FRORY 6 AR A A LUAH [R] (4R BE L (BT A
RS e I o 249 1 3 A 300 1 A A A I G R R A DB (L7 A B R R A 5 AR S S R 1 AR B LA R A
TR R o A7 L 3% 0 I Ak JUDRY 2 388 5 AR F I 2 A0 5 IR R P 08 BB 0k A T 53 5 000 A1 S8 B 3 0 3R AT B
G LG AE AL S 3R 1k F0 i e 2B TR AR

X O# W WREANL AEEE MAER; WAk RRMENE; BE

FESES: V2313 XERERS: A

Accuracy analysis of unsteady numerical simulation
methods for axial flow compressor
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Abstract: Taking Stage 35 single-stage axial compressor as model, the predictions ob-
tained using the nonlinear harmonic. phase lag and domain scaling method were compared re-
spectively with the results obtained using a conventional half annulus unsteady simulation
and experiment. The purpose was to analyze the numerical accuracy and computational effi-
ciency of the three methods. Numerical results indicated that the three methods can all a-
chieve same accuracy level as the half annulus unsteady simulation in terms of time-averaged
parameters of flow field, but the spectrum characteristics obtained by domain scaling method
revealed significant differences due to the geometry scaling, especially the amplitude in fun-
damental harmonic. The precision of the phase lag method was higher than domain scaling
method in the prediction of amplitude in fundamental harmonic, however, it was usually con-
trary in other harmonics. Furthermore, the unsteadiness predicted by nonlinear harmonic

method can not achieve the same accuracy as the phase lag and domain scaling method.
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