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Coupled Flow Analysis on the Excitation Effect
in Annular Enlarged Cascade
XIONG Jinsong, TUO-Wei, HOU An-ping, ZHOU Sheng
(National Key-Laboratory-on AeroJngines.,
Beijing University of Aeronautics and Astronautics,Beijing 100083, China)
Abstract: In regard to the excitation experiments, time-Accurate numerical stimulation
was carried out to investigate the upstream disturbance frequency effect under different inci—
dence in an annular cascade. Combined with experimental results, the disturbance frequency
effect on loss coefficient, loadfactor, and work-oss ratio was discussed. T he change of time—

space flow structure is the principal cause of the performance improvement.
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Table 1 Vertex shedding frequency in different
incidence
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Table 2 Performance with/ without excitation

(T w L K
0. 156 0.450 2.879
15< 0. 114 0.590 5.183
Al % - 26.92 31.11 80. 03
0. 108 0.381 3.535
10 0. 079 0.500 6.340
Al % - 26.85 31.23 79. 35
0. 103 0.306 2.967
5< 0. 094 0.405 4.313
Al % - 8.74 32.35 45. 37
0. 080 0.261 3.254
0= 0. 106 0.260 2.456
Al % 32.50 - 0.38 - 24.52
, 0= 3
2 . 1200 Hz s )
OO
’ v 4
2
, 10<=
2
, 4 Level 1 3 U§ 7 9 11 13-18017 019 210 2308 2% 29
Votex -80 -66 -52 -39 -25 -11 3 17 30 44 58 72 86 99 113
, 10°=
7. 5% 8% , R
3
Table 3 Effect of tiny change in amplitude on

flow performance

Al% 7.5 8.5
) 0.079 0.08
r 0.500 0. 505 1

K 6.340 6. 311 Fig.1 Shear layer and separated point
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Fig.3 streamline and separation point in flow field without excitation
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Fig- 4 Evolution of streamline and separation point in the flow field with excitation
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Fig- 5 Stagnation pressure FFT spectrum in

shear layer
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