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Applied Study on-a L ow Speed Axial Canpressor
with'W ake Effects

JN Liang, L | Zhiping, LU Ya-jun
(N ational Key L aboratory on A ero-Engines,
Beijing U niversity of A eronautics and A stronautics, Beijing 100083, China)

Abstract: In this thesis, the blade number of w ake effect disturbance coupling w as changed
in order to vary the exciting frequency of w ake effect In thisway, the influence of exciting fre-
guency on compresor steady state performancew as studied T hrough 12w ake effect disturbance
ooupling experments the stall margin was mproved significantly at thew ake effect frequencies
of 2000 Hz and 4 000 Hz, and the relative increase of surgemargin reached 19. 5% and 15. 2%
repectively. How ever, the exciting frequency of 1 000 Hzworsens compresor performance The
characteristic frequency of flow sgaration in rotorsw ake isabout 2 000 Hz That is the optmal
performance is achieved w hen the exciting frequency is exactly the characteristic frequency or its
multiples The perfomance is theworst w hen the exciting frequency is half of the characteristic
frequency. Furthemore, the principle of w ake effect, and the relation betw een stimulation fre-
gquency and the mprovenent of compresor performancew as studied in aprimary stage Thisof-
fers a nev idea and method to the goplication of the conversion of two flow types in axisflow
compresor, epecially to thematching in the design of multistage axisflov compresor.
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Fgi 1 Sketch plot of wind-tunnel
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Table 2 Influence of total pressureratioand stall margin by wake effect

(fo/H2) (Ap” /Pa) SM. /%) (AS M. /%) (&BM. /%)
0 0 26.4 0 0
450 3 26. 29 - 0.11 - 0.416 67
750 34 29. 66 3.26 12. 348 48
1 000 9 27.08 0.68 2.575 76
1 200 31 29. 05 2.65 10. 037 88
1 500 57 29.7 3.3 12.5
1 800 47 30. 87 4.47 16. 931 82
2 000 49 31.54 5.14 19.469 7
2 400 47 29. 84 3.44 13.030 3
3 000 40 29.1 2.7 10. 227 27
3 600 18 27.93 1.53 5.795 45
4 000 32 30. 41 4.01 15. 189 39
4 800 3 26. 62 0.38 1.439 39
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