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Effect of finite- length casing treatment on
cascade aero elastic stability

YANG Zrfeng,WANG Xiaoyu, SUN-Xiao feng

(School of Jet-Propulsion,
Beijing\University\of Aeronautics and-A'stronautics, Beijing 100083, China)

Abstract: The application of casing treatment to the control of blade flutter may have advanta-
ges particularly compared jwith the existing methods of suppressing blade flutter. In the present pa-
per, a novel method, which is called transfer element method, has been proposed to establish an
aerc elastic model;” which considers the effect of finite length casing treatment on the blade flutter
inception. The present model avoids the difficulty of solving eigenvalue due to impedance wall con-
dition effectively. In particular, the numerical results show that the value of impedance of lining
wall has a marked effect on the aero elastic stability. T he possibility of using finite length casing

treatment to suppress the blade flutter has been concluded.
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Fig. 1 Analysis model of cascade and

casing treatment
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1
Table 1 Lift and moment coefficients
k.
CF a CMu C Fa CMa
- 0.7191+ :10.0672 0. 1509- :0. 1045 - 0.8236- :0. 0840 0. 1824- i0. 1483
1.0 - 0. 7190+ 0. 0670 0. 1511- 0. 1045 - 0.8235- 0. 0838 0. 1825- :0. 1482
- 0. 7190+ 0. 0670 0.1511- :0. 1045 - 0.8235- :0.0838 0. 1825- i0. 1482
- 0. 7502+ 10.0960 0. 1328- 0. 1288 - 0.9048- :0.0634 0.1734- i0. 1934
1.2 - 0. 7500+ :0.0957 0. 1329- 0. 1287 — 0.9044- :0. 0636 0.1735- i0.1932
- 0. 7500+ :0.0957 0. 1329- 0. 1287 - 0.9044- 0. 0636 0.1735- i0. 1932
- 0. 3473+ i0. 4620 - 0.269- :0. 1198 - 0.5147- :0. 4997 - 0.0257- :10. 2328
1. 4 - 0. 3474+ 10.4618 - 0.0266- 0.1199 - 0.5149- :0. 4992 - 0.0253- :0. 2327
- 0.3474+ i0.4618 - 0.0266- 0. 1199 - 0.5151- 0.4992 - 0.0253- ;0. 2327
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Fig.3 Effect of interblade\phase angle on the
lift coefficient under various wall admittances:
hard wall;soft wall 1,By= (1.0, - 2.646) ;
soft wall 2,B,= (0.0,- 3.834).
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Fig.4 _Effect of interblade phas angle on the
moment coefficient under various wall admittances.

T he other conditions are the same as in Fig. 3.
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Fig.5 Variation of moment coefficient with wall
admittance: hard wall;soft wall 1, B = 1.0;
soft wall 2, 1B4l = 2.0, Besides, 0= 1.05,

T he other conditions are the same as Fig. 3.

(2)



1032
& —
0.0F - - e
g 2
g
o
R 20t
2.5F
3.0§ |0 B R i e
i} J () 4 ff o/rad
(a)
1.0 —
- - BKRE
~ 0.5F 28 HmE 2
;f M\
& o et
W 00H St
R &
= "
0.5F :
RS
i (8] 4 ffy o/rad
(b)
6
5 1, By= (1.0, =2.646) ;
2, Ba= (0.01,- 3.834)
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Fig.7 Effect of interblade phase angle on the

moment coefficient under various wall admittances.

T he other conditions are the same as in Fig. 6.
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