25 7 Vol. 25 No.7
2010 7 Journal of Aerospace Power Jul. 2010

: 1000 8055( 2010) 0F 1609- 06

ANEF, = H#, BLH

, 100191)

: V231 3 A

Numerical investigation about the effect of a partial circumference
casing treatment on a compressor

LIU Jiammyong, YUAN Wei, LU-Yajun
(National Key Laboratoryef Science and T echnology on AerosEngines,

School of Jet Propulsion, Beijing University of Aeronautics and A stronautics,

Beijing 100191, China)

Abstract: In order to analyze the effect of nonsymmetrical slots on a compressor, urr
steady numerical investigation on a partial circumference casing treatment and a whole circ
umference casing\treatment \with a single stage transonic axial compressor was carried out.
T he numerical results show that the partial one could obtain better compressor performance
than the whole orme, both of which contain the same number of slots. Dueto the symmetry of
slots, the partial-casing treatment brought about large size symmetry in the circumferential
tip region, which could cause a special low-frequency unsteady effect. Moreover, it was
found that the partial circumference casing treatment, which supplied both high-frequency
and low-frequency unsteady effects, could improve both the tip leakage vortex and traitedge

separated vortex.

Key words: compressor; partial circumference casing treatment; nonsymmetrical;

unsteady effect; vortex

[23]

[1]

: 2009 06 01; :2009 10631
(50476003) ;
(1981- ),



1610 25

2 2 4
el 376
[6] A-A
[71
sl , by b,
[9]
’ o [2%%;
? Aoy, %
Ao,
2 rz
( h
)s
[10-11]
1
’ Fig. 1 Configuration of the arc slot treating slots
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Fig. 2 Circumferential distribution of the slots on
’ ’ two kinds of casing treatment
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Table 1 Main design parameters of the transonic rotor

/mm
/mm / (r/min)
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17 80 0.956 0.9 22000
Fig.3 Grids of the partial circumference
! casing treatment
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Fig.4 Efficiency characteristic of the compressor
with three casings
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Fig.5 Total pressure ratio characteristic of the
compressor with three casings 6
Fig.6 Instantaneous relative Mach number on the tip
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Table 2 Performance of the compressor with three casings

! % ! %
84.40 1. 624 8.86
83.85 1. 615 16.84
84.11 1. 621 17.81

section under the partial circumference

casing treatment
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Fig. 8 Entropy on the 80% chord S; section under the whole circumference casing treatment

and the partial circumference casing treatment
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Fig.9 Relative M ach number on the tip section under
the whole circumference casing treatment

at peak efficiency point
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Fig. 10 Relative M ach number on the tip section under
the partial circumference casing treatment

at peak efficiency point
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Fig. 11 Relative Mach number on the tip section under

10 the whole circumference casing treatment
2

at near stall point
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Fig.12 Relative M ach number on the tip section under
the partial circumf erence casing treatment

at near stall point
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