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Experiment on treating block number of

non-axisymm etric casing treatnent
LIU Jian-yong YUAN W ei HAO Xiao-lin LU Y a-jun

(NationalKey Lah  of A ircraft Enging Beijing Univ  of A eronautics and A stronautics Beijing 100191, China)
Abstract  Traditional axisymm etric casing treament alvays reduces the efficiency while mproving the stallmaigin of a
can pressor Five non-axisynm etric casing treaments with different circum ferential block numbers were designed It was
proved that different numbers of treating blocks influence can pressor stallmargin little  but obviously change the efficiency and
total pressure rise Both of which rise is follwed by a gradual declne at the process of ncreasing the number of treating
blocks An optin ized non-ax isymm etric casing treament can not only increase the stallmargin of can pressor by 13% ., but also
raise the max efficiency by Q@ 8% . The cause for this is analyzed as that non-axisynm etric distrbuted treating slots change the
unsteady exciting signal for the tip flow. Based on the Unsteady Cooperative Flow theory the low-frequency exciting signal
fran the optm ized non-axisymm etric casing treament can coupled w ith the can plicated vortex tip flow in the canpressor
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1) Inlet flow collector 2) IGVs 3) Rotor blades
4) Stator blades 5) E lectranotor  6) Outlet pipe
Fig. 1 Sketchmap of the experinental

low-speed axial cam pressor
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Fig.2 Circum ferential station of total

pressure canbs at outlet
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Fig. 3 Distribution of 40 treating slots on an

axisymmetric casing treatment
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Fig. 4 Distribution of 40 treating slots on three
non-axisymmetric casing treatments

with blocks number of 1,2 and 5
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Fig. 5 Compressor’s characteristics of total

pressure rise under seven casings
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Fig. 6 Max efficiency and max total-pressure rise of

compressors with different number of treating blocks

3.2 XFRACIENE SIETFRACIRHLE AT ELER

B 7HR1 84y B Y =R (SBENL I X RR
AEEEHLIF AT 24 X B AR AL BRHLIE ) /E H R <
U RCR A RS R TR . T LG Y, 5B
HUIE AR L, X AR FRAL AL AR LA RS e 48 P 2
T 1% HREHMETRT 0 khiti. XEE51 5%
FI IR (15 J0 A FRHL AR 5 K s ASHLAS B (04 [R] B BRI
FORIBAE . TES XECH 20X R ERA LR A
T, RSN REA I B AT R N 119638
NE] 200 IR, SRR s T 0. 8%, RS KT
IR T 65 Pa(CFHXI G0N 46 ). IXFpEXS FR AL HHL
[ AL 2] T B B P R 280 R, SR
REERALIE 5 R B 250 R 38R B BT L

K 9% T AL SRENLIE G FR AL FEALIF R 243
X A A X R AL BEALIE 7E N B = AL A R, AL
T WA 208 2R 0 ) 3 6 2 T T R 1 ) 0 A 1 0 o
S REHL AR LE, XEARACEEHL I 20728 T AL T



E - .
%305 % 41 FERS B b FALIF A 1) 43 X B 5256 437
88 I - 100 ¢
( 1.65
1.50} 801
80t
g 1.35} \
Yy o = 60 Xy
2 v, S
_‘__J. 72} = 1.20 r=;
é = 1.05 “ 40r - Solid \
= = Solid casing (base) 4 f snlid caei s —a— Axisymmetric >
e Axisymmetric casing . T‘.‘-’d o) 4~ Non-axisymmetric
641 4 Non-axisymmetric casing L] T i copindnbv v 20F z
NORN-axIs) et A Non-axisymmetric casing e
0.75¢
2.1 24 27 30 33 36 39 42 2.1 24 27 30 33 36 39 42 1.0 1.1 1.2 I¥3 1.4
Mass/(kg/s) Mass/(kg/s) Ap/kPa

Fig. 7 Compressor’s

characteristics of efficiency
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Fig. 8 Compressor characteristics of

total pressure rise

Fig. 9 Spanwise distribution of total
pressure rise on S1 stream surfaces of

the compressor under three casings
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Fig. 10 Variation of total pressure at a certain point in

rotor tip region influenced by a single treating slot
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Fig. 11 Variation of total pressure at a
certain point in rotor tip region influenced by

40 axisymmetric treating slots
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Fig. 12 Variation of total pressure at a certain point in
rotor tip region influenced by a non-axisynm etric
casing treaiment w ith 40 treating slots and 2 blocks
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