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Effects of End-Wall Taking Hole-Suction on Aerodynamic Performance
of a Compressor Cascade
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2. The 31st Research Institute of CASIC, Beijing 100074, China)

Abstract . In order to uncover the effects of hole-suction on the aerodynamic performance of a compres-
sor cascade, detail experimental research was carried out. The effects of taking hole-suction at different lo-
cation in the endwall on the flow pattern, outlet loss contour and distribution of secondary flow vectors of the
large turning cascade were obtained. As a result, flow filed of original cascade is changed while applying
boundary layer suction. Suction before corner separation delays passage vortex happening and reduces the
loss of original cascade. Suction after corner separation which is fully developed is not advised. As the total
suction massflow is given, taking hole-suction may pronounce a better aerodynamic performance than taking
slot-suction.
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Fig.1 Two-dimensional schematic diagram of cascade

m

Fig.2 [Illustration of holes’ arrangement

Table 1 Geometry parameters of cascade

Parameters Value
Height h/mm 160
Pitch ¢/mm 94
Chord b/mm 122
Inlet angle o, /(°) 50
Camber angle 6/(°) 60
Measurement plane cb/mm 48
Incidence i/(°) 0
Diameter of holes d/mm 2.5
Spacing between two adjacent holes/mm 6
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Table 2 Comparison of different suction schemes

Parameters Suction hole Suction slot
Diameter (width) of holes
2.5 2
(slot) /mm
Distance of holes’ center from
4.25 3
the suction surface/mm
Scope of the first column of
24 ~44 28 ~ 66
holes( slot) /%
Scope of the second column of
68 ~96 72 ~ 100

holes (slot) /%
Suction flow rate/% 0.5 1.5
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Fig.3 Ink-trace flow visualization on pressure surface
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Fig.4 Ink-trace flow visualization on suction surface
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Fig.5 Ink-trace flow visualization on end-wall

BlS J T s BE S5 0 0% 2 s B, B HVS 5
HVP 53 B AR B i3 W 3 0050 35 T 0y 52 th
VT 7S, D 50 B 36 W82 T3 A0 93 SZAE 2 45 % Bl 1 7%
(7 EAL S T AR AL, 5 55 W 7 1R 8 — B G 88 X 5
M TR AEM X E, Ny R iR S = DR G 18
R i) s 22 A R 3 1) A BE AL 1A O A RE 210 35 W g T
235 300 5 3T W 7 T RS 0T L 5 7 5 3 R Gk R AT AE — R
i 1k A S8, A I R AL T Rl XA R/ i X
O B, SR Il W 7 58 22 Ja 6 e 8 DX ) 52 W 452/ 5 0
BLSH 1 77 %€, 5 B 163 W 3 0 73 5255 W% J7 1 P 4 4% 119
DR /N, S0 AL B AR AT s %) BLSH 2 J7 58, /1 X 73 B

ARG A I 7 T i BE A X0 RO AR N X R R
DR g ol 82 L £ Al R A D s 1 L FRLAER RE A, () IS
M AT LA B, o i 0 s g 00 S 1) e 4% T 1 7%
.

6 JIT /18 g S BE >R FH B 18D )2 A VR BF i R HE TR
FE At 2k 7 P B — U IAL I 38 R A5t 23 A 1L IS TR R
et TR T R TR T S BE R A A A
TE— /> A W2 e &5 4, R Dy 3d G T AR G B iR
(PV) RAFEOR, 13 s A2 0 B T2 9% MR A A,
AR R AL DXL T 20% e B 3 o i BE SR A 1=
TS o 450 R A% L X3 1) S BE 7 18] 8% 3l {ELAS [+ iy
W 5 5 JT Xk IO F) e R AB K L DA %l 3 ROS) o7 1Y
AR o SR A BLSH 1 J7 58 ) , il 18 i 2% L [7) iy B
J5 16 B8 8l 8 i RS AR A0S AEL R iy W ) T AR
Tsh i s (B 4) T LU 2, 0 7 e (]9 DX 5 F 46 7D
TS AT i 45 1 4 D MR € A, DAY b - 7 o Ak 68
PR foe R AE R AR, e 0 % DX 3 B B 4 05 R
BLSH 2 J7 %5 , 8 38 o A% 0 0 BB AOR e A2 U Tl
A8 T RS A Dok AELE p T A X R DA [l i
DX R 78 A 0 7 e Ak e 8 2K e R (B K e 4t
% DX J 4 R o T TP 11 56 JBE ATl P v S O 4k 1)
S BE Qi B B2 ) /D ok A 38 3 i 55 R BOR , 5 TY
PURENIEN PARUN T 2 A R TR S CONNEIR U E S
QAR B, PRt , DA TET v AT LA H 3 T 9 5 R E /)
FRM Y BLSH 1, J51 % BLSH 2, BLSH 2_SF /R
& BLSH 2 {37 5 Ab il W% 4t i/ — =~ DU 19 07 58, AT
HRT LA il e i T R RS R A AR
AT, i 450 R A% 0 DX 1) L 48 T, {ELA0 2R i R
FAZE , Xt — B U BRI R Z 5 M X s e
22 FC 5 R (Y9 AN LA L Al R R i IR AL



1208 ot

2013 4

Total pressure loss | | | | |

0.05 0.10 0.15 020 025 030 035 040 045 050 055 0.60

BLSHZ SF

Fig.6 Loss contour and distribution of secondary flow vectors at the cascade outlet
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