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The Experimental Investigation of Using Suction Surface Fences
to Control Secondary Flow in Compressor_Cascade

ZHONG Jing-jun, WANG Hui-she, LIU Hui-juan
LI Wei-jun, WANG Zhong-qi

(Harbin'Institute of T echnology, Harbin~ 150001, China)

Abstract: The effects of suction-surfacefences at different blade height on the cascade
loss and secondary flow in compressor cascade were investigated through the detailed cascade
exit flow field survey \in low speed wind tunnel. The experimental results show that if the
position of the suction surface fence can be properly selected, the secondary flow in the
compressor cascade-can be controlled effectively and the total cascade loss can also be

reduced.
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Fig.1 Blade with suction surface fences
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distribution along blade hcight
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Fig.4 Total energy loss coefficients with and without

suction surface fences

InZe 3] 2 5, W AIHE AT P i BE R T 0 - A
H AR AR ILE 6), 7E h= 21. 875% I EUHE
b= 15 3K 2 BT Iy 300 A D Jel e R PR —
e o TTRE ST H A A R A T R
HIRX — 45 RSB, i T3 T AR, AHIG et A4
() 438 ) 3L s RS 3 T — a2 (R BEL T A P, wito B 1 )2

PR BEURL A% 1) PH- ik 55/ W8 g (X PRI AS 52 21l
AT, S BRI A 3 S8 AR FEERT L A 3R ) I A B
BEEATR, A2 U AR T s ZE AR A5 R, 30 HHl S <
Uit PRI B RN o 5 Pl 0, 387 AR BE A
A S B IET 2 P ) A LA TEAS A Wl 8 ) K
S PO L PR 1 D, A A b s R 2 i
B Ao A B2, T i 2R ) A1 LAY
A, i H BB, Bt AR BAT BT - ML
Ak, PR 1A T R 0 A B 2, 1 6
R 26 G5 RAESE T 31X Rl

4 45 w

7E NACAG65-24A10-10 Z 51 A 1 20 B 1)
FE AW rh, SR FH oW i boe 638 T, 1 5K
5 Tt AT R AR, v AR LT JLRi il

(1) A AEALE R A0 R PRI PR £ 3 ) 22 3¢
R7 B AR M2 BT EAL, A R S R L
[ RAH LEFIR T 10. 75% o

(2) MR T b R ER T, b B B )z A
I 8 3 T 2 it B Ak FROEG BB A4V W T
SR ER [0 e s | I YEN TR (S5 Iy o Vi AR L BT N E i
2 LS KL A AT, 1 e BT P i A A ) 453 2K
.

(3) LTI, W S A A A
P A et AT LA A A, A P s XA 1 ot
e LUHS T PR



o2 M o 7R A% W g T 3R A s MLl R ) SR B E T 191
1.00

Suction surface with fence (Distance from endwall=0.06254 )

Suction surface with fence (Distance from endwall=0.06254 )

Suction surface with fence (Distance from endwall=0.06254

K s

Fig.5

NN LN
N e
R N N ) AR L eney
b 128107277 0acallt 220770770 annna,
b 1P IIIIIPI a1 P IIII PP P e,

P2 P77 2P 7P 2P P vt PPEPPIIIP PP 7 rmn }
P 72220002078 0mast PPPIFPILII I Frmn |
P I 27797070722 50000 80080 FFF PP 7 7sn Y

SEEE R R RPN NN RN RPN

AR A E L S AR AL AR SRR RS O L b §
A N T S SRR ¥
S N NN E R L §
SRR TR R e NN R S D §
SRR TR NS NN L S L 8
AR AR A R b
AR AR R R s :
l\\\\\\\\\“""\\\\\\\\\“

R RS AR AR RN S e
A e

S | PS
(@) HHHEH

(a) Conventional cascade

TN

17/ 4
IR rrr/ b
AR AT A 4
FIPFIILIIN e r1r? 4
PIEFIIII IS 114! d
FIPPPIPP PP rma N\ PIEFP PV I 7 P

BIPLPEI PSP PR nrs NI IIPELP I PP mmni )
PPPPIPIIFIIAPINL L PP PSPPI P/ rman VPP

r’llllfflfl//’l\ PIPIPIVEII P P

AANRVRANNNANNNNY, RN NN RN NN b
R N N N S NN RS LY
AAANALNANNNSNSA AV AN NN RN NN R
ERANNNNLENSRS L A RN E RN NN NS A

RS S L NSRS R L L LAY §

Py

(b) k& =10.625%

~ v www
- TTTY

PPPPPIP VAP A 1V EPIII PP PP mmren) #
FFPLIPLIILFIIIZAIN 2 0PI P ISP P nrml !

W I PRI PLFIIPERIN LI FLIIII PP nmy S

AR R RN RN S S S N S S RN b T
AR R Y N AR RA R AR L R
AARAARARRLRLLINELRARAR LR D LA}
RN O N R R AR AR AR L L L I

LR S S R AN SR b b INY

©) i =625%

$S | PS

M B LS T O e % e A R

Secondary flow vectors at cascade exits

B

0.80

0.60| etk Conventional blade
GO0 8§ fence /1 =6.25%

asana S S fence ; =10.625%
040 asdaa §S fence 4 =15.625%

60900 S.S fence 4 =21.875%
0.20f

0.00 L L
-17.50 -12.50 -1.50 -2.50 250

/()

K6 5EET3H AR A E i A
Fig. 6 Pitch average exit flow angle distributions

along blade height
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