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Influence of suction-side winglet-length on tip leakage

flow in compressor cascade
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Abstract: The numerical simulation was performed to investigate the influence of the
suction-side winglet, with 'different lengthes on the tip leakage flow in compressor cascade.
The simulation results show that the suction-side winglets can improve the tip clearance flow
condition. Itisfound-that the winglet is most effective to weaken the intensity of the leakage
vortices if their length is the same with that of the blade tip. With increasing clearance and

stronger intensity leakage flow, the winglet’s effect is gradually decreased.

Key words: compressor cascade; suction-side winglet; tip clearance;

numerical simulation; leakage flow

TE A 8] B ) = 48 e SOHL Al e A i T AR

g P 47 A A PR T B B0 D/ ) B RE A K T

J 3 T R T 0 6 22 4 TR 40 D R
aok I T ) B G T it A A U A S
PERITR 33k itk Y 3L 20 36 L it 190 Js s #1925
FEAE Tt T A L v Tt i O 3 3 5 0 TR
AT T AR AR B Al S | 368 3 B SE R AR R .
I o A A58 - T R A8 2 o 0 — 2 B g AR L
A 5 R A E B L O, A R AT TR

Y #S B #3:2010-03-09; 81T HH#A:2010-06-30

LI B o M S SR W 5T L 4R T i BE AL I Ak B
Fe AR W TIURE Bk Ak Bk T Y e
OO R SE R TR AE T L AR /NEL (U g
D HEARAE Sy - TOUR R Ak B — Bl 3T A SR AE
FEHUB IR 32 B O T i A N Rk
JE AE T T W T H 8 15— s AR Y JRE B AR Y
25 1 I 940 T P T Xl A DR B 2 i 1Y

YEZ B AT 8500k (1983 —) 5B TR SE b5 A 44, NS MU Bl A = 0 5



o531

i /U U A5 AN T IR g TR /0N 38 X8 T AL P A ) 52 522 il ) 8 (B AOF 50 657

YER #EAT T OESE A AR i e He g T e s 5 it
AT LLA SO it s i 5 FE B R B AR T
TSR 0 J8E 32 i 3 X i S5 5 LA 14 R o 2k
# B AR JE. Camci %M ) | SPIV (stereoscopic
partice-image velocimetry) %f i %% A [6] JE IR #) &
3T /N FL P Al B AT T SE R A O, R B
AR B0 7 T /N 3 AT DAY /D i A i AA 19 JE )
JEE 28 17T R AR I U 5 . SCHR [ 10-11 ] 45 A ih 2R
ANEL B T AL T AT B AR UL A T e
I/ INSLAE W Wy TE ) <2 2 B et B B e A Y 2
W BRI i T /N ER 9 10 2 T B 2%
| AR B 2 i A RS G IE L R I 3l AT S
TR GAT SRAT 55, WA 3 IR £ S B A R /B
ol LA AT A0 ) I TR R U A (] B, O AT g b B
AR HE A Sk 118 BRI A5 2% SRRy — A 38 i AF 5 R
AR SO BAT A [R)KJBE R 2 24 16 i 5 1 W ) T
ANER Y ST Hs A b i T O SR AT T
FUEHEFE , I15 0 FU AR L3 4 AR AN R
JE 2 /INEEL X I i 8] B 0 37 1) 4 T BIL B, O 2% 4%
TR BN T AE A [ [E] B 0V JHRCR.

1 HERBERHES X

AR SO R F R AL LA S 5000 % TS
TR R v, /N A2 A Wk TR0 g A, 7R I g
T 5 1 THF- 55 a3 mm, /N3 2% 2% W O ) 5
W Wi 7 T B 2P AT, AN BREEE R 0. 5 mm. A8 3C
F 5 1 AN ) 4 B W T /N 35 1 R kv B i B 4%
A AR /NI S5 R O I W T ) A Ak
CINEL 1 BrzR) . 45 W A2 /NE K BE i R il
i) 3% A /NG 2 2 R T 6 P 5 A B 1) 9% K
W T0E (] B, i R B A A Ly L By by T AR /R,
B L, =1/L,b,=b/B,7=1/h, W[5 F1 i /N

x1 HENL@TSH

Table 1 Cascade parameters

S8 HE

i Jr3Z K b/ mm 80

W F 75 BE R/ mm 100

78 ¢/ mm 50
JESZIL h/b 1.25
MR JLATHES A/ () 47. 82
W R JLART S/ () —11.51

W22 v/ () 30

7 7

(a) Il (b) HE
(c) JrE (d) FEIWV

B AN TR) B A % g T/ 3

Fig. 1 Suction-side winglets with different length
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cascade exit sections
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Mass-averaged total pressure loss coefficients
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