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Numerical Investigation of the Secondary Flow Control
n a Canpressor Cascade Ushng Endwall Fences
ZHON G Jing-jun,- L UJ-Yanming, ‘FEN G Guo-tai
(T he school of Energy Science and Engineering,

Harbin Institute-of Technology, Harbin 150001, China)

Abstract: The nunerical smulation has been carried out to investigate the effect of endw all
fence on the soondary flow in a compresor cascade The reaults shov that the boundary layer
fences can reduce thestrong crossflow from the presaure surface to the suction surface near the
cascade endwv all A ocounter-rotating streanw ise vortex isformed over the fence and the strength
of thepassage vortex isdminished It isfound that the fencesaremost effectivew hen they are lo-
cated 30 percent pitchw ise from the pressure surface of the blade For theoptimum endw all fence
location, the cascade loss can be reduced 7 9 percent compared w ith the conventional cascade
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Fig 2 Distribution-of limiting streamline on the endw all and the suction surface
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Fig 3 ~Contour plotsof seoondary vorticity and vector of sscondary velocity
at cascade exit sctions
— , Pi ,
[} 3 , PZ
P
P2 , )
1 ( 3) 1
( ), : : 3(e)
: ( ,
), [2, 8] -
4(@) :
; 33.75%  55% , (

( 4 (@© ), ; 4(d) (b)), ,



820 19
0.100 0.100
! [
3 2000
0.075 [ 0.075 |-
| 2000 | 97724 53
[ 14236,13 [ 18355 64
(= 0050 l= ¢.0%0 F o
0.025 % 0.025
1 -2000
S
0.006 0.000 B - — |
0.00 0.10 0.20 0.30 0.0 0.1 0.2 0.3
T T
(a) 12.5% M (b) 33.75 % MiF%iE
0.100 0.100
2000
0.075 S 483545 0.075
b= 0050 l= 0.050
1000
4749 712
0.025 0.025
0.000 0.000 . P
0.0 0.1 0.2 0.3 02 0.3
T T
() 55% Hh e (d) 76.25 % HEK
4 x2=0.3
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Fig 5 Distribution of massw eighted average total
energy loss coefficient

(1) ,

Pi P2

(2) ,

P1

(3) ,

(4)

1 1} A:
0.3 '
7% 9%

[1] Prumper H. Application of Boundary L ayer Fences in Turbo-
machinery[J]. AGARD Ograph, 1972, 164: 311

[2] Tatsuo KAWA I, Shuji SH NOK |, Tsutomu ADACH | Sec
ondary Flov Control and L oss Reduction in a Turbine Cas
cade U sing Endw all Fences[J]. JSM E International J ournal,
Series 11, 1989, 32(3): 375- 387

[3] Tatsuo KAWA I, Shuji SH NOK |, Tsutomu ADACH | V isu-
alization Study of ThreeD mensional Flow s in a Turbine Cas
cade Endwall Region[J]. JSM E International Journal, Series
11, 1990, 33(2): 256- 264

[4] Tatsuo KAWA |, Shuji SH NOK|, Tsutomu ADACH L Im-
provement in Turbine Blade A erodynamic Force in the Tip
Region[J]. JSM E International Journal, Series 1, 1990, 33
(3): 517- 524

[5] CHUNGJT,SMON TW. ThreeDmensial Flow N ear the
Blade/Endwvall Junction of a Gas Turbine A pplication of a
Boundary L ayer Fence[R]. ASM E Paper 91- GT- 45

[6] Tatsuo KAWA | Effect of Combined Boundary L ayer Fences
on Turbine Secondary Flow and Losses[J]. JSM E Interna-
tional Journal, SeriesB , 1994, 37(2): 377- 384

[7] Piotr P Doerffer, Jochen Amecke Secondary Flov Control
and Streamw ise V ortices Fomation[R ]. ASM E Paper 94-
GT- 376

[8] YoungJM oon, Sung-Ryong Koh Counter-Rotating Stream-
wiseVortex Fomation in the Turbine Cascade w ith Endw all
Fence[J]. Canputer Fluids, 2001, 30: 473- 49Q

[9] , . . ,

[31 , 2002, 17

(2): 188- 191
ZHON G Jing-jun,WAN G Hui-she,L U Hui-juan, et al The
Expermental Investigation of U sing Suction Surface Fences
to Control Secondary Flow in Compresor Cascade[J]. Jour-
nal of A erospace Pawer, 2002, 17(2): 188- 191

[10] . D1l

, 2002
[11]
D] : , 2001



