5525 & 5 12 M4 M= NER Vol. 25 N
2010 4 12 H Journal of Aerospace Power Dec.

o0.12
2010

XEHS:1000-8055(2010)12-2673-10

TR AL B R HLE A5

AR, RiEY, £ N
GHE R BLRALE 2%, dLET 100084)

Rotor 37 TN P& ;

i FE T 20 BIF 7 TO WL T 985 U 194 485 ) B FG i Ak Y Bl b, 437 T Rotor 37 19 28 FUALBE, I X3 A [F)
JEE & BEFNAL B9 FR ) A AL AL PR 7 X AEAT T BRI BE R B TR IR SR TR BE R R A TR R 4
AL ST 14 K 1T R 30 23 1 e 3 0 AL 2K S Y o DA TR R A1 T 1 o B R R 4k B B ) 9 R TR R R
SHLRY g R B2 [ IF 3 e B, 3R 1) 90 14 TR 68 T KL 7 A AR O B A 0T S B 2 i T CEL B A R e U

E5‘.
==

"H &,
X 8 W BEEESHL WM AU IR HLE AL LTS8 5
FESFES: V231.3 XERERIRED: A

Development of tip leakage flow in NASA Rotor 37

and casing treatment

HUANG Xu-dong, CHEN/Haixin, FU Song
(School of Aerospace, Tsinghua University, Beijing 100084, China)

Abstract: Based on the-detailed computational-fluid dynamics”(CED) study on the struc-
ture and development of tip leakage flow-in NASA. (National Aeronautics and Space Admin-
istration) Rotor 37, the stall mechanism-was discussed. A study of the circumferential grooves
casing treatment with different locations, depth and width was also performed. The simulation
reveals that the large separation\zone at the-trailing edge near the blade tip is directly attribut-
able to the compressor stall at the-configuration studied in this paper. As a result, the cir-
cumferential grooves’at the mid-chord and the trailing edge appear to be effective on the ex-
tension of the stall margin. Meanwhile, it is found that the depth of the grooves does not

influence obviously its effect, while the width seems to be a more important parameter.

Key words: transonic compressor; tip leakage flow; stall mechanism;

circumferential grooves casing treatment; geometric parameter study
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Fig. 1 Leakage flow near blade tip at peak

efficiency point
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Fig. 4 Leakage flow near blade tip at near stall point
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Fig. 5 Leakage flow at mid-gap at near stall point
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Fig. 10  Effects of grooves near leading edge
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