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Unsteady numerical analysisfor _casing treatment

TU Baofeng, HU Jun; WAN G Yong-ming

(College of Energy and Power-Engineering,
Nanjing University of Aeronautics and A stronautics,-Nanjing 210016, China)

Abstract : The improved-effect of~casng treatment in-axia -compressors was studied by
ud ng an unsteady s mulation-method. N-umerical-calculationwas performed for the cavity cas
ing treatment with.obligue dots under-one-rotor-and one-stage environment as well asfor ax-
ial dots casng treatment\.of Rotor-37:-The influence of downstream stator upon casng treat-
ment S mulation was al 0 ‘analyzed:"The results show that ,this computation method could
smulate unsteady casng treatment ,but the casng treatment cannot extend the stall margin
of a compressor until the dangerous section is near the tip of rotor blade. It’ sfound that the
real role of\ casing treatment cannot be manifested accurately under one-rotor environment ,
and the presence of downstream stator would change the dangerous section of upstream ro-
tor.

Key words: aerogpace propulson system; casng treatment ; unsteady;
numerical analyss; dangerous section

“ ? 40 ,
(11

[23] [47]

1 2006-08-14;; . 2006-12-25
(10272057)
(1981-) ,



1476

22

, : [8]

1
1.1
1 1
. 24 ,
11 000 r/ min, 1 mm
, 224 , 10°,
452 ,
O 216, 1
1 9 )
-42% 52% (
42 %) . 2 Rotor37 ,
1 mnT, -41L 4%
48 9% , 36 x8 ,
53 57 %.
1.2
22 , . , AUTO
GRID 0.5 mm , 5
; ., 1GG 05 mm
3 ., 1 0 1mm, ;
2 01mm, 3 , ;
, 3 ;1 03mm,3
2 3
9 1 , 10
1 , 1 2
B 9

«
5 44 3 Iy 1

P\
45
1

Fig.1 Grid of the dots and cavity

Rotor37 .
. 0.5 mm
) 300 , —1GG
0. 5 mm ) 2 /1
0.25 mm, 65 X9 x133; 2
025 mm,133 x 13 x 133 ;8
; 8 X 21 x 49,
HOH H
2

2 Rotor37
Fig.2 Casing treatment of Rotor37

1.3

Jameson
, Soalart-Allmaras
N-S
Ronge- Kutta



1477

, 15

, 11 000 r/ min;
288 2 K 101 325 Pa Z
( 4 1

1GG ,

, FINE ,

1.4
3 ,Rotor37

5 4%,

pra —6— JEHEDLIE
0.85 —a— fIL[E bR

1
0.80 0.85 090 095 1.00 1.05
FHATIAL

5

4 - L 1 1 1
0.80 0.85 0.90 0.95 1.00 1.05
EROR N

3 Rotor37
Fig.3 Characteristic picture of Rotor37

0.92

0.90
3% 0.88
.86

084 —a— HREHLE
0.82 —O— Pl AbFY

0.80
075 080 085 090 095 1.00 105

AL
20r

19f
218} %\\
i

217t

1.3

] SN FEEEY S S L e e |
075 080 0.85 090 095 1.00 105
AR

4

Fig-4——Characteristic picture.of the fan rotor

0:24

0.23

TTT T T T

£ 022

T

FE

X
5 0.21

2

"

L*

[ —=— Kbt
0.20F —*— /hififit

0.19,

T
sk

12 14 16 18 20 22
H SR /10%Pa
(a) Rotor37

0.38
0.36
0.34
0.32

0.30

I /m

0.28
b —e— ot
0.26F —a— it

0.24

7=

R

¥

0.22

0.20f -t . .
8 12 14 16 18 20
i H T /10°Pa

(b) AU

5

Fig.5 Dangerous section of the two different rotors
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