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Research on stalling recoverability of an axial-flow
compressor with treated casing
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Post-stall performance of a subsonic one stage compressor with and without a new treated casing was investigated

experimentally. The aerodynamic parameters of pre-stall and post-stall and recovery forms from stalled flow were compared. Using an

unsteady stage- by-stage compression system modeling technique, the numerical simulation of compressor performance recovery from

rotating stall with and without the treated casing was accomplished. The caleulation results verified that the method of casing treated

could improve the stalling recoverability of the compressor.
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Table 1 Comparison of poststall performance between
solid and slopped slotted treated casing
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Fig. 1 General layout of sloped
slotted treated casing

Fig. 2 Radial distribution of rotor inlet
and outlet axial velocity stall point

Fig.3 Pre and post stall stage characteristics
for solid and sloped slotted treated casing



E2E FE3M

L [ Ak o At R AL 2 3 40K S 14 ) B

217

EES AR E m KEIR.
3.1 #EHIERE

¥ 48 R AR TR R A T s dil A (X
ESNUEFEBESLE—2) , W E 4, 325 4 5w
R~F 1A 5 B SR e . R B E E R
TR B Sy e R T R e R A, T4
T8

(P at=— aW/ax- m (1)

o & 5 FE:

aW/dt=— d(IMP)/dx+ F,IMP= WU+ P.A (2)
fie &7 FE:

d(EA)/ot =— oH/dx+ SW,E = A e+ V’/2) (3)
ESHUEHR SRS BIE T4

TdF/dt) + F= F. (4)
JES ML Th 2D 542 17 2
TA(SW)/dt) + SW= (SW).. (5)

W WONE, A N, m NS &, U Jylm s
FE, P N s, F RHAER 1, SW J9iTh, H &
1, E NS ALR RN S BE &, T I [a]3 5 5 2L,
F R SW) 53 RIFASAE H 5T .

FilR He LI 2% 3 1 e B R W 3R 1 4 1) O
FR( 1~ 3) 20 i 7Y py AR 2R 1k AW s o T R 40, 45 S0
MacCormack B 2 7n % 20K R it . {2 3K MacCormack
IR E 258 CFL < 1, U HE AR SCRT i FE i
SRR NIRRT B K Atyn= 2.398 % 107
s, TEHHB i B K BN 107 's. BhABME IE B FE (4~
5) FH U9 BT Runge-Kutta 75 3K R if . 3 7 25 10 0 Ab 2
JIEESCHR 2], BRFE AR B R SHL R R Gk O
I TR A B N R IEZR T i

Fe SRR SR AR e ALt 25 5ok 11 A0 2K T8 Ak
SRR EERL . BB o i R AL R 4R R AL A
TREE AR XK 2% 3ol X 1A sz it T DX 3k i 34 1

ST SEEENLIE R LA 3 MRS R AT It RE
3.2 BERMERES

BEXT H 2R A A} S X7 Ak BT (BT A0 b v S BE AT R
PR OL, AR B3R 77 B B T B R R A ok
SRPEREM A TR R . B 5, 6 FRRMZZES
HULEFE G5 38 0. 535 B, /N1 T M8 R SLE N T
RERE, AT H TR TES 2407 R H AT &
PEREA AR E M. WE S el AR E, 2R
Pl Ja e SML I B A R TS TF A ek /s, - BB
(] B3 1T AR5, A0 4Hz A, R % = IRAR
WS T 3 IRBKNRG &, R&RE T —%MH
( @= 0.36, W= 0.552), 2 5& I A 294 1s, W] W H
SMUEN T RAS A e s IR A, LR 15018 9%
H10% . FTFFFA TS, KAV E R
FE T R BORE [F] T, 23— AN /NIE 1330 e F e
F—AHfE( &= 0.56, W= 0.935), MB iR & REH
EXTRE A PE, A R EEEART 3 S KF.
6 i~ T EANLII A TAE A E RS R L
284k, TSI FT T B — € B F2 BE (29 W1 R TH
R 22.5%) , IR S ML TAE A E B TRyt 4&
e, R U R AR TR SRR . B
TR TR THIFF R F N R TR S TR G,
Ut B S BEHL B SO0 R e dE R E I R R ot AR 2 A B B
133 I 12

K7, 8 25t 1 e i Rt 42 507 Ab FEAL [ A%
B E AL, A 0. 535 i, SRR TS RS
HLENE R ERAS, REFT WA R4 RS
B s R AN R TR R M. B 7 PR b
R, HHLEAEGESPEREANLREX G, HER
BMEFA RO R E T — A& E, ML T—F
BUNMBERIRGARE . RGN SHz, 185 L i
PR A AR AE /NS £, 1t B R TR 45 £ 48 40 T W 3R A e
R P AT E B aUR A RS (AT TR EE R

e
D

.7
6
S F

e

Pressure coefficient
o ©
oo

=]

BItERE. X TG AR E AL &, SCHR[ 8]
0.65F
0.55
ds | %
mdx % 045
W | g/ p+opiax 3
P — | — [+dl/dx 0.25
17 H+aH/dx 015 , ,
H o 0.5 1
SWdx+0dx

1.5
tls

2 25 3 %% 15 2 25 3
tls

05 1

Fig. 5 Flow and pressure oscillations of compression system with solid casing during

Fig. 4 Elemental control volume

recovery from post stall state
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Fig. 6 Transient compression system
response with solid casing
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Fig. 8 Transient compression system response
with sloped slotted treated casing
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