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Effect of slotted blade on performance of high-turning

angle compressor casecades

WU Pei-gen, WANG Ru-gen, /LUO Kai, GUO Fei-fet

(Aeronautics and-Astronautics Engineering College,

Air Force Engineering University, Xi’an 710038, China)

Abstract: A practical method to~eontrol the separation by-cutting a slot through the
pressure surface and the suction sutface was proposed. A converged turning slot configura-
tion was designed. The flow performance with-différent incidences was investigated. The ex-
perimental result was used to check the €FD result, so as to acquire the quantitative flow
field structure. The structural‘static analysis was made. The results show that, in the inci-
dence of 4 degree, the application of slot decreases the wake width of cascades by 16.7%,
and decreases'the peak of total pressure loss coefficient by 6. 07%. In the incidence of 6 de-
gree, the application of slot decreases the peak of total pressure loss coefficient by 14. 7%.
Fluid can flow from the pressure side to the suction side with slot configuration. The injec-
tion air increases the velocity of boundary layer, therefore enhancing its ability to resist the flow
separation. Consequently it can decrease the total pressure loss, increase the static pressure ratio,
and expand the stability range. It is thus necessary to reduce the stress concentration on fore wall of

channel.
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Fig.1 Profile and nomenclature of slotted blade
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Table 1 Geometric parameters of cascade and slot
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B3 R.=L/C 1. 65

LES v/ () 25.01

B 6/ 62. 81
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Fig. 2 Photograph of slotted blade
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Fig. 3 Photograph of cascade wind tunnel
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Table 2 Experimental conditions and error
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Fig. 5 Total pressure loss coefficient distributions

of cascade with and without slot

B3l 55 3 3 ) 45 TR A ke R ) B, AF A R
I A — g T A U,

2) TEBUAA 2°,4°, 67 1) KR 40 1% DL i, TT A8
b5 A A A L L W TR S 1 B R R
#5 B S /N o FL A R, e VR R B S T A
WA TR 3 RN B R K R R ) A
Xof O S A AR G0 2 3 B, R T A A B S
S 1T 5 AT A Ak R R B 12 40 B R T
o5 Btk e 2 AR BE It 1A 3G 2l B L A R T R 2
Oy B U/ T Sk

3) LEZLAA OB, TR -4 7 2 6 v B S
R ZR B 2k 1 R A, X A S R R
(4B TR LA B S5 T 55 R T 1) B 8 40 2R A A 1 11
FH.

A) TFRE A A A S A AR S s )
W 5 P T Al 7 3 ¢ B R R S 6 1 W T A
17 J2 ELA BT i s VR L B AR R e g
NIE: LR



511 3

B ARAE T A R 6 Ee f TR I BE B R R 2507

5) HARTUAMA N 2°,4°, 67 B TR Ab AR BT LA
S B TR R X A [ R TR R BE 4 o7 1
SRR AR 2° I, TR i iR S 5 0 A i A A
FE IR /) B 0 D i P 38 8 38 8 O 38 34 Dl /0 o T 6°
TE G A B 3 B R A A B O S O X R 3 v s
4 1 S T 3 AT A R B R R A 2K IXC
BER, TEHE HE S i S ) RS TRTZ B K A T 0
TR X R R T S A /S S5 3 R 3 v [
DX FH R

x3 FEMHMEORTEEEMREASTHE
Table 3 Relative change ratio of wake width

and depth of cascade outlet with slot
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Fig. 6 Comparison of experiment and simulation results

of total pressure loss coefficient distributions
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