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Effects of co-flow jets n boundary layer on highly-loaded
canpressor cascade performance
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Abstract  Separated fkw can be efficiently contwolled by the flw contol technique of using co-flw jets. Numerical
smulation on a highly-loaded low-sol ity canpressor cascade indicates that this m ethod can significantly mprove the cascade
perfom ance and mcrease the cascade loading coefficient and static pressure ratio as well as decrease the lss coefficient.
M eanwhile blow ing near leading edge on suction surface shows better perforn ance than suction near trailing edge. Both the
position of the slots and the flow rate of co-flw jets affect flow fiekl obviousl. The static pressure ratio increases by 156 and
bss coefficient decreases by 2006, with a blw ng fraction of 1. M and a suction fraction of 1.38% of the nletmass flow.
K ey words Boundary layer Separated flow

Canpressor B low ing and suction"; Flw contin]l Campressor cascade’ ;

T, Z BRI 7k, R TT 0 VA R R TR
75 R o eI BT K [ B R SR L AR K
WR SIS % ) 7 T AT T A R A, A AT A

itk

1 5|
fE RSN, B B2 Ok B &, S5

ST AR, W T 5 2 AL sl b LA 00 T 2
Gy R AT E I 2, AT A A5 A Bh 4 Ok SR, R
B KT AR 14 73 0 R 0 e s (L A A e 7 AR AR K
FRISZMR o B o] ) i AL Hh 32 572 I8N 73 B 2k
NP R R AL BRI R Z — .

B £ Ah i AL 3R L 5 Z 4 B R P T S
B VROV, SR Tk AL TR S&Abhn
el IR A 10 77 i, iR SR V) [l W UR AR 42 11 A 2 110

«  UWCFEHEHER: 2006-11-29 11T HEA:
EETR: ExRAMREFEES
fEE®/MT: B B (1982—

2007-05-16-

NACA 2415 M BB Fu Xt G, %of 12 i B4 IR T fig 70 1)
AFR, HAESEUT AT & 0 U] D Ab R, SR B &) 0
b EY F] B A M, LSRR R B, TR K
I, %773 AT DLOK R FE 4 e e 7S KL B
BE, TEIR KAITUA R (2000 AA )t o] LAAR -l 40 i) 372
NS, MR FFIR B BT 0t A AT it B A AL A
SO ST R B RS 1R AN — 30 20 S I R B 0 SR
WA K 100% UL L, KT 138n 113 UL L,

(50546013); b5 28 Bl R RO Bk RIS BV .
). B, EEA, WRSECNFREN. Email zhybuad@ 163. can



648 #fE# # R

2007

B/ A7k 3006 LA

TE R AL, @ W B 52 N BRI R
PR B A 52 N RN ) BRI AR 1 T B 3 1 O 12 [
FE AT DUBURFE B 48 XU A SOPL I B fif 7K °F, G
TR O R B N AN AL R ] R 2 — .

FE VAATE tH I8 % 05 A A KU R AL
TR —ANEENE. MTRRIRE LR E
K errebrock 295 [ 1 BA KT JRURR AR LR R W A< gk
ITish ¥ i O PLER A RCR BEAT T — R AW 70, FHEL
BrTRANBENER" ", Hp, Schuler® L ¥ —
MR DB 0. R A 1. 6 BTN NI 5T
XFR, AR W T R T S R AR
AR AR TR S iR ah 42 ) 5 vk AT T BUE B S S
W, &5 R, A FREE T F LR ESN
Y% SRS EN 4T B, ¥ F 12T LLIA
O , WDt WRIEF] o0k ' Bt I ¥ 52 BB 7 R B %

fIPERE " M erchant& 6 — R H Ny 3.5 MR IE ¥
N 475 m /sH R REBEAT AL, i e ER T
W 3 THI TR B SRR AL B ) 0 , 5% BN [ Ak e e R 3k
MR 3o 7] LMESBRCRER 8% ;M HiZ X
FEARBHIRA T A G BEF I PERE ", T Syracuse K
201 Dang TQ 2 NFIFH =4 ) a8 7 i &1 7 — A
W Bt =0 ASBLH e, dl e R R SR R B T
PRFH B SRS R R R B ME
WA AL BEALTFE TIX MR . "SR
T Mk K 2 1) R 55 DL 3E — o S5 008 B2 1 T P o Bt
FoXT R, W AN B Ar B R AT iR T IR B
W FE 3R B 7 o E B RS A B i R Y
FE ELXTAS [E 0 BE B 4 A5 1 Bl e, &5 R B, (KA B2
TSRS R RBCE AN, B2 AR SR B 1
W BB AR B He AT 7 AR M PR RERIE 7T, 45 SRR
B P i ) 2 v S W S MRS L P AR A
MBS E EERRY . bR A IR KM
BATAE DL i He b M it 7o B, BEAE 1M R
2% pet R AT FE S S et A S A S )
shT, HATE R SR sz s, K2 4t
FEA IR R R E A S B IR B 2 ) 77 1%, BAIH
KABHAAKF . T E, A RRABRAEL 5
EE S BT FT R B W AR SCBAIEYT R 4l o B
FER G, WAL AL R R R s 5 E R
BNIARE G, SRk 25 B W A2 & 42 1 0 il P S i
Bl S MERERIRE M, DL SRR S Ay B AN R R A

SR, ISR AT RIS B AR 65 -
2 MEREEIITES A

ASLLL NACA 0012 B9 FE 0 B, H alg % A
B % BB fff oA L L8 RS R &,
AT JEL B T LAy A AR A S R U B B AN,
i h E R N E A . A% KA 113.2
mm, 4 1 S I G A, BB 60° B EE N
0.87 fE/MREEE O F Se B K mEE 4 fa, A3
fufi OB ARG I RE 1. A T SEE ANt & s
BT, ASCR AR SIL R EEE D%, R
T T, 2 B8 2 Sl A 70 3R B A2 F i R R
B AT AT T AR B PIE, SO A A A
bR 1R, K B Rm N ER, Seg N
VIH G i B AT WS DAL B 8 5% Kb, FF
CSEEN 0. 96% 7%, WARALE 2 HITE 56, 7%
o0 SZAAL, O SEEEN 1. 1% 552K .

K Num ecali FHEAT, KA & RS 14 10 8 0P
¥ N-SHRE, BUE 77 ¥ % F s A 38 6 1 A BR AR ARk,
25 ] B HOR Aot 2 43, B (] 35 8k DY B e A
2SR A [ A= G 5 N B4 QY T RS B
FS-AREHY, R, 3O AL SRR BRI
YA, LT OV CRE M AT 2R AL SRR
. R 6fF %K, AT 1565, WS 3.5f%, K
Fi HOH ZUA%, RIAL & AR O B A%, 3 O
BORH H A MHE, TR IT A ERE 1Rt
THETFE RS S BE 26 000 £ 4, v HAE 10BA.
BRI HRGZ K Re o 1.5 % 10°,

Fig 1 Schanatic blade configuration and m esh
near leading edge and trailing edge
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Table 1 Overall cascade perform ance

Case Ma P Y, D B low ng fraction Suction fraction
1 a 731 L 158 0 0687 0 524 0 0
2 a 729 L 237 (0 0425 0 666 L 740 0
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5 0 729 L 305 0 0128 Q 820 L 7¥n 1 380
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Fig 2 Vector line near trailing edge
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distribution around blade surface
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