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Abstract: Numerical simulation is applied to investigate the unsteady flow fields at the mid-span of a two-stage
low-speed compressor. Detailed analysis of blade unsteady boundary layer flow of rotor-stator interaction con-
dition is presented by the analysis model of rotor wake and stator boundary layer interaction under typical
clocking positions of the second stator row. The skin friction of suction side and turbulence kinetic energy close
to the suction side are presented to analyze the effect of stator clocking on blade boundary layer flow. Results
of the research on the second stator boundary layer show that stator clocking alters the transportation character
of the wakes in the stator flowfield, reduces the skin friction and turbulence kinetic energy close to the wall as
well as the maximum unsteady fluctuations. And it also affects the calmed region width behind the rotor wakes
in the stator blade suction side boundary layer. Under unsteady condition, the stator laminar flow can be in-
duced to turbulent flow in local wake disturbance region(wake-induced transition) , and the wake disturbance
with high turbulence intension is able to control the boundary layer separation flow under negative pressure
gradient and to extend the range of laminar region.
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Fig. 3 Picture of ink flow on suction side
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Fig. 4 Distributions of wall shearing force stress and turbu-

lence kinetic energies on suction side
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interaction

2l I 4 2 328 R S T e 3 O P ) s AR
Hh, I I S T FR) O 32 e R A R 5 A e A
i, [ S 94 97 1) 326 P8 B8 R A AR BRI 1B 1R R A
A5 3 T — 0 Y 8 8 B 5 4B U/ » B P L U
235 A B 6K BE U A B i IR O T AR R A B
e, TRy RS AR BE UK 5 IR ) THL B T JZ BRI 6
B, 7EFREH O, IR T — 0 R R 5 T
A8 B 3 HL W 7 TG — D B K

TEF I R BT Z A, T3 Bl R TR
B WA 320 5 3 B B O ) AR R, IR D T
B T 2 P9 3l R G R G DX LB — Y B T
JZ VAR T TB — il B4 B T 2 0 A 0 2, TR
T T — U A A AR B . I B TR P 3h R
H a2 b I 3 B R R 3 it R o s i B
F T iFme . MEENBEF L& (CLB) S
CLP % #fi 70 % JT » B3l 19 90 45 & vt BfY 10 2
RERERMEARKIEEFME,3. 2 THAH
PR T .

3.2 S2HEENBSHSH

TEAS SCHIESE 1 P R SML A BT JE 7 HE 3l et
4 JR ) e o0 B AH AR R1 A 2l 46 % R2 Y11, R1
HIA R4 B 3 #E HUFE R2 A9 i A B 1o J2 o, /NS
SRR BS R2 W BB IR 5 3t [ B 5
R2 MR . 7 CLKO i B/ S1 5 S2 J& iy i &
AHF, ZALE b S1 R4 S2 1) iE 3 , i
CLKI1 fii & Bf S1 iy il 18 %iis & S2 iy it Jr /i
%,S1 R Bl FERUTE S2 it F el XK i
T Z NS 4 Bl i By S2 IR ) i s B
A, S2HEFEEZW T HE SRENR
B3I RN i B i AR L #E CLKO i &, S2 it K
T2 W 3h % R2 R A H R B, 7
CLKI1 i & ,S2 [FIKF 32 S1 #1 R2 7 HE 4 2 75 i
T4, Bt 3E 8 S2 /it R B Z 3 AT 40 A R
W%

Bl 6 41T S2 WAL E b i I ¥ BE T
Py KHAE & B KSR AE , dF 2 % &K 3h
W B Ry — 1 A 3 P Pt B TR o R R 48 ) 5 /N R
Wz, WEHRLUE &, W T i RE T R 3
73V 5% 1) 7% 35 R AK » T R 7 D ) B T EE 4 7 KN
TERIB X KO B N EARRIFAZE, HERT & A
B XIIEZmAHE., EG%~75%)B il
BIAW A EMER & TEADm—MK, E#E
MR RS AY XI, 7E B K W 3 B S W T B I
J2 A R AT A AT W RS TR O R ) 8K

PDF CfH4#i[H] "FinePrint pdfFactory Pro" i kA G ww. Fineprint.com.cn



http://www.fineprint.com.cn

S66 W=

AN AR RE B B KU B R B R LLE W T
(2006 ~T75%0) B Yo BBl N BE 4 ) R b | 3%, Ho B 3
R 5 I B KA Y . # e P LS
CLK1 f &5 CLKO { B # k., S2 W Jy T #Y & 4%
JIHE R TR A T BP9 A I 2 A, AR E W oK
B 3h R (B PR B WA, 76 TR 0 T B S5 E R,
fr B b 3 R R O MR B A ORI 3h iR fE
CLK1 tb CLKO B . B % . & 45 ) 4 K U 3l 1R
{E A PR 2 B il 3R 2 % T 3051 /9 [ 1 )2 3 30
2 B0 B 3h A, B T 0 3 TR AR IR A
B A AR RE /D R AR RE R I Bl A R 1 B TR
TR B .

20 —

s Mo S2{7 B CLKO _§
< : : R S247 HCLK 1
S 10 PRt B
I\ « | T : : : : :

5 i

J&Jyim LN
0 20 40 60 80 100

0 20 40 60 80 100
g/%
&l 6 e ¥ RE T EE A ) R R H ORI B IR (E ) A AR
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tions of wall shearing force on blade surface
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