5530 & 5 4 W M= HF#| Vol. 30 No. 4
2015 4 4 A Journal of Aerospace Power Apr. 2015

XEHS:1000-8055(2015)04-0891-10 doi;10. 13224/j. cnki. jasp. 2015. 04. 016

7= IR i B S AT U4 i B

KE/%\EC? % ﬁk9 %I‘S ﬁ? g&d ’ 1%%;*&
(MR TRER 2 Bh I S5 RB IR TRE22BE . Wy /R IE 150001)

i B ETIR RS S REE A R T — R RS R AR B T . LA D SRR
0. 7 1) {3 I 75 Sl 0 F A AL I B A R 5 %o 42, SR FH T 8 ST S 38 vk e BRUPE A 28 b 5 4 s T % BRI A AR 1Y
H AR R %L, 38 50 5] A Gamma-Theta #5358, 25 18T [T JZ2 56 3R 19 52 W0, e 3K 45 T T LU 28000 36 200 AR e
TR A AV PR 483 20 11 o S 7 R O R S LR A B A A5 SR R A Rl BT DL SRR AR A O S R R 0. 2~
0. 8 Bif +4° 1 — 4 U B9 B B L (R T T8 (A SR E0R 0. 1) F BB 28 B0 1 i 4° DA, Akt 20 f
FERR B RR AR 20 %6 I i 36 41K 55 ity 500 v A 104 3 sl e b

kX # W MARRHL BIREANL MR Piiet T

FESZES: V2313 XEFRERS: A

Optimized profile of high subsonic axial flow compressor

CHEN Zhong-liang, JIANG Bin, ZHENG Qun,
ZHANG Xiao-long, TAN Chun-lai

(College of Power and Energy Engineering,
Harbin Engineering University, Harbin 150001, China)

Abstract: An optimization design method of compressor profile was studied by combi-
ning computational fluid dynamics and numerical optimization algorithm. The profile of a
high subsonic axial flow compressor was taken as the research object with inlet Mach number
of 0. 7. The optimization variables were selected by Latin hypercube sampling method and an
objective function considering incidence performance was built. Boundary layer transition
was also taken into account and the Gamma-Theta transition model was used in numerical
simulation. An optimized profile of high subsonic axial flow compressor that can improve in-
cidence performance and reduce total pressure loss was obtained. The results show that the
optimized profile can significantly reduce total pressure loss at both incidences of —4 degree
and +4 degree with inlet Mach number from 0. 2 to 0. 8. It can increase the incidence of low-
er pressure loss by more than 4 degree at the design point (inlet Mach number of 0. 7). In
addition, the optimized profile can reduce the optimum consistency by 20% and improve the

flow characteristics of cascade at low Reynolds numbers.
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Table 1 Comparison of profile characteristic parameters at different incidences
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Fig. 2 Schematic of elements for objective function

PR AGAR 1t 1 B0t 1 25 S 30T 00 3% OB Bk
5 HE TN, DT B0 5 B T s 5 186 o A% XAy T
ot i) 2 /0, 2358 W B AR RE P I 4 B TH R R, A
77 532 W A A T 530 e T A1 O 6 AR 0 ) B A R
RE 1 BT B 04 DA B DA B AR Ak B A, 5 w4 5
B UL A A St %) 5o R AR A T B Y B
1.3 HETHEFE

F Numaca/AutoGrid 5 ¥4 % /0 45 ¥ 4k
A& . SR O4H 7Y [0 k& 1 F0 45 44 AR 45 o0 A% gk
PRI UE T3 25 5, 18 R 4% £ 27 000 5 428 ] ) 4%
B 2, T AT 4R RO AR L AR 2 B
TR T LR, 6 W 3 T 40 2 D DA EA T
W1 EMAEE N 1 pm, FIEEE R v <1, 0 2



891 L

VAN N 5 30 %

it Yt ABE AU T H B SR L A B/ 1E 22 1 BE (minimum
skewness angle) KT 49°, f KK T8 kb (maximum
aspect ratio) /T 974, Fx KIE & Y (maximum ex-
pansion ratio) /NT 1. 84, W A& i & T & B oK. 3t
BEMADBRKEN LofFRE. BORKERN
3FEZA. N T ARUE T A5 R B R A ) AT X L
PE, BT AT S 5 2R A Numeca/ AutoGrid 5 4 %)
3 F () 8 5 A6 AL I A% . TH 53 AR 5] 3 B

B3 T R A
Fig.3 Computational grid

KM ANSYS CFX it 1 43 B 8¢ i 47 — 4k
TR R 7R B R U 3D 1 5 el DA K A B B T
JZ725 4k, & i shear stress transport (SST) i ¥
BIRUM Gamma-Theta 7% R 151 8, & A7 A 0F 58 %
W1,k SST i i A AU Sl Gamma-Theta 5% #R 152
R 5 45 BT G O YA H A e B
ST SR U T T MR U i I B T 45 E T L SR
fige B X 9 3R T ANSYS CFX i 44 43 H7 4% A o
1Y =k B 220 4% X (high resolution) , fRIETT B4
EREUUNIREET 3 g =N VS YN R BV DS N
A8 TE A R TR R U T B R R AR A
THEAET, [ O AR A B AILER AN AR | 38 2 )
H T R DR AT R R i e R A R
b I G D =87 G G N N I S SN R DS
AN A PR RO TR R R R R Sk R R
Wi

2 RILER

MR BT 2L i AR e DL ROR ) o
TR 0 2 ) U e i B IR B AR L R KR
[ R DAANIRE 28I K (B R N %8 O - 78 SN
SAPNIRDIR P INGEE S-S NI P S 85
(S BOAAE L e R BE DR B AN, Ui SRt s 0 e
FFZHARZ T LR 4 T 88 7 Jr S it vk

AT REA TR A RE AR Y H bR eRBUE 43 BT
21 BB H b R B R S | ik U 56 1 K
() S BT 3 FE AT DUFE DRI O Ak 25 3 1 3%
L S A o A AR A0 O NS = T o
gk 2 FE 4 FroR  Hrh s ALy CDA.

F2 MUHBRMMBHESHITLE
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Fig. 13 Characteristic curves of incidence with
consistency of 1. 0 for initial profile

and 0. 8 for optimized profile
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Fig. 14 Characteristic curves of Reynolds number
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