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Abstract: To deepeén the knowledge-of endwall flow in the large-scale low-speed axial
compressor, reduce accordingly its flow loss and improve its aerodynamic performance, nu-
merical simulation and optimization were presented. With numerical tool, three-dimensional
stacking principle-was optimized to improve the design operation point aerodynamic perform-
ance for the prototype rotor of a large-scale low-speed axial compressor in low speed simula-
tion. Results show that, near-hub region of the optimized rotor cannot undertake large blade
loading; compared with the prototype rotor, the main region of performance improvement of
optimized rotor locates near the hub region, and a certain degree of positive bend in this re-
gion effectively helps to reduce its flow loss. It shows the effect of “loaded leading edge”,
which suppresses flow separation near the trailing edge; consequently nearly 19. 4% of total

pressure loss is reduced.
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Table 1 Design parameters of large-scale low-speed axial

compressor rotor

"It S Kl
$E33 (r/min) 900
S /mm 1500
LivEsdid 0. 88
iR/ 10° 4.6
i R 0. 385
R 72

A (e PR D /mm
B BE (-2 2 B 4
AR RS L 0. 957
W22 ] i/ mm 0.6

85.2,93.8,87. 4
1.302,1.525,1. 518

2 HENE

FKJH = 4k Navier-Stokes (N-S) ¥t 31 3K /i 4%
EURANUS JF J& & 19 BUE AT 58, 7 B 4 1 2 ]
FRIVESF ) 725 B8 43 591) oA 4 0 A =X A R AR R 1 A
K e b -2 5 I . 25 [B) B A . 2 1 3 =
H R Aefs B R D e B0 2 R AT Tl 25 03 SR 1 E
T JC 38 25 20 0] >R FH oot 22 3 % =8, R A Spal-
art-Allmaras i fi A5 B> F A 98 M 19 KN,
TS SR T Y st a2 K | B ek 220
VI B % & W A% 5 R, [\] B3 Courant-Friedrichs-
Lewy (CFL)$(E W 3.

THE B RAS 53 R 3 34, S it R H
PO A% TE SE L AR TR SR FH 25 A AR R O4H AL I
% o5 BRI R ) X< A8 ) X} Ga]) 17 8 805 R
17X 73X 129,25 X 73X 21,47X 73 X\129, 25 X
73X 37 1 21473 X\193 5 Ik T0i [X_ 358, 17 IR0 A% S ] e
T A0 FEE AR AR T S B0 o 17 X 17 X
193 Fl/25 X 17 X 73 5 & I A% 15 55 % R 808 699, 4N
Pl 1 iR DA AR (9 F 5% BT i 4 8] B TR A% 1)
AT L7 ASRHE T A58 55 A M 401 1 2 3 U B A
SEBESS 1 2SR 4 pm DURIE v <<2.

K1 R oA
Fig. 1

Grid distribution

K TG B 240 B 11 [ B 00 53 2% A 5 i 1) SR
JEV A 300 B 25 A+ DR g AU R 3 9 82 45 AL v gk
T R H VAR ) B AS LR N AR L IR I 45 0 i 11D
R BRUE A R R L I 1A AR I
TSR AY AR B 45 58 s D LA e T s i
A X 1 a5 JF R BB T S AL Ak,

FIH R — ik g2 EC A TR 08
SR 1) -S89 0 D S (R R AT T B O R R
i 2 FE 3 FroR . &1 S Rotor 2 H G
A% B V. /U (e v, Ol B L UL Sl iR
2 W) AR XA AR AT 5 SR (Comp. ) TR I )



%2

SRR AR T A 3 LA i = O AL A S B 5T 485

18 53 A A 45 2R (Exp. ) B & EW)& 84 R
BUE T BA R R AT SEE O R SO R Y R
Th 2SO R 2 R T SRR B AL 1 — 5 .

100
=
2 80| - .
=0
z o
2 Yo
£ 6Or ol
= '
g v
z 40 | z'.
= .
v Yo
E 20F ¥
=

1

VU,

F 2 it R # T Rotor 2 4 10 4R ] 5 5 %) [k
Fig. 2 Comparisons of Rotor 2 outlet non-dimensional

axial velocity at design point
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in optimization procedure
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Table 2 Comparisons of stacking parameters between

prototype and optimized rotors
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Table 3 Comparisons of design point performance

between prototype and optimized rotors
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