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Fig.7 Total pressure loss coefficients of the stator of the

test and CFD results at design point
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Fig.8 Total pressure loss coefficients of the stator of the

test and CFD results at near stall point
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Fig.10 Convergence history of the objective functions of each optimization scheme
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Fig.11 Geometries of the optimized casing endwall of each

optimization scheme
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Fig.12 Geometries of the optimized hub endwall of each

optimization scheme
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design point of each optimization scheme
(CFD results)
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Table 4 Reduction of loss coefficients of total pressure
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Fig.18 Non-dimensional total pressure of the stator outlet at near stall point of MPt and MP1 schemes (test results)

1.0 pas : _
0.8
7
74
0.6 fL_
< f.«——i———Mm ,,,,,,,,,,,
0.4 ——— MPt
B U T N U W N Y W e J?\‘g!
0.2
0 i
-0.1 0 0.1 02
(0}
(a) Wit s
&9

1.0 e
0.8
0.6
ﬁ —=—— MPI
——a— MPt
04— X
A Ay
0.2
. e e
0.05 0.15 0.25 0.35
w
(b) IR

PRI 2 5 UL MIPE AT MP L J7 28 1 SR 300 2% FR 8800 Ll (S0 4528 )

Fig.19 ~Total pressure loss coefficients of theoriginal stator, MPt stator and MP1 stator at design point and

near stall point (test results)

SR I AR R K T O A, MPL T 5 LA
0.6 # 0.85 M- {0 B 1Y B K 45 2k 2 8 e MP1 7 %
WAL, 7E H A% v G TR 5 2 R B0 e MPL
HREK,

5505 B2 AR L o K 25 S RLAE , S 2
SR T 2 B 4 R R 2R R R R BB
(B0 B AR AR A K X AR T 2 H IR TR,
U I T 3 T 0 LAY BT 45 SR R AT S 5 50 E Y
Bk, 5Pt RS FE SO PR R
HLF 0 P i B 3 U AH B, 22 GO SOPL P A TS G
A AR A% G =2 [) A DG i 45 360 B 1] 25 sy B 1 780
(S50 RO o 7T R N R AL R I 3 B B
SR A N RV | ek 2 VA= o A B R (B
SR A iR, PRI A3 o O AR X X 2 R IR B

T AT B T T 5 A v T, R
FHEAT 2 RSN T 9 S52 50 0 52 R A T
R

3 S B ST E W T Y R I 2
[F] B 77 S B 3 2600 A 15 T, DG TR bR i BE
St RE 104 1725 3 PR 1 B4R 504 2R B HI Ak A
T G5 1 06 TE 42 5 MR AR 2R BB AL T %
4.3 BFHOZKRERS

T RS S B 0 T O R R
DS I, Xt T TR R R 9 4 R AT L
5,58 SCT R I OR R VL RIS R O
BE V. e i X410 (5) (2 (6), Horh VA
V4 3 7R 45 U B b ) B R AR ) R
Vo Ch)FIV, (h)43 33675 5% 000 5, 45 25 o7 8 b



2170 it = 3

AR

36 %

F6 MPtMIMP1ARELRERESBERKREURE/N
BER(EWER)
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of MPt and MP1 schemes at near stall point

(test results) %
MPt MP1
24
DP NS DP NS

@, 8.09 2.32 12.76 6. 88
(o 6.61 5.01 17.77 11.53
W, 7.22 2.50 16. 89 8.34
@, 8.91 2.79 18.16 7.45
@, 8.58 2.32 17.23 6. 86
@ 500wn 7.12 1.49 15.79 6.08
@50 8.49 3.31 9.30 7.87
@ 9.64 4.68 10. 14 9.18
o 9.70 5. 16 12.60 11.54
@og 9.87 3.40 18. 28 14.43
@ 20. 66 1.83 40. 47 20. 09

14 - 257 ) i 3k 58 A1 - B39 A i sk JRE

Viw=V,— V. (h) (5)

Vie=V.— V., (h) (6)
& 20 R 21 43 950 45 H T 2 1 i F T 2% T
B VRO B 2 P R kR, SO TR A R AT

.,

(d) PRAIAE ]

(e) MPUIT Ze 42 1m)

Vi BE T TR S I R U AR AR A L A R R
JH ity BE T AR JS R U R AR A Y B AR N X
PR Sy e B 2 9 9 2 52 B0 a2 . TG Ie e X
P A TR 2 5T 2 T A, VRO AR AL X
I, 3 B A v A s X B, LR ) O A AR
PR B R A8 ) K T R 1 A AR B RO g
TR AR R AR

VT, MPtE R MP1 5 2 i 1543358 i
JE oy T A B 0N, H MIPL 5 B8 A5 JE )
YT/ I R B TR F TR I R Y
Bl /N L U /IN T i B AT (4 AR AT PR DA R g TET 1)
FH MR, MPt 5% f MP1 510§ T 1R 5
AR JE 1) VR R ) UL A S e E R B g, X
N FAE BETE 450, AR R R A B /N RS B R
T A 4 /N R

X I T, A b AR I v AR Ak
PR PR O i B AN R . TR TR
5, MPt T ZEH MP Ly 28 (A58 i) — WK I 8 13 Dk
JING AR ) RO A A5 Ak 2 AR 1) Tl b A K I
JEE RN A T AR A DX (AR A X IR
RE AL Rl 0% A2 0] ) L 4 AR AR A PR S 2 2 TR IX .

S b xR s B X T 1) VR B ) B
M), 2 2 PRI AR B — oA Ay AR Al ke Bk i BE i
AR 08 J] 16 e A B % i ) R O R i
P RE U8/ I F8 U R 1) ity B DX SR AR, D — Rl
A A X g it B A0 Y e S S g g e R R 1)

(f) MPIJ7 5421

20 it st MP ORI MP L5 88 i1 J] 1 — U0 A ] — Ui = [ (S g 45 28

Fig.20  Contours of the circumferential and radial secondary flow of the original stator,

MPt stator and MP1 stator at design point (test results)
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