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Optimal design of profiled endwall for turbine cascade

TANG Hui-min, LIU Shuai-giang, LUO Hua-ling
(Research and Development Center, Commercial Aircraft Engine Company Limited,

Aviation Industry Corporation of China, Shanghai 200241, China)

Abstract: A method based on non-uniform rational B-spline (NURBS) surface technique

coupled with mesh deforming technique was developed to design the profiled endwall of tur-

bines. This method has the advantage of {lexible geometry representation and automatic rap-

id remeshing. An optimal design procedure of profiled endwall has been developed by in-

tegrating the commercial CFX flow solver and the optimization driver Isight. This procedure

was applied to design the profiled endwalls of Pack B turbine cascade. The total pressure loss

coefficient of turbine cascade was reduced by 12.96% after optimization. The results show

that the static pressure field on the endwall of turbine cascade is changed, so the horseshoe

vortex and the passage vortex in turbine cascade passage are weakened. Therefore, the aero-

dynamic performance of the turbine cascade is improved.
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Fig. 1 Optimal design procedure of profiled endwall
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Fig. 2 Distribution of control points
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Fig. 3 Schematic diagram of mesh deforming

1.3 fEfigitiniE

TEAA BT B P 8 G 7E Tsight (546 9K 3)
o PR A A i AR S AR R R 2 E A
PCTREE R P i A T AR PR PR R A AL A 2
SEI. B SEAE Tsight A0 A6 38 3l 4% w7 42 87 59 JL AR
A+ SR e MR A P AR Bl e i B T T AR | ) A%
FI 3l B A e L CFD B A8 10046 B 3t 3 i )
Ak B, H R T4 R AL 18] Tsight, AR TH 3045
B A R B LA B s TR 46 T — e ik
A Bt AR B O NURBS iy i 4 il s ) 422 )
19 BE AL . H AR R AR AR 52 B 19 B0 AT LA
Z R FE O IR AR AR LR R IR ARG R
8. YRR — Pk BOA R . 53 4 Isight 4k
SR 1 1 328 2 R ) B 8 A1 ISF 14 0 {1 B X R S B )
ALK,

2 BT RERIE

e BN 7] DL Pack-B i 68 181 R B AT
T AR b X A o B A A B T b SR T - A
B PERREE B IR AT T SE IR IR, T S EA AL
b 2 G 00 S AT A] S AR SCH XY Pack-B iR %
ST P A AT S Ak R g BE AR Ak B T
2.1 Pack B im#% F @M

Pack-B 14 5 - i 0 #3240 504 B 5 58 4% 1
ULSCHR 18], Hovp ik i /) Ma 43 531 29 2 0. 073
A0 11158 T AR Ab 3R BE 2 Ok 25 m/ s 3 Filk
A b R R Al XK B9 i Re 2 0
12600, 5256 P 32 B F 01 0 o w0 E ok R AT 2% 1.2
it 1o %A AL S E I TR R 2 2 A%l

SEA PR O T 5 S A R UE — B0 B R A
I TSR S R - S o I DI — B R R R
At o A e SE B KR SR A L AT 4 B, RN
AL BE A 1 K.

102.4
- .
¥ ¢
=< 1023
o @
2
5]
s
=
3
= 10228
o
E
102_1_....|....l....l....l
0 25 50 75 100
Spanwise/%

B4 30 SRR o0 A O F 34D
Fig. 4 Spanwise distribution of inlet total pressure

(mass-averaged)
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