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Multidisciplinary design optimization of a cooling vane

SONG Ying-dong' , ZHANG Fujun'?®; YUE Zhufeng®, CAI Xian-xin®

(1. College of Energy and Power Engineering,
Nanjing University of Aeronautics'and Astronautics, Nanjing 210016 ;
2. Engineering Mechanics Department , Northwestern Polytechnical University , Xi' an 710072 ;
3. China Aviation Pewerplant. Research-lnstitute ,-Zhuzhou 412002)

Abstract : A multidisciplinary-design optimization (MDO) procedure for a vane with jet
impinging cooling, film'cooling of dots and-holes, pin-fin array cooling was proposed in this
paper. The structure of the vane and-the prediction method of heat transer were discussed
and some of theformulas are presented. A mathematic model is established for multidiscipli-
nary desgn optimization of a vane. A vane of a gasturbineistaken as an example to be opti-

mized by usng the procedure presented in this report. The obtained results show that the
presented procedure is efficient.

Key words: gas turbine; vane; cooling; multidisciplinary desgn optimization
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Table 1 Design valuables before and after optimization

B UBEAL
/ mm 1.40 1.26

L/ mm, 8 3.00 2.72

Lol

3) : ,

minf(X),X = [x,x2, - ,xn]T , Fig.9 Mach number distribution on the mid-section
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/K

Min 9749
1 995.8
2 1017
31038
41059
5 1080
6 1100
7121
8 1142
9 1163
10 1184
111205
121226

Max 1247

10
Fig.10 Temperature distribution

% J)/MPa
Min 1.165
1 19.86
2 38.66
35725
4 75.94
5 94.64
6 113.3
7 1320
8 150.7
9 169.4
10 188.1
11 206.8
12 225.5
Max 244.2

11
Fg.11 Stress distribution

2
Table 2 “Results of the optimization'df thevane

/ I MPa /h
1285 269.5 4353
1247 244.2 8384

% 2.9 9.4 192.6
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