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Multidisciplinary optimization-design system
for turbine blade

WAN GJing-chao' , L1 Li-zhou*; YUE Zhufeng'
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Northwestern-Polytechnical Univerdity, Xi*an 710072 ,China
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Abstract.: An integrated three-dimensional”, multi-disciplinary optimization desgn sys
tem for turbine blades has been set up-, which enables the design and analysis of certain
blades optimized involving five disciplines. In this system, quintic polynomial is used for pa
rameter modeling of three-dimensional turbine blades, and unit linear interpolation method
used for trander of interdisciplinary load information, while MIGA (Multi-idand Genetic
Algorithm)-and SQP (Sequential Quadratic Programming) are used for overall optimization.
The case study shows that , optimization efforts could improve greatly the performance of
turbine blades, and the system exhibits higher stahbility , feashility and efficiency for engi-
neering applications.

Key words: aerospace propulson system; turbine blade; multidisciplinary design opti-
mization (MDO) ; all-at-once (AAOQ) ; elemental linear interpolation (ELI)
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Fg.3 Grid mode for aerodynamic analyss

to2 = Xwo2 X bu + Y2 X b + zioo X ks (6)
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Fig.4 FE grid model of turbine blade
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Table 1l Compare of design variables before and after optimization

1) 1) 1) 1)
Bm 43.3 40.0 45.0 45.0
is 10.9 10.0 15.0 15.0
< 5.46 5.0 10.0 5.5
Bre 57.9 55.0 60.0 60.0
iz 2.9 0.0 5.0 0.0
32 4.68 0.0 5.0 0.0
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Table 2 Compare o objective and congraint variables bef ore and af ter optimization

I %
! % 1 86.559 87.674 1.29
1 0.5645 0.5660 0.19
I K ! 1124.3 1122.8 -0.13
Mises | GPa ! 4.6907 4.2097 - 10.25
/ mm 1 0.6940 0.6674 -3.83
/10°N 1 2.8670 7.5283 162.58
/10" %kg ! 0.9183 0.8621 -6.12
1 -0 0.4621 0.4328 -6.35
2 -0 0:7542 0.7798 3.38
3 -0 0.8015 0.7811 -2.54
4 -0 0.6819 0.6852 0.48
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Fig. 9 Compare of the profile lines of 2D blades before and after optimization
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