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Optimization Model and Solution of Two-dimensional Compressor
Blade Based on Boundary Vorticity Flux

Yang Xiaojuan, Liu Ruoyang, She Zhikun
(School of Mathematics and Systems Science, Beihang University, Beijing 100191, China)

Abstract: Concerning the optimization of two-dimensional compressor blade, an optimization model based on
boundary vorticity flux(BVF) is proposed and solved. An optimization model is established with the boundary
being two-dimensional compressor blade defined by Bezier curve and the optimization target being the minimize
of positive peak of BVF. Through the analysis of the BAV producing mechanism and taking the information of
blade curve into BVF a new objective function can be obtained. The new objective function can directly get par-
tial derivatives of the parameters of blade curve, which make the simple gradient arithmetic being used to solve

the optimization model. The optimization experiment shows that the positive peak of boundary vorticity flux is

effectively decreasing in this process.
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Fig.1 Two-dimensional compressor blade
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Fig. 3 Coordinate system of compressor blade
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Table 1 Coordinate of leading edge fixed point

% %
F5 Fe
z Y z Y
1 0.745 057  0.000 000 16 0.745 057 0.000 000
2 0.745 101 —0.000 008 17 0.745 028 0.000 035
3 0.745 124 —0.000 003 18  0.745 022 0.000 057
4 0.745 143  0.000 005 19 0.745 019 0.000 077
5 0.745 160  0.000 013 20 0.745 018 0.000 096
6 0.745175  0.000 022 21 0.745018 0.000114
7 0.745 190  0.000 032 22 0.745 019 0.000132
8 0.745 204  0.000 042 23 0.745 021 0.000 149
9 0.745 218  0.000 052 24 0.745 024 0.000 166
10 0.745231  0.000 063 25 0.745 027 0.000 183
11 0.745243  0.000 074 26 0.745 030 0.000199
12 0.745255  0.000 085 27 0.745 034 0.000 215
13 0.745267  0.000 096 28  0.745 038 0.000 231
14 0.745279  0.000 107 29 0.745 043 0.000 247
15 0.745290  0.000 119 30 0.745 047 0.000 262
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Table 2 Coordinate of trailing edge fixed point

B % B %
F5 Fe
x y x y
1 0.765 667 0.023 567 10 0.765 509 0.023 758
2 0.765675 0.023 582 11 0.765525 0.023 763
3 0.765683 0.023597 12 0.765 542 0.023 768
4 0.765690 0.023 613 13 0.765 560 0.023 771
5 0.765 697 0.023 630 14 0.765579 0.023 773
6  0.765702 0.023 648 15 0.765598 0.023 774
7 0.765706 0.023 669 16 0.765 620 0.023 773
8 0.765706 0.023 693 17 0.765 645 0.023 768
9  0.765688 0.023 740 18  0.765 688 0.023 740
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Table 3 The results comparison of blade

before and after optimization
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