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Numerical Optimization of Pylon Size in Supersonic Combustor Based on
Orthogonal Experiment

HUANG Guibin, WU Da, WANG Yingyang, XIA Xuefeng
(Air and Missile Defense college, Air Force Engineering University, Xi’an, 710051, China)

Abstract; In order to analyze the influence of pylon’s length, width, height to flow characteristics in the
supersonic combustion, orthogonal experimental design method has been carried out to design different
combinations of pylon size. By numerical simulation, the differences between different examples” mixing
efficiency, total pressure loss ratio, penetration depth has been contrastive analyzed. By intuitive method
and ANOVA, it shows that height is the greatest influence on mixing efficiency, then the width, length is
the worst. The size of pylon dose not have significant association with total pressure loss and penetration
depth. The mixing efficiency of The optimized case(0. 712439) is higher than any cases of this paper, and
its total pressure loss(0. 1303) lose 2% for improving 37 % mixing, and penetration depth(10.023) lose
1% for improving 9% mixing. This paper provides a method reference for the designing and improvement
of pylon.
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Tab.1 Result of numerical simulation

w1 2 3

g 0 o ap 7 ¢ b

1 1 1 1 0. 558 070 0.129 3 8.817 9
2 1 2 2 0.576 566 0.130 6 8.929 4
3 1 3 3 05955240 0.1352 8.8799
4 1 4 4 0.626 123 0.146 1  8.890 8
5 1 5 5 0.676 019 0.1653 6.458 4
6 2 1 2 0. 603 497 0.1294 8.7550
7 2 2 3 0.612 763 0.129 3 9.422 7
8 2 3 4 0. 627 206 0.1302 9.469 3
9 2 4 5 0. 603 497 0.1343 9.5752
10 2 5 1 0.517 631 0.1277 7.981 2
11 3 1 3 0. 653 810 0.1298 8.9019
12 3 2 4 0.633 505 0.1293 9.767 9
13 3 3 5 0. 646 957 0.1306  9.941 9
14 3 4 1 0. 505 526 0.127 6  8.069 8
15 3 5 2 0. 580 831 0.129 3  8.694 4
16 4 1 4 0. 683 989 0.130 0 9.134 4
17 4 2 5 0. 655 502 0.129 5 10.163 5
18 4 3 1 0.561 614 0.128 2 8.6215
19 4 4 2 0.597 075 0.129 5 8.690 3
20 4 5 3 0.633 413 0.1315 8.634 8
21 5 1 5 0.712 439 0.130 3 10.023 0
22 5 2 1 0. 556 283 0.1286  8.623 9
23 5 3 2 0.598 330 0.128 7 8.865 3
24 5 4 3 0.622 776 0.1300 8.920 2
25 5 5 4 0. 644 238 0.1323 8.924 2
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Tab. 2 Analysis of variance
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Tab.3 Analysis of variance
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Tab. 4 Analysis of variance
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