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Optimization of trailing edge angles of single expansion
ramp nozzle based on Kriging method

WEI Renmin, DU Gang, JIN Jie

(School of Energy and Power Engineering,
Beijing University of Aeronautics and Astronautics, Beijing 100191, China)

Abstract: Based on three-dimensional numerical simulation, different trailing edge an-
gles of single expansion ramp nozzle (SERN) were studied under the condition of nozzle
pressure ratio of 25 as the design point, and nozzle pressure ratio of 15 as the undesign
point. The trailing edge angles were optimized to get a higher axial thrust coefficient under
the nozzle pressure ratio of both 25 and 15 by the Kriging method. Results showed that the
trailing edge angles made plume expanding better and the three-dimensional effect of fluid
was enhanced. This was propitious to improve the axial thrust coefficient. What's more,
within the design ranges the axial thrust coefficient increased from 0. 94 to 0. 975, about 5%

after optimization. So the optimization based on Kriging method is effective.
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Table 1 Mesh independent verification

P PARE/TT R R I REM/ O
1 50 0.95403 5. 154
2 100 0.97274 5.071
3 150 0.97240 5.070
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Fig. 3 Mesh and computational domain
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Table 2 List of 16 sample points

FS 0/ /O | FB% 4/ 0./O)
1 30 30 9 90 30
2 30 45 10 90 45
3 30 90 11 90 90
4 30 135 12 90 135
5 45 30 13 135 30
6 45 45 14 135 45
7 45 90 15 135 90
8 45 135 16 135 135
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Table 3 List of addition sample points

FS 0/C) /O | B% 6/ 6./0)
17 30 60 27 90 60
18 30 120 28 90 120
19 45 60 29 120 30
20 45 120 30 120 45
21 60 30 31 120 60
22 60 45 32 120 90
23 60 60 33 120 120
24 60 90, 34 120 135
25 60 120 35 135 60
26 60 135 36 135 120
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