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Design optimization of secondary chamber response surface
of borom based propellant ducted rocket motor

HU Jiarr xin, XIA Zhtxun, ZH-AO Jiar min, GU O Jian,
ZHANG Wei, LUO_Zheng bing, Miao W am bo

(College of Aerospace and Material Engineering,

National University of Defense. T echnology, Changsha 410073, China)

Abstract: There are a varietyof influential factors to the combustion efficiency of sec
ondary chamber of borotr based propellant ducted rocket motor, which are difficult to be ex-
pressed accurately by analytical functions. A twophase turbulent flow combustion value
simulation model was firstly established within the secondary chamber of the rocket motor.
Then, the structural optimization of secondary chamber of Boromrbased propellant ducted
rocket motor was achieved through the response surface based on orthogonal polynomial.
This method allows to compute less frequently the flow field of secondary chamber in obtai
ning the approximate functions, and makes it easier to optimize and analyze the parameters of

secondary chamber of boromrbased propellant ducted rocket motor.
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Table 1 Computational case and results
Mal  Ma2 AV() A2Z() Ll L2 Ma, TNe/% W,/% 1Ny %  T,/%
1 0.3 0.3 45 45 0.3D. 05D, 0.1 57.02 36.25 16.50 36. 98
2 0.3 0. 45 60 60 0.6D., 10D, 0.2 73.22  51.88  64.37 65.75
3 0.3 0.6 75 75 0.9D., 15D, 0.3 84.29 64.91 86.80 81.72
4 0. 45 0.3 45 60 0.6D., 15D, 0.3 67.79 47.36 26.42 47. 47
5 0. 45 0. 45 60 75 0.9D. 05D, 0.1 89.98 87.43 81.29 86. 03
6 0. 45 0.6 75 45 0.3D., 10D, 0.2 84.65 66.38 72.37 76. 36
7 0.6 0.3 60 45 0.9D., 10D, 0.3 87.26 67.91 63.46 74.17
8 0.6 0. 45 75 60 0.3D., 15D, 0.1 89.99 88.71 83.50 87. 16
9 0.6 0.6 45 75 0.6D. 05D, 0.2 79.51 62.41 48.25 63. 85
10 0.3 0.3 75 75 0.6D., 10D, 0.1 80.19 59.89 57.52 67. 37
11 0.3 0. 45 45 45 0.9D., 15D, 0.2 65.32 42.00 35.15 48. 95
12 0.3 0.6 60 60 0.3D. 05D, 0.3 75.56 57.26 47.58 60. 99
13 0. 45 0.3 60 75 0.3D., 15D, 0.2 70.86 50.53  39.67 54. 63
14 0. 45 0. 45 75 45 0.6D. 05D, 0.3 78.89 59.13  65.49 69. 89
15 0. 45 0.6 45 60 0.9D., 10D, 0.1 89.80 81.53 77.01 83. 16
16 0.6 0.3 75 60 0.9D. 05D, 0.2 89.93 82.70 75.14 82. 68
17 0.6 0. 45 45 75 0.3D., 10D, 0.3 68.81 51.22 13.21 43.32
18 0.6 0.6 60 45 0.6D., 15D, 0.1 89.91 84.70 86.31 87.51
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