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System simulation and optimal design of hybrid
rocket motor with pump feed system
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Abstract: System simulation and optimal design of hybrid rocket motor with pump feed

system were proposed. The high concentration hydrogen peroxide was selected as the oxidi-

zer. Based on the fact that the high concentration hydrogen peroxide can be easily catalyzed,

a pump feed system was used and a system simulation procedure was programmed. The ge-
netic arithmetic was used in the hybrid rocket motor optimal design process. The optimal
design results show that hybrid motor with a pump feed system shows more engineering ap-

plication potential compared with hybrid motor with a gas pressure feed system, because its

performances are better.
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Fig. 1 Optimal design process
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Table 1 Design variables and their boundaries
4
R/m 0. 477 0.275 2 , M
e/m 0. 05 0.01 6 ’
r/m 10 4 P .
7 )
n 0.95 0.75
F./kN 70.0 10.0
4.1
P/ MPa 5.5 2.0 3
ai 8.0 1.5
€ 100. 0 20.0 .
p./MPa 7.0 0.5 , ,
2
Table 2 Optimal design results
R/m e/m r/m n F./kN  p,/MPa a e pJ/MPa M/kg I,/10"(Nes) L;/D;
0.453 0.073 0. 089 4 80 2.23 3.46 100 0.5 5738 1.5589 2.24
0.520 0.055 0.220 4 82 2.00 3.79 97 5937 1. 5589 1. 85
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Table 3 Mass parameters of optimal design results
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Table 4 Dimension parameters of gas pressure feed

system's optimal design results

/m /m /m’
4.716 1. 060 4,164
3.637 1. 060 3.211
0.831 1. 060 0.734

8.110

5
Table 5 Dimension parameters of pump feed system's

optimal design results

/m /m /m°

4.618 0.926 3.108
4.702 0.926 3.164
0.242 0.157 0. 005
0. 465 0.371 0. 050

6.327

4.3
6
b
’ b

6
Table 6 Other performance parameters of optimal

design results

/kg 607 858
/kg 124 64
/kg 5007 5014
/kg 5738 5937
0.873 0. 844

/kN 81.1 84.3

/s 192 185
/(N « s/kg) 3114 3109
4,00 4.22

/MPa 2.15 1.94

100 97
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