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Analysis for performance parameter sensitivity of

hydrogen/oxygen rocket engine
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Abstract: Aiming at the performance parameter sensitivity of the hydrogen/oxygen rocket engine,
the sensitivity analysis method was adopted to assess and analyze the influence of internal and exter-
nal factors on the main characteristics of the rocket engine by means of sensitivity theory and the nu-
merical models. The parameter sensitivity corresponding to different influencing factors was obtained.
The analysis result indicates that efficiency of TPA and the characteristic of regulator are the most im-
portant influencing factors to the main performance parameters comparing with other factors. The
conclusions herewith can be used as a reference of the design and testing analysis.
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Fig. 1 Gas generator power cycle engine
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Tab. 1 Mixture ratio sensitivity of engine

RFEFEWAE T IR A LEURE S T4y SRR
-10% ~5% 5% 10% U 135

HEAOEN ps 0.010 0.010 0.010 0.010 0.010 11
HEAOES p 0.018 0.018 0.018 0.018 0.018 8
AFERRERE £ 0.018 0.017 0.015 0.014 0.016 9
AEEHRRHRKE,, 0.092 0.086 0.075 0.070 0.081 6
ARRIMERZ o, 0.003 0.003 0.003 0.003 0.003 12
SRR ¢, 0.016 0.023 0.009 0.009 0.014 10

SRR R &4 0.086 0.086
SRSEETIBLRL &, 0.027 0.027
[RRBERERE A, 0677 0.645
SRREERERE A, 0127 0.125
SIRTEE 0 0914 0.860
ARBFERE . 0.873 0.866

0.086 0.086 0.086 5
0.027 0.027 0.027 7
0.591 0.567 0.620 3
0.122 0.120 0.123 4
0.758 0.727 0.815 2
0.865 0.850 0.864 1
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Tab. 2 Thrust sensitivity of engine
AWK T R G LUK S Ty BURE
-10% -5% 5% 10% U Hor
SEADESN p 0.003 0.003 0.003 0.003 0.003 12
AEANES pi, 0.016 0.016 0.016 0.016 0.016 9
AEEMWEER La 0.005 0.005 0.004 0.004 0.004 11
HEGHRMELER £, 0.085 0.079 0.069 0.065 0.075 7
RN ERRR o 0.116 0.113 0.107 0.104 0.110 6
HBEMEBRE o, 0.414 0.400 0.374 0.363 0.388 3
SRS RS &, 0.048 0.048 0.047 0.047 0.047 8
RSB R S £, 0.015 0.015 0.015 0.015 0.015 10
KRR RBERI A, 0457 0.450 0.436 0.428 0.443 2
EREMERERK A, 0117 0.115 0.112 0.111 0.114 5
SIRFTRBCE 0.253 0.242 0.218 0.209 0.231 4
EIRBFEHE 1, 0.820 0.806 0.777 0.761 0.791 1
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Fig. 2 Performance parameter sensitivity of engine
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Tab. 3 Orthogonal table of engine performance
éﬁé A‘f Am [ P Ny The §8f Fe re
1 ~5% -5% -5% ~5% -5% -5% -5% 0.999 1.033
2 -5% 0 0 0 0 0 0 1.023 1.032
3 -5% 5% 5% 5% 5% 5% 5% 1.043 1.028
4 0 ~5% 5% 0 0 5% 5% 1.053 1.054
5 0 0 0 5% 5% ~5% 5% 0.949 0.915
6 0 5% 5% ~5% -5% 0 0 0.997 1.037
7 5% 5% 0 ~5% 5% 0 5% 1.017 0.945
8 5% 0 5% 0 -5% 5% 5% 0.997 1.051
9 5% 5% 5% 5% 0 -5% 0 0.921 0.922
10 -5% -5% 5% 5% 0 0 -5% 1.002 1.034
11 -5% 0 ~5% -5% 5% 5% 0 1.101 1.034
12 -5% 5% 0 0 -5% -5% 5% 0.967 1.028
13 0 -5% 0 5% -5% 5% 0 1.013 1.095
14 0 0 5% -5% 0 -5% 5% 0.976 0.961
15 0 5% -5% 0 5% 0 -5% 1.008 0.952
16 5% -5% 5% 0 5% -5% 0 0.948 0.898
17 5% 0 -5% 5% -5% 0 5% 0.956 1.016
18 5% 5% 0 -5% 0 5% -5% 1.029 1.003
x4 RIWURE LERRREMMT
Tab. 4 Range analysis for every factor of engine mixture ratio
Ag A, Py Do N Tho &y
ky 6.1901 6.0588 6.0125 6.0129 5.9294 5.7582 5.9880
ky 6.0147 6.0104 6.0176 6.0162 6.0065 6.0168 6.0186
ky 5.8346 5.97G3 6.0093 6.0103 5.7732 6.2645 6.0329
R; 0.0592 0.0147 0.0014 0.0010 0.0811 0.0844 0.0075
W DONEASASE SO Do
x5 RIWIENKEERREIT
Tab. 5 Range analysis for every factor of engine thrust
Ay Ao P P N Mo §q
ky; 6.1338 6.0319 6.0379 6.1185 5.9294 5.7600 5.9837
ky 5.9969 6.0018 5.9978 5.9955 6.0024 6.0028 6.0027
ky 5.8677 5.9647 5.9627 5.8844 6.0666 6.2356 6.0120
R, 0.0444 0.0112 0.0125 0.0390 0.0229 0.0793 0.0047
W HEF Ne>re >PONSC>A>Ey
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Fig. 3 Range analysis of engine thrust and mixture raito
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