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Analysis of performance sensttivity of hydrogen

peroxide/kerosene staged-combustion engine
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Abstract; Aiming at the performance sensitivity of hydrogen peroxide/kerosene staged-combus-
tion engine, the sensitivity analysis method was used to analyze and evaluate the influence of internal
and external factors on the engine performance. The performance sensitivity of engine thrust and mix-
ture ratio corresponding tb the influence factors was obtained. The results show that pre-burner ven-
turi flow area, turbine nozzle area, turbine efficiency and hydrogen peroxide pump efficiency have
great effect on engine thrust; kerosene venturi flow area, hydrogen peroxide main venturi flow area,
kerosene and hydroxide pump head have great effect on engine mixture ratio. In the actual engineering
project, more attention should be paid to the factors that greatly affect the engine performance.
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Tab. 1  Orthogonal test table of engine performance sensitivity
FHRHEE AR R 2%
K5 wh REW
CdA .y — CdA CdA,  CdA,m Hy n H, Do
1 -5 -5 -5 -5 -5 -5 -5 -5 0.941 1.103
2 -5 -5 -5 -5 0 0 0 0 0.993 1.012
3 -5 -5 -5 -5 1.043 1.010
4 -5 0 0 0 -5 -5 -5 0 0911 0.987
5 -5 0 0 0 0 0 0 0959  0.986
6 -5 0 0 0 5 5 -5 0940  0.983
7 -5 5 5 5 -5 -5 -5 5 0.883  0.964
8 5 5 5 5 0 0 0 -5 0866  0.960
9 -5 5 5 5 0 0911 0.961
10 0 -5 0 5 -5 0 5 -5 0.967 1.136
11 0 -5 0 5 0 -5 0 1.017 1.062
12 0 -5 0 5 -5 0 5 0.983 1.058
13 0 0 5 -5 -5 0 0 0.977 1.017
14 0 0 5 -5 0 -5 5 1.003 0950
15 0 0 5 -5 5 -5 0 -5 0906  0.945
16 0 5 . -5 0 -5 0 5 1.080  0.999
17 0 5 -5 0 0 -5 -5 1038 0932
18 0 5 -5 0 -5 0 1.002 0929
19 5 -5 5 0 -5 5 -5 1.022 1.098
20 5 -5 5 0 0 -5 0 0.989 1.091
21 5 -5 5 0 5 0 -5 5 1.029 1.020
22 5 0 -5 5 -5 0 0 1.137 1.072
23 5 0 -5 5 0 -5 5 1.099 1.066
24 5 0 -5 5 0 -5 -5 1.063  0.995
25 5 5 -5 -5 0 5 1.124  0.964
26 5 5 -5 0 -5 -5 1013 0.957
27 5 5 -5 0 -5 0 1.048  0.895
%2 KIMASEHEEREET
Tab.2 Range analysis of engine vacuum thrust
FHER  Cdd., CdA o CdA, CAA o Hy ) H, Mo
Xk k28158 29946 31321 30162 30142 29091 29777 29184
i’; k, 29913 29989 29874 29903 29924 29938 29972 29953
k. 31745 29881 28621 29750 29750 30786 3.0067  3.0679
®ER 03587 00109 02700 00412 00392 01695 00290 01495
el CdA 1p>CdA >1>1,>CdA s> H > H > CdA o
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Tab.3 Range analysis of engine vacuum mixture ratio

THHER  CdA., CdA o CdA, CdA o Hy 7 H, oo
K ke 29587 31672 30099 29212 30837 30034 29397  3.0065
E k, 30096 30006 30093 30085 30053 30074 30084  3.0090
8 ks 30531 28536 30022 30917 29324 30106 30733  3.0059
CBER 00944 03136 00077 01705 01514 00072 01337 0003 1
W= NP CdA >CdA >H SH>CAA i, >CdA S1M,,
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