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Abstract ; In recent years, the propellant combination of liquid oxygen/liquid methane (LOy/LCH,)
has become one of the important development directions of space chemical propulsion in the future due to
its high specific impulse and excellent comprehensive performance. As a crucial technology of LOy/LCH,
attitude control engine, the ignition technology has an important influence on the starting reliability, re-
sponse characteristics and impulse consistency of the engine. American and European countries have fo-
cused on the system integration and component technologies for the past few years,in which the United
States has successfully conducted the system-level free flight test of LOy/LCH, propulsion sys-
tem. Technical demonstration of cryogenic propulsion system has been carried out in China,and research

and development of main engine, attitude control engine and key components such as igniter, cryogenic
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tank and cryogenic valve have been conducted. In this paper,the ignition technology of 1.Oy/CH, attitude

control engine was analyzed , screened and tested ,and the feasibility of electric spark ignition and laser in-

duced plasma ignition was verified. The experimental results show that both schemes can achieve reliable

and repeatable ignition in a wide range of inlet conditions from gaseous phase to liquid phase , which prove

that both ignition methods are feasible for LOy/CH, engine. The boundary characteristics of spark energy,

boundary characteristics of mixing ratio,response characteristics and impulse characteristics of reliable ig-

nition are obtained ,which provide a basis for the subsequent design of LOy/CH, rocket engine.

Keywords : liquid oxygen and liquid methane ;electric ignition ;laser ignition ; attitude control engine
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Tab.1 Data of LOy/LCH, electric igniting tests
fIA BREA AIRA JREL A Al Ak Bkl
HEH b R D:}EE{/K i i /(ges™h)  IRAL  BOBEAHR Sk
/MPa /MPa /K - /(g+s")
0.933 0.871 116 139 Y AH 22.83 7.15 3.19 5.67 Y
0.922 0. 863 116 139 Y AH 22.13 6.91 3.2 5.69 Y
0.901 1.133 117 140 AR 20. 74 11. 69 1.77 3.15 Y
0. 898 1.172 117 153 WA — — — — Y
0.811 0. 898 154 177 S 11.51 3.54 3.54 5.77 Y
0. 839 0.910 158 182 =M 12. 06 3.59 3.59 5.96 Y
0.795 0. 803 123 164 M 11.18 3.05 3.66 6.50 Y
0.618 0. 529 101 133 T AH 16. 10 6.35 2.53 4.50 Y
0.611 0.515 101 136 T AH 15. 46 5.91 2.62 4.65 Y
0. 65 0. 535 124 153 M 8. 88 2.56 3.46 6.39 Y
R2 BE/BPREBANAR RS
Tab.2 Data of LO,/LCH laser igniting tests
A BREA AIRIA KRELA Al Atk BB
(WY WYy R R D?ETE/K diss Wi /(ges™)  RAH  BORAR  SX
/MPa /MPa /K -~ /(g+s™")

1 1.426 1. 266 165 179 M 12.32 3.76 3.27 5.83
1.414 1.273 165 179 S| 12.21 3.78 3.23 5.74 Y
1.452 1.288 168 181 S 12.55 3.84 3.27 5.81 Y
0. 904 0.938 108 143 AR 20. 94 8.92 2.35 4.18 Y
0. 883 0.932 111 146 AR 19. 47 8.77 2.22 3.94 Y
0.85 0. 936 115 148 A 16. 88 8.87 1.9 3.38 Y
0. 857 0.959 119 163 <M 11.16 3.44 3.24 5.77 Y
0. 856 0.972 123 168 vl 11.15 3.49 3.19 5.67 Y
0. 862 1. 020 128 171 S 11.25 3.67 3.06 5.44 Y
0. 863 1.023 133 173 KM 11.27 3.68 3.06 5.44 Y
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