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Experimental investigation for coaxial hydrogen/ oxygen resonance ignitor
YU Narrjia, ZHANG Guo-zhou, SONG Yana, MA Bin, TONG Xiao-yan

( School of Astronautics, Beijing Univ. of Aeronautics and Astronautics, Beijing 100083, China)

Abstract:

Gas dynamic resonance heating tests for coaxial ring injector are performed for investigating coaxial hydrogen/oxygen

resonance ignitor to validate the performance of resonance ignitor. It can be concluded from experiments that resonance ignitor can sup-

ply steady strong torch for liquid rocket engine ignition, multr ignition, and with long life-span. The ignitor can work reliably when inlet

pressure of hydrogen and oxygen changed and even when back pressure rise up quickly. Coaxial hydrogen/oxygen resonance ignitor is

notr electric and bluntly sensible, which is good ignition scheme for the developing reusable liquid rocket engine.
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Fig. 1 Scheme of coaxial hydrogen/ oxygen

resonance ignitor
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Fig.2 Comparison of resonance heating performance

between coaxial ring injector and circular injector
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Fig.3 Dimension of two type coaxial ring

injectors and their resonance heating curves
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Fig. 4 Resonance heating experiments with
the change of inlet pressure and distance

between injector and resonance tube
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Table 1 Some experimental results of coaxial
hydrogen/ oxygen resonance ignitor

Po/MPa | 2,00 1.99 2.02 2.56 3.00 3.66

pa/MPa | 1. 55 1.82 1.93 1.97 2.31 2.98

Qul(gfs) 26.3 28.3 29.6 4.1 40. 5 49.6

¥ 0.72 0. 89 0.93 0.76 0.75 0. 81

T/K 853 953 1007 887 861 912
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Table 2 Some life- span experimental results of coaxial
hydrogen/ oxygen resonance ignitor

No. I 2 3 4 5 6
tfs 6.1 4.0 2.3 1.8 1.6 0.8
T/K 939 853 921 940 1007 882

Status of ignitor| Good Good Good Good Good | Good
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Fig.5 Scheme of back pressure experimental system
1) Sonic injector of hydrogen  2) Gas dynamic resonance ignitor
4) Torch throttle

3) Back pressure adjuster

5) Electromagnetism valve  6) Sonic injector of oxygen
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Table 3 Back pressure experiment results
No. 1 2 3 4
P mus/ MPa 2.20 3.37 3.70 4.29
pin/MPa 7.12 7.12 7.15 7.64
p1o/MPa 6.95 6.95 6. 94 7.50
pa/MPa 1.92 1.94 1.95 2.08
pao/MPa 1.95 1.93 1.95 2.12
p /MPa 2.70 3.69 4.00 4.47
p’ 20/MPa 2.72 3.77 4.08 4.48
Y 0.67 0. 66 0. 65 0.71
Qul(gs) 28.78 28. 83 29.05 31.22
Q' wl(g5) 28.73 28. 54 28. 32 30. 51

17 18 19 20

Fig. 6 Pressure curve of back pressure experiment
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