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Ignition condition of grain under subatmospheric pressure using CH4/O» igniter
for hybrid rocket engines

Yukitoshi TUBURA", Takashi SAKURAT™

ABSTRACT

We developed an igniter using methane and oxygen for applying to the A-SOFT hybrid rocket which has ability to re-ignite the
rocket at the high altitude of more than 100 km. The objective of this study is to acquire the fundamental data of the igniter for igniting
a polypropylene fuel grain, and the experiment was carried out under subatmospheric condition. As the environmental pressure
decreased, the fuel grain could be ignited by smaller amount of methane and oxygen flow rate of igniter than those at atmospheric
pressure. The ignition condition was evaluated fiom the viewpoint of heat balance between the heat input of the igniter and necessary
heats of melting and evaporating of fuel grain. It was clarified that the heat fhux given to the fuel grain by the igniter was dominant
for ignition comparing with the quantity of heat and the heat input rate.
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P[kpa] - Q[]] Aheat [mmZ] mcr [g/(mz : S)] Q,U]
10 K 206.2 1792 1.53 10.4
30 &K 142.1 1437 1.63 8.9
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[kPal - [kw/m?] [kw/m?] [kw/m?] [kw/m?] [kw/m?2]
10 K 46.0 13.1 2.9 0.62 9.6
30 PP 41.3 19.8 3.1 0.63 16.1
40 Rk 14.4 22.2 3.2 0.18 18.9
80 RHE K 29.4 32.5 3.6 1.28 27.7
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