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Research on detonation wave formation

of methane/oxygen detonation wave igniter
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Abstract;In order to understand the working characteristics of detonation wave igniter for LOX/CH,
rocket engine,the detonation wave formation of methane/oxygen under low supply pressure was investiga-
ted by experiment. The effects of ignition sequence , mixing ratio and other parameters on detonation wave
parameters , the effect of enhancement measures of deflagration to detonation transition on detonation wave
formation , and the effect of structure size on detonation wave parameters in bent pipe were analyzed. The
results show that: 1) Under different equivalent ratios,the working status of the detonation wave igniter
can be divided into detonation, fast flame, slow flame, global quenching and unignited states. When the
blockage ratio is in the range of 0. 12 ~0. 42, the range of equivalent ratio that can produce detonation in-
creases with the increased blockage ratio. When the equivalent ratio is about 1.5, the blockage ratio has
little effect on the formation of detonation wave. 2) U shape tubes and the spring in it have suppression

effect on the flame for the detonation wave with high pressure and fast speed. In addition, for the flame
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with low pressure and slow propagation speed,it can play an enhanced role.

Keywords: detonation wave ;flame acceleration ;methane ;liquid rocket engine
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Fig.1 Schematic of detonation tube
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Fig. 4 Three types of pressure wave form
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