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Experimental researches on ignition characteristic of

air/kerosene/water gas generator

ZHANG Xingiao,Ll Qinglian ,Kang Zhongtao
(Science and Technology on Scramjet Laboratory, National University of Defense Technology, Changsha 410073, China)

Abstract: The gas generator is the key equipment of scramjet ground test system. A kind of air/kerosene/water gas generator was designed in

order to improve the system security and economy. A series of ignition performances experiments were conducted in the fuel-rich condition with the

gas generator. The experimental results indicate that: the lower limit of excess oxidizer coefficient for reliable ignition was 0. 51 with the gas

generator. The injection of water, which lowered the flame propagation speed and reduced the chemical reaction rate, would make it difficult to

ignite and stabilize the flame. The ignition reliability could be improved by increasing excess oxidizer coefficient. Simultaneously, the injection of

water would easily cause combustion instability. Low frequency combustion instability can be damped by increasing excess oxidizer coefficient.
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Fig. 1 Air/kerosene/water gas generator testing system
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Fig.2  Structure of air/kerosene/water gas generator
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Fig.3 Schematic diagram of injector and injector element
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Tab. 1 The effects of excess oxidizer coefficient on

ignition performance
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Fig.4 The chamber pressure curve and frequency

spectrogram of combustion stage when o =0.299
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Fig.6 The effects of water on ignition performance
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Fig.7 The effects of water on ignition performance

in the condition of a=0.58
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Fig. 13 The curve of ignition characteristic
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