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Abstract  Gas-liquid pintle injector has important application in variable thrust liquid rocket. In order to
study the influence of ambient pressure on the atomization characteristics of gas-liquid pintle injector, the
atomization characteristics of the injector under different ambient pressures, such as the liquid film break-
ing process, spray cone angle, reflux zone distribution, pressure distribution and droplet size, were sys-
tematically studied by experiments and numerical computation. Three factors affecting liquid film break-
age were revealed ;airflow impact, ambient gas density and the effect of ambient pressure on liquid film
extrusion. The results show that the spray cone angle increases with the increase of ambient pressure, but
the increasing trend of spray cone angle decreases gradually. The overall shape of the spray is conical,
and there is a low-pressure reflux area in the center of the spray. The number of droplets in the reflux ar-

ea is small, but the particle size of droplets is relatively uniform. The droplets are mainly distributed on
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the gas-liquid interaction surface, and the particle size of the droplets downstream is larger, while the

particle size of the droplets outside is larger than that of the droplets inside. At the moment when liquid

rocket starts, the combustor pressure changes dramatically, which may lead to a large change in spray

cone angle, resulting in uneven spatial distribution of propellant and affecting combustion performance.

Therefore, it is necessary to avoid or reduce the design pressure interval of combustor with poor atomiza-

tion.
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Fig.1 Schematic of a gas-liquid pintle injector
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Tab.1 Dimensions of a gas-liquid pintle injector
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Fig.2 Measurement system of the gas-liquid pintle

injector under ambient pressure
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flow field mesh model
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