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Study on breakup process of impinging between liquid jet and

gas sheet in gas-liquid pintle injector
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Abstract ; In order to fully understand the breakup process of gas-liquid pintle injector,the breakup
process of impinging liquid jet and gas sheet was simulated in gas-liquid pintle injector, based on the
mesh adaptive refinement technology, CLSVOF ( coupled level-set and volume-of-fluid method) method
and SBES ( stress-blended eddy simulation) turbulence method. The detailed structural characteristics of
liquid jet breakup process were obtained. The accuracy of the numerical method was verified by the ex-
perimental results of high-speed photography. Based on the above,the spray pattern, deformation process,
flow characteristic and spray angle were analyzed. The results show that the spray pattern can be divided
into oscillation breaking, shearing breaking and wave breaking dominated by liquid jet according to the lo-
cal momentum ratio. The cross section of the liquid jet develops into a " T" shape,which is then stretched

laterally into a film shape. The deformation of the leading edge of the liquid jet causes the air flow to form
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a series of vortex structures on both sides,which enhances the interaction between the liquid jet and the

gas sheet. The spray angle is mainly affected by the local momentum ratio, and operation parameters in-

fluence the spray angle through the momentum ratio. It is believed that the spray pattern when the middle

local momentum ratio is selected can obtain a larger spray angle and has the characteristics of uniform

droplets size and uniform spatial distribution of droplets.

Keywords ; gas-liquid pintle injector ;imping between liquid jet and gas sheet; breakup process ; spray

angle ; spray pattern
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Fig. 1 Schematic diagram of the injector
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Tab.1 Structural parameters of the pintle injector
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Tab.2 Operating conditions
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Fig. 12 Volume fraction diagram and velocity vector diagram
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Fig. 13 Volume fraction and velocity contour of liquid

jet surface and velocity vector diagram
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Fig. 14 Spray angle with various momentum ratios
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