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Abstract: To improve the readiness level of gas blowing emulsification technology in variable
thrust adjustment for rocket launch, so that liquid fuel can maintain a high pressure drop level
when flowing through the injector at a low flow rate and achieve full atomization, single-phase
liquid and gas-liquid experiments are carried out in this paper for a certain type of head chamber
by experimental means, using water and nitrogen as working fluids. The effect of gas blowing e-
mulsification process on the pressure drop level is quantitatively analyzed. Based on Buckingham
theorem, a new dimensionless criterion number that can describe two-phase flow under high-
speed conditions such as mixed emulsification process is proposed. The results of the study show
that gas injection can significantly increase the pressure drop created by the fuel flow through the
head chamber. In single water flow, the highest pressure drop occurs at the valve core, and the
pressure drop is exponential with the increase of liquid flux. The maximum pressure drop of the

two-phase flow arises in the emulsification mixing section, and the pressure drop shows a linear
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law with the gas flow rate when the liquid flow rate is certain.. By defining the dimensionless pa-

rameter emulsification number E to characterize the momentum exchange intensity during the gas-

liquid two-phase impact of the gas blowing emulsification process, the average error between the

calculated pressure drop model and the experimental data is 4. 38% , which can predict the two-

phase pressure drop characteristics of the gas blowing emulsification process more accurately.

Keywords: gas generator; gas blowing emulsification technology; liquid-gas two-phase flow;

pressure-drop model
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Fig. 1 Emulsification process schematic diagram
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Fig. 2 Schematic diagram of gas injection and emulsifi-

cation process experiment system
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Table 1 Experiment condition of gas injection and emulsifi-

cation process in gas generator
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gas generator
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Fig. 4 Pressure of two-phase water and nitrogen of gas injec-

tion and emulsification process in gas generator
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