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Abstract

In this study, a facility was constructed to supply liquid nitrogen to simulate combustion instability in a
liquid rocket combustor. The pressurization and supply performances were predicted and verified through
different experiments. The liquid nitrogen supply system was composed of a pressurized supply system, and a
dome regulator was used to adjust the pressure of the pressurant. A cavitation venturi was used to control
the mass flow rate of liquid nitrogen. The condition of liquid nitrogen supply was a mass flow rate of 2.55
kg/s and the venturi inlet pressure was above 100 bar. Based on the initial experiment, it was observed that
the predicted amount of the pressurant was not sufficiently supplied and the target pressure was not supplied
due to a drop in tank pressure. Through the modification of the established facilities, the target mass flow
rate was successfully supplied and the cryogenic liquid nitrogen supply facility was verified.
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Table 3 Pressure Loss Calculation of LN, Pipe
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Table 4 Design and Experimental Results

Pipe Area of Pressure
LN, Flow | LN, Tank Pressure ) Total C, of
CASE Pressurant Drop in LN,
Rate [kg/s] (Steady) [bar] i Regulator
[mm?] Tank
Initial Design 2.55 131 -
Initial Exp. 2.39 110 1728 ) 6
Modified Design 2.55 124 3 times the - q
Modified Exp. 2.595 128.5 initial value X
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