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Study on pressurization of new generation launch vehicle

FAN Rui-xiang, TIAN Yu-rong, HUANG Bing
(China Academy of Launch Vehicle Technology, Beijing 100076, China)

Abstract; With the development of new generation launch vehicles, a high pressure staged-com-
bustion liquid oxygen/kerosene propellant rocket engine with thrust level of 120 t will be used exten-
sively. The design of the pressurization system is one of the key technologies of new generation
launch vehicles. Based on the review of pressurization system used on the domestic and foreign
launch vehicles, a new tank pressurization system of launch vehicle used on the liquid oxy-
gen/kerosene engine was studied, which used helium gas (heated helium gas in liquid oxygen tank and
room temperature helium gas in kerosene tank) as the pressurization gas, and tank pressure and heli-
um flow were controlled by tank pressure sensors and electromagnetic valves. Also a full size experi-
mental research and theoretical analysis of heated helium pressurization system for liquid oxygen tank
was conducted. The experiment and analysis results indicate that the pressurization system is feasi-
ble.
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Fig. 1 Scheme of hot gas pressurization system
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Fig. 2 Scheme of spontaneous pressurization system
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Fig. 3 Scheme of gas bottle pressurization system
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Tab. 1 Comparison of three typical pressurization schemes
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Tab. 2 Pressurization systems of main cryogenic launch vehicles at home and abroad
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Tab. 3 Comparison of control schemes using pressure sensor and pressure annunciator
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Tab. 4 Helium consumption for the first stage pressurization of Zenit launch vehicle
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Fig. 4 Scheme of kerosene tank pressurization system
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Fig. 5 Scheme of LOX tank pressurization system
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Fig. 6 Scheme of LOX tank pressurization
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