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Design and Test of New High-Pressure Isolation Valve

WANG Jianwei', L1 Lin°, WANG Pingyang', ZHOU Changbin', HANG Guanrong”
(1.School of Mechanical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China; 2.Shanghai Institute
of Space Propulsion, Shanghai Engineering Research Center of Space Engine, Shanghai 201112, China)

Abstract: Gaseous propellant is sometimes required to be stored in the high-pressure tank for several years. As the
isolation valve is used to isolate high-pressure gas propellant in the tank, it is required to be activated normally after
several years, and the leakage in the high-pressure condition must be strictly controlled. Therefore, a new type of high-
pressure isolation valve is proposed. The mode of a hollow-designed starting needle piercing through the isolation
device is adopted to reduce the effect of the metal debris on the gas channel through the radial micropore. It is verified
whether the isolation valve can be properly opened. The ratio of the volume flow before activation to that after
activation is an important parameter to analyze the effect of metal debris on the gas passage. The results show that the
power consumption of opening the valve is 5.6 W, which meets the strict requirements for low power of micro
satellites. In addition, the ratio of the volume flow is 95% , which means the metal debris have less effect on the gas
passage.
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Fig.1 Three-dimensional exploded view of the isolation

valve
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Fig.2 Two-dimensional sectional view of the starting

needle
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Fig.3 Two-dimensional sectional view of the isolation

(a) JF/ERT

valve
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Fig.4 Main components of isolation valve
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Fig.5 Schematic diagram of the experimental setup
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Fig.6 Gas flow through the starting needle before and

after opening the isolation valve
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