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Design review of fuel vent-relief valve
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Abstract

A vent-relief valve performs as a safety-valve assembly for liquid propellant feeding
system of space launch vehicle, which relives pressurant propellant tanks during the
filling and the flight. At vent mode, valve is opened and closed by driving pneumatic
pressure, and at relief mode, valve is automatically operated to set relief pressure. In
this study, we have analyzed a basic layout of vent-relief valve which is designed
using foreign LVs(Saturn) to satisfy requirements of Korean Space Launch Vehicle. The
simulation model of vent-relief valve is designed by using the AMESim code to verify
design parameters and evaluate pneumatic behaviors of valve. In this study, we performed
dynamic characteristic simulations on design parameters. And we could predict
opening/closing time and pressures, operating performances on design parameters.
Using this results, we could suggest detail design and boundary conditions of design.
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Parameter Value
Initial position closed
Poppet
e e
Gas
Working medium(WM) nitrogen,
Helium
WM temperature, [K] 200~500
WM max inlet/outlet pressure at 08
proof test, [MPa] '
WM inlet pressure at opening in 04
the vent mode, [MPa]
WM inlet pressure at closing in 04
the vent mode, [MPa]
Closing pressure in the relief 04
mode, [MPa]
Pilot gas Helium
Pilot gas pressure, [MPa] 10~22
Inlet and  outlet  passage
diameter, [mm] 40
Flowrate (Cv) 33
Action time in the vent mode, [s] <2
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Mode | 338 & | AMESim | 333 | AMESIm
Relief | 5.013 5.015 5.583 5.795
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ks
1 0.099 0.109
2 0.17 0.084
4 0.25 0.072
8 0.30 0.069
12 0.31 0.068
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1 5.378 5.353
2 5.543 5.618
4 5.633 5.698
8 5.653 5.683
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3 8.849 5.678
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seat ring? time (sec) time (sec) seat ring<] pressure pressure
h°1€27HT — o holes] 74 (barA) (barA)
3 0.164 0.089 2 5478 5.383
4 0.303 0,072 3 5.563 5.593
(stroke : 8.38mm) 4 5.653 5.698
8 0.336 0,037 8 5.843 5.648
(stroke : 4.88mm)
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