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Analysis of Dynamic Characteristics and Performance of
Solenoid Valve for Pressurization Propellant Tank

Jesun ]ang*Jr - Byunghun Kim* - Sangyeop Han*

ABSTRACT

A 2-way solenoid valve regulates to maintain the pressure of ullage volume of propellant tanks
when the command is given by control system for the liquid-propellant feeding system of space
launch vehicle. The simulation model of solenoid valve for pressurization is designed with
AMESim to verify the designs and evaluate the dynamic characteristics and pneumatic behaviors
of valve. To validate a valve simulation model, the simulation results of their operating durations
of valve by AMESim analysis are compared with the results of experiments. Using the model, we
analyze performance of valve; opening/closing pressure, operating time on various design factors;
shape of control valve seat, basic valve seat, rate of sealing diameter. This study will serve as
one of reference guides to enhance the developmental efficiency of ventilation-relief valves with
the various operating conditions, which shall be used in Korea Space Launch Vehicle-1II.
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Table 1. AH 74
Type Solenoid,
Helium,
Working medium ] .
nitrogen, air
Working temperature 70 ~300 K
Working pressure 2 ~ 23 MPa
Flowrate Cv 19~21
Conditional diameter of
. 0.012
through passage section
Response time < 025s
Weight of the valve < 22 kg
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