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A Study on Modeling and Dynamic Characteristics of
Diaphragm Type Gas Pressure Regulating Valve for LNG Ships
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Abstract : Recently, the increase in the cargo volume of worldwide has led to the increase in nitrogen
oxides, carbon monoxide, and carbon dioxide by existing fossil fuel propulsion vessels. The warming is
proceeding rapidly due to these exhaust gases, the International Maritime Organization is applying emission
gas regulations to reduce international shipping exhaust gas. In order to satisfy the increasingly stringent
regulations, the limit has been reached in reducing exhaust gas by installing an exhaust gas reduction
device. Therefore, it is best to reduce emissions by using LNG, which is a low-carbon fuel with the
lowest emission among fossil fuels. In this study, the purpose of this study is to develop a gas pressure
regulator valve that can be used for low-carbon fuel, and furthermore, the purpose of this study is to
develop gas alves such as ammonia and hydrogen, which are decarbonized fuels. As a research method,
using the AMesim program, the operating principle of the gas pressure regulator valve and the valve's
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three variables, spring stiffness, opening area, and loading pressure, are derived through modelling and
simulation through modelling and simulation through the program. According to the experimental results,
in this study, it was confirmed that the diaphragm-type gas pressure regulator satisfies the target pressure
and the flow rate characteristic, which is the boundary condition, through three variables.

Key Words : Low-carbon Fuel, LNG, Gas Regulating Valve, Spring Stiffness, Opening Area, Loading
Pressure
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Fig. 1 Schematic diagram of a gas pressure regulator

valve
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Table 1 Parameter of Gas regulating valve
Parameter value Unit
Pipe diameter 49.75 mm
Diaphragm mass 0.05 kg
Diaphragm diameter 164 mm
Pressure (Pin) 9.01325 bar
Pressure (Pout) 5 bar
Area (A) 5.152x10° mm’
Temperature(T) 293.15 K
Spring stiffness (k) 0.479 kgf/mm
Sprin
I()iispglzu“i:)lr;:n:1 t(l?f)rO 1197 kef
Density(p) 0.648 kg/M?
Gas constant(R) 0.5183 kl/kg - K
Enthalpy(h) 419.75 kl/kg
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Fig. 2 Schematic diagram of Gas pressure regulator

valve
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