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Abstract : This study develops a simulation model of a dome-loaded gas pressure regulator that captures
nonlinear heat-transfer effects. The model is implemented in AMEsim, and the regulator’s dynamic response
is examined via simulations that regulate the supply pressure delivered to a gas system. Using the developed
model, we further derive a predictor for the regulator’s static output characteristics and evaluate its validity
by comparison with nonlinear AMEsim simulation results. The proposed model provides a practical tool for
selecting design parameters and forecasting performance of dome-loaded gas pressure regulators.

Key Words : Dome Loaded Gas Pressure Regulator, Nonlinear Heat Transfer, Static Characteristics of The
Regulator Output Pressure
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Fig. 2 Simulation model implemented with AMEsim

Table 1 Regulator Parameters

Parameter Value Unit

Mass of_ the main-valve 0.07 kg
moving element

Pilot-chamber 4076103 m?

pressurized area
Main-valve poppet
pressurized area

Main-valve inlet pressurized
area

1.0x1074 m

1.0x10"* m

Main-valve lower-chamber

—4
pressurized area 1510 m

Main-valve spring-chamber

4 2
pressurized area . m
Sensing-chamber pressurized 4040%10-% | m?
area
Spring stiffness 22000 N/m

3.70x107* | m’
2.60x10" 6 m
1.13x10°% | m’
470x10°° | m

Pilot-chamber volume

Lower-chamber volume

Spring-chamber volume

Sensing-chamber volume

Diaphragm diameter 70x10°° m
Poppet diameter 151073 m
Poppet rod diameter 6.4<1073 m
Poppet half angle 30 °
Damping orifice diameter 5x10 3 m

2

heat transfer coefficient 3000 W/I({Ill)
heat exchange area 0.1 m’
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Table 2 Prediction of regulator steady state control

pressure according to pilot pressure change

Steady state control| Steady state
Pilot pressure | pressure using |control pressure
[MPa abs] | simulation model | using Eq. (8)
[MPa abs] [MPa abs]
8.73 8.48 8.64
7.95 7.71 7.86
6.79 6.56 6.72
5.86 5.65 5.80
476 4.56 471
3.81 3.62 3.77
2.82 2.64 2.79
1.90 1.72 1.88
0.87 0.72 0.86
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