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A Study on the Response Characteristics
according to the Fluid Path Size of the
Load Pressure Feedback Chamber
of a Control Valve for

CO, Refrigerant

Tae Seon Park

Department of Mechanical System Engineering and
Naval Architecture Marine System Engineering,

The Graduate School of Industry,

Pukyong National University

Abstract

Pilot operated control valves for CO, refrigerant are valves that can perform
various functions according to the user's intention by replacing pilot units, which
can be widely used for flow rate, pressure and temperature control of the

refrigeration and air conditioning system. In addition, Pilot operated control valves
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for CO, refrigerant which requires high pressure and low critical temperature can
be installed and used in all positions of the refrigeration system regardless of the
high pressure or low pressure. In this paper, the response characteristics are
modeled and analyzed on the behavior of the main piston of the pilot operated
control valve, Although various factors influence the operation of the main piston,
this paper analyzes the effect of the equilibrium pressure depending on the valve
installation position and application, and inlet and outlet orifice size of the load
pressure feedback chamber to determine feedback characteristics of the main

piston.
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Table 1.
AIR RECEIVER TANK
design pressure 0.97 Mpa
design temperature 7T
size & thickness ID185x621.4TL, 25 t
hydro test pressure 1.26 Mpa
net weight 47 kg
capacity 0.018 m?
MFR Eet=ofoj B go] 2

Table 2.

Precision regulator

MAX.SUP.PRESS. 1.0 Mpa
OUT PUT PRESS. 0.005 ~ 0.8 Mpa
MFG SMC
MODEL IR2020-02BG
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Table 3.

Pilot Controlled Servo Vlaves

maximum working )

52 bar g/7%4 psi g.

pressure
Industrial control

ICV type
servo valve
all common
refrigerants refrigerants including
R744 and R717
temperature range -60/+120 C
opening differential Min 0.2 bar
pressure Max 40 bar

Table 4.

Flow sensor

SFAM-62-3000L-TG1
Model
2
flow measuring range max. 3000 {/min
working pressure 0 7~ 16 bar
Measuring principle Thermal !
+ 3% o0.m.v.
Accuracy of flow rate ¥ 0.3% FS
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