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ABSTRACT

The pressure reducing valve for water is controlled by the load of the compression spring and the force of
the fluid acting on the diaphragm of the stem. Repeated upward and downward reciprocation of the
pressure-reducing valve stem damages the diaphragm, resulting in leakage. In this study, we designed a stem
without a diaphragm and adjusted the stiffness of the compressing spring. In order to select the spring stiffness,
springs offering a stiffness of -20%, -10%, 0%, and 10% with respect to the stiffness of the compression spring
attached to the existing pressure reducing valve stiffness. A prototype for the pressure reducing valve was
fabricated and the pressure change was evaluated for the target static pressure (6 bar) by testing the pressure
characteristics after mounting the modified stem and each compression spring. Evaluation of the pressure
characteristics was carried out using ASSE 1003 and KS B 6153. In addition, the flow rates were compared by
internal flow analysis of the conventional pressure reducing valve and the pressure reducing valve using the
modified stems, and the flow analysis was performed using Solidworks flow simulation 2018. The spring
stiffness was constantly discharged at the target static pressure of 3.793 kgf/mm, and the flow rate was increased
by about 15% compared with the conventional pressure reducing valve.
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Table 1 Detailed dimension values of 4 type springs

Separation Type 1|Type 2|Type 3|Type 4

(Spring stiffness %) | (-20) | (-10) | (0) | (+10)

Spring stiffness
(kgi/mm)

3.793 | 4.280 | 4.760 | 5.236

Spring load
(kg
Number of
active coils

48.34436.380 | 49.390 | 43.721

4.850 | 6.000 | 5.250 | 5.750

Solid height(mm) | 15.760|20.000 | 18.130|20.150

Wire diameter(mm) | 2.300 | 2.500 | 2.500 | 2.600

Length(mm) 28.500
Center
diameter(mm) 11.000
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Fig. 4 Computational fluid dynamics results of
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Table 2 Result of pressure characteristic test
according to each spring stiffness

Table 3 Flow analysis result of existing pressure
reducing valve(PRV) and design modified

Separation Type 1|Type 2|Type 3|Type 4 pressure reducing valve
(Spring stiffness %)| (-20) | (-10) 0) | (+10)
Spring stiffness Conventional Design
(ke/mm) 3.793 | 4280 | 4.760 | 5.236 PRV modified PRV
Mass flow rate
AP 0 0.5 1 13 (ke/h) 2005.15 2302.18
Max velocity
23.32 18.2
(ms) 3.3 8.26
7.00
v Measurement result of
é 6.75 A PRYV outlet pressure range
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