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Abstract ; For the purpose of optimizing the valve structure to enhance the safety performance of pressure reducing valve

in bypass system under high parameters conditions, the finite element analysis method was applied to conduct numerical

simulation analysis to pressurized thermal shock strength of one pressure reducing valve in high pressure bypass system.

The distribution and variation of temperature and pressure under steady and transient condition was obtained. The

simulations illustrate that when the valve is open, the stress increases firstly and then gradually reduces until the stress of

value remain unchanged, and the combined stress reaches the maximum of 131. 3 MPa at 395 s. Under steady

condition, the maximum combined stress of 96. 597 MPa appears before the first orifice. The available conclusion shows

that transient condition is the dangerous working condition of pressure reducing valve, and the differential temperature-

stress dominates. The abrupt structure change of the valve wall should be avoided in the valve design.
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Figure 1 Structure diagram of high

parameters pressure reducing valve
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Figure 2 Mesh of valve
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Figure 3 Valve temperature distribution at 6 s
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Figure 4 Temperature change curve with time

at entrance of inner surface
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Figure 6 Stress change curve over time
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Figure 8 Valve stress distribution diagram at 395 s
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Figure 9 Temperature distribution
under steady condition
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diagram under steady condition
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Figure 11  Mechanical stress distribution

diagram under steady condition
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Figure 12 Temperature stress distribution

diagram under steady condition
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