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Numerical Simulation of Flow Characteristics and Forces on

Valve Disc for a Combined Inlet Valve

WANG Hongjuan, TU Shan, DU Yang. LU Jingni

(School of Energy and Power Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: The turbulence and vortex inside combined inlet valve flow passage may easily induce
pressure loss, and then lead to adverse effects on the efficiency of steam turbine units. To study
the above mentioned problems, a three-dimensional numerical model of an combined inlet valve is
constructed. The combined inlet valve system consists of two main steam valves, the largest
valve C on the right, the second size valve B on the left and the minimum valve A in the middle.
The variations of the flow characteristics inside the valves, the pressure loss of the valves and the
force distribution on the valve disc surfaces with the increase of valve A opening are investigated
when valve B and valve C are fully opened. It is found that fluid attaches to valve disc at the
windward side of annular channel, and there exists maelstrom at seat windward side when valve
A is slightly opened. The whole flow field tends to be steadier with the increase in opening of
valve A. Two jet flows appear at the windward side and leeward side, and the low-speed fluid in
the valve disc lumen area locates in or above the valve seat throat with small vortex inside the

valve disc lumen. With the increase in opening of valve A, pressure loss of valve A decreases
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gradually, pressure losses of valve B and valve C are nearly unchanged, and pressure losses of the

main steam valve E and F continue to increase. The longitudinal force imposed on disc of valve A

decreases with its opening when the opening is less than 80%, and it is opposite when the

opening is greater than 80%. The increase in opening of valve A has no effect on longitudinal

forces imposed on discs of valve B and valve C. The lateral force on disc of valve A increases with

the increase in opening of valve A, while the lateral forces on discs of valve B has no and valve C

continue to increase with the increase in opening of valve A.

Keywords: combined inlet valve; control valve; numerical simulation; flow characteristic;

force analysis
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