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Flow Characteristics of Check Valves and Optimal Design of Valve Cores

SUN Xiao, XIE Zhihang
( College of Mechanical Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: An optimum design of check valve cores helps to improve the life and service effect of the valve
body. It is found that modifying valve clacks and cores to change the flow surface structure can effectively improve
the overall flow characteristics of the water body at the valves by simulating the working process of check valves with
different flow surface structure. Based on the technological requirements of valve body processing and the constraints
of simulation boundary conditions, an optimal design can be established of the valve core length and valve clacks, thus
obtaining a new structure that helps to reduce the swirling and jetting phenomena as well as the effect of water flow
stratification. Subsequent experiments verify that the optimized structure is characterized with a better performance.
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Fig.1 Check valve structure chart
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Fig. 2 Pressure cloud chart of normal check valves
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Fig. 3 Velocity cloud chart of normal check valves
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Fig. 4 Schematic diagram of the line source method
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Fig. 5 Pressure cloud chart of axial flow check valves
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Fig. 6 Velocity cloud chart of axial flow check valves
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Table I Main optimization point data
1 18.15 0 12 55.07 132.31
2 24.23 10.32 13 51.01 135.32
3 29.41 20.21 14 48.41 138.91
4 31.79 33.32 15 45.79 140.32
5 33.35 46.72 16 41.35 143.72
6 36.90 59.05 17 36.91 146.05
7 39.59 74.50 18 30.59 149.50
8 47.41 89.65 19 23.41 151.65
9 53.32 101.31 20 13.32 153.31
10 54.47 119.71 21 2.37 154.71
11 55.79 131.21 22 0 155.98
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Fig. 7 Optimized pressure cloud chart of check valves
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Fig. 8 Optimized velocity chart of check valves
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Fig. 9 Schematic diagram of valve testing devices
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