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1 3
Table 1 Calculation result of numerical simulation with Table 3 Experimental calculation result with different
different opening widths opening widths
/% /(m® « h™ 1) ¢ K, /% /(m?® « h™1) /kPa K.
10 30.24 71.14 30.36 10 38.2 103.08 37.62
20 35.28 51.58 35.52 20 42.5 103.27 41.82
30 41.76 36.67 42.22 30 46.1 103.08 45.41
40 50.40 26.98 51.39 40 51.3 102.97 50.55
50 62.28 15.89 64.23 50 59.3 103.09 58.40
60 76.32 10.28 79.79 60 68.7 99.48 68.88
70 86.40 7.74 91.90 70 79.2 98.17 79.93
80 92.52 6.63 99.25 80 89.0 102.61 87.86
90 96.84 5.98 104.70 90 94.1 97.97 95.07
100 101.16 5.40 110.18 100 102.8 104.23 100.69
2 4
Table 2 Calculation result of numerical simulation under Table 4 Experimental calculation result under different
different working conditions working conditions
/%
/% /kPa /(m?® « h™1) K, /kPa /(m® « h™1) K,
100 125.87 113.40 110.07 100 125.87 112.8 100.54
100 104.23 104.40 110.36 100 104.23 102.8 100.69
100 83.14 92.16 110.91 100 83.14 91.5 100.35
50 119.07 69.12 63.57 50 119.07 63.6 58.28
50 103.09 64.80 65.86 50 103.09 59.3 58.40
50 76.96 55.44 65.18 50 76.96 51.2 58.36
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Fig.10 Curve diagram of flow characteristic simulation

Fig.9 Schematic diagram of experimental facilities . .
and experimental comparison
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Flow Field Numerical Simulation and Experimental
Study of Regulating Valve Based on CFD

Zhang Weizheng,Cao Shijing,Chen Xiugao

(College of Petrochemical Industry, Lanzhou University of Technology, Lanzhou 730050, China)

Abstract For the purpose of optimizing and designing certain domestic adjusting valve, the CFD method is
utilized for the numerical simulation of internal 3D fluid field. Based on the simulation result, the flow
characteristics of internal flow field for regulating valve with different opening widths is analyzed; the visu-
al results of speed and pressure are worked out; the flow resistance coefficient and flow coefficient of regu-
lating valve with different opening widths are calculated; the flow characteristics curve of regulating valve
is drawn up, and the simulation result and experimental result are compared finally. The results show
that: As the opening width of regulating valve increases, both the flow and flow coefficient increase, and
the flow resistance decreases. The numerical simulation coincides with the experimental analysis result
well, which further verifies the reliability of numerical simulation and provides the basis for the subsequent
optimization design of the valve core.

Key words Regulating valve; Numerical simulation; Flow coefficient; Flow characteristics
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Dynamic Analysis of Transient Closing Process of Valve
Clack of Axial Flow Check Valve

Zhang Xiheng, Wang Yan, Wang Ting, Yu Jianping, Chen Xiugao
(College of Petrochemical Technology ,Lanzhou University of Technology ,Lanzhou 730050 ,China)

Abstract The variation law of inletmedium pressure of axial flow check valve is obtained from the full
characteristic curve of centrifugal pump. By CFD software simulation and UDF dynamic grid technology,
the author simulated in a dynamic way the two-dimensional flow field in the closing process of axial flow
check valve, analyzed the movement law of the valve clack of the check valve in the process from opening
to complete closing and the pressure distribution in valve as well as flow state of medium at each time
point, and found that during the process of closing, the pressure at the outlet of the medium decreases in
cosine form with the increase of the closing time, while the movement velocity of the valve clack becomes
variable accelerated motion, and the acceleration increases with parabolic fluctuation. The research conclu-
sion has certain guiding significance for the design of the axial flow check valve.

Key words Axial flow check valve; Dynamic grid; Impact load; Spring damping model; Non-Hertz theory



