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Numerical Simulation of Two-Phase Flow in Angle Regulating

Valve and Structural Improvement

PENG Jian,HE Shiquan,SHANG Xuan

(School of Mechanical and Power Engineering, Nanjing University of Technology ,Nanjing 211816, China)

Abstract:In view of the influence of gas on the valve flow capacity in the use of angle regulating valve, the FLUENT

software was used for numerical simulation. The velocity and flow rate of the angle regulator in the gas-liquid two-phase

flow were analyzed by using the Euler multiphase flow model to obtain the influence of the inlet gas volume fraction and

the valve body structure on the flow coefficient. The results show the great influence of volume fraction of the inlet gas on

the flow coefficient which can be improved by changing the sealing angle and flow angle. The improved valve has better

circulation capacity and provides a reference for the improvement of similar valves.
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Figure 1  Angle valve
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Table 1

different opening degrees

—FFPJ,}

Comparison of data under

AR ORET RME R R

/% R/ RWR O RRWR BRE i
(mg-s') (kg=s™) (kg=s™) (m-s!) (m-s™))

40 74.1 0.54 0.68 0.870 0.861
50 107.0 0.78 0.93 1.370 1.320
60 150.0 1.10 1.20 1.780 1.720
70 190.0 1.39 1.48 2.190 2.100
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Figure 2 Flow coefficient and equivalent

density map of different inlet conditions
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Table 2  Different gas volume fraction under mass flow
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(mg-s™") (kg-s™h)
0 0 0.680
4 28.9 0.563
6 43.6 0.556
8 57.7 0.550
10 74.1 0.543
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Figure 3 Flow coefficient curve of

different gas volume fraction
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Figure 4 Equivalent density
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Figure 5 Distribution of gas volume in valve
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Table 4 Mass flow under different sealing surface angles

BB T A 6/() /ﬁﬁi)ﬁ%?f%/ ?&%Fﬁ%‘i_ﬁfﬁ/
(mg+s™") (kg+s™)
30 85.2 0.62
38 75.9 0.56
45 74.0 0.54
52 68.1 0.49
60 64.0 0.47

i) W BT [T T
I 6/(°) e/ MPa Hhgk 1 F/N S i/ MPa
30 17.430 6 181.84 162.71
38 19.334 4507.87 118.65
45 20.730 3491.58 91.90
52 21.880 2701.86 71.11
60 22.940 1 966.97 51.77
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Figure 7 Flow coefficient under
different sealing angles
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Table 5 Mass flow at different flow angles . —

ey TR WK it i/
(mg-s™") (kg+s™")
0.0 88.0 0.638 6
2.5 86.0 0.630 1
45.0 85.2 0.623 8
67.5 85.4 0.623 9
90.0 85.1 0.623 5
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Table 6 Before and after improvement of

100% open valve flow coefficient
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Figure 9  Gas flow chart
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Figure 8 Flow coefficient at different flow angles
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