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Abstract

The mixed model of fluent multiphase flow model is used to simulate and analyze the cavitation
phenomenon of large flow bypass throttling. The results show that the cavitation phenomenon of
high temperature feed water is more serious with the increase of medium flow rate in the bypass
pipe. When the medium flow in the bypass pipe reaches a certain critical value, the high tempera-
ture water supply after the orifice plate will almost be cavitating. The multi-stage orifice will sig-
nificantly reduce the cavitation degree of high temperature feed water. At the same time, the mul-
ti-stage orifice will obviously increase the resistance of feed water bypass pipeline, and the resis-
tance of the three-stage orifice is 2.5 times of that of one orifice. With the fluctuation of the pres-
sure in the pipe, there is an instantaneous transformation between the high temperature water
supply and the water vapor, which causes the erosion of the inner wall of the water supply pipe
and the vibration of the water supply pipe.
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Figure 1. Schematic diagram of feed water system
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Figure 2. Single piece throttle orifice
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Figure 3. 3 pieces of orifice plate
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Figure 4. 3D and grid map of computing domain
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Table 1. Calculation conditions
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g 2K (kgls) ZOKIRE(TC) H T (pa)
Tl 22 105 305,000
T2 26 105 305,000
THL3 30 105 305,000
T4 34 105 305,000
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Figure 5. Variation of water content under different working conditions
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Figure 6. Variation of velocity in pipe under different working conditions
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Figure 7. Variation of total pressure under different working conditions
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