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Abstract

In order to explore the influence of contraction and expansion nozzle on cavitation jet under dif-
ferent working conditions, ICEM mesh generation software and FLUENT fluid simulation software
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were used to simulate the flow field inside and outside the nozzle by using multiphase flow model,
cavitation model and realizable turbulence model, and the distribution area of cavitation in the
flow field was obtained. It was verified that the cavitation was caused by the formation of local low
pressure in the liquid, and the bubble volume fraction was used as the criterion to judge the cavi-
tation strength. The effects of inlet pressure, throat diameter and water depth on cavitation are
analyzed. The results show that inlet pressure, throat diameter and water depth all have great in-
fluence on cavitation formation, in which inlet pressure and throat diameter are positively corre-
lated with cavitation intensity, while water depth is negatively correlated with cavitation intensi-
ty. The numerical simulation results of cavitation in submerged environment can provide theo-
retical support for the design of other cavitation nozzles.
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Figure 1. Schematic diagram of nozzle structure
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Figure 2. Schematic diagram of flow field
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Figure 3. Schematic diagram of flow field grid
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Table 1. Flow field initialization settings
= 1 RIMBIEE

Schnerr-SauerZs {1 74
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Mixturefsi 74
Ui IS EANA. JEAHRO
" water-vapor
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Figure 4. Velocity nephogram
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Figure 5. Cloud picture of gasification
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Figure 6. Velocity change diagram at axis
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Figure 7. Bubble volume fraction scatter plot
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Figure 8. 2 Mpa. (a) Velocity nephogram; (b) Cloud picture of gasification
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Figure 9. 20 Mpa. (a) Velocity nephogram; (b) Cloud picture of gasification
B 9.20 Mpa. (a) KEZ=E; (b) S=E
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Figure 10. Variation of gas holdup and flow rate with inlet pressure
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Figure 11. Throat diameter is 0.2 mm. (a) Velocity nephogram; (b) Cloud picture of gasification
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DOI: 10.12677/ijfd.2021.93004 40 PRS-


https://doi.org/10.12677/ijfd.2021.93004

B | [T B (7T [ ['m

0 20 40 60 80 100 120 140 0.05 02 035 05 065 0.8 0.95
(@ (b)
Figure 12. Throat diameter is 0.6 mm. (a) Velocity nephogram; (b) Cloud picture of gasification
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Figure 13. Water depth 0 m. (a) Velocity nephogram; (b) Cloud picture of gasification
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Figure 14. Water depth 10 m. (a) Velocity nephogram; (b) Cloud picture of gasification
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Figure 15. Variation of gas holdup with water depth
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