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Numerical simulation of enhanced Venturi hydrodynamic
cavitation phenomenon

WANG Huaiguo, PANG Jiawei, SONG Qihui, LI Huan, YANG Xu, DENG Tianpiao

(College of Electrical Engineering, Guizhou University, Guiyang 550025, China)

Abstract; The phenomenon of hydrodynamic cavitation, as a complex multiphase flow problem, releases enormous energy during
the collapse of cavitation bubbles, making cavitation technology highly valuable for applications like wastewater treatment. In this
paper, a simulation model is established based on ANSYS Fluent to simulate the placement of a fixed bluff body in the throat of a
traditional Venturi tube. The study investigates the impact of different bluff body structures on the cavitation effect. By analyzing the
influencing factors of cavitation characteristics and effects under different structures, the optimal cavitator structure for enhancing
cavitation is determined. The results show that placing a bluff body in the cavitator improves the cavitation occurrence rate of a
traditional Venturi—type hydrodynamic cavitator to a certain extent. Among these, the Venturi tube with a hexagonal bluff body
achieves a gas volume fraction of 0. 585, exhibiting the best cavitation effect. Applying this cavitator structure to wastewater
degradation will significantly enhance the efficiency of wastewater treatment.
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Fig. 1 Structure diagram of traditional Venturi tube
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Table 2 Cavitation numbers under each Venturi tube
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Fig. 5 Cloud image of gas holdup of each Venturi tube
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