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Numerical Simulation and PIV Experimental Study of Shot Velocity in Pre-Mixed Waterjet

ZHU Zehua', LIU Lanrong’, MA Yongtao®, LU Chunsheng’, ZHANG Bin’
(1. Henan Provincial Industrial Technology Research Institute of Resources and Materials,
Zhengzhou University, Zhengzhou 450001, China;
2. School of Mechanical and Power Engineering, Zhengzhou University, Zhengzhou 450001, China;
3. School of Civil and Mechanical Engineering, Curtin University, Perth WA 6845, Australia)

[ABSTRACT] The shot velocity is the key factor to determine the performance of pre-mixed waterjet. The three-phase
simulation model of a mixed jet was constructed by the CFD-DEM bidirectional coupling method. The VOF model was
used for a gas-liquid phase and the volume fraction influence of a discrete phase was considered. The shot solid phase
was modeled by the discrete element method under Lagrangian coordinates. The two-way coupling was realized through
a special coupling interface, and the simulation value of shot velocity in a fixed position range of the exit was obtained.
By using the particle image velocity (PIV) test system, the shot velocity at the corresponding position was measured. By
comparison, the difference between simulation and testing results was less than 6%, implying correctness of the simulation
model. The simulation results show that the larger the nozzle inlet pressure and nozzle outlet diameter, the greater the shot
velocity; The larger the mixing ratio (volume fraction of shots), nozzle aspect ratio and nozzle cone angle, the smaller the
shot velocity. This provides a theoretical basis for the subsequent formulation of a modification process.
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Fig.7 Effect of nozzle inlet pressure on the maximum velocity of shot
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