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Velocity Model of Abrasive Water Jet Based on the Bisection Method and Iterative Algorithm
ZHANG Wenfeng"?, LU Yiyu'* ", TANG Jiren'?, LU Xiaohui'*

(1.State Key Lab. of Coal Mine Disaster Dynamics and Control (Chongqing Univ.),Chongqing 400030,China;
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Abstract: In order to solve the problems,that force analysis is not comprehensive and the results cannot reflect the change of key parameters,such
as particle acceleration,drag coefficient and Reynolds number,exist in the existing velocity models of pre-mixed abrasive water jet.Based on the
theory of solid-liquid two-phase flow,the velocity model of particle in the high pressure pipeline and the nozzle was established.And the particle
velocity model was solved by a numerical solution based on the bisection method and iterative algorithm.The developed models were finally veri-
fied by that the model calculations and the corresponding reference data are in good agreement with less than 5% average errors.At the same
time,the variations rule of velocity,acceleration,drag coefficient and Reynolds number of the abrasive in the high-pressure pipeline and nozzle
have been obtained by using the velocity model: In the high pressure pipeline,the particle velocity increases with the increase of the moving dis-
tance of particle,and finally it is infinitely close to the velocity of the water.The particle acceleration and the Reynolds number decrease with the
increase of the moving distance of particle,and finally become zero.The drag coefficient increases with the increase of the moving distance of
particle. In the convergent section of nozzle,the particle velocity increases with the increase of the moving distance of particle.The particle accel-
eration,drag coefficient and Reynolds number have a process of decreasing first and then increasing with the increase of the moving distance of
particle. In the straight section of the nozzle,the particle velocity increases with the increase of the moving distance of particle.and the accelera-
tion,the Reynolds number and the drag coefficient decrease with the increase of the moving distance of particle.

Key words: abrasive water jet;velocity model;bisection method;iterative solution;particle acceleration;drag coefficient;Reynolds number
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