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Numerical Simulation on Continuous Non-submerged Water Jet Vibration
Cleaning Process for Granular Agricultural Products
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(1. College of Mechanical Engineering, Zhejiang University of Technology, Hangzhou 310014, China
2. Zhejiang Shangyang Machinery Co. , Lid. , Quzhou 324000, China)

Abstract: In order to improve the cleaning rate of granular agricultural products, a continuous non-
submerged water jet vibration cleaning scheme was proposed. According to the force analysis of particles,
the motion equations of the particles were derived. The related parameters affecting the particle motion
were analyzed, and the impact force of water jet and the intergranular contact force of the particles were
studied briefly. Then, the FLUENT — EDEM coupling simulation model of the cleaning process was
constructed by using the method of computational fluid mechanics and discrete element method. The
dynamic cleaning process of the granular agricultural products washing machine was simulated, and the
cleaning rate of the agricultural products was calculated. On the premise of the given amplitude, nozzle
type and cleaning target distance, the influence of vibration frequency and initial angle, nozzle inlet
pressure and direction angle on washing rate was discussed by the orthogonal analysis. The results showed
that the inlet pressure and direction angle of the nozzle had the greatest effect on the cleaning rate, while
the vibration frequency and initial angle of the vibration groove had less influence on the cleaning rate.
When the vibration frequency of the vibrating groove was 3 Hz, the inlet pressure was 0.7 MPa and the
angle of water jet was w/3, the particles had the highest cleaning rate. Finally, the cleaning test platform
system was designed and manufactured, and the cleaning experiment was carried out. The experimental
results were in good agreement with the theoretical analysis. The research results can be used in the
design and optimization of related equipment. Some of the results can be used in the research and
equipment design of agricultural products grading and optimization.
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Fig.2 Vibration conveying mechanism and agricultural

product force diagram
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transportation
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Fig. 10 Numerical simulation of cleaning process
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