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 Numerical flow simulation of a high energy water jet breakup using the SPH method 

Nagyenergiájú szabad vízsugár felbomlásának numerikus modellezése az SPH-módszerrel 
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In the petroleum industry liquid jet cutting tools are used to remove petroleum coke residue from large size vessels. 

This technology is called hydraulic decoking. The jet created by the cutting tool is ener-getic, therefore experimental 

investigation of the flow is difficult, meaning that only a limited number of parameters can be measured accurately and 

it requires expensive test equipment. 

Project related tasks: 

1. Carry out a comprehensive study of the literature in terms of modeling the effects of the gaseous phase in single 

phase numerical models. 

2. Using different inlet velocity profiles, investigate the effects of the velocity distribution on he breakup machanics 

without the drag force. 

3. Perform the same numerical computations of the free jet implying the drag force model and compare the results 

focusing on the breakup phenomena. 

4. Compare the results to physical or numerical experiments found in the literature, and calibrate the SPH-model based 

on the comparison. 

5. Build a numerical model of the broken water jet colliding with the contamination or the wall of the tank and estimate 

the effectiveness of the jet based on different circumstances including the velocity profiles, drag force etc. 
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