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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 
energetic; 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. 
1. Improve the implemented synthetical divergent free turbulent initial condition (synthetic eddy 
method - SEM) and compare the results with experimental data. 
2. Validate the implemented model with the data found in the literature and experiments by setting 
the free parameters of the drag force and SEM model. 
3. Investigate the possibilities of computational time reduction by considering symmetric jets and the 
idea of adaptive spatial resolution techniques. Formulate possible conditions for particle splitting and 
coalescing as well as particle removals according to the atomization. Formulate a suitable condition 
for particle splitting, merging and particle removal. 
4. Summarize the advancements over the former models and formulate further directions for 
investigation. 
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