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In this paper, breakup of liquid jet is simulated using smoothed particle hydrodynamics (SPH) which is
a meshless Lagrangian numerical method. For this aim, flow governing equations are discretized based
on SPH method. In this paper, SPHysics open source code has been utilized for numerical solutions.
Therefore, the mentioned code has been developed by adding the surface tension effects. The proposed
method is then validated using dam break with obstacle problem. Finally, simulation of two-
dimensional liquid jet flow is carried out and its breakup behavior considering one-phase flow is
investigated. Length of liquid breakup in Rayleigh regime is calculated for various flow conditions such
as different Reynolds and Weber numbers and the results are validated by an experimental correlation.
The whole numerical solutions are accomplished for both Wendland and cubic spline kernel functions
and Wendland kernel function gave more accurate results. The results are compared to MPS method for
inviscid liquid as well. The accomplished modeling showed that smoothed particle hydrodynamics
(SPH) is an efficient method for simulation of liquid jet breakup phenomena.
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- Volume of Fluid

- Continuous Surface Force

- Moving Particle Semi-implicit Method

- Smoothed Particle Hydrodynamics (SPH)
- Incompressible SPH
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Fig. 1 Definition of particle a in the neighborhood of particle b in
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6- Subroutine
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1- Diffusion Terms

2- Integral Representation
3- Particle Approximation
4- Kernel Function

5- Smoothing Length
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5- Color Function
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1- Continuum Surface Force (CSF)
2- Curvature

3- Surface Delta Function

4- Color Field
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Fig. 4 Jet geometry and solution domain for one-phase jet flow
simulation in Rayleigh regime
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Fig. 5 Up: Liquid jet flow evolution in time for uo=0.25 m/s. Breakup of liquid jet occurs in the instant t=0.78 s with L/d=28.10. Down: Fine

resolutions of liquid jet breakup
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Fig. 7 Variation of liquid jet breakup length with Weber number for
spline and Wendland kernels in comparison to experimental correlation
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Table 1 Flow Characteristics and liquid jet breakup length
slas (%) sl (%) L/d L/d L/d U o
iy okt 1] Wy ok Fr we Ry T
%1 %13 7.62 7.73 6.61 0.22 0.34 350 0.07 1
%10 %14 18.51 16.64 15.83 0.54 2.01 850 0.17 2
%6 %7 21.78 23.02 20.22 0.64 278 1000 0.20 3
%3 %11 27.22 28.10 24.17 0.80 4.34 1200 0.25 4
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