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Table 1 The comparison of CPU times between different boundary treatment techniques

CPU time ¢, /s

number of time steps N

present boundary treatment boundary treatment by Fang et al.!'®]
100 1513.22 4 085.27
Newtonian droplet
200 3119.53 8 763.88
100 1 906.36 5 108.69
Oldroyd-B droplet
200 3911.42 10 951.97
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Numerical Simulation of 3D PTT Droplet Impact Onto
Solid Surface With an Improved Smoothed
Particle Hydrodynamics Method

XU Xiao-yang, PENG Yan, DENG Fang-an
(School of Mathematics and Computer Science, Shaanxi University of Technology,
Hanzhong, Shaanxt 723000, P.R.China)

Abstract: Based on an improved smoothed particle hydrodynamics (SPH) method, the sprea-

ding deformation of 3D PTT droplets impacting onto solid surface was numerically simulated. In

order to prevent the fluid particles from crossing the suface, an improved treatment technique

fo
fo

r the surface boundary was proposed, which can drastically reduce the consumed CPU time

r 3D numerical simulation. Furthermore, an artificial stress term was added to the momentum

equation to remove the so-called tensile instability. The dynamic processes of 3D PTT droplets

impacting onto solid surface were numerically simulated with the improved SPH method. The

different flowing features between the Newtonian and PTT fluid droplets during impacting were

discussed. The effects of the elongational parameter on the collision behavior were analyzed in

detail. The simulation results demonstrate that the improved SPH method can effectively de-

SC

ribe the rheological characteristics of 3D PTT droplets impacting onto solid surface.

Key words: smoothed particle hydrodynamics; 3D; Phan-Thien-Tanner; viscoelastic; droplet;

solid surface
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