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Fig. 1. Continuum discretized by particles (red symbols)

and nodes (white symbols) in the OTM method by means
of finite element mesh: (a) Finite element mesh; (b) con-

tinuum discretized by particles and nodes.
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Fig. 3. Comparison of OTM (symbols) and analytic solutions (solid curves) for velocity profile: (a) Two-dimensional Poiseuilleflow;

(b) axisymmetric Hagen-Poiseuille flow.
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Fig. 4. Pressure field: (a) Two-dimensional rod; (b) axisymmetric three dimensional drop.
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Fig. 5. Pressure and velocity profile at ¢ = T/2: (a) Pressure profile at # = 0; (b) velocity profile at z = 0; (c) pressure profile at

y = 0; (d) velocity profile at y = 0.
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Fig. 6. Two-dimensional rod oscillation: (a) Comparison of period between the numerical (symbols) and analytical (solid curve) res-

ults; (b) center of mass position history when v =1.
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Fig. 7. Three-dimensional droplet oscillation, comparing of
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id curve) results.
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Fig. 9. Boundary position and pressure profile: (a) Boundary position; (b) boundary pressure versus Y coordinate, computed by

Young-Laplace equation (circles) and EOS (points).
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Optimized transportation meshfree method and its apllication
in simulating droplet surface tension effect
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Abstract

Owing to challenges encountered by mesh-based CFD methods when simulating large material deformation,
a number of meshfree methods have been presented. The optimized transportation meshfree method is a newly
developed meshfree method, but it inherits the advantage of the finite element method in boundary treatment
and thus having great potential applications in surface tension effect simulation. By adding the surface tension
potential into the Lagrangian, the resulting generalized force acts on fluid surfaces exactly. The axial symmetry
treatment is also discussed. By simulating several benchmark cases such as two- and three-dimensional
Poiseuille flow, static and vibrating drop and drop deformation, the advantages like precision and convergence

of the optimized transportation meshfree method in simulating surface tension effect are verified.
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