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Abstract : A multiscale particle simulation technique that can be applied to a multiphase fluid system has been
developed. In the boundary region where the macroscopic- and microscopic-scale models overlap each other, three
distinctive features are introduced in the simulation. First, a wall is set up between the gas and liquid phases to separate
them and match the phases respectively to the macroscopic conditions stably. Secondly, the interfacial profile is
obtained near the matching region and the wall translates and rotates to accommodate the change in the liquid-vapor
interfacial position in the molecular model. The contact angle thus obtained can be sent to the macroscopic model.
Finally, a state of mass and temperature in the region is maintained by inserting and deleting the particles. Good
matching results are observed in the cases of the complete and partial wetting fluid systems.
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Table 1 Reduced units used in simulation
Physical properties Values
Length c
Temperature e/kp
Time oV(m/ €)
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000 ‘\) Fixed Solid Particles

Fig. 1 Schematic of the model of atomic solid
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Fig. 2 Schematic of the simulation domain for a
complete wetting fluid system

Particle Insertion
. (whole matching region)
Particle Removal

Fig. 3 Schematic of the operations of particle insertion
and removal
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Fig. 7 A snapshot of the simulation of the partial wetting
fluid system in the equilibration stage
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Fig. 8 A snapshot of the simulation of the partial wetting
fluid system in the early stage of interfacial

relaxation
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Fig. 9 A snapshot of the simulation of the partial wetting
fluid system in the later stage of interfacial
relaxation
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Fig. 10 A snapshot of the simulation of the partial
wetting fluid system in the stage of separating-
wall relaxation
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