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Simulation of droplet sliding and water flow on wall surface
using roughness parameter in particle method
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A simple unified method of modeling both droplet motion and water flow is proposed and its validity is ex-
amined. The Moving Particle Semi-implicit (MPS) method is suitable for modeling the motion of the fluid.
For droplet motion, this research aims to propose a method that maintains accurate sliding velocities with
larger initial particle distance /y. For water flow, this study seeks to keep the effective radius small while
achieving accurate flow rate and velocity. The motion of a droplet on an inclined surface is simulated. Two
distinct modes of the roughness parameter depending on the initial particle distance are identified: “Mode
F” for finer resolutions and "Mode C” for coarser ones. The optimal roughness parameter for Mode C
is theoretically derived and matches well with the simulation results. Furthermore, applying the optimal
roughness parameter from droplet motion to water flow allows consistent velocity reproduction across dif-
ferent resolutions. Validity of the roughness-parameter-based model has been demonstrated in both droplet
and water flow simulations, indicating potential applications in evaluating rainwater behavior on building
surfaces. However, further optimization of the roughness parameter is needed to enhance its universality.
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