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Re-definition of Navier boundary condition: development of the hydrodynamic
boundary condition on the solid surface
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The hydrodynamic boundary condition (BC) consists of two elements: not only
the constitutive equation for the condition but the boundary position where the condition should be
imposed (the hydrodynamic wall position, HWP) need to be specified. As the constitutive equation, we

employed Navier BC (NBC) assuming the wall shear stress is proportional to the slip velocity, and
developed methods to determine both the HWP and the solid-liquid friction coefficient (FC), the
proportionality coefficient in NBC, on our theoretical basis. We applied the present methods to a
number of molecular dynamics (MD) simulation data and showed their significant advantages over the
conventional methods, which usually fail to calculate correct FCs from MD simulation data. We have
also developed a numerical scheme to apply NBC on arbitrary shaped walls in computational fluid
dynamics, which can be used for flow prediction e.g. in fine and complex coduits.
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