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Effects of Surface Roughness and Interface Wettability in a Nanochannel
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ABSTRACT

The nanofluidics is characterized by a large surface-to-volume ratio, so that the surface properties strongly affect the flow
resistance. We present here the results showing that the effect of wetting properties and the surface roughness may considerably
reduce the friction of fluid past the boundaries. For a simple fluid flowing over hydrophilic and hydrophobic surfaces, the
influences of surface roughness are investigated by the nonequilibrium molecular dynamics (NEMD) simulations. The fluid slip
at near a solid surface highly depends on the wall-fluid interaction. For hydrophobic surfaces, apparent fluid slips are observed
on smooth and rough surfaces. The solid wall is modeled as a rough atomic sinusoidal wall. The effects on the boundary

condition of the roughness characteristics are given by the period and amplitude of the sinusoidal wall. It was found that the

slip velocity for wetting conditions at interface decreases with increasing effects of surface roughness. The results show the

surface rougheness and wettability determines the slip or no-slip boundary conditions. The surface roughness geometry shows

significant effects on the boundary conditions at the interface.
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Fig. 3 Schematic of a rough solid wall
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Table 1 Simulation condition

A P Notid Nytwia Niotat
7.50 10644 28566 39200

1.60 150 10480 28720 39200
300 10440 28760 39200

7.90 13592 28448 42400
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300 13610 28760 42400

7.50 16565 28635 45600

1.80 150 16866 28734 45600
300 16340 28760 45600
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