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Fig. 2 Schematic diagram of computational domain
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Fig.3 Illustration of grid near superhydrophobic surface
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Fig. 4 Illustration of velocity vector field

near superhydrophobic surface
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Fig.5 Wall shear stress of superhydrophobic/plane surface
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Fig. 6 Illustration of static pressure near

superhydrophobic surface
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Table 1 The value of the force on superhydrophobic/

plane surface at different velocity

W MR (N B 7K T (N EES
(m/s)  HitERH T JEZ Ly AMEBR T EBES Ul

2 0.047307  0.00700975 0.03744484 0.044455 6.03%

4 0.137777  0.02145688 0.10760183 0.129059 6.33%
6 0.256907  0.04143572 0.19889868 0.240334 6.45%
8 0.400825  0.06653393 0.30810908 0.374643 6.53%
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Fig.7 Velocity of hydrophobic surface

in flowing direction
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Fig. 8 Velocity of hydrophobic and common surfaces

along the line perpendicular to the flowing direction
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surfaces along the line perpendicular to the flowing direction
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Fig. 10 Illustration of static pressure near

the superhydrophobic surface
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Fig. 11 Value of drag reduction ratio as a
function of the height of air region
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Fig. 12 Value of pressure drag as a function of

the height of air region
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Numerical simulation of drag reduction of superhydrophobic

surface in turbulent channel flow

SONG Dong, HU Hai-bao, SONG Bao-wei

(College of Marines Northwestern Polytechnical University, Xi'an 710072, China)

Abstract: The turbulent flow in a channel with superhydrophobic surface was studied by numerical simu-

lation, and the drag of the surface was analyzed. We applied structural grid to grid the field,and VOF model

and Realizable k-¢ turbulent model to make the simulation. It shows that: the wall slip and low turbulent en-

erage near the wall are the importment factors that make the drag of hydrophobic surface reduced; the vol-

ume of the air in the cavity influences the drag of superhydrophobic surface obviously, however, the drag re-

duction still exit even if the cavity were full of water.

Key words: turbulent flow; superhydrophobic surface; drag reduction; slip velocity; volume of air



