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X500 50 pm X1000 10 pm X2000 10 pm (c)

X500 50 pm X 1000 10 pm X2000 10 pm @

B4 DURhiRZRIMHEH SEM B (a) )2 A RIM; (b) )2 B RIT; (o) )2 CRIM; (d) I%)Z D Kl

R3O AFERERIIAG IR LR

nn/(1/s) Omo/N-m QOni/N-m Oma/N-m Omp/N-m Omc/N-m Omp/N-m

0.5 1.732 1.871 1.802 1.825 1.859 1.851
1 1.764 2.063 2.003 2.027 2.051 2.042
1.5 1.876 2.394 2.348 2.378 2.389 2.383
2 1.971 2.884 2.808 2.851 2.844 2.839

2.5 2.141 3.435 3.393 3.451 3.418 3.409
3 2.325 4.136 4.052 4.169 4.107 4.081
35 2.505 4.898 4.836 4.998 4.887 4.84
4 2.709 5.786 5.722 5.967 5.775 5.732
5 3.185 7.836 7.752 8.22 7.845 7.756
6 3.755 10.299 10.24 10.949 10.377 10.207
7 4.41 13.04 12.901 14.076 13.22 12.929
8 5.168 16.246 16.143 17.669 16.553 16.108
9 5.996 19.753 19.7 21.856 20.209 19.581

10.5 7.421 25.761 25.634 28.789 26.501 25.447
12 9.003 32.457 32.293 36.847 33.615 32.188

13.5 10.752 40.104 39.798 45.909 41.691 39.709
15 12.694 48.483 48.172 50.564
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Abstract

For the drag reduction application of hydrophobic material, the drag characteristic of typical surface with different roughness or
different hydrophobicity is studied by a new annulus experiment. The corresponding torque characteristic and drag reduction rate curve
are acquired. The experiment indirectly calculate the surface friction of the annulus by measuring the torque of disk driving annulus
and breaks through the limitation of scale in traditional microchannel experiment, avoids the drawbacks of too many influencing factors
in water-tunnel experiment, and has important significance in macro application of hydrophobic material. The drag reduction effect
of hydrophobic surface is proved at low Reynolds number in macroscale; however, at high Reynolds number, it will be weakened or
even changed to drag producing effect, and the rapid increase of pressure drag is the major reason for increasing resistance. Through
comparative analysis we find that at low Reynolds number, there will be greater effect of hydrophobicity for drag reduction; where as

at high Reynolds number, the roughness will play a greater role, and may even be counterproductive to the increasing resistance.

Keywords: hydrophobic surface, annulus experiment, roughness, drag reduction
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