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Abstract

Turbulent structure of a boundary-layer over a flat plate coated with micro riblet film(MRF) has been investigated
experimentally. The turbulent structure was visualized using a dynamic particle image velocimetry (Dynamic PIV) system. We
identified the vortex structures from 2-D velocity field data by applying the complex eigenvalue definition. The velocity field
images acquired by using the complex eigenvalue definition showed the whole 2-D vortex structures ciearly. In addition, the
spatial distributions of small-scale vortices as well as large-scale vortices were obtained with high accuracy. The difference of
vortex structures between the MRF coated flat plate and the smooth flat plate was analysed in detail. With varying upstream
flow speed, the characteristics of vortex structure over the MRF coated flate plate was compared with those over the smooth

flat plate.
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Fig.1 Schematic diagram of experiment set-up.
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Fig.2 Velocity vectors Fig.3 Vortex regions
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Fig.4 Vortex center velocity Fig.5 Velocity field around

distribution center of vortices
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Fig.6 Event numbers of counter—clockwise direction

vortex and clockwise direction vortex

Fig6e B vjztiozuEe] Folo| me de) 4E
Epd Floltk A WA eR sk do X
Az A AR wold dAMgeR Hsks st A
o sAske ool Hsl A7 ANREGh £3 AA
W 94 99 A% y=122lmme} R} A 9RE AR
Hol} WA o1 A9 AmmAGAN A47} R 57}
s ARe RAFT Uk

4.8 8

T4 22do] dRAATA FXE ¥ EE gase
S HnE FE Lot gtk dRAAS WalA o
TEE SRR AEEYY Su) M9 18R BEe
B3 A5tk orxd 1He FE e B9t v g
2 BRe FEAole et wRstuadn.

s

[1] Walsh, M. J., 1983, “Riblets as a Viscous Drag Reduction
Technique,” 4144 Journal, Vol 21, pp. 485-486.

[2] Bacher, E. V., and Smith, C. R, 1986, Turbulent Boundary
Layer Modification by Surface Riblets, 4744 Journal, Vol 24,
pp. 1382-1385.

[3] Lee, S. J., and Lee, S. H., 2001, “Flow Field Analysis of a
Turbulent Boundary Layer over a Riblet Surface,” Experiments
in Fluids, Vol 30, pp. 53-166.

[4] Suzuki, Y., and Kasagi, N., 1994, “Turbulent Drag Reduction
Mechanism above a Riblet Surface”, AI44 Journal, Vol 32, pp.
1781-1790.

[5] Lee, S. 1, and Jang, Y. G., 2005, “Control of flow around a
NACA 0012 airfoil with a micro-riblet film”, Journal of Fluids
and Structures, Vol 20, pp. 659-672.

[6] Lee, S. J, and Lim, H. C., Han, M. H,, and Lee, S. S., 2005,
“Flow control of circular cylinder with a V-grooved micro-riblet
film”, Fluid Dynamics Research, Vol 37, pp. 246-266.

[7] Chong, M. S, Perry, A. E., and Cantwell, B. J, 1990, “A
general classification of three-dimensional flow fields”, Phys
Fluids, A2, pp. 765-777

[8] Adrian, R. J.,, Christensen, K. T., and Liu, Z. C., 2000,
“Analysis and interpretation of instantaneous - turbulent velocity
fields”, Experiments in Fluids, Vol 29, pp. 275-290

- 376 -



