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Passive Drag Reduction Contol of a d-Type Rough Wall Boundary Layer
with Longitudinal Thin Ribs Placed within the Transverse Grooves

Shinsuke MOCHIZUKI and Hideo OSAKA

Abstract

In order to control the turbulent energy production and transport processes due to the coherent vortices
associated with the bursting phenomenon in a d-type rough wall turbulent boundary layer, longitudinal
thin ribs were placed within the transverse grooves with a suitable spanwise spacing. Direct measure-
ments of the local skin friction coefficient show the effectiveness of the present drag reduction technique
using the longitudinal ribs. Maximum drag reduction rates to d-type rough wall flow and smooth wall
flow are -10% and -39%, respectively. The drag reduction rate can be reasonably expressed in terms of
the rib Reynolds number. Compariston of some mean flow properties between the modified flow and the
d-type rough wall flow provide experimental facts that the present control device reduces the turbulent

energy production rate.
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Table 1 Experimental condition.

Measurement location x,(mm) 800 1800

Boundary layer thickness d,{(mm) 20 40

Rib Reynolds number W u./v| 35-150 | 35-150

Momentum thickness 700~ 1200~
Reynolds number Ry(=U,8/v) 3000 5000

Table 2 Experimental uncertainty.

U u? v w? -uv (G

Uncertainty (%) 1.5 1.7 11 9.3 5.0 5.0
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coefficient as a function of rib Reynilds

number.
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