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Turbulence Properties of the Boundary Layer Over a d—type Rough Surface

at a Low Reynoleds Number

Shinsuke MOCHIZUKI, Shigeo NI1SHI and Hideo OSAKA

Abstract

Turbulence properties of the boundary layer over a d—type rough surface at a low Reynolds number

with Ry =800 have been investigated experimentally. The data obtained are non —dimensionalized using

both inner variables and outer one, and primarily compared with that of the smooth wall flow at almost

the same low Reynolds number.

It is shown that both Vims/ur and wms/ur are large in magnitude compared with those of the smooth

wall flow, as non—dimensionalized with the inner varibles, and that there exists the constant stress layer

in the inner layer. Even in the present flow with a low Reynolds number, the rate of turbulent energy

production is balanced by the rate of turbulent dissipation for the inner layer, that is, the energy

equilibrium state is established. It can be found from the estimation of each turbulence scales that the

rations of both Taylor’s microscale to integral scale and Kolmogorov’s scale to integral scale increase

with decreasing the Reynolds number.
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Table 1 Boundary layer parameters

U, 3.6 (m/s)
Rs = (6U,/v) 800

é 30 (mm)
Cf 0.0046

Error in origin 0.11 (mm)
Free stream turbulence level 0.2 (%)
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Fig. 1 Distribution of the turbulent intensities
with inner variables.
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Fig. 2 Distribution of the Reynolds shear stress
with inner variable.
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Fig, 3 Distribution of the turbulent intensities
with outer variables, that is Rotta’s scale.
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Fig. 4 Distribution of the Reynolds shear stress
with outer variables, that is Rotta’s scale.
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Fig. 5 Production and dissipation terms of
turbulent energy.
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Fig. 6 Several turbulent eddy scales.
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