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Turbulence Structures of Flow in Concentric Annuli with Rough Outer Wall
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Abstract

The structure of turbulence of fully developed flow through four concentric annuli with the
rough outer wall was investigated experimentally for a Reynolds number range Re=15,000-93,
000. Turbulence intensities were measured in three(u, v, w) directions, and turbulence shear
stresses in annuli of radius ratios=0.13, 0.26, 0.4 and 0.56, respectively. Due to the square rough-
ness element attached periodically along the axial direction, the radial velocity fluctuations show
similar distribution regardless of the different o cases. However, the axial and circumferential
velocity fluctuation profiles demonstrate the longitudinal turbulence structures are strongly
influenced by the « values. The turbulent eddy viscosity deduced from mean velocity distributions
and the measured Reynolds shear stresses are also presented and discussed.
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Quantities measured

O
O
O
O
O
O

432
46.3
64.8
92.6
54
54.8
52.7
384
79.6
76.5
78.1
83.3
43
52
65
87

0.89~3.1
0.65~2.2
0.46~1.5
1.5~3
1~10
0.62~2.3
0.68~1.8
0.68~1.5
0.41~2.3
0.21~2.2
0.32~2.0
0.18~0.93
0.17~0.74
0.16~0.65
0.15~-0.55

0.0625 |0.96~3.3

0.125
0.375
0.562
0.446
0.088
0.396
0.0918
Smooth, both{ 0.0396
0.0998
0.13
0.26
04
0.56

ratio, @

th core

Geometry
Smooth, both{ 0.176

Smooth, both
Smooth, both| 0.446
Partially

rough, core

Smoo

Rough outer

Table 1 Previous research on turbulence measurements in concentric annuli

Author

Brigton(1963)
Kjellstrsm and
Hedburg (1966)
Drust (1968)
Elliott (1971)
Rehme (1974)
Present study

Lawn and
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