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Effectiveness of Kato-Launder correction on RANS simulation for entrance section of pipe flow
with turbulence inflow
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Aiming to develop evaluation methods for estimating deposition distributions of sea salt particles on a surface in a steel
pipe, we have performed numerical simulations for air flow approaching the inside of a pipe by using a low Re type
turbulence model, Launder-Sharma model. The special attention was paid to the effectiveness of the Kato-Launder
correlation under inflow conditions with large changes in wind speeds and directions, which mimics atmospheric
turbulence. The suppression of turbulence generation with the Kato-Launder correlation for impinging and swirl flows
at the pipe inlet yielded the reproduction of transition to turbulence of boundary layer along a pipe surface and also the
spatial distribution of eddy viscosity in the circumferential direction appropriately
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Fig.1 Numerical grid arrangement.
Copyright © 2018 by JSFM



3
0.0e+00 0.25 0.5 0.75 1.0e+00
) | T

(a) with KL correlation

0.0e+00 0.25
T

(b) without KL correlation
Fig.2 Contour of turbulence kinetic energy near inlet in vertical plane
along a centerline of pipe under inflow condition with wind direction of
0° and turbulence intensity of 1%
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Fig.3 Contour of turbulence kinetic energy near inlet in vertical plane

along a centerline of pipe under inflow condition with wind direction of
0° and turbulence intensity of 10%
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Fig.4 Contour of rotation normalized with shear near inlet in vertical

plane along a centerline of pipe under inflow condition with wind
direction of 0° and turbulence intensity of 1%
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Fig.5 Contour of rotation normalized with shear near inlet in vertical
plane along a centerline of pipe under inflow condition with wind
direction of 0° and turbulence intensity of 10%
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(b) without KL correlation
Fig. 6 Change in near wall behavior of turbulence kinetic viscosity in
pine along axial direction under inflow condition with wind direction of
0° and turbulence intensity of 1%

(b) without KL correlation
Fig. 7 Change in near wall behavior of turbulence kinetic viscosity in
pine along axial direction under inflow condition with wind direction of
0° and turbulence intensity of 10%
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Fig. 8 Contour of turbulence kinetic energy near inlet in vertical plane
along a centerline of pipe under inflow condition with wind direction of
0° and turbulence intensity of 1%
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Fig.9 Contour of turbulence kinetic energy near inlet in vertical plane
along a centerline of pipe under inflow condition with wind direction of
0° and turbulence intensity of 10%
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Fig. 10  Contour of ratio of rotation to shear near inlet in vertical plane
along a centerline of pipe under inflow condition with wind direction of
0° and turbulence intensity of 1%
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Fig. 11  Contour of ratio of rotation to shear near inlet in vertical plane
along a centerline of pipe under inflow condition with wind direction of
0° and turbulence intensity of 10%
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(b) without KL correlation
Fig. 12 Change in near wall behavior of turbulence kinetic viscosity
near inlet of pipe (x/D=1) along xx direction under inflow condition with
wind direction of 45° and turbulence intensity of 1%
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Fig. 13 Change in near wall behavior of turbulence kinetic viscosity
near inlet of pipe (x/D=1) along xx direction under inflow condition with
wind direction of 45° and turbulence intensity of 10%
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