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Turbulent Mass Transfer Around a Rotating Stepped Cylinder

- Flow-Induced Conosion -
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Abstract

Direct Numerical Simulation was carried out to predict mass transfer in turbulent flow around a

rotating stepped cylinder. This investigation is a follow-up study of DNS of turbulent flow in Nesic et
al. [Corrosion, Vol. 56, No. 10, pp. 1005 - 1014] The original motivation of this work stemmed from
the efforts to design a simple device which can generate flows of high turbulence intensity at low cost
for corrosion researchers. Two cases were considered; Sc=1 and 10 both at Re=335. Here, Sc and Re
stand for Schmidt number and Reynolds number, respectively, based on the step height and the surface
speed of the cylinder upstream of the step. Main focus was placed on the correlation between
turbulence and mass transfer. The spatio-temporal evolution of concentration field is discussed. The
numerical results are qualitatively compared with those of the experiment conducted with a similar flow

configuration.
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Fig. 1 Cylinder cross-section and grid system; (a)

total view, (b) magnified view
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Fig. 2 Mean flow field near the step, Re=335;
Streamlines
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Fig. 3 Mean concentration field, Re=335; (a) Sc=1,
(b) Sc=10
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Fig. 10 Distrubution of averaged Sherwood number

along with the mass-transfer measurements:
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