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Clarification of flow scale dependency of mass transfer in high Schmidt nunmber
turbulent flow and challenge for pipe wall thinning control technique

Shinji, Ebara
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In this study, an accelerated wall thinning experiment using benzoic acid as
thinning wall, flow visualization experiment by means of PIV and visualization experiment of
concentration field using LIF were conducted in order to analyze mass transfer from a channel wall
in a complex high Schmidt number turbulent flow downstream of an orifice. From the observation of
the concentration field, it was found that frequent and intermittent ejections of high concentration
fluid from a channel wall appeared in large wall thinning rate area. The ejections iInstantaneously
reached up to several mm in height whereas the viscous sublayer thickness was assumed to be of the
order of 0.1 mm and the concentration boundary layer thickness was assumed to be thinner than it in
the area. This phenomena observed is considered to indicate that larger vortex structures than the
viscous sublayer and concentration layer have a lot to do with the mass transport from the channel

wall.
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