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Investigation on Pipe-wall Thinning by Flow-accelerated Corrosion
(Mass Transfer Phenomenon by Combined Effect of Swirling Flow and Orifice Bias)
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In this paper, pipe-wall thinning phenomenon behind an orifice in a circular pipe is studied by measuring
the mass transfer coefficient along the pipe wall by naphthalene sublimation method. An attention is placed
on the asymmetrical pipe-wall thinning phenomenon behind an orifice under the influence of swirling flow
and allowable orifice bias. The present measurement indicates that the mass transfer coefficient becomes
asymmetric about the pipe axis behind the orifice in certain combinations of swirling flow and orifice bias.
It is found that enhanced mass transfer coefficient is observed on the positive bias side of the orifice
(shorter orifice height) and the reduction is found on the opposite side. This phenomenon is consistent with
the observation of flow-field measurement behind the orifice by PIV.
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Fig. 1 Experimental apparatus for mass-transfer
measurement (Unit in mm)
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Fig. 2 Details of test section (Unit in mm)
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Fig. 3 Variations of Sherwood number in a circular pipe
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Fig. 4 Distribution of Sherwood number behind an
orifice without swirling flow
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Fig. 5 Distribution of Sherwood number behind an
orifice with swirling flow
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Fig. 6 Schematic illustration of flow and mass transfer
behind an orifice with and without swirling flow
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