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Determination of Axial Diffusivity in Oscillatory Tube Flows
Y E Xiao-feng
(School of Mechanical Engineering, Shanghai Jiaotong University, Shanghai 200030, China)

Abstract: Pulse-injection technique was conducted to determine the effective axial diffusivity for oscillatory flow
with the dispersion through a thin-long tube of circular cross-section being treated as a one-dimensional dynamic
process. The effects of two kinds of initial tracer distribution — the norma distribution and the rectangular
distribution—on the accuracy of effective diffusivity were analyzed. It was found that the error in calculation arisen
due to the deviation of actual initial tracer distribution from pulsed one would be less than 1% if the distance
between injection point and concentration probe were ten times larger than the width of initial concentration
distribution. Experimental measurements were carried out in a test tube of 2.5 m long and 6 mm i.d. with Schmidt
number of 3590, tidal displacement of fluid of 30~200 mm and Womersley number of 2.38~10.64. The results of
experiment were compared with theoretical predictions and found to be in good agreement.
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