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Abstract TE148720

The objective of this research is to study the effect of the processing parameters on particle
residence time during flow through a holding coil tube (length 10.27 m). The processing
parameters studied were fluid viscosity [0.5, 1.0 and 1.5 %(w/w)], particle shape [prolate and oblate
spheriod], particle density [1,000 and 1,400 kg/ms] and particle concentration [5, 10 and
15 %(w/v)]. At room temperature 911 oC) with flow rate of 2 m’/hr and steady condition, the
results showed that particle density significantly affected the minimum, mean, maximum and
interquartile range nommalized particle velocity while the particle shape and concentration
significantly affected the maximum and interquartile range normalized particle velocity . The fluid
viscosity only affected interquartile range but when cooperated with particle shape and density it
also affected minimum and maximum normalized particle velocity. The velocity of prolate spheroid
was higher than that of oblate spheroid, whereas its distribution was narrower than that of oblate
spheroid. The higher particle density (1,400 kg/m3) had narrower velocity distribution and higher
mean residence time. For lower particle density, when the viscosity of fluid was increased, a wider

velocity distribution was observed but conversed at higher particle density.

We found that the velocity distribution of particle was depended on the condition of experiment.
The log-normal distribution model could be used to describe the distribution at higher particle

density, whereas weibull distribution model was better fit for lower particle density. The correlation

between generalized particle flow Reynolds number with generalized tube flow Reynolds number,
particle Archimedes number, Ratio of the particle to the tube diameter, dimensionless particle
concentration and sphericity were also developed in order to predict residence time of particles in
holding coil tube. The correlation coefficients of regression analysis for mean, maximum and

interquartile range were 0.99, 0.99 and 0.97 respectively.





