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r—[ Motivation }

= Flow chemistry and continuous processes offer the
advantage of controlled residence times

= Often a helically coiled capillary serves as residence
time providing unit (see event logo in poster header)

= Here, a predictive model for the residence time
distribution (RTD) of solutes in laminar solvent flow
through helically coiled tubes is proposed

N

Dispersion map straight tubes

= Circular pipe (diameter d = 2a, length L), laminar
solvent flow (mean velocity U), passive solute
(molecular diffusivity D), Bo = LU/D,y = 1921/Pe

= Dispersion regime map!'l adapted from Levenspiel
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= Mechanistic model for hatched part of transition regime
(TR) and delayed-Tank-in-Series model for dashed
\region as function of @ = Pe/41 = a?U/LD (see ref“])/

/‘[ RTD model for straight tubes
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/‘[ RTD model for coiled tubes
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= CFD based correlation for dispersion reduction factort!
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Since agraight and the dispersion reduction factor k depend on prior known parameters, the dTiS model can be used to
estimate or predict the solute RTD in a solvent flowing laminar through a helically coiled tube. The model is particularly
suited for the transition regime often encountered in continuous flow chemistry where the axial dispersion model fails.
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