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Recirculation time and liquid slug mass transfer

in co-current upward and downward Taylor flow
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2. Problem formulation

he mass transfer of a gaseous species to the catalytic
wall is partly through the liquid film (G-S) and partly
through the liquid slug (G-L and L-S in series). An open
question is if mass transfer is more efficient in upward
or in downward Taylor flow. In [1] it is found that the
volumetric mass transfer coefficient for the liquid slug is
higher in upward than in downward Taylor flow; in [2] this is
attributed to the smaller liquid slug recirculation time (7)
in upward flow. 7 is defined as the time needed by the
liquid to move from one end of the slug to the other end
divided by the time needed by the liquid slug to travel a
distance of its own length. Here, we investigate the
recirculation time in a rectangular channel theoretically
and the mass transfer in a square channel numerically.

4. Numerical simulations of Taylor flow
In a square mini-channel

Evaluation of recirculation time as function of capillary number Ca:

1. Introduction

Monolithic reactors offer potential benefits for
heterogeneously catalyzed multiphase reactions
such as in Fischer-Tropsch synthesis. Reaction
studies show that Taylor flow is superior as

compared to other gas-liquid |

flow patterns. This is attributed
to the advantageous mass

3. Theoretical analysis of liquid
slug recirculation time ¢

v

transfer characteristics

of Taylor flow due to large
specific interfacial area,
thin liquid films, and good
mixing in the liquid slug
by recirculation.

Circular channel cross section (see [3])
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Rectangular channel cross section Simulation of mass transfer from a 4 mesh cell thick wall layer into the center:
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