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The Theoretical Study of Mass Transfer Efficiency in a Parallel-
Plate Channel with External Refluxes
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The effect of the mass transfer through a
parallel-plate channel with uniform wall concentration and
external refluxes has been theoretically investigated by use
of an orthogonal technique. The improvemen: in mass
transfer efficiency for the device with external refluxes and
a permeable barrier compared with that in a s ngle-pass
device (without a permeable barrier inserted, will be
discussed.

It is the purpose of study to develop the

theoretical formulation of designing a double-pass mass-
transfer device with external refluxes at both ends. Also,
the improvement in mass transfer efficiency of such
double-pass device and the influence of refluxes and
barrier position on the device performance will be studied.
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C : concentration of fluid, mole/ cm?

h, : average mass transfer coefficient, kW, m? K
1l : improvement of the degree of mass transfer

L conduit length, cm

Shp ¢ Sherwwod number

S, @ expansion coefficient associated with ..,

R : reflux ratio

V input volume flow rate of conduit, em’ /s

v velocity distribution of fluid, cm/s

x : longitudinal coordinate, cm
transversal coordinate, cm

AT -

& : longitudinal coordinate, z/L
v dimensionless concentration
Am eigenvalue

n transversal coordinate, x/W
ETHE:

a : in forward flow channel

b in backward flow channel

1 at the inlet

L at the outlet, & =1

0 in a single-pass device without recycle
s at the wall surface
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