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Abstract

The charateristics of the convective mass transfer in horizontal rectangular enclosures with
horizontal concentration gradients are analyzed. The effect of Grashof number(Gr) and aspect
ratio(L/H) is investigated numerically using the control-volume method. Numerical results are
obtained for Grashof numbers between 10* and 10° aspect ratios from 1 to 100, and results are
compared with existing analytical results. It is found that there exists a well defined aspect ratio
for which the mean Sherwood number is maximum, and the core flow changes from parallel to non-
parallel at Gr’Sc?A®>10°, and in the Ra—0 regime the numerical results agreed very well with

correlation derived from analytical results.

Nomenclature H Cavity heigh
h,,  Mass transfer coefficient

A Aspect ratio(L/H) L Cavity width
C Concentration L1  Number of grids in the x direction
c Dimensionless contration M1 Number of grids in the y direction
D Diffusivity Nu  Nusselt number
Gry  Grashof number based on heigh(gf* ACH*4?) P Pressurep Dimensionless pressure
Gr;,  Grashof number based on width(gB* ACL#) Ra  Rayleigh number(g8* ACH?vD)
g Gravitational consant Sc Schmidt number(v/D)

* ARG AFAFHE (AnPFL 974 89)
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Sherwood number(hmH/D)

Horizontal velocity component
Dimensionless horizontal velocity component
Vertical velocity component
Dimensionless vertical velocity component
Horizontal coordinate

Dimensionless horizontal coordinate
Vertical coordinate

Dimensionless vertical coordinate

ER R -

Volumetric expansion coefficient due
to concentration gradient

Kinematic viscosity
Subscript

L Based on cavity width
H Based on cavity heigt
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Fig. 1 Enclosure geometry and grid system.
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Fig. 2 Examination of grid independence of nu-
merical solution at Gr=10% Sc=0.6 and
L/H=1.0
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Fig. 4 The effect of aspect ratio on the mean mass
transfer rate for various Grashof numbers
at Sc¢=0.6.
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Fig. 6 Iso-concentrations and streamlines for Gr=10% Sc=0.6 and L/H= a) 4, b) 8, ¢) 16, d) 32.
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Fig. 7 Iso-concentrations and streamlines for Gr=10%, Sc=0.6 and I/H= a) 4, b) 8, ¢) 16, d) 32. e) 48.
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