73_63 :02 <2024- 07 :3wl) 1 3! daals Lin o 53N 9 a glald) dda

ALich) JUEEY dyase g dalitas ) o

$ 9N 52 58 5ol Ol s (B ) guudl g il JRd B ) adl g
Analytical and numerical study of heat and mass transfers of gases and
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Abstract:

We present an analytical and numerical study of the effect of a rotating cylinder on the
transfer of heat and mass in the annular space between two coaxial cylinders with imposed
axial flow. The inner rotating cylinder maintains a constant temperature, higher than the
temperature of the fluid. The finite difference method is employed for the solution,
considering two limiting values of the Schmidt number; a small number for gases and a large
number for liquids. The Taylor number ranges from zero to 140. The results indicate that in
the case of gas and in the absence of rotation, the isothermal lines are parallel and the
temperature decreases radially. Changes in concentration are identified near the inactive
cylinder wall. It is noted that as rotation increases, the concentration decreases inside the
vortex. For large values of the Taylor number, closed thermal lines resulting from the
presence of the vortex are observed. Concentration field lines evolve in accordance with the
boundary layer. The presence of the vortex is responsible for the irregularity of the thermal
and concentration field lines.

Keywords: Taylor Couette-poiseuille flow. Thermal and mass transfer. Finite differences
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