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In this research, we study a detailed numerical analysis and method to
investigate the turbulent mixed convection heat and mass transfer by simulta-
neously solving the conservation equations for various transport processes in
the liquid film and gas stream with interfacial matching conditions. The math-
ematical model for this problem is simplified with the following assumptions.
The gas flow is a two-dimensional and boundary layer type flow. Radiation
heat transfer, viscous dissipation and other secondary effects are negligible.
Consideration is given to a system with a low liquid mass flow rate. The
inertia terms in the momentum equation of liquid film are small compared with
the viscous term. The gas-liquid interface is in thermodynamic equilibrium.
The turbulent viscosity is computed with k- turbulence model. Hence the
transport equations for the turbulent kinetic and turbulent energy dissipation
must be included in the analysis. A modified low-Reynolds-number k-¢
model is adopted to estimate the usage of wall functions in the computation
and thus to permit direct integration of transport equations to the gas-liquid
interface.

To study and solve system of the discrete Poisson equations using
parallel conjugate gradient and Fast Fourier Transform. Then the process
is analyzed step by step for writing a computer program. The efficiency
of computing using parallel and sequential method, are also compared.
The programs used for comparison are FORTRAN and Message Passing
Interface (MPI) languages. The outcomes are gathered for different numbers
of nodes. The result shows that for a large system of discrete Poisson
equations, the more nodes there are, the faster the task done.
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