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The aim of the present work is to develop a computer code for calculating fluid
flow and heat transfer in complex domains for research in the area of advanced
Computational Fluid Dynamics. The numerical method used here is a finite volume
method. The computation is based on a body-fitted coordinate system on a staggered
grid with Cartesian velocity components as dependent variables. Several first and
second order numerical schemes are employed in evaluation of the convection term at
the control volume’s interfaces, for example, hybrid, power-law, QUICK and SOU
schemes. To satisfy the continuity equation, the pressure and flow field are corrected
with SIMPLE algorithm. For turbulent flows, the standard k-&, k-w and k-&y models are
used in calculation.

The computer code is carefully validated, step by step, with simple problems of
heat conduction, laminar and turbulent flows, such as heat conduction through different
configurations, flow through a gradual-expansion channel, heat transfer and flow over a
circular cylinder and flow past inclined backward facing step etc. The results are
compared, where possible, with exact solutions, experimental data or similar numerical
computations available in the literature.

It is found that the numerical results are in good agreement with those solutions
or data, which proves that the present computer code is adequate for calculation of such

simple flows. In the case of turbulence models, it can be shown that the k-w and k-&y

perform better than the standard k-¢ in predicting complicated flow phenomena.
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