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I nvestigation and Comparison of Different Methodsfor Solving Fluid Flow with Heat
Transfer on Collocated and Staggered Gridsin Natural Convection Problem

A. R. Jafarinia M. Sc. Student, Yazd University, Department of Matibal Engineering

A. A. Dehghan Associate Professor, Yazd University, Departmer¥e€hanical Engineering
M. R. Hadian Assistant Professor, Yazd University, Departmerttiofl Engineering
Abstract

To solve governing equations in computational fldghamics, there are two kind of grids: collocatet
staggered; the difference is where to store thecityl There is much geometric complexity in staggegrid
and implementing boundary conditions is more diffichan the collocated grid. When governing edquregiare
solved on collocated grids, the problem of checkart prediction of pressure is encountered. Some
interpolating methods are available to overcoms phoblem. Here, three basic methods including ewom
interpolation, pressure gradient interpolation antbothing pressure correction techniques are usddteeir
results are compared with the results of stagggriedin the problem of natural convection in a sgueavity.
To solve fluid flow SIMPLE algorithm on the basié finite volume method is used. Velocity, pressaral
temperature profiles are showed and it is seentti@pressure gradient interpolation method hastatatly
removed the checkerboard pressure and just akelidt Momentum interpolation and smoothing pressur
correction methods have not successed near the waleand velocity and pressure still have ostidias. On
the other hand according to the results, convergéinee and number of itrations required in theamdted grid

is less than the staggered one. The staggeredimgtiis problem, provided better result than tbocated and
predict the pressure and velocity well. The Nussafnber in staggered grid is exactly the same asobrihe
standard solutions.

Keywords. Collocated Grid, Staggered Grid, Momentum Interpota Pressure Gradient Interpolation,
Smoothing Pressure Correction.
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