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Numerical Study of Natural Convection within Enclosures of Sinusoidal Corrugated

SideWalls
M. Esmaeili Sangari M.Sc., University of Tabriz, Faculty of Mechani&&hgineering
S. E. Razavi Professor, University of Tabriz, Faculty of MechaaliEngineering

Abstract

Numerical investigation of natural convection withsquare enclosures with differential heating hasnb
performed. Two adjacent sides of enclosure areseidal. The left and right side walls are assunwtcahd cold,
respectively, and top and bottom walls are flat srsdilated. The fluid inside the enclosure consdes air is
quiescent, initially. Continuity, momentum and aqeequations with boundary conditions have beemesbl
using finite volume method. To discretize conveetigrms of pressure the second order upwind sclechéor
momentum and energy equations QUICK scheme are #sedsure and velocity are coupled using SIMPLE
algorithm. Numerical solution to the present stindg performed in steady state and the Rayleigh auynita
equal to 18, 1¢° and 5 x 18 corrugation amplitude (CA) of 0.1, 0.3 and 0.8 &or corrugation frequency (CF)
1, 3 and 5. By changing each parameter, otherkepe constant. Constant physical properties for fhinie
medium have been assumed. Validation of the nuademodel has performed by the other available wamks
the literature and the agreement is found to belke@. Results have been presented in terms dtfiésms,
streamlines and variation of average Nusselt nuritber square enclosure with flat walls and corradagide
walls.The results show the optimum case of NyrBlio is approximately 2.5, in other words, thetheansfer
rate in corrggated enclosure case is 2.5 timekeb&imple square enclosure which occurs in CA s 0b=5
and Ra=1

Keywords. Numerical solution, Natural convection, Corrugadéedlosure,Steady state.
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