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Numerical Investigation of Heat and Fluid Flow in a Ventilated Cavity with
Nanofluids using two-phase mixture model

A.Negahi, M.Sc. in Mech. Eng., Dept. of Mech. Eng., Yazd University, Yazd, Iran
S. A A Oloomi, Ass. Prof., Dept. of Mech. Eng., Yazd Branch, Islamic Azad University, Yazd, Iran

Abstract

At the present study, Eulerian-Eulerian two-phase method,(Mixture model) has been used for investigation of mix
convection (laminar) in the ventilated cavity. All the walls are considered to be adiabatic and the cold nanofluid
enters the cavity to cool the heat source Convection heat transfer in nanofluid can be modeled by two different
methods single-phase method and two-phase method . At the present study, Eulerian-Eulerian two-phase
method (Mixture model) has been used for investigation of nanofluid.The heat source has two fins. Transport
equations for Newtonian fluid have been solved numerically, using finite volume method.The effects of relevant
parameters such as Grashof number (103sGr<10%), Reynolds number (100sRe<500), solid volume fraction of the
nanoparticles(0% to5%),type of nanofluid and location of the heat source on the cooling performance of
thecavity have been studied. Results are presented in the form of streamlines, isotherms and average Nusselt
number. The results indicate that increase in solid concentration leads to increase in the average Nusselt number
at the heat source surface but the effects of Grashof number depends on Reynolds number. The best placement
of heat source in order to maximize the heat transfer performance is top right corner. It is shown that cuo-
water nanofluid exhibits elevated thermal performance in comparison with Al203-water nanofluid.

Keywords : Nan fluids, ventilated cavity, mixed convection, two-phase mixture model.
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