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Mixed Convection of a Water-Al,O; Nanofluid in an Open Square Cavity,
Containing a Solid Body Heat Source

H. Gholamrezaee, A. Raisi, and B. Ghasemi
Mechanical Engineering Department
Shahrekord University
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ABSTRACT

In this study, mixed convection of a water-Al,0; nanofluid was numerically investigated in an open square cavity. All
cavity walls were insulated and a solid body heat source was placed at the center of the cavity. The nanofluid enters the
cavity with uniform velocity and temperature and leaves it as a fully developed flow. The governing equations were
discretized using finite volume method and using Patankar’s SIMPLE algorithm. The effects of relevant parameters,
such as Reynolds and Richardson numbers, length ratio (The ratio of the heat source length to the length of the cavity),
the source thermal conductivity, and solid volume fraction of the nanoparticles were examined, both from flow field and
the heat transfer rate considerations. The results show that the average Nusselt number increases with increase in
Reynolds and Richardson numbers. A change in length ratio changes the flow and temperature fields. In addition,
Increase of heat source thermal conductivity increases the average Nusselt number. The results also show that thermal
performance of cavity is enhanced by increasing solid volume fraction of the nanoparticles.
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