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Numerical study of nanoparticles transport in natural convection of
water-Al,O; nanofluid with variable properties in a square enclosure

G. A. Sheikhzadeh'®*? and M. Dastmalchi’

1. Department of of Mechanical Engineering, Faculty of Engineering, University of Kashan,
2. Energy Research Institute, University of Kashan

Abstract: In this numerical study, flow field, heat transfer and nanoparticles transport in AlL,Oswater nanofluid natural
convection in a square cavity are investigated. The governing equations are discretized using the control volume method.

Transport mechanisms including Brownian diffusion and thermophoresis that cause heterogeneity are considered in
nanoparticles transport model. It is shown that a better agreement with experimental results is achieved considering the transport
model compared to the homogeneous model with equivalent properties. Transport mechanisms of nanoparticles affect buoyancy
force and reduce heat transfer and cause formation of a small vortex near the top and bottom walls of the cavity.

Keywords: Numerical Study, Transport model, Thermophoresis, Brownian diffusion, Natural convection
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