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Heat Transfer Enhancement of AI203-H20 Nanofluid Free Convection
in Two-Phase Flow with Internal Heat Generation Using Two
Dimensional Lattice Boltzmann Method

A. R. Rahmati " and E. Kashi

Department of Mechanical Engineering, University of Kashan, Kashan, Iran.

Abstract: 4 mwo-phase lattice Boltzmann model considering the interaction forces of nanofluid has been developed in this
paper. It is applied to investigate the flow and natural convection heat transfer of Al203—H:>0 nanofluid in an enclosure
containing internal heat generation. To understand the heat transfer enhancement mechanism of the nanofluid flow from the
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particle level, the lattice Boltzmann method is used because of its mesoscopic feature and numerical advantages. By using a two-
component lattice Boltzmann model, the heat transfer enhancement of the nanofluid is analyzed through incorporating the
different forces acting on the nanoparticles and the base fluid . The effects of interaction forces, nanoparticle volume fractions
(0.0-0.05), and internal and external Rayleigh numbers (10°-10°) on the nanoparticle distributions and heat transfer
characteristics are investigated. The average Nusselt number increases with the increase of nanoparticle volume fraction and
Rayleigh number. We also compared and analyzed adding internal heat generation on the nanoparticles and the base fluid
separately, and it was found that by considering heat generation on the base fluid, it mostly affects the temperature field, and by

considering that on nanoparticles, it mostly affects the stream field.

Keywords: A41203-H20 Nanofluid, Free convection heat transfer enhancement, Internal heat generation, Two-phase two

dimensional simulation of lattice boltzmann method.
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1. superconducting cooling 5. Rayleigh number 10. Brownian force
2. viscosity 6. Nusselt number 11. Van Der Waals force
3. Lattice Boltzmann method 7. Hartmann number 12. simple algorithm
4. multi-component Lattice Boltzmann 8. drag 13. Richardson number
method 9. Buoyancy force 14. thermophoresis
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