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Numerical simulation of natural convection of square
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based on lattice Boltzmann method”®

Qi Cong"" He Guang-Yan" Li Yi-Min" He Yu-Rong?

1) (School of Electric Power Engineering, China University of Mining and Technology, Xuzhou 221116, China)
2) (School of Energy Science and Engineering, Harbin Institute of Technology, Harbin 150001, China)

( Received 8 June 2014; revised manuscript received 22 July 2014 )

Abstract

As an effective heat transfer medium, Nanofluid is used widely in heat transfer field. However, due to the contra-
diction between the heat conductivity coefficient of nanofluid and the cost of nanoparticles, a new mixed nanofluid is
developed. In order to investigate the natural convection heat transfer characteristics and the interaction mechanism
between nanoparticles, the lattice Boltzmann equations of nanofluid flow and temperature fields are deduced by multi-
scale technique based on considering the interaction forces between nanoparticles, and the lattice Boltzmann model of
Cu/Al;Os-water mixed nanofluid is established by coupling the evolution equations of flow with temperature fields.
Nanoparticles distribution in enclosure and interaction forces between nanoparticles are investigated, it is found that
Brownian motion force is far bigger than any other forces, and the effects of temperature difference driving force and
Brownian motion force on nanoparticles distribution are biggest. In addition, the effects of nanoparticles fractions and
Rayleigh number on natural convection are investigated, and the natural convection heat transfer characteristics of
mixed nanofluid (Cu/Al;Os-water) are compared with those of single metal nanoparticle nanofluid (AloOs-water). It is

found that the mixed nanofluid has a higher heat transfer characteristic than other common nanofluid.

Keywords: mixed nanofluid, interaction forces between nanoparticles, lattice Boltzmann model, natural

convection
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