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Numerical simulation of free convection around a stationary cylinder with

constant heat flux and different diagonal locations using IB-LBM
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ARTICLE INFORMATION ABSTRACT

Original Research Paper In this paper, a new immersed boundary-lattice Boltzmann method (IB-LBM) is developed to simulate

Received 23 December 2016 heat transfer problems with constant heat flux boundary condition. In this method, the no-slip boundary

Accepted 27 March 2017 condition is enforced via implicit velocity correction method and the constant heat flux boundary

Available Onfine 29 April 2017 condition is implied considering the difference between the desired heat flux and the estimated one. The

velocity correction represented as a forcing term is added to Boltzmann equation and for temperature

Keywords: ] A L. . Lo . .
Lattice Boltzmann correction, a heat source/sink term is introduced to energy equation. Elimination of sophisticated grid
Immersed Boundary Method generation process, simplicity and effectiveness while keeping the accuracy, are the main advantages of
Natural Convection the proposed method. Using the developed method, natural convection around a hot circular cylinder
Eﬁ?ﬁ;ﬁﬂ;”eat Flux with constant heat flux in an enclosure with cold walls has been simulated at Rayleigh numbers of 10°-
10°. Moreover, effects of diagonal position of cylinder on the flow and heat transfer patterns and local
Nusselt number distribution on the surface of cylinder and walls of enclosure have been investigated.
The obtained results show that the location of maximum local Nusset number is extremely dependent on
the diagonal position of the cylinder. According to the results of this simulation, it can be said that the
present method is able to imply accurately the constant heat flux boundary condition.
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boundary conditions
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in the present study and those of previous numerical studies
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Isotherms Streamlines
Fig. 3 Isothermes (top) and streamlines (down) for four different
Rayleigh number when an isoflux cylinder is at the center of the square
enclosure.
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