YRI-YIY amioo Y oylos /0 0,99 IR Jlo /lsyLi g Lo jlu SilSeo

& . o/ '.' &
fu(/}fubu{.ﬂéu/b{pﬁ,}f’

s 8

1170067y

W09y 4 Jodsie diuws gakiizo O Zod 0 b slrale )l S gous (garlne

Cro g (AT

¥ oo Oga oo ! SLsy Ld yoesme
Mo Minn w993 33 SIS (Sl wriiten 0SS il yf (oawlivs )1 (g garitifs’
Mo hgelinn w93 y3 SIS (SeilSo mriditen 0SS ¢l
VWAF/ PN oy o6 AYAE AN 16,5550 go,6 A YAY/- YV bl o o )b

oS

-aSmd by dn bz o)l 90 b S (xpe iy alaims 0 pl)] xl plraly Ol JE o0 () 4yl i o
oS o)l Jos g Sl o (g5ldue SoygSmg Sle uliie o Sl L (Julod cnl 50 el nie (o3He
L+ /F s cuyo Ve BT LT BT s slael sagasme jo s ) il sue s damms il (3l (sl yesla i3
el L see &3l g ol s sslizial 0 B Jlow ) dols (5,5 3585 i S 5 /b +/) 61530 Calies s oo/
FSa o oy B e a8 )5 a5 ps S¥slan o (Ga Slag s 05 (9938 5 S (Sl e @l ps SR e po 3958l L
Ol ol Candy ulis 4 azgi bl ol ) dasgie cdl sae gy anae 5l o)l Jl Gl ead S8 sla il il
o sl o Sl Lol JEST I 02 e 4 4295 b (GOl 39k pd S g JHIES o2 (bl o)l s0e

Sebise Oyl JUl e pe Rl e JAe Lanze (250 (RalS Jo @ 0)lgns s (g ol JEST ey ()

o8 — (oSt = ooyl e 4SS b e alims s b alraly o)l Jliil i ganlS OlalS

Numerical investigation of conjugate natural convection heat transfer in porous enclosure
with lattice Boltzmann method

Mohammad reza Rezaie!, Mohammad javad Maghrebi?"
M.Sc. Student, Department of Mechanical Engineering, Ferdowsi University of Mashhad, Mashhad, Iran
?Prof, Department of Mechanical Engineering, Ferdowsi University Mashhad, Mashhad, Iran

Abstract

In this study, the laminar conjugate natural convection inside a porous enclosure with two solid walls is
studied numerically using the lattice Boltzmann method. The Porous media is simulated at the representative
elementary volume scale. The Darcy—Brinkman—Forchheimer model is used to model the porous media in
the range of 10“<Da<10" for Darcy, 10°<Ra<10° for Rayleigh, 0.4<e<0.9 for porosity, 0.1<t,<0.4 for wall
thickness ratio and 1<A;<100 for thermal diffusion ratio number at pr=1. The influence of porous media is
considered by introducing the porosity to the equilibrium distribution function and by adding a force term to
the evolution equation. The effects of these parameters on heat transfer are investigated by an average
Nusselt number. The results with respect to changes in heat transfer regime from conduction to convection
show that any increase in Darcy, Rayleigh, porosity and thermal diffusion ratio number cause an increase in
heat transfer coefficient. On the other hand, any increase in wall thickness ratio causing weakening of heat
transfer coefficient.

Keywords: Conjugate natural convection heat transfer, porous enclosure, Lattice Boltzmann Method, Darcy—
Brinkman—Forchheimer
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