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Abstract : A new numerical algorithm is developed to solve coupled convection-radiation heat transfer in a two dimensional
enclosure. Radiative heat transfer in participating medium has been carried out using the control volume finite element method
(CVFEM). The radiative transfer equations (RTE) are formulated for absorbing, emitting and scattering medium. The density,
velocity and temperature fields are calculated using the two double population lattice Boltzmann equation (LBE). In order to
test the efficiency of the developed method the Rayleigh Benard convection with and without radiative heat transfer is
analyzed. The obtained results are validated against available works in literature and the proposed method is found to be
efficient, accurate and numerically stable.
Keywords : participating media, LBM, CVFEM- radiation coupled with convection
Conference Title : ICFMTE 2014 : International Conference on Fluid Mechanics and Thermal Engineering
Conference Location : Paris, France
Conference Dates : November 21-22, 2014

World Academy of Science, Engineering and Technology
International Journal of Mechanical and Industrial Engineering

Vol:8, No:11, 2014

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 M
ec

ha
ni

ca
l a

nd
 In

du
st

ria
l E

ng
in

ee
rin

g 
Vo

l:8
, N

o:
11

, 2
01

4 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/1

67
09

.p
df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 8(11) 2014 1

https://publications.waset.org/abstracts/16709.pdf

