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Abstract : Unsteady natural convection and heat transfer in a square cavity partially filled with porous media using a thermal
non-equilibrium model is studied in this paper. The left vertical wall is maintained at a constant hot temperature and the right
vertical wall is maintained at a constant cold temperature, while the horizontal walls are adiabatic. The governing equations
are obtained by applying the Darcy model and Boussinesq approximation. COMSOL's finite element method is used to solve the
non-dimensional governing equations together with specified boundary conditions. The governing parameters of this study are
the  Rayleigh  number,  the  modified  thermal  conductivity  ratio,  the  inter-phase  heat  transfer  coefficien  and  the  time
independent. The results presented for values of the governing parameters in terms of streamlines in both fluid/porous layer,
isotherms of fluid and solid porous layer, isotherms of fluid layer, and average Nusselt number.
Keywords : unsteady natural convection, thermal non-equilibrium model, Darcy model
Conference Title : ICMCE 2015 : International Conference on Mathematics, Computing and Engineering
Conference Location : Singapore, Singapore
Conference Dates : January 08-09, 2015

World Academy of Science, Engineering and Technology
International Journal of Mathematical and Computational Sciences

Vol:9, No:01, 2015

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 M
at

he
m

at
ic

al
 a

nd
 C

om
pu

ta
tio

na
l S

ci
en

ce
s 

Vo
l:9

, N
o:

01
, 2

01
5 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/1
27

24
.p

df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 9(01) 2015 1

https://publications.waset.org/abstracts/12724.pdf

