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w ?; pFt q=@ pDv=QB OOa =@ Cq=}U |=Q@ sDU}U u}= |q=@ �AtB u=wD V}=Ri=

"CU= uewQ

s�qa CUQyi
�m� xe}D `=iDQ= %a

�J/kg.K� |}=tQo C}iQ_ %cp
|UQ=O OOa %Da = K=H2

|UQv}= ?} Q[ %F
nv}v=i l =m]Y= ?} Q[ %f

�m� p=v=m `=kDQ= %H
�m2� |Q}PBPwiv %K

�W/m.k� |DQ=QL C}=Oy ?} Q[ %k

=yCWwv=B
1. permeability
2. porosity
3. inertial coe�cient
4. collocated grid
5. hybrid
6. line by line
7. harmonic mean
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gered arrangement, is numerically studied. The Navier-
stokes and Brinkman-Forchheimer equations are used
to model 
uid 
ow in open and porous regions. The

ow is assumed to be laminar. A �nite volume based
method, in conjunction with the SIMPLE algorithm, is
used to solve the equations. The local thermal equilib-
rium model is adopted in the energy equation to evaluate
solid and 
uid temperatures. The e�ect of parameters,
such as ba�e height, ba�e spacing, Reynolds number
and thermal conductivity ratio between the porous baf-

es and the 
uid, on the 
ow �eld and local heat transfer
rate is analyzed at two values of Darcy number. Con-
sidering the e�ect of geometrical and physical character-
istics of the porous ba�es and 
ow parameters on the
developing velocity pro�le and the local Nusselt number,
it can be concluded that the developing length, as well as
the value of fully developed Nusselt number, are a�ected
by these parameters, while, in the case of conventional
thermally developed duct 
ow, the Nusselt number is
independent of these parameters.
The results indicate that the local heat transfer coe�-
cient signi�cantly depends on the formation and varia-
tion of the recirculation caused by the porous ba�es, so
that, in cases where use of porous ba�es leads to a recir-
culation zone, the local Nusselt number in the entrance
region is less than that of the fully developed region. It
is also shown that the heat transfer performance ratio is
signi�cantly improved for high Prandtl number 
uids.

Key Words: Fluid 
ow, heat transfer, porous ba�e, local
thermal equilibrium, Nusselt number.
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Abstract
In the present study, analysis of 
uid 
ow and heat
transfer in the entrance and the periodically fully devel-
oped region of a channel with porous ba�es in a stag-


