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Free and forced convectional heat transfer analysis of rectangular porous fin
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ARTICLE INFORMATION ABSTRACT

In this article, the free and forced convectional heat transfer in a rectangular porous fin with considering
pressure loss across the fin length is investigated analytically. A well-known Differential transformation
method is employed to obtain the solution of energy balance equation. Convergence of obtained
solution is examined by previous works and they are found to be in a good agreement. In order to
simulate heat transfer through porous media, Darcy model is applied. Also, convective heat transfer
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Heat transfer coefficient is assumed to be constant. Dimensionless temperature distribution is defined as a function of
porous fin convection and porosity parameters. The effects of pressure loss across the fin length on the temperature
Darcy model distribution, rate of heat transfer, fin efficiency and effectiveness of fin are also studied. A comparative
gﬁlzglc;; nmce;hod study is also made between the porous and solid fins for an equal mass of fins. It is highlighted that the

porous fin always transfers more heat at specific condition compared to the solid fin. Results show that
all of the thermal parameters are influenced by pressure loss parameter. So in order to reach high fin
efficiency, pressure loss across the fin length should be controlled.
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Fig. 8 Thermo-geometric fin parameter dependency of the ratio of
porous fin to solid fin heat transfer rate for different values of o and 8
parameters

3 Oyl Jaslh 4 sdsee 8 0 Oyl S Cas Sl loges 8 S0
a,f iz polie Sl b podid g5 Sl sy Clo 8

398



I9330x0 Loy Joxo 9 )'AT),." Oledw

DTM lalxidess yhg) &3 Slabiue abiie b Jodtio b )3 Golaly b lmby wolya JUsl )

3 Syl JE Cans Glpee @ Gl LB =0 Sl ol -11
Al o Gl b o Lagms 4y J5eliie Laye

i Gl fEa=04a=02db g0 ¢lp (<2 »-12
FC QS [ PURUCOVOW SO S ECINR T P A NP [ PR PN PP St
WAl e s (il grnb &> sl 65080

B=cl> aa=0cls ;) Jxdxie b oojl (=3 0 -13
abos sl 10% Tsga> 0, = —0.4

A 4 b bulr A 5o Sl pplSe s L -14
les GRIB30% sga> 55 (b 0 Shes u o )kl bl

ke S 5g8 -5
Sl eyl @
) ghio gl 4
AkgTK?) Jlow 025 lo 5 oodils
Sl b plonlr — JS5S am e sl DA
ms?) il s ol 9
WK glowle o)l Jisl oo R
WMK?D) Jsdscis (o 5y, colas cu s Ke
WMKY) Jsdscia i 5> colos cups K
s Oyl Jsl o 2
e b Glo cwnd Sl Calbe s
(Wm1K?1)
M%) Jsdscs o 2yl waps K
m) Jslse o8 Jsbo L
(kgs ™) Jodsiio (2 3l ()98 o2 0 T
Wm?) LS L q
W) Jsdsis o0 5l o)l Jlaml 5 &
(W) Jolseis 8 sasly 5l oyl Jlusl &5 Qrp
(W) St (b 51 )l JUisl 5 ooy Sle - Om
Skl s Ra
(K) Joedsie (b &)l az yo T
(K) e &)ly> axp0 T
ms?) Jxlscie 58 51 (6598 Jlom <8, e p ¥
Sz e
JEEee (b (950 JLad Cdl s oy
ol blaadl cupo
dny g Oyl JUl g5
S b 0 Sles o o
Hlad cdl by
bl bl
S (3 ()1 el
S (e ann o)l az o
JEss pally
Jo J&&
JHe (0 (i 9o Sl
Jb (Sloins 4 598ug

4D YYD S YN Y MR R

S <

399

3.5 -

S 0=+0.4(f=0),6=0,6=0(5=0),
N 0=0.2(8=0),0=-0.4(5=0)

Fig. 10 Effectiveness of porous fin for different values of o and §
parameters as a function of convection parameter
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