3B A¥EL OB38aT asllod

1196 jlgy A I poo (1€ Byladh (P slo
Qo/0P/10 2ubysdy 396 AQ/01/10 :38l)s 336

JJ'J’ 9 é’.’."'ui'b,ﬁj"\:‘.'“ ‘_;Lhw By C)b.bjsu o}‘.ﬁ‘ JS| RLEY axtUas

o908 LUK 515 53 ALO; —of Jhw 5b 0L

E-mail: javaherdeh k@yahoo.com olumSU azly solhuwl 51T sl&iils — SuilSo gawdige 29,5 Jbsbiwl —03 2y 29,95

E-mail: habib_karimi63@yahoo.com Ol 321y sollusl 31T 282515 Olgz OIS g 3y 8Ebl — gou )S Cam>

2 GRS Db o S s el (sSlend (g3 pme JUS K 0550 ALOs — T Jl b o1 5 il Ol dlis al s tedeSr

&'lJJ CM}NJ.:MS\ Q‘)S)}Uw.?r;-.l.ﬁ)) ):'1 B cantllas d’l‘ 33 Cwle s SR ULL;" Lf;)‘)"}g;{':‘t'l':})'\:"t sldasia g,
ASMJw olis 5_).2-5 @L‘bbd)y\& @L‘& MLE,« JJ'fuf‘ )‘_}5 eOR oR LA))\:APJ.A t_)}; 6})J.:).,\J}¢)}g__hi‘_)§ J‘y\.{«‘)\ &‘e:;.,\}u

ma ol gl Sl Sass ol bl s a8 das e OLES Gl el s s &35 SR Al e o S35 bl (lead

.zj,i@a.,\.ALLeLut;)'jj é‘ﬁ}éﬁl"m-v\iiu‘ﬁéw&g

ol 55T allr (3 508 U (3us (Lot (Il 5L 1 g dST (slao3l

Numerical Study of the Particle Size Effect on the Thermal and
Hydrodynamic Characteristics of the Water-Al,O3; Nano-Fluid
Flow through Vertical Channels

K. Javahedeh, Faculty Member, Faculty of Mech. Eng., Islamic Azad University of Takestan, TIAU
H. karimi, Member of Young Researchers Club, Islamic Azad University of Takestan, TIAU

Abstract: This paper deals with the simulation of the developed forced and free convection flow inside vertical
channels using Al,0; nano-fluid, in which, the effects of nano-particles size on the thermal and hydrodynamic
characteristics of the flow has been investigated. Also, the effects of Al,O; particle volume fraction, on the
velocity and temperature profiles has been carried out by numerical solution of governing equations over a wide
range of the Grashof and Reynolds numbers. The results of present work are compared with the previously
numerical works on force and free convection in channels and it shows a good agreement between these results.
Analyzing velocity profile, we found that velocity profile in the forced convection changes to the hyperbolic
scheme sooner than that of free convection. This situation also exists in temperature profile.

Key words: Nano-fluid, numerical study, vertical channel, free and forced convection
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