126-115 yoyo 02 o lousid 18 0,93 1397 s )l (o) 3o SWlo S Ido dlxo

9y ele dolinle ==

: . z &

o 3o Sl (wigo = &
mme.modares.ac.ir ;’7,«/\."__:{;%1

daicme SO 50 Yol S Sgn mé oNgh e OVlw 33T obmle> (Gous Ao
ke filod (SbIg) cod Ol

2 w (. #1 B .
ol ol jes g0 ySan lsdiag (ylay
)5 2 2,8 s oKD (SlSo g (5S> (gezmiily —1

35S s 2,8 5o olEily Sl wiges 3wl =2
e.pishkar@pnu.ac.irc 115 iy Gosio o) o #

R Al wleWb!

b el diwy alaisee 5 50 (1> 1) Yol Jio olgdpmsns (Sospe Jhw obols &)l JES! (g08e gy 4 (Bais ol ) S iy Al
1396 »l5,0 02 x>

ad)S jlai ) asuie agl) S cod g oplite Ol JUil daise ¢ty GladT 6 )la 50 (Cuwl oad aB Dy culi (5ylaie Cuns 1396 406 -5,
Y

3 Oliseb! (gly sl ond o (cw Jrows 0051 31 o3litsl b g oA (g d9de pix> gy 4y Sl SYslee ddllas oyl )5 sl 0 1396 (yoq0 05 ol 5 4
(}/) alaise J)lu 4;5|) )_v‘ ol 04 dunlio S 9 S Yl diej 5 )§.»A oYlhe CJLJ L1y odd AL gs ity @L) (CJLJ Cono Dl 4l
Dl agly s Ra < 10°% 1 g8 L) sl j3 a8 33 osali g (oyp by ohee 5 )l Jlisl » (Ra) by s o b ool o)l )

sl 4 s ly )l Jl 28 Y = 457 4l o Ra > 10% 51 58,5 b, shael )3 5 anslys oyl J) p wgwone 6l il iz

Sl Jas] & amd o ol ol 0s duglie JKouS b s ligd watus (Haspé 9 (M= 1) s Jhw @i puizen )b Ulg;
sl sl y = 457 daise los aygl; 45 o )3 g adlse T 4 dtuly byzehly sl 5 05 02555 peds (Ssipé <Yl bawgs

Yok (Bowpd Jlew
Bl Ay Jly das

b gnie ange dae @las Glodny (g Jhw (ot ) 4 d2g b Casl ply 0igd s (owind g (Fs Vb Ol
e 1b e 2l (1) Vs ol 5 oy Al ol Lols & 48 130,5 alls ¥olaa 5 (PT*) 458l duwgs il se 6 licKel
Ay 365 e Sl > 4y L5 590 dladss | cls Jll o 53 45w ednlie (Pr* = 0.07) 5 of aige

Numerical Investigation of Free Convection of Non-Newtonian Thickening
Power Law Fluids in an Asymmetrical Enclosure under Various Inclinations
Iman pishkar dehkordi”, Behzad ghasemi

Department of Mechanical Engineering, Shahrekord University, Shahrekord, Iran
* P.0.B. 115, Shahrekord, Iran, e.pishkar@pnu.ac.ir

ARTICLE INFORMATION ABSTRACT
Original Research Paper Free convection heat transfer of a non-Newtonian thickening power law (n > 1) fluid in a closed
Received 24 July 2017 asymmetrical enclosure with fixed aspect ratio was investigated in this study. Many of the previous
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Available Online 25 January 2018 studies, addressed the case with symmetrical heat transfer enclosure and for a given inclination. The

governing equations were established by the finite volume method and solved by the SIMPLEC

algorithm. In order to evaluate the code, its results were compared to those of other papers in the field of

Keywords: . A . A P .

Fre{:wconvection heat transfer Newtonian and non-Newtonian fluids. The impact of the enclosure inclination (y) and the Rayleigh
Asymmetrical enclosure ) number (Ra) on the heat transfer and the flow field were investigated. It was found that for Rayleigh
Non-newtonian thickening power law fluid numbers smaller than Ra < 10° , inclination has little impact on heat transfer, while at Rayleigh

Extended Prandl number numbers larger than Ra > 105, the lowest heat transfer was observed at an angle of= 45°. Moreover,

the results pertaining to Newtonian (n = 1) and non-Newtonian thickening fluids were compared. The
results show that heat transfer by thickening non-Newtonian fluids, in addition to other parameters,
depends on the parameter n and in the case of the angle of inclination y = 45°, the heat transfer of
Newtonian and non-Newtonian thickening fluids is equal. Considering the non-Newtonian behavior of
the fluid and nondimensionalization of the problem, a new dimensionless number known as the
extended Prandtl number (Pr*) appeared in the equations that depends on fluids characteristics, flow
geometry, and the power law exponent(n). Its optimal value was observed at (Pr* = 0.07) where heat
transfer from the enclosure was at maximum.
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Table 1 Examination of the average Nusselt number in terms of the
number of nodes
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Fig. 2 Schematic diagram of the reference [21] and Comparison of
dimensionless velocity obtained from the present study with
reference [21]
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Fig. 6 Temperature lines (left) and stream lines (right) at different Rayleigh numbers at n = 1.4;y = 60°
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