224-215 oo d1 o plashs 15 093 1394 (youa ()0 SuilSo (wIdieo alxo

93 ol dolinle =
—5; =

Y ’ = i =

OV 30w S0 (wigo = & -
=L1\=

mme.modares.ac.ir T s

(R0 oo &G 50 (g pd DVl (b olmle p ol b @b cée oG ST

sy @bl )

35 ol )8y o8l (Sl pawdins ¢yt
raisi@eng.sku.ac.ir 115 iy sg9a0 o) s *

bSes e cileyb!

oS (g dllio

1394 51,0 15 1cdl s
1394 9 0531 o ply
1394 U106 (cols p> <))

b bod @lo cin 50539 b pled @b Jio (Bgoipe Jhw 5l oy (npe diaisme § 0 b ool &ylys Jas! ¢ gaios opl o
955yt Jlaw (sl oSl ¥oles ok ale dliizes 3l (gl loyd 55 BTy ol (glod 3 sl o Jlgp 5 Ty ol (gl

55 8105 S plejen s 0 o pipg S odlitl U g 033 (g S35 e cslion g2 i JSlb gy &0 ood 5

Ol k5
J gle galolh 0 <B <05 gl Job 0.8<n <14 ol pb j23Lls 10° <Ra<10° L) sae sSle dbgupe (slayialyly b ol
@ by sae (il a8 ams o i puls Ll ol Sylis G g bed g by slalie g5y 201 <D <08 S0 i
56 Y Ly slasl )3 logasce ¢ oy 3ady (S e SVl jl okl 5 3950 ol S 5 lidl el 1< L ol (lyoias wﬁwr:
5 bl dae palde & dinn (S5 mej Aold g gl Job o5 wad oo (Ll puizmed guls Moy oo deu |y dladses )l > Sles e

Sl dhie )l 3)80ee 5 by ghes 595 2 e S Ol e @b padls

The influence of a pair constant temperature baffles on power-law fluids
natural convection in a square enclosure

Afrasiab Raisi

Department of Mechanical Engineering, Shahrekord University, Shahrekord, Iran
*P.0.B.115, Shahrekord, Iran, raisi@eng.sku.ac.ir

ARTICLE INFORMATION ABSTRACT

Original Research Paper
Received 06 August 2015
Accepted 22 September 2015
Available Online 28 October 2015

In this study, the natural convection heat transfer is numerically examined in a square enclosure
filled with a non-Newtonia power-law fluid. Two fixed temperature baffles are mounted on the
left wall of the enclosure. The left wall of the enclosure and the baffles installed on it, are at a
constant temperature of T_h and the right wall of the enclosure is at a constant temperature of
T_c, while its horizontal walls are thermally insulated. The governing equations for the power-law

K ds: ;i . . . .

Ngmg. Csom,ection fluid flow are solved with the numerical finite difference method based on the control volume

Enclosure formulation and SIMPLE algorithm. The study investigates the effects of relevant parameters such

gopf;NeWtonian as the Rayleigh number ( [10] ~3<Ras< [10] ~6), the power-law index (0.8<n<1.4), the baffles
arrie

length (0<B<0.5) and the baffles distance from each other (0.1<D<0.8) on flow and temperature
fields and the rate of heat transfer. The results show that an increase in Rayleigh number,
particularly when n<1 improves the thermal performance of the enclosure. Furthermore, using
non-Newtonian shear thinning fluids, especially at higher Rayleigh numbers, increases the rate of
heat transfer. Results also show that, depending on the Rayleigh number and the power-law
index, the length and position of the baffles have significant effects on the thermal performance of
the enclosure.
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