DOI: 10.22034/jmeut.2024.58184.3313- Jols' iupgy— 1F-100 divs AFoY csbinmn oF o laid DY e 10 syl 0ybons yyed oULENS (St pmiricdgo 41y

7€ Jlowgil (ol g (b € o (S 5 (slo,S JUS! p blwy JSb S il (goue (o) p
o dhdzxo SO (90 (9w

nahid.taheri88@yahoo.com .yl | 5 )5 14 05,5 14 olKiilo (Sl cwdiges 09,5 (5 55> (gezmiils d)blb KO-\ H
raisi@eng.sku.ac.ir ¢yl ol o ;5 14l 0,5 s o83l (SlSa s 09,5 colinl "s,.ws) Ol y8!
behzadgh@yahoo.com <]l 3,5 0 8,5 1o olSzils (SilSle qusige 09,5 coliusl owlB O 4

oS>

alioes 9,0 B9 e Sl S 58,5 S5 5 b pasinestl 0pnS m0T Jlowgil oz 5 oonbas (26 b ol o (saals 2 yan anlllas (im0l 5l Gua
5 psiiege ez gl S¥oles il ge Jlb il Ll 5l 5 oo lors il sa sanl 00l em T 0,5 Jlsad (59, 52 Bluy 0, Sy a5 S5 ny e
oolazw! L 363)_31 aoles O (o> u“-’b 41.09 ')"‘9"’"&5‘ J> SIMPLE r‘,l{)’i]| )‘\ solazw! h 9 J;»..S o> u':’S) S5 £ 6“5’1")‘& JL,,;yL ‘_gt,.g ‘_g')").i\
@l bl 358 oe g LoyS JUl el 5 Gl Glee 555 2 som B Ll e oiluil s CmBse Sl ag g 035 i i3y s,
clag sae Ra=10%) YU LI, sloasl ;5 Jg 35800 0oyd Ar sgam b b5 o Shos St cmmms 10 Jsb 2ul3l RA=10%) (only LI, slosl o
2,5 bawgie Clugs soe (53, b oy Jsb il 1 0 a5 8o g3y s ) sas @l 4 4z bl e GielS a0 V8 sga> Lawgie
Sy e Lamgte Elugi sae sl ¥ Gl o Ra=10° 61, 0 < Ry < 2 a3gaone ;3 (somm> il sl (ial3él wionan

st yo abaises Bl 04 o 590 e Jlwsil o a2l oz (b ormds 8 jen 1 gudS slaejlg

Numerical investigation of the effect of a conductive baffle on the combined natural
convection and radiation heat transfer of a non-Newtonian nanofluid inside a square

enclosure
N. Taheri Department of Mechanical Engineering, University of Shahrekord, Shahrekord, Iran
A. Raisi Department of Mechanical Engineering, University of Shahrekord, Shahrekord, Iran

B. Ghasemi Department of Mechanical Engineering, University of Shahrekord, Shahrekord, Iran

Abstract

The present research aims to investigate the combination of natural convection and surface and volumetric radiation in water-
aluminum oxide nanofluid with non-Newtonian effects in a square cavity with a conductive baffle on its hot wall. The internal walls
are radiatively active. The mass, momentum, and energy conservation equations are solved using the control-volume method and the
SIMPLE algorith in the Fortran software for the non-Newtonian nanofluid. The volumetric radiation term in the energy equation is
approximated using the Rosseland method. The effect of the baftle position and size, the volumetric radiation parameter on the flow
field and the heat transfer rate are investigated. In lower Rayleigh numbers (Ra=10%), increasing baffle length improves thermal
performance by about 80%, but in high Rayleigh numbers (Ra=10°) the average Nusselt number decreases by about 16%.
Accordingly, there is a critical Rayleigh number in which increasing the length of the baffle does not affect the average Nusslet
number. A rise in the volumetric radiation parameter in the range 0 < R; < 2 increases the average Nusselt number by about two
times at Ra=10°.

Keywords: Natural convection, surface radiation, volumetric radiation, non-Newtonian nanofluid, conductive baffle, square
cavity.
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