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Numerical Simulation of Laminar Heat Transfer in a Square Duct fitted
with Orifices

¢ a Jd Y Q.

a_a v aa o o aav o Y 2 ¢*
NAANINY aIITBUNINY, WNNY ‘Wﬁi’]?ﬂﬁﬁ\i, NASY AMWHSN Las WIHIDA WIHTNINA

MUIMIAINITUATOING AULIAINTIUATAS

o ~ ) o o
’LT’E]TU“L!W]ﬂT‘L!T’ﬁEJ‘Wigﬁ]ﬁlmﬂa1Lﬂ1ﬂﬂ!ﬂﬂ1ia1ﬂﬂi¥‘u@ WAAANIZUY NFAUNNI 10520

UNAAED
. e

a da o aa ] ' A P VA { v o A an °
ﬂ']i'Jmi']Sﬂl"]f\W]'Jlﬁ"U!LU“Uﬁ']ilil@]"U@Qﬂ?iﬂ?ﬂ!ﬂﬂ?1ﬂ%ﬂuﬁlusﬁ'3\1ﬂ'ﬁ.lﬂﬁLLUUﬁ11]u151uVIE]?T!W%fJiJ (ﬂiﬁﬁﬂﬂ?iﬁﬂﬁillNuﬂﬂiWﬁﬂ?Mﬂ

ada =

o Ya 1 Ao P a 2 aay Y o o 2 o A o L
fmualdimeliansuzuuuguuginiined Tasldlimsaaauruesslalilidnvazmstanudeaiguilznei a = 30" Taslim
3 U 1 ' Cd aa 1 1 o 1 1 @ 3 1 1

gasdusznNuduiugUna1uenes lnaoidurugUINa19UDINe (diameter ratio (d/D), DR) 11111 0.5-0.8 1A BATIAIUVBITLOL U
FTINUAUBEI NAABAIINGIUDIND (Pitch ratio, PR) 11111 1.5 msfwialiislsmasduiiowazidond IS ninamasuuy SIMPLE

X o 2y vo o ' v o P s & Yy ¢ a ¢
G]Nﬂ'ﬁﬂ']ﬁf]\iullﬂu']!ﬁuaﬂﬂ!ﬂﬂymﬁfﬂ']ﬁﬂ']f]!ﬂﬂ'ni]ﬁ@ullﬁzﬂ']ﬁTWﬁﬂ]@ﬁﬂlaq‘lﬁﬁﬁ'ﬁ’iiu!ﬁﬂ]!ﬁﬂiuﬁﬂuuwui’]u!ﬁuW']uf!uf]ﬂﬂ']\?‘lﬁﬂiaﬁﬂﬁ

v o 1

YOINOTHALIRTE $39910 Re = 100 D9 1200 vz lddnywave s  lasonsniemanusounazmsgadoanuaulunemnaey

Q

'
v a A

v o Ay ¥ oA A v o Ao a ' ooy ° a o A A o ' ' v
W Nﬂﬁw‘ﬁﬂqﬂﬂ']ﬂﬂaﬁ!wﬁﬂil Qﬁﬁﬂﬂﬂ?iﬁﬂl!wu@@ﬁwmgﬂu’ﬂﬂ!lﬁﬂﬂlﬂﬂﬂﬂﬂﬂaﬁ!ﬁﬁﬂﬂﬂ(ﬂﬁﬁwqwﬂﬂ Iﬂﬂﬂ']ﬂ']iﬂ1ﬂLVlﬂ'J1iJ§ﬂuTﬂﬂ

o a g = o @ = v v
weraslumanveuaviadan (Nusselt number) ngfﬂ5’g’ﬂluL’dﬂﬂ311]ﬂ‘L!IﬂEJLLﬁ@N1H!Wﬂuﬁ]@ﬂ@l’)ﬂ§$ﬂﬂﬂlﬁﬂﬂﬂ1u (friction factor) WUIIND

a A o

a4 A v o o Ad a4 aa a1 A ' v Y 1 A A v o Y v . a <
UGG qiﬁ“l/li]ﬂ']i@]ﬂlmu@f]iV\l(ﬂﬂﬂﬂﬁ/‘lilﬂ']iﬂ']fJWIﬂ'J']iJi@ullﬂﬂﬂ'J'WI@ﬁl‘l’iﬂfJN @!iﬁw'\lﬁﬂﬂ 1agN1IaAA3IUDd DR VI'ﬂ‘Hﬂ']LﬁﬂJuﬁL“}fﬁVILm%

o A X ' ] ' ] ) a A
ﬂﬁﬂi&ﬂﬂu&ﬁﬂﬂﬂWU!Wﬂﬂlu Tﬂﬁl?ﬂ DR=0.5 ﬂzslﬁ’mmimﬂmmm%’auuazmmmﬂuammﬂum‘wa

LRt a

Mndn: NedqSa, uHueeI A, Mstamauiou, AnudsanIu

>

Abstract

Laminar periodic flow and heat transfer in a three dimensional square channel with isothermal walls and with « =30°
orifice baffle; (diameter ratio (d/D), DR) in range from 0.5 to 0.8 and (Pitch ratio, PR) of 1.5 is investigated numerically. The
computations based on the finite volume method, and the SIMPLE algorithm has been implemented. The fluid flow and heat
transfer characteristics are presented for Reynolds numbers based on the hydraulic diameter of the square channel ranging from
100 to 1200. Effects of orifice baffle on heat transfer and pressure loss in the square channel are studied. It is found that the
orifice baffle performs better than the smooth square channel for all Reynolds number values. The decrease of the DR leads to an
increase in the Nusselt number and friction factor. The computational results reveal that the DR of 0.5 provided the highest on
both heat transfer and friction factor.

Keywords: square channel, orifice baffle, heat exchanger, friction
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