7o}

mENETTES | TFS-017274

he Mechanical
of Thaiond

msﬂs:"gw’iﬂmmuﬁaﬂhﬁmnssmﬂ%aaﬂmmwszmﬂ"lmu A39n 23
4 — 7 WoaAmuy 2552 39niaLtualna

ﬂ'l‘iﬁﬂ‘isﬂl,%\‘i"{lﬂaE]\‘i'ilEl\‘lﬂ’liiZ‘iJﬁﬂﬂ?ﬁ&%ﬂ%ﬂﬂdﬂ@ﬁ1%ﬂ%’lf%
TwszuunanszriIng Jet-impingement AU Micro-channel
Experimental investigation of Heat transfer using Nanofluid with

Jet-impingement / Micro-channel cooling scheme

P % 1 Y a *
TUA UIVATUTUN RS a;?ﬁil ﬁ%ﬂiﬁ]t

weslJidnsgaummnacaniuaznmydsimanuion
1 a_ a 4 a a o 1Y
meadmianuaieina anzdmnrinmant sninmasnaluladnizasuinaiouy’
WU LUATAT NTINNY 10140

* Gada: INSANT: (02) 4709109, Insan3: (02) 4709109,

E-mail:poppelonie@hotmail.com L&z surachai.san@kmutt.ac.th

UNAnga

ﬂ%]'gﬂ'ué’mwmwm”auﬁ'ﬁadmﬁzmmaaﬂmﬂqﬂmzﬁ&aﬂmaﬁﬂéﬁmgdﬁuasmmﬂ e uin
a:@i”aaLﬁummmmmhmsmalmmm%’aulﬁﬁ‘m:um:mmam%’amaaqﬂﬂstﬁmmﬁ FLUUNRY
3214 Jet-impingement U Micro-channel Lﬂuizuuﬁvlﬁgﬂaammuifu LﬁiaLﬁl&lmmmmmiumﬁ:ma
anuauluguUniniiaansefing lasliasrhaulnanssuiason (Jetimpingement) dandasinaiuuy
JiaumudsiIfarmaidinual lnariutasawaidn (Micro-channel) I@mmﬁ%’mﬁ&jdﬁﬂmﬁamsmLa'%:u
matnamanusanlaslsrad namluduasiauluszuunansening Jet-impingement NU Micro-
channel waaavlmmiuﬁslﬁﬂmadwamzmnﬁwﬁua‘hbmﬂmaqvlmmﬁmfl@aaﬂ"lfﬁﬁ (Ti0,) ffawa
auna 21 nm AanuTutueng 9 @3 10 mg/l, 50 mg/l waz 100 mg/l Muday lasnasauisans
FUIUANITY 40 W/cm2 ﬁé”m’m’lsvlmamaamsﬁﬁmu 0.8 I/min, 1.0 I/min, 1.2 I/min, 1.4 I/min, 1.6 I/min
waz 1.8 I/min euE1AU Mmsmaauvlﬁﬁ’lmsf@qmvmuﬁ"uaa“uaa"l,vsaﬁin]”ijmwiumaamm:qmv&qﬁﬁ
AANagay oAU WM ANRNUIZANEMItNomAN3auIa9ILY INHAMINARaINLI asvheuidu
vas s lusnansoudsulsansnsiamenufanassrunldinnninmsiaudiduin ussis
&l’]ﬂ’sj@ﬁlﬁhﬁ“].l 4.59 % NANUTUTH 100 mg/l uazdas 13 ina 1.8 Umin

[ o a . . . Rt a n( 1 ¥
A181A8): Jet-impingement /Micro-channel/a a4 e lwanyszaninmsanamanuian



@venerr=sf TFS-017274

1he Mechanical l]
of Trailond

Abstract

These days , the work power requirement for electronic or power devices has been greatly
increased .In this regard, well-powered cooling systems are also required to meet these challenges in
parallel. In this study, the cooling scheme; the jet-impingement and the micro-channel flow are suggested
as two effective solutions. The Jet-impingement of used liquid produces a large amount of heat transfer
coefficients in the impingement zone, while the Micro-channel can help remove heat flux by processing
heat convection via the direction of fluid flow . According to experimental works, the convective heat
transfer of “ Nanofluid “ consisting of distilled water with TiO, (Nanoparticles) at 10 mg/l, 50 mg/l and 100
mg/l, were designed to flow through the hybrid scheme between the Jet-impingement at 40W/cm2 then to
the Micro-channel cooling at specified flow-rate at 0.8 I/min, 1.0 I/min, 1.2 I/min, 1.4 I/min, 1.6 I/min and
1.8 I/min, respectively. The Experimental result indicates that the best convective heat transfer coefficient
of nanofluid is at 4.59 percent and happens conditionally in the mixing of TiO, 100 mg per 1 liters of
distilled water with the flow rate , 1.8 I/min.
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