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"Micro-channel heat sink



ouls plowil (s Jdg3 p1 (55970 9 el cdoidio 1 gl Juad

Cod slos aS Jloy L oS o 0l 1) o3l a0 Slae 3l Jol> sl )5 5 0090 wlas
9 ML’L;A A_i.a__w Cd Co—w A od..:)‘o).: )‘ u)‘).> JLM‘ ‘ow ).»..MMJ o\.b)‘of GLAQ )‘ A_i.u.m
o B oley cnl )3 g oad iBgte &l > JUl gl plp eaijloy g St Sup (n Led &5 Sl
Coloe Ol asms o JLasl il an 1) L yS 8 a0 5Ls gau a5 0,10 0425 5 ale slaoassS
A ez 9 95 e oo Sl 5 m e ) LoyS Wilgi oo g anils lse a4y s (00 2le)S
WS ol 0,5 A g, a8l 5l L8 ol e ylo (g yiin oy 2le S cos b as pl Lo
Sl an 9 050 o oolainl 48 5l Liges laouisS 3 g4 ol o aled Qi 1) (i LS

D g0 ool ST 3 )50 S Zop (43,5 S (gl 0aisS S b S B0 )55l ]

o=l o aib oo 0d3l0 p axly sles juals sla g, 5l o Jole b oolo 5B s

A g &S 0 00,08 |y Cel 0oy TS a5 (G35 jgu eSS jeb 45 010 3925 jem eSS >
L mle cazedl 0 00l oo by Koy Cam a5 00l ooy olo g 035 o0 bl mole
B{PSE iy L U IPSTVWITON SRLPURIP TRUAL SER PP WS TE U N GWE{ KSVRCI WOV v Erp DY R C

Iyl RPWp

O ygmo A 4S5 Sg-d o onnl i b.:")ly Gl S cup 3l Al S pgal ) SO 0

Sl 0ads Al glaslg]



ouls plxil (g JdgTs 1 (5590 9 bl cdodilo 1 Jgl Juad

ol sle S Cop 4l SO Soolad V=Y S

Lo JULS 3, Soe el g 0,38 Y=
Sl iz 3l g iidize sla colaw b oS aten ) slaJows sles daJULS 5,5
6la Bus 13 o5 Ly bl Lol ool wigd o sl Gilises sl (6 5 b glicte
5059 9 Lan] 5o o solaul o5 Jlow pz> o 4 aS wil o &)l JEl ales 5l so0xie
PURIENVORSRCI PRI P YR IR SR g JICHIV-PRS | f INC P IK S VPR SRSPURIIE S g
ol o pble a0 blwy ol cblB alil so (S50 0 (97 A0 Lol yen gy ColS
oS el ST L0 ] el oo, Ll 4y calises liize sla oy p oy YU &) > JLal
S g Sl 22l L g, ol 510l (oSe o s Job i b x> 4 s S
J=B Jlaite ol s 0929 Sle @ bty S )0 4zl )0 il oo G131 e & s
0 S 58 ey 3y5me 9l A5 sl e 05 g A Sl ez S 4 Sl g2
oogame 1o Loy (Silg i Sl o widly go bapinsg Soo hol liz! 5l (S Lo JUS s S

plasl o 50 5 La JUB 6 (59, = (2loiesh (985T o8 9 oo yog,Se 800 LY -

" Roughness
"Hydraulic diameter
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Abstract

Development the heat transfer parameters and incrementing the thermodynamic
efficiency for higher and better cooling were made necessary by increasing
improvement of industry. Nowadays industry is able to manufacture the system with
more swarm of computer chipsets, and so need to new way of cooling due to the
productuin of heat at the limited area. The micro-channel and nano-channel heat sink

with various surfaces is a good equipment which can be used for cooling.

In this study, the steady-state fully-developed laminar flow of non-Newtonian power-
law sluids is examined in a circular microchannel without and with slip boundary
condition and under an imposed constant wall heat flux and also iso thermal wall
temperature. Effects of slip as well as the hydrodynamic and thermal key parameters on

heat transfer and entropy generation are investigated.

The result reveal that increasing the Brinkman number and the flow behaviour index

both lead to increasing the entropy generation and decreasing the Nusselt number.

An increase in the slip coefficient leads to an increase in both the Nusselt number and
Bejan number, whereas it gives to a decrease in entropy generation. And also the results
of this study showed that the pseudo-plastic fluid is more effective in the heat
absorption on the surface than of Newtonian and dilatant fluids. It is concluded from
entropy generation analysis the the shear thinning fluids has more thermodynamic

efficiency that of Newtonian and shear thickening fluids due to less entropy generation.

Keywords: Micro-channel, Power-law fluid, Newtonian fluid, Slip, Viscous dissipation,

Temprature field, Nusselt number, Entropy generation.
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