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Fig. 2. Fin and microchannel dimensions
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Fig. 3. The geometry showing the N, S and D-type inlet
and outlet arrangements
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Fig. 1. Geometry of microchannel heat sink with direct
inlet and outlet (I-type)
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Table 1. The magnitude of coefficients in function of g
for AL,O ~water [17]
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Table 2. Thermo-physical properties of water and Al O,
at 300 K [21]
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Table 4. Heat absorbed by fluid and the relative
difference between the absorbed and applied heats for
different heat sink types
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Table 3. The average Nusselt number for Water and

I-type heat sink utilizing different numbers of elements;
AP=15kPa and ¢, =150 kWm"
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Fig. 4. The average Nusselt number obtained for Chein

and Chen geometry [4] for three pressure drops of 25, 35
and 50 kPa
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Fig. 6. Average velocity of Al,O,-water nanofluid with volume fractions in microchannels for AP=15 kPa
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Fig. 8. Average velocity of AL,O,-water nanofluid with pressure drops in microchannels for water
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Fig. 10. Average temperature of Al,O,-water nanofluid with pressure drops in microchannels for water

wloSols S o oy myje =¥ =5
Sl o355 S5 e 4 i &5 el OS5 L iy
adlas 3o ol )3 0l (Gilodnd (2lo )0l £55 )z sln Ml
ot o3y L VY S b Sl 5 Jubiol 10 Lib el ol
g5 olsSols oy S clos STan 48 350 013 VY S5 J)
134 55 bl .l 58 il 4k ) g cpslS 45,0 VA5 il T
5 JU b2y pas cle 4 sl oo odalie oloySoly S slaaisS
2 Oygo 4 o ol il Sl @8 (el bl 3 eSS Jlw
s esSols g5 i 0 5 e K5 Colin b s
ol 038 51 S 9 D gy olo)S claols 3 S clos piSTus o
) ol Sols 31 oslizal Glanl ) K & olo )
i st o o1 Jul 3 Sy ek 5,5 5 e 4 S

49

55l 0 dol> Cand (gly Lod m597 0950 aud o o3ltwl ooyl
o odly s VY s 5 Kbl V0 Lié s O el oo Sols
bl oS 558 oo odalie 0ld wyp 2loSols g5 F o sl ol
B8z |y il o 56l ole Sols (o )US ladisS YL )l 4
a5 b et 35 355 ol 53 Sl aloals Lo o g8
Jds & b U 9,Se (63959 4l > ylys il oy 09 YU &
b JU 5 See 3909 4L 55 omb slod b odgaee (Jluw 5YL e
£5 obSoly &5 555 o odnlin VY SS  pioren L8l o sl
ool 5500 olo)S slaols 4 Cans (6B lgss slod wije gl T
e colaial)l ol L 55 [F] o g o &S jebolen ol plo

23 6 o) oly U5 Lod @55 0955 (295 5 S2929



FAA B FAY doxias TN o oY 0)led DY 0593y pool SlSo cuobitgo 4 il

Temperature
Contour 3
3.160e+002
3.146e+002
3.132e+002
3.118e+002
3.104e+002
3.090e+002
3.076e+002
3.062e+002
3.04%e+002
3.035e+002

Sombarqre
3.207e+002
3.188e+002
3.169e+002
3.151e+002
3.132e+002
3.114e+002
3.095e+002
3.076e+002
3.058e+002
3.039e+002

K]

] 0003 0.006 ()

00015 00045

S talyl

T

3.179e+002
3.163e+002
3.147e+002
3.131e+002
3.115e+002
3.099e+002
3.083e+002
3.067e+002
3.051e+002

0006 (m) Z/I\ X
S 0 EE——

Sonbarg e
3.207e+002
3.188e+002
3.170e+002
3.151e+002
3.132e+002
3.114e+002
3.095e+002
3.076e+002
3.058e+002

3.039e+002
[K]

D)l

JWwlighs 10 ,Lid ;5 zg,5/39,9 ilidee iulyl £55 )k (sl (loySoly dols Cuonnd 3 Lod 2s595 1)) UG
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Table 6. Performance indicators of MCHS for different
volume fraction and AP=15 kPa

g lises by, Lid Cél gl alo,Sols 5 Slos g s LG 10 Jous
Table 5. Performance indicators of MCHS for different
pressure drops and volume fraction of 4%
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Table 8. Performance indicators of MCHS with
temperature-dependent and independent properties for
AP=15 kPa and ¢p=4%.
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Table 7. Performance indicators of MCHS with and
without considering Brownian motion for AP=15 kPa

and ¢p=4%.
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