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Thermal Resistance, [°C/W]
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Heat Transfer Coefficient, [W/mzK]
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Heat Transfer Coefficient, [W/m?K]
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Thermal Resistance, [°C/W]
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Heat Transfer from a Plate-Fin Heat Sink by Air Jet Impingement
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Abstract: Plate-fin heat sinks are normally used for CPU
cooling to make extended surface for heat transfer
enhancement. Each type of heat sink has different numbers of
fin and different fin heights. However, increasing of the number
of fin and fin height causes the distance between fins to
decrease as well as the flow distance from the exit of a nozzle
to the base of heat sink increases. This causes flow resistance
to increase and affects the performance of plate-fin heat sink.
This research aims to investigate the effect of fin height on the
performance of the plate-fin heat sink impinging by air jet. The
heights of the fin are 17, 22, and 27 mm with the same base
size of 60 mm x 60 mm. The experiments are conducted in the
Reynolds number range of 14,000-50,000. The experimental

results show that the overall heat transfer coefficient is
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augmented by increasing of the Reynolds number and fin
height. Use of a plate-fin heat sink reduces the thermal
resistance to 30 times as compared with the one without plate-
fine heat sink. Moreover, for H/D >=2 and Re < 25,000, a
plate-fin heat sink with air jet impingement enhances the heat
transfer rate about 50 times. The distance from the exit of the
nozzle affects the heat transfer rate only for the case of 27 mm
fin height and increasing of H/D reduces heat transfer rate. For
every H/D, increase in fin height enhances the heat transfer

rate by reducing in the thermal resistance.

Keywords: heat sink, heat transfer enhancement, jet
impingement, overall heat transfer coefficient, thermal

resistance
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3 l¥ Ry, anassanaldiinmyszunaanuonain udetelss
muﬁmmgwaaﬂ’%mmﬁ'ﬂ 17 mm U8z 22 mm SHMSLAY
TeuzRITERIRAanLUHWN AR (HD)  MifiNansznuny
ATINTTELNBAMNTBUNNLHUNAFELLRY tasazifnldindn
Ry fielnal@usiudniunnd HD

0.6

0.5

0.4

0.3

R (°CIW)

0.2

0.1

0 T T T T
10000 20000 30000 40000 50000 60000

Reynolds Number

gﬂﬁ 6 WEAIFN thermal resistance 9INMINITUVDIBINARY

UULHUTEY Plate-Fin Heat Sink ﬁﬁmmgd 17 mm

0.1

0 T T T T
10000 20000 30000 40000 50000 60000

Reynolds Number

gﬂﬁ 7 ugaein thermal resistance 3INNIINITUVDIDINARY
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#1 thermal resistance (Ry) 3INNMIWITUTEIOINA
MUNLAUNAFaUTTiNsRaas Plate-Fin Heat Sink ﬁ'ﬁmnga
27 mm fiszgsvinsanndmeaiafoudunagoy (HD) @9
me“lugﬂ'ﬁ' 8 lawazdiulddn (ilead Reynolds number e
Lﬁ'wﬁunnm H/D 22 Ry, a0adsdna bAin1Tsztnaanutan
d9w laofl HID = 1 sinasiien Ry, @‘i'}qﬂﬁﬂﬁmﬁzmmmm
i”auﬁ‘ﬁ'gm 82U Ry 7 HID = 2 uae 3 asfienlndifissiuansa
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gﬂﬁ 8 U§aIAN thermal resistance mnm‘svjwmaammﬂm
UnHUIDU Plate-Fin Heat Sink %A1 27 mm

aNIWAVBIANNGIVBY Plate-Fin Heat Sink don3
JTUnsaNNTan me‘lugﬂﬁ 9-11 MU HD = 1, 2 uaz 3
auddu Tapfien thermal resistance (Rp) 3NMINITUV Y
MARILULHUNAFDLUEAI LA LAWN Lﬁammgwad Plate-Fin
Heat Sink Laduen Ry, HANRARI §INAMANNITIZUIHAINT O
ﬁ%uém%"unnm H/D

HaNsENLIANTauInUHUNagaLfifinNsiass
Plate-Fin Heat Sink (Jawffauifisuiumiszunsanuionlas
mi‘vjwumaammmﬁmammﬁm'ﬂm‘lsjﬁmsamﬁz& Plate-Fin
Heat Sink ﬁuLLamlugﬂﬁ 12 lapaziuledndn  thermal
resistance #1liAans Plate-Fin Heat Sink (Rin ) W Denanas
Uszanm 25 i lafimdiaas Plate-Fin Heat Sink #i H/D = 1
§ 3L 7 HID = 2 uar 3 1w MIAAas Plate-Fin Heat Sink 1z
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é naéafie Re<25,000 Lile Re>25,000 Plate-Fin Heat Sink N
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Unurinian Plate-Fin Heat Sink fi H/D = 2
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TSF012
5. a1l 8. Syanansal
Nans:‘ﬂmlaemnﬁumwgwm Plate-Fin Heat Sink A Anflesunsarinfiannuion (m’)
URZIZHEANITER IR AaNUUKHWNaRaLSa % (H/D) fagussnue D vnaFuduguinaINMssaRaia (m)
‘lumss:mmmm%"au‘[ﬂmmﬂ“ﬁmmﬂﬂwm‘fu uaadliiAnIn H szuzsvaslanadafukunasay (m)
M3Aaas Plate-Fin Heat Sink azgaal@msszunsanufeniin h fulszAnsmamemanuion (WIm>°C)
ﬂdﬁmﬂ%’mﬂjwus:mUmmé’amﬁmazml,ﬁmndw 30 ¥ 1 nzualihildudunasiniiaanaion (Amp)
Wiouruil #1M5U H/D >= 2 MstiosuaumItmanuon k frnsiimsinenuian (Wim-."C)
Tnun3Aaas Plate-Fin Heat Sink iwﬁumsvjwmzmﬂmw Nu Nusselt number
%aua:ﬁﬂs:ﬁw%mwgaﬁuﬁaﬂszmm 50 11 Wlasn Reynolds e é‘mwmsmsJmmm%auﬁgnmmﬂn’mmaaﬂ
number fen6n wananit Gawuinszey HD exiinansznuda Tagmaienufandaniansiioiui (W/m’)
mMasEsIMItemanNiouiile Plate-Fin Heat Sink 3a21% a é’mwmsmUmmm%”auﬁgﬂmmﬂmmmaaﬂ
ga@ﬁv’m@i 27 mm 4wl Taeft HD ga“ﬁm:ﬁﬂﬁmis:mumm Tasmsmanueudenitansissiud (wim?)
Fauaaay MIuBNTWAVEIANGIVEY Plate-Fin Heat Sink i Gin sanmstamanuianiitieanwassnwlni
Lﬁammg\nﬁw"fum Ry, Senaaad d9naliiinsszunsanuson danitantiaoud (W/mz)
ﬁ“ﬁuﬁ%m%’unﬂm H/D qr a“'mwmimsJmmm%auﬁgﬂmmﬂn’mmaaﬂ
Tansunssadanitansiriud (wim?)
6. ieAnsInilszna Re Reynolds number
VOVOUAMIIUNIIUNBINUFRUABWANTIIY (8N.) Al R Thermal resistance fiin13@n3 Plate-Fin
msaﬁfum&umﬂs:mmlumseﬁ’nﬁumsmu’i S0t Heat Sink ("C/W)
Rin_uf Thermal resistance ﬁqﬂﬁﬂﬂiam“iﬁ Plate-Fin
7. lanan3en9de Heat Sink ("C/W)
qmmgﬁﬁ@iummmm ‘o)
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