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Heat Transfer from a Plate-Fin Heat Sink by Air Jet Inpingement
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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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60 - —a—HD=2,hf =27 mm
:I ee4e-- HD =3, hf =17 mm
g 50 A X--- HD =3, hf =22 mm
E. 40 -+ HD=3, hf =27 mm
13
30
20
10
0 T T T T
10000 20000 30000 40000 50000 60000
Reynolds Number

UM 12 ugeIFNFad VD46 thermal resistance nlaifinng
@Aaa9 Plate-Fin Heat Sink #a@ thermal resistance NAN3
#aA9 Plate-Fin Heat Sink
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5. a7 8. dyananwai
Naﬂszwwmmﬂﬁummgwaa Plate-Fin Heat Sink A Anflesunsarnfiannuion (m’)
LRZTZHZWH N TERINIRIAANDLHUNAFa LT (H/D) AaausTaus D mmﬂLﬁumuguﬁﬂmamwaaﬁﬁﬂ (m)
1%mﬁzmUmm%"auiﬂﬂﬂ'lﬂ’ﬁi]’lﬂ'lﬂﬁd’ﬂ%ﬁ% W TALANI H 28IV RIU AN BRI ILHUNAFAL (M)
56 Plate-Fin Heat Sink 2178 l#nnsszunsanafendiu h fulszantmthemanuian (Wm™c)
ndﬂmﬂ“ﬁmﬂjwmzmymm%"amﬁmaaml,ﬁmnh 30 110 I nzualwihildudunasiifioanasau (Amp)
Wionruil § MU HID >= 2 MItlssussunsanamanuion k fasfimathanuian (W/m-"C)
Tnunn3Aaas Plate-Fin Heat Sink sfmﬁumivjwm:mﬂmm Nu Nusselt number
%aua:ﬁﬂﬁzﬁﬂ%mwgﬁuﬁws:mm 50 i Lilaen Reynolds Qe é’mwmirhammw%”auﬁgnmmﬂmumaaﬂ
number fiendn wanandt Sawuinszes HD ezdnansznuda Tagmsienufandanianiisiui (W/mz)
mssaEsumMIteimanuiouile Plate-Fin Heat Sink §a21W ar é’mﬂmsmsJmmm%’auﬁgnmmﬂn’mmaaﬂ
gaﬁv'al,wi 27 mm 4wl Tae@t HD ga’fm:ﬁﬂﬁmsszmﬂmm Tagmswianusoudanitomibeiud (wim?)
Fauaaad MIuBNTWAVLIANGIVEY Plate-Fin Heat Sink o in sammstomanasouiiinnnnasonluin
Lﬁammgmﬁuﬁum Rp ifnaaad adnalilinisszunsanuion danilamieiud (W/m’)
ﬁ’fué’m%‘unnm H/D ar a°’m’1miri'1:JL"nﬂ'sm‘S‘”auﬁgna’m'mrmmaaﬂ
Tamsun$sadanitansinoud (W/mz)
6. naanssNsznd Re Reynolds number
VOV DENIUNBINUFULIRUNNTIY (7N7.) el Rin Thermal resistance #i5in13Gaas Plate-Fin
matuauwudsznalumduiumnwi suil Heat Sink ("C/W)
Rin_uf Thermal resistance “ﬁvlliﬁmiaﬂ@% Plate-Fin
7. 1aN&a1381989 Heat Sink ("C/W)
qmmgﬁﬁ@mmmmm ‘c)
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Heat and Mass Transfer, 3" John Wiley & Sons, pp. 361- s qmmgﬁ“ﬂadﬁuﬁwamciumw%?au (o)
367. AT Na@hwaaqmmgﬁuuﬁuﬁwammmaau o)
2. EI-Sheikh, H. A. and Garimella, S. V., 2000, “Enhancement \Y, usaindenlniiianaseuunasinfiannasen (Volt)
of Air Jet Impingement Heat Transfer Using Pin-Fin Heat \'% mwﬁmﬁumaamaﬂmmuﬁaﬁﬂ (m/s)
Sinks”, IEEE Transactions on Components and Packaging AX ANMURMIVBILHBNATEL (M)
Technology, Vol. 23, No. 2, pp. 300-308. < Emissivity 2094Hunagay
3. Brignoni, L.A. and Garimella, S. V., 1999, “Experimental o Stefan-Boltzman constant
Optimization of Confined Air Impingement on a Pin-Fin Heat v Kinematic viscosity 8487161 (m2/s)

Sink”, IEEE Transactions on Components and Packaging
Technology, Vol.22, No.3, pp. 399-404

4. Wen, M.Y. and Jang, K.J., 2003, “An Impingement Cooling
on a Flat Surface by using Circular Jet with Longitudinal
Swirling Strips” Int. J. of Heat and Mass Transfer, Vol. 46,
pp. 4657-4667.

5. Baydar, E., 1999, “Confined Impinging Air Jet at Low
Reynolds Numbers”, Experimental Thermal and Fluid
Science, Vol.19, pp. 27-33.
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