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Abstract: In this study, we numerically investigate the thermal performance of an enhanced radial heat sink with a
perforation and chimney structure. We estimate the thermal performance of the enhanced radial heat sink, and
compared it with that of a conventional radial heat sink. The results show that the radial heat sink with perforation has a
higher thermal performance when either of the diameter and the number of perforations is high. With regards to the
radial heat sink with a chimney structure, we investigate primarily the effect of the fin number, and the spacing between
the chimney and the base plate on the thermal performance. The results show that there are optimal values for the fin
number and the spacing between chimney and base plate. In addition, the enhanced radial heat sinks have maximum
thermal performance when facing upward (0°), while it has worst performance when facing sideward (90°). The
perforation and chimney are shown to cause thermal performance enhancements of 17% and 20%, respectively,
compared with a conventional radial heat sink. The proposed method is useful for starting business, and is useful in
terms of venture and entrepreneurship.
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Fig. 6 Air flow field around the radial heat sink with

chimney for various H, values
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Fig. 7 The effect of dimensionless parameters on the
dimensionless temperature

f1el Ao ASI HY 7uke] WAL I E
Aae e B 03, Nol 07 W HH

o d A% S & & Uk 9 HAS 2
Aol A dest Ao Fehe =
7Hd A AR WA B EA A P diE AT
st om R i o] LED 3| EA Y AAo] f

¢

oo
&
e
)
X
o
[
i)
o
o
fru
Y
oo
]
¥
¥,
tlo
Y
o
v

Azt - o

LI R

AY 7k S| EA A g Wk wE A%
S ol Okt Fig. 72 S| E A wld Wl u}
2 g 4t 25E e o] IdeA B
o, Ay 7§k ALY SEAaE HFH JE
Ast npzkA R wjd wake] AER00)d o
Hiel 4 Ass vedS & 5 Ak =9 A
Y7k S38009Y 45 FHote] 4 Aso] v
e As gl 5 ok o= 3EAAV 5%
F waE RS Al FA Hol frEATeR &3}
o HY 9 A= Bo7teE TV EolEA
7] wolth. mek FAd WgEe JEALA
WY Wheko] w2 g3 zo|7t AAEA YE=
Aoz Hol WAty 3|EAF d Aol It
FgS nxE= Ao Feld 4 9t}

o AFo A O AFY ENIS HAY
25 Zke AY 7 SEA A 7|EY] ALY
S| EAQASH vlaste] ZHz7t AW 17% =2 20%
d Ass FEATIE Ao gotE ) uebA
ol P 71¥9] LED 3 EH A A5S 87
Hqo g FI7MANZIH, S HIFY EHIY HS
S|EA A Ao e olupAE = QTh

Aol e HEw
‘31‘5*‘391 ApA o
th AEE SEQZAL frE 7hol
]9ke] HéiE B4 wAE 8
EXAs) 3¢ 4 Ass vudrh d3y
AAaE AFe] et 147301 AdrE d A
oldS & 7 ANUTh

= 1 I FA1SN<30), X‘M@r HpEH Afe] 9]
7%?/](2 mm=H,<35 mm) ¢ FIFES FAsGT 1
A3 Fel wet Abol o] A (H)SF Bl THFW)

>

o im o © 30 oft riw
N

o

]_

Olt

L

[ ofr o N o

of A3l FX7} dvh= AS AT 5 ATt
e 3 EA o] Higko] Aubdk 0)011*1 Hae] &
e, SEFO0NY w Hete] 4 AdEol vy
= AS ¢ T ounh AFF '31_*039} Ao
ZE 2t Y 7dk sl EAaE l}—«l WALy E
At vlaste] ZhzE A 17% S 20% E A
TS A= AR golE ATt
% 7|
BHoApEsE 227 HAqA xdskE 20159 %
S 7HAE A LA ] Ao = Qg 4



o

0 HE oo BEH PAY 5

et

ISEnEo|

(References)

(1) Kim, T. H., Do, K. H. and Kim, D. K., 2011, “Closed
form Correlations for Thermal Optimization of Plated-
fin Heat Sinks Under Natural Convection,”
International Journal of Heat and Mass Transfer, Vol.
54, pp. 1210~1216.

(2) Pakrouh, P., Hosseini, M. J., Ranjbar, A. A. and
Bahrampoury, R., 2015, “A Numerical Method for
PCM-based Pin Fin Heat Sinks Optimization,” Energy
Conversion and Management, Vol. 103, pp. 542~552.

(3) Li, X., Feng, J., Feng, Q. and Wang, Q., 2005,
“Development of a Plate-pin Fin Heat Sink and its

29 AddF A9

o

& A 345

ofk

el

Performance Comparisons with a Plate Fin Heat Sink,”
Applied Thermal Engineering, Vol. 25, pp. 173~182.
(4) Yu, S. H, Lee, K. S. and Yook, S. J., 2010, “Natural
Convection Around a Radial Heat Sink,” International
Journal of Heat and Mass Transfer, Vol. 53, pp.

2935~2938.

(5) Jang, D., Lee, K. S. and Yook, S. J., 2014, “Optimum
Design of a Radial Heat Sink with a Fin-height Profile
for High-power LED Lighting Applications,” Applied
Energy., Vol. 116, pp. 260~268.

(6) Jung, T. S. and Kang, H. K., 2013, “Investigation of
Natural Convective Heat Flow Characteristics of Heat
Sink,” Trans. Korean Soc. Mech. Eng. B, Vol. 37, No.
1, pp. 27~33.



