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Enhancement of Natural Convection Heat Transfer from a Fin by

Circular Perforations

Jing Wenjuan Jian Shizhao Yin Shugui Wei Xinli

(School of Chemical and Energy Engineering, Zhengzhou University, Zhengzhou, 450001,China)

Abstract Heat transfer enhancement from a horizontal rectangular fin embedded with circular perforations under natural convection
is studied. Through the experiment and simulation, the heat dissipation power of different perforated numbers was compared to the
equivalent solid one. Despite the perforated number, the perforated location, size and shape were also considered in heat transfer
enhancement. It is shown that the perforated fin is superior to the solid. And with the increase in the number of perforation, the heat
dissipation power increases first and then decreases. There is an optimal perforated number 7. Its heat dissipation power increases
by 13.25% comparing with the corresponding solid fin. When the perforated location is at the bottom, the heat dissipation power is
the best. Then the middle is the second and the top is the worst. Within the scope of the study, with the increase of perforated radius,
the heat dissipation power increases first and then decreases. When the perforated radius is 7mm, the heat dissipation is the biggest.
Its heat dissipation power increases by 13.25% comparing with the corresponding solid fin. And comparison of the triangular, square
and circular perforations with the same areas, the heat dissipation of the circular perforations is the best.
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Fig.1 Diagram of fin array structure
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Fig.2 The equipment figure of experimentation
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Tab.1 Test data
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Fig.3 Calculated model and boundary conditions
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Fig.4 Comparison of variation of heat dissipation power
with the number of the perforation simulations compared
with experimental results

FT T SO A TR 5 g ] A o D S 56 AR
(1174, Fr LAY 9256 45 JURF HE I 0K FL A D 32 B
Lhd. 9286 5 BE R AT R LER i B4 s . ]
TR IFLECR3IN, S B AR A
KM R 2, HAL N9 1%. %5 18 B 5 1k
B B A SR R AR R ZE AR 3R, AT LA £
(EAIT R AT M. AN, AT, SEE A
D) AR A Th A B R T FLE 3 In, - A
U S SE N5 N B, RS IFFLECh 7 A
DRIEB R B AR 28 BT 74U el
R

3.2 BHERSH
3.2.1 FILFHR R

T 5 KT T LGS Bl R I BE 1) 52
PEH T S0 3 BT OFLIH Fr v sl i 1 3 i Ok
EUEISHTR.

i
(a) SV (b) JF L Jv
(a) The solid fin (b) The perforated fin
B5 @R SFAERPOBE EREXER
Fig.5 Velocity vectors of center cross section of the solid and
perforated fin
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Tab.2 Variations of heat dissipation power, total surface

heat flux and surface heat transfer coefficient with the
location of the perforation
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Fig.6 Variations of heat dissipation power with the radius of
the holes
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Tab.3 Variations of heat dissipation power, total surface

heat flux and surface heat transfer coefficient with the shape
of the perforation
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