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Abstract— Heat transfer equipment is used to analyze the
Convective Heat transfer between solid and perémtat
pin fins, Heat dissipation is an important factoo t
consider for any device or equipment which requireat
dissipation. The heat transfer in both solid finada
perforated fins is measured and the purpose of this
project is to discuss the difference between sulidfins
and perforated pin fins with 1 perforation and 2
perforation arranged in a array of inline patternna
ascending or staggered pattern and then analyzén eac
arrangement and perforations employed in pin fins t
conclude the effective design of fins and effeqiattern
used which better heat transfer.

Keywords— Natural convection, forced convection,
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. INTRODUCTION
Heat dissipation plays a vital role in most of the
equipments and devices, so there is a need for heat
transfer to take place most effectively. Tempematwill
be reduced from higher to lower region in courséré;
temperature difference in a body is reduced graglual
Heat transfer takes place in nature in all substsirike
solid, liquid and gases. For effective convectiveath
transfer in various equipments and devices we imne f
such that more effective heat transfer takes plairee
we need more effective heat transfer there is aehug
requirement for the optimization of fins and scopfe
designing optimal fins for various industrial and
commercial purposes is huge.
Convection Heat transfer increases when fins aesl us
suitably, since the surface contact area for hraasfer
Increases, recently perforated fin design is caaeid for
the sake of improving the heat transfer and many
investigations have been done recently and tupdmef
are used and different shapes of perforationsragd to
know the effect of heat transfer and improve it foe
better design for greater rate of heat transfer.
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Il EXPERIMENTAL SETUP

Fig. 1: Experimental setup

Heat transfer equipment consist of tunnel box foe t
passage of air, control panel with respective cotimes,
heater with dimmerstat, blower, thermocouple,
anemometer and base plate with suitable pin find an
another set of base plates with perforated fins.
Thermocouple generates thermal signal which showes t
raise in temperature in the fins, generated thesigadal
will be sent to the control panel for display ofeth
temperature from the respective thermocouple, héate
controlled using a dimmerstat to get desired bdate p
temperature and at that constant base plate tetapera
respective temperature readings in pin fins aredéor
further calculation and analysis.

Natural and Forced convection heat transfer indspin
fins and perforated pin fins is studied in this esimental
project. Increase in Surface contact area increagelseat
transfer and hence we use fins to increase the afate
convective heat transfer where air is used asadleefluid
and we have studied the effect of heat transfernwhe
different number of perforations is used.

Fig. 2: Tunnel Box
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Solid pin fins are arranged in inline pattern wigh
horizontal spacing of 62.5 mm and vertical spaaifg
32.5 mm from one pin fin center to another pindenter
respectively. Nine solid fins are used and diameter
each fin is 12.5 mm.The fins are mounted on baate pl
125 mm width and 6mm thickness.

Solid pin fins are arranged in ascending patterth \&i
horizontal spacing of 62.5 mm and vertical spa@h@5
mm from one pin fin center to another pin fin cente
respectively. Nine solid fins are used and diameter
each finis 12.5 mm.

The surface are of base plate is 0.087anmd total surface
area of all 9 solid fins is 0.03558'm
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Fig. 4: Pin Fins with 1 Perforation— Inline and Asading
Arrangement

Fig. 5:Pin Fins with 2 Perforations — Inline and
Ascending Arrangement

Fig 6 shows the solid fins in inline arrangemens ha

higher

heat transfer

rate compared

to ascending

arrangement in natural convection. Also solid fins

inline arrangement has high

rate of heat transfer

compared to ascending arrangement in forced coovect
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Fig. 7: Fins with 1 Perforation
In fig7 fins with 1 perforation in ascending arrangent
has higher rate of heat transfer compared to ifins-
Line arrangement in natural convection.But finshwit
perforation in inline arrangement has high rateheét
transfer compared to fins in ascending arrangenrent

forced convection
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Fig.8: Fins with 2 Perforations
Fins with 2 perforations in In-Line arrangement hagh
rate of heat transfer compared to fins in ascending
arrangement in natural convection. Also fins with 2
perforations in inline arrangement has high ratehedt
transfer compared to fins in ascending arrangenrent

forced convection.
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[l RESULT AND DISCUSSION
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V. CONCLUSION

* In Natural convection, solid pin fins in inline
arrangement transfers higher rate of heat compared
to ascending arrangement.

e In Fins with 1 perforation the rate of heat tfanss
more in ascending arrangement but fins with 2
perforations in In-Line arrangement has high rdte o
heat transfer in natural convection.

* In Forced convection in solid fins, and fins with
and 2 perforation the rate of heat transfer is high
inline arrangement compared to ascending
arrangement

Page | 42



International Journal of Advanced Engineering Research and Science (IJAERS) [Vol-2, Issue-12, Dec- 2015]
ISSN: 2349-6495

REFERENCES

[1] Anusaya Salwe, Ashwin U. Bhagat, Mohitkumar
G.Gabhane. “Comparison of Forced convective heat
transfer coefficient between solid pin and perfedat
pin fin". International Journal of Engineering
Research and General Science Volume 2, Issue 3,
April-May 2014 ISSN 2091-2730

[2] Ashok Fule, A M Salwe, A Zahir Sheikh, Nikhil
Wasnik. “convective heat transfer comparison
between solid and perforated pin fins”. Internadion
Journal of Mechanical engineering and robotic
research. ISSN 2278 — 0149 Vol. 3, No. 2, April,
2014

[3] Amol B. Dhumne, Hemant S. Farkade. “Heat
Transfer Analysis of Cylindrical Perforated Fins in
Staggered Arrangement”. International Journal of
Innovative Technology and Exploring Engineering
(IJITEE) ISSN: 2278-3075, Volume-2, Issue-5,
April 2013

www.ijaers.com Page | 43



