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Abstract- In the industries or any automobiles
components where heat is generated at high
temperature because of that heat machine overheating
and engine blasting happened so avoid this situations
we are consider a fins for cooling the system and less
consumption of power. For better cooling heat transfer
rate fins size and shape is very important. In this
research three different shapes covered which is
rectangular, trapezoidal and inverted trapezoidal.
Material selection based on research paper. In this
research for better size and shape analysis and
compare data on ANSYS WORKBENCH and
EXPERIMENTAL setup.
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I. INTRODUCTION

» Extended surface commonly known as fins. Fins are
used in air conditioner, transformer, IC engine,
electronic circuit. Designed finned surfaces called
heat sink. Which are commonly used of cooling
electronic material and maximum heat transfer.
Centre portion in the flat fins is ineffective.
Removing centre fins portion by cutting notch of
different geometric shapes.

. . .

Figure 1 Different shape of fins

Convective heat transfer between a surface and the
surrounding has been a major issue and a topic of study for
along time. In this project, the heat transfer performance of fin
is analyzed by ANSYS workbench for the design offin with
various design configuration such as cylindrical configuration
and rectangular configuration.[2]

*  The use of fin (extended surface)provide efficient
heat transfer.

*  The optimum size fins of rectangular configuration
will reduce the cost for heat transfer process and also
increase the rate of heat transfer.

Fins are often used to act as an a betterment technique to give
rise in heat transfer rate from the system to the environment
which can be stated that it is an essential thermal working
system which is being used for cooling purposes in various
fields as per the need. study the optimized heat transfer rate
with different materials. Material also plays an important role
so for dissipation of heat process.[3]

+ fins geometry with materials would be utilized for
the better optimization of heat transfer rate.

e it can be stated by implementing notches in the
design of fins leads to the dissipation of heat from

surface.
Base | Temperature at | Qs |Efficiency|Effectiveness
temperature | the tip of fn (°C) W ] .
(°C)
100 93979 11.04) 7947 17
80 15.527 8.016| 7755 17
60 57148 499| 7862 17
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SrNo | Material | Ah,, o) R, g n
80 207.143 | 32643 | 79.726

{ Brass 60 77.737 | 33.035 | 80.683
40 14462 | 33.592 | 82.043

20 102.024 | 34485 | 84223

80 207.351 | 32.646 | 79.733

~ |Brasswith| 60 179.006 | 33.056 | 80.732
“ knurling 40 145.337 | 33.605 [ 82.075
20 102.262 | 34492 | 84242

80 209.099 | 32672 | 70.642

3 Brasswith| 60 178.351 [ 33.045 | 71447
holes 40 145.087 | 33.601 | 72.689

20 102.389 [ 34495 | 74583

80 205.386 | 36.337 | 88.746

4 | Aluminium 60 176.59 | 36.588 | 89359
d 40 14349 | 3693 | 90.195
20 101.039 [ 37471 | 91518

Extended surfaces or fins are commonly found on electronic
components ranging from power supplies to transformers. The
dissipation and subsequent  rejection of potentially
destructiveself-produced heat is an important aspect of
electronic equipment design. The dissipation of heat is
necessary for its proper function. The heat is generated by the
resistance encountered by electric current. Unless  proper
cooling arrangement is designed, the operating temperature
exceeds permissible limit. As a consequence, chances of
failure get increased[4]

*  The Trapezoidal Heat sink shows the lowest thermal

resistance and the maximum heat transfer coefficient.

»  Heat transfer coefficient and surface Nusselt number
is Maximum in Trapezoidal heat sink

oeralbeat |
. Thermal
: = Hedt | framsfor Mx Nusselt |
Fivtle | Finpéc mpat | cosffient | temperatweK | Number re.}x‘sr;nce
WMK
| W | 30509 | 35R07 | 1260624| 0616
Rectaopuler | Jmm | TSW | 2B | MI2M6 | 13ST418| 06163
LI0W | M1699 | 3663 | MILGM| 06163
AW | 363IM6 | 351658 | INLLS| 0.603
Trpzoudal | Dmm | TSW | 38997 | 30243 | 1611463 | 06033
W | 04704 | 355184 | 1672353 | 04011
| MW | 3388 | 3BT | 137953 | 0674
Paabolic | lmm | TSW | 3S6I3IS | MISET | WTIER | 0674
| JOW | 368499 | 3624221 | 15248 | 0674

This study initiates with brief and comprehensive discussion
regarding importance of heat sinks, its methodology; it’s
suitability for present day heat dissipation issues, statistical
data of various heat sink designs and a rich discussion of the
work so far. The sole aspiration for this article is digging out
the literature available so far with emphasis on experimental
techniques and to propose strategy for future research. The
outcome of the research will validate the concept of improved
heat transfer approach, provide useful data for innovative

design and help better understand the cooling capabilities of
the pin fin technology.[5]

Major active and passive heat transfer enhancement
techniques have been presented, including fresh and
innovative enhancement solution towards Fin geometries,
flow medium, cooling fluid flow directions, additives in fluid,
effect of vibration, obstruction in flow, surface roughness, and
so on with the inference that passive technique as most
attractive area of research so far.
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Heat transfer in the thermal entrance region of trapezoidal
microchannels is investigated for hydrodynamically fully
developed, single-phase, laminar flow with no-slip conditions.
Three-dimensional numerical simulations were performed
using a finite-volume approach for trapezoidal channels with a
wide range of aspect ratios. Correlations are also developed
for the local and average Nusselt numbers in the thermal
entrance region as a function of a dimensionless axial length
variable.[6]

Numerical results are obtained and summarized for thermally
developing flow (TDF) with the boundary condition in
trapezoidal microchannels with sidewall angles 54.7° and 45°
over a wide range of aspect ratios.

I11. CREO, WORKBENCH AND EXPERIMENTAL SETUP

JETIR2012246

| Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org

| 364


http://www.jetir.org/

© 2020 JETIR December 2020, Volume 7, Issue 12 www.jetir.org (ISSN-2349-5162)

ST, b B -

Figure : trapezoidal and inverted trapezoidal

Figure varying heat transfer co-efficient
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Figure 4 Digital thermometer
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Trapezoidal and Inverted trapezoidal shape:

IV. Experimental Setup: Efficienc | effectivene | h Q
y ss
Natural 95.54% | 38.09 30.2 | 360W
convectio 9
n
Forced 79.98% | 31.80 17.4 | 1250
convectio 2 w

n

¢ Natural convection machine:
e V=110-115V
¢ 1=0.12-0.15A

« T=102C

*  Nu=11(Gr.Brn)~(1/6)  10™(-1)<Gr.Pr<107(4)

. 0.53(Gr.Br)™(1/4)  107(4)<Gr.Pr<107(9)
. 0.13(Gr.Brn™(1/3)  10M(9)<Gr.Pr<107(12)

Forced Convection machine:

« T=101C

*  Nu=0.615(Re)"(0.466) 40<Re<4000

. =0.174(Re)"(0.618) 4000<Re<40000
«  v=Q/A
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VII. RESULTS

Workbench shape Material | Base Tip

(natural- temp. | temp.

Connection) | rectangular | s.s 90 73.54
rectangular | s.s 100 80.64
rectangular | s.s 110 87.63
trapezoidal | s.s 100 81.25
Inverted S.S 100 75.92
trapezoidal
rectangular | al 100 91.54
trapezoidal | al 100 91.87
Inverted al 100 88.99
trapezoidal

Experimental | trapezoidal | s.s 102 80.70

(natural) Inverted S.S 102 78.20
trapezoidal

Experimental | trapezoidal | s.s 101 82.20

(forced) Inverted s.S 101 81.40
trapezoidal

VIII. FUTURE SCOPES

1) Complex shape will be adapted in fins for better
heat transfer rate.

CONCLUSION

» Efficiency and effectiveness is decreased in forced
convection compare to natural convection.

» Heat transfer rate is high in forced convection.

e Temperature difference is high in inverted
trapezoidal shape and low in trapezoidal shape.
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