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Abstract--We studied the experimental observation and simulation for rectangular unnotched fin validated for different thermal
load (i.e., 20W, 30W, 40W, 50W) .After that we also simulated different cases (i.e., 20W, 30W, 40W, 50W) based on applying
different forms of constant area as an inverted notched fin. All above result of the distribution of temperature, velocity vector
plot, Nussalt no. and the heat transfer coefficient, we are here to conclude that the heat transfer coefficient increased
continuously in all cases but inverted triangular notched fin is giving maximum heat transfer rate. Heat transfer coefficient of
inverted triangular notched fin is 7.16 W/m?°k which is highest among all. Heat transfer of inverted circular notched fin in 6.15
W/m®k which is second highest. Inverted trapezoidal notched fin give 6.08 W/m?°k heat transfer coefficient better than inverted
rectangular notched fin which give 5.67 W/m?°k heat transfer. Rectangular unnotched fin give least heat transfer coefficient of
4.66 W/m®k, the result are for the case with 20 W load. Nusselt no. of inverted triangular notched fin is 300.02 which is highest
among all. Nusselt no. of inverted circular notched fin in 268.02 which is second highest. Inverted trapezoidal notched fin give
251.28 Nusselt no. better than inverted rectangular notched fin which give 234.38 Nusselt no. Rectangular unnotched fin give
least heat Nusselt no. of 192.44.These are the results for the case with 20 W load.
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I. INTRODUCTION
A. Extended Surface
An extended solid surface in which the transfer of heat by conduction is assumed to be a dimension, while the heat transfer is by
convection from the surface in the direction transverse to that of conduction. The fins are commonly used to increase the heat
transfer rate of the surface when it is not possible to increase the heat transfer rate is by increasing the heat transfer coefficient on
the surface or by increasing the temperature difference between the surface and the surrounding fluid. The vanes are commonly used
in small capacity compressors. They are also used for scooters and motorbikes as well as small capacity compressors.

B. Fin Effectiveness
Efficiency of the fin represents the ratio between the heat transfer rates to the heat transfer rates that would exist without fin. The
desire is to have value of fin effectiveness as large as possible while maintaining the extra cost of addition as low as possible.

qfin
hAp(Tp—Teo )

Ein=

C. Fin Efficiency

Efficiency of the fin for the performance of a actual fin to that of an ideal fin. A fully effective end will be the most effective, i.e. it
would dissipate heat at the maximum rate if the entire surface is maintained at the base temperature. This ratio is always less than
one.
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Il. LITERATURE AND PROBLEM FORMULATION
A. Literature Review
SD Suryavanshi, NK Sane (2009) made study on heat transfer by natural convection through inverted rectangular notched fin arrays.
SS Sane et al. (2010) presented a comparison between the experimental results and the results obtained using CFD (computational
fluid dynamics) software .
Dharma Rao, SV Naidu, B. Govinda Rao and KV Sharma (20011)Worked on the problem of heat transfer by laminar natural
convection from a network containing a vertical fin and horizontal fin base is theoretically formulated treating the adjacent inner
fins as two fin enclosures.
SS Sane et al (2012)Did the experimental analysis of heat transfer through without notch and notch fins. They use fin material is
aluminum.
Shivdas S. Kharche and Hemant S. Farkade (2012)Presented a comparison between the heat transfer rate through un-notched and
notched fins using copper as a material instead of aluminum.
SH Barhattel Mr. Chopade (2012)modified by removing the fins portion centre part by cutting a triangular notch and also analyzed
the different proportions of notches for comparison and optimization with respect to heat transfer rate and this é an experimental
analysis of the result in a range of heights and fin heat dissipation rate, the CFD software was also used to get the result and
compare with experimental results.
SM Wange, RM Metkar (2013) did both the experimental analysis and computational analysis of inverted notched fin (in the central
part of the bottom fin) dissipation heat by convection natural and also to compare the results between the method and observed that
the heat transfer coefficient values are higher in inverted notch fin arrays giving better performance than normal fins arrays..
Hardik Rathod D. et al (2013) studied various documents relating to the transfer of heat through extended surfaces (fins) and the
effect on the heat transfer coefficient changing section, the conditions climate, materials, etc.
Jung Tae Sung Kang, Kook Hwan (2013) Studied the characteristics of convective heat flux and were numerically investigated for
a typical sink installed vertically from heat and installed horizontally in a free convection using ANSYS CFX software.
Raaid Jassem R., (2013) made an experimental study to investigate heat transfer by natural convection in a rectangular perforated
fin plates and used five fins for the job the first non-perforated fin and other perforated by different shaping the fins the perforation
by different shapes (circle, square, triangle, hexagon), but these holes have the same cross-sectional area of 113 mm? .
Wadhah Hussein Abdul Razzaq Al Doori (2014) did the study on the optimization of heat transfer by natural convection of
rectangular fins of circular perforations experimentally and analytically and found that the perforated flange area of heat transfer
surface is a function of the dimensions and geometry of fin-shaped perforation and the temperature drop between the base and the
blade tip increases as the diameter of the perforation increases.
Barhatte SH et al (2014) analyzed experimentally and computationally that the heat transfer rate through various types of notches in
the fin.
MJ sablel, SJ Jagtap, PS Patil, PR Baviskar Barve & SB (2014) Studied for natural convection adjacent to a vertical plate heated
with a multiple V- type partition plates (fins) in the ambient air surrounding.
H. Abdullah Alessa Ayman M. Magableh and Shatha Ammourah (2014) studied the improvement of heat transfer by natural
convection in a horizontal rectangular fin integrated with rectangular perforations aspect ratio of two was examined using the finite
element technique.
Mr. Shaeri Mr. Yaghoubi, Jafarpur K. (2014) has three-dimensional numerical calculation is made for turbulent fluid flow and heat
transfer by convection around a table of solid rectangular and new perforated fins different no. and two different sizes of
perforations.
Yang Yujiea, Li Yanzhong (2015)Generally, the Offset Strip Fin (OSF) in a plate-fin heat exchanger provides a greater heat transfer
coefficient than plain plate-fin, but it also leads to an increase in flow friction.
J.M. Gorman M. Carideo (2015)Louvered fins constitute a major methodology for heat transfer enhancement.
Balaram Kundu (2015)A parametric variation followed with Kern’s method of design of extended surface heat exchanger has been
made for an snaffled shell-and-tube heat exchanger problem.
Leonardo Micheli K.S. Reddy (2015)In recent times, the micro-technologies have gained prominence in various engineering
applications.
Pranab Kanti Roy , Hiranmoy Mondal(2015)This work is aimed at studying the effect of environmental temperature such as
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radiation sink temperature, convection sink temperature and heat generation number on the temperature distribution and efficiency
of a convective—radioactive stationary fin.

Surjan Singh, Dinesh Kumar,(2015)In this paper, we have studied heat transfer process in continuously moving fin whose thermal
conductivity, heat transfer coefficient varies with temperature and surface emissivity varies with temperature and wavelength.
Leonardo Micheli K.S. Reddy(2015)The interest in micro-technologies has increased in the last decades, because of the low
volumes and high-performance granted by their application.

B. Problem formulation

It is observed from the fins of the literature survey are more demanding to cool electronic equipment, stationary engines and many
engineering applications, so we need the optimized designs with minimum material and the maximum rate of heat transfer. But due
to many factors such as material, fluid velocity, cross section, the climatic condition affects the heat transfer rate of the fin, the main
control variable generally available to the designer is geometry of fin array.

11l. METHODOLOGY
A. Problem ldentification Chart

[Experimental observation for the transfer of heat through plane fin.|

!
[Create the 3D geometry of heat sink by using NX 7.5 software)
!
[import the geometry file in parasolid form to ANSYS design modular |
!
[Mesh geometry by selecting appropriate mesh type in meshing software|
!
[The mesh file will import for read in to fluent 14.0 solver |
!
[Step up all the required input parameter and boundary conditions for the simulation]|
!
[initialize the flow in order to solve and execute commonly iteration until it converges|
!

See the result of the simulation by the display control where the flow characteristics and other parameters can be analyzed

IV. RESULT AND DISCUSSION

A. Results

37924002
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Figure 4.1 Temperature distributions for case 1; maximum temperature is 345.09 ° K

In the figure above the line represent the area of the air that we used to calculation of the temperature and heat transfer from fin to
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air, the fin is at center of domain red color represent temperature indicated by the outline on the left side of the figure. Above the
axis of the fin some dark colors represent the temperature variation on the fin. There is a variation of the temperature due to the
reversed notch provided at the mid-section of the rectangular fin.
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Figure 4.2 Velocity vector plot of Case 1 maximum velocity is 0.57m /s

The figure above shows the vector field velocity at the middle section of the notch provided in the fin. The figure shows magnitude
indicated in the scale in the left corner of the figure. The direction of flow is indicated by the direction of the arrow head, it shows
air flows from the outside to the inside space fin through the notch on the fin. In this, we are getting maximum velocity in the center
of thefini.e. 0.57 m/s.
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Figure 4.3 Temperature distributions for case 2; maximum temperature is 361.26 ° K

In the figure above the line represent the area of the air that we used to calculation of the temperature and heat transfer from fin to
air, the fin is at center of domain red color represent temperature indicated by the outline on the left side of the figure. Above the
axis of the fin some dark colors represent the temperature variation on the fin. There is a variation of the temperature due to the
reversed notch provided at the mid-section of the rectangular fin.
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Figure 4.4 Velocity vector plot of Case 2 maximum velocity is 0.21 m /s

The figure above shows the vector field velocity at the middle section of the notch provided in the fin. The figure shows magnitude
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indicated in the scale in the left corner of the figure. The direction of flow is indicated by the direction of the arrow head, it shows
air flows from the outside to the inside space fin through the notch on the fin. In this, we are getting maximum velocity in the center
of thefini.e. 0.21 m/s.
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Figure 4.5 Temperature distributions for case 3; maximum temperature is 392.66 ° K

In the figure above the line represent the area of the air that we used to calculation of the temperature and heat transfer from fin to
air, the fin is at center of domain red color represent temperature indicated by the outline on the left side of the figure. Above the
axis of the fin some dark colors represent the temperature variation on the fin. There is a variation of the temperature due to the
reversed notch provided at the mid-section of the rectangular fin.

Figure 4.6 Velocity vector plot of Case 3 maximum velocity is 0.38 m /s

The figure above shows the vector field velocity at the middle section of the notch provided in the fin. The figure shows magnitude
indicated in the scale in the left corner of the figure. The direction of flow is indicated by the direction of the arrow head, it shows
air flows from the outside to the inside space fin through the notch on the fin. In this, we are getting maximum velocity in the center
of the fini.e. 0.38 m/s.

Figure 4.7 Temperature distributions for case 4; maximum temperature is 405.35 ° K

©IIRASET: AllRights are Reserved 16



Www.ijraset.com Volume 4 Issue IX, September 2016

IC Value: 13.98 ISSN: 2321-9653
International Journal for Research in Applied Science & Engineering
Technology (IJRASET)
B. Simulation Result Of Different Type Of Fins Geometry
Case Fin Geometry Heat Heat [Heat Nusselt No.
No. Load | Flux [Transfer
coefficient

1. Rectangular unnotched fin 20W 2753 4.66 192.44

2. Rectangular unnotched fin 30w 4129 5.09 210.68

3. Rectangular unnotched fin 40W 5506 [5.47 226.22

4. Rectangular unnotched fin 50W 6883 [5.63 233.06

5. Inverted rectangular notched 20W 2753 [5.67 234.38

6. Inverted rectangular notched 30w 4129 6.40 262.46

7. Inverted rectangular notched 40W 5506 [7.14 295.35

8. Inverted rectangular notched 50W 6883 [7.74 320.08

9. Inverted triangular notched 20W 2753 [7.16 300.02

10. Inverted triangular notched 30w 4129 (748 315.76

11. Inverted triangular notched 40W 5506 [8.25 332.84

12. Inverted triangular notched 50W 6883 [8.67 358.55

13. Inverted circular notched 20w 2753 [6.15 268.02

14. Inverted circular notched 30w 4129 [7.07 292.19

15. Inverted circular notched 40W 5506 |[7.82 323.74

16. Inverted circular notched 50w 6883 [8.43 348.74

17. Inverted trapezoidal notched 20W 2753 16.08 251.28

18. Inverted trapezoidal notched 30w 4129 6.97 287.97

19. Inverted trapezoidal notched 40W 5506 [7.82 323.17

20 Inverted trapezoidal notched 50W 6883 [8.42 348.07

Table 4.1 Simulation Result of Different Geometry of Fin

C. Comparison Of Heat Load Vs. Heat Transfer Coefficient
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' [ Rectangular unnotched fin
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Inverted rectangular notched
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3.00 - Inverted triangular notched
2.00 .
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0.00 Inverted trapezoidal notched
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Fig 4.41 Graph Heat load vs. heat transfer coefficient
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Fig 4.41 shows the comparison between inverted trapezoidal notched fin, inverted circular notched fin, inverted triangular notched
fin, inverted rectangular notched fin and rectangular unnotched fin. Here inverted triangular notched fin give the maximum heat
transfer coefficient for all heat load in all cases where as inverted circular notched fin and inverted trapezoidal notched fin give
nearly same heat transfer coefficient for all heat load. Inverted rectangular notched fin give better heat transfer coefficient than plane
rectangular unnotched fin.

D. Comparison Of Heat Loads vs. Nu

400.00

350.00

300.00
250.00 Rectangular unnotched fin

200.00 - //_— Inverted rectangular notched

Inverted triangular notched

150.00
Inverted circular notched
100.00 Inverted trapezoidal notched
50.00
0.00

0 10 20 30 40 50 60

Fig 4.42 Graph of Heat Loads vs. Nu

Fig 4.42 shows the comparison between inverted trapezoidal notched fin, inverted circular notched fin, inverted triangular notched
fin, inverted rectangular notched fin and rectangular unnotched fin. Here inverted triangular notched fin give the maximum Nusselt
No. for all heat load in all case where as inverted circular notched fin and inverted trapezoidal notched fin give nearly same Nusselt
No. for all heat load, Inverted rectangular notched fin give better Nusselt No. than plane rectangular unnotched fin.

V. CONCLUSION
As per the result, we also conclude that heat transfer rate of inverted triangular notched fin has been increased by almost 50.51% as
compared to rectangular unnotched fin. We also find that the increase in average heat transfer rate of inverted triangular notched fin,
inverted trapezoidal notched fin, inverted circular notched fin and inverted rectangular notched fin with respect to plane rectangular
fin are 50.51%, 36.81%, 37.98% and 26, 01% respectively. Hence, we recommend use of inverted triangular notched fin.
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