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ABSTRACT 

Natural convection heat transfer is often increased by provision of rectangular fins on horizontal or vertical 

surfaces in many electronic applications, motors and transformers. The current trend in the electronic industry 

is miniaturization, making the overheating problem more acute due to the reduction in surface area available 

for heat dissipation. This heat transfer enhancing technique was investigated for variation in apex of vertical 

heated plate with a multiple v-fins in under natural convection. 

Keywords: Natural convection, Heat transfer enhancements, V-type partition plates (fins) 

1 INTRODUCTION 

It is important to predict the temperature distribution within the fin in order to choose the configuration 

that offers maximum effectiveness. Natural convection heat transfer is often increased by provision of 

rectangular fins on horizontal or vertical surfaces in many electronic applications, motors and transformers. The 

current trend in the electronic industry is miniaturization, making the overheating problem more acute due to 

the reduction in surface area available for heat dissipation.  

Rectangular fins are the most popular type of fins because of their low production costs and high 

effectiveness. Configuration of all fins protruding from their bases is popular because they offer economical and 

trouble free solution to the problem. Natural convection heat transfer is augmented by provision of rectangular 

fins on horizontal or vertical surfaces in many electrical and electronic appliances. Because of reduction in 

surface area available for heat dissipation and low heat transfer coefficient optimization of fin, geometry 
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becomes very important in natural convection heat transfer. Now a days in electronic industries 

microminiaturization of electronic packages are in trend. The thermal design problem is recognized as one of 

the factors limiting achievement of higher packaging densities. Natural convection occurs due to temperature 

difference which produces the density difference. Generally in natural convection heat transfer on horizontal fin 

array, we observe a chimney flow pattern which creates a stagnant zone near the central bottom portion of fin 

channel. This stagnant zone created becomes less effective or sometimes ineffective for heat transfer, because 

no air stream passes over this region.  

After this one of the researchers have used multiple V-fins for his experimental work and observed that multiple 

V-fins on base plate give more heat transfer coefficient than horizontal and vertical rectangular fin. So it is 

decided to work on V-fin array for theoretical and experimental work, as V-fin gives greater natural convection 

heat transfer coefficient to the best of my knowledge, the natural convection from horizontal V fin array has not 

been experimentally investigated yet.  

This work investigates natural convection from horizontal V fin array with variation in the position of apex of 

V-fins and heat input, whose thermal performance will be helpful to predict the thermal behavior 

 

LITERATURE SURVEY 

 Sane et al.(2008) established a match between the experimental results and the results obtained by 

using CFD software for a horizontal rectangular notched fin arrays dissipating heat by natural convection Both, 

the flow patterns as well as the trend of heat transfer coefficient are found to be within 5% range. It is observed 

that total heat flux as well as the heat transfer coefficient increases as the notch depth increases. As the area 

removed from the fin is compensated at the air entry ends of the fin it provides a chance to get greater amount 

of fresh cold air (getting sucked into the array through a single chimney pattern) to come in contact with hot fin 

surface. As the air moves inwards along the chimney profile, it gets heated and the temperature difference 

between the fin and entering air decreases. This area of fin (near its lengthwise centre) thus becomes relatively 

less useful for heat transfer. Now, when this area is re-moved and added at a place where it is more useful for 

heat transfer, the heat transfer increases and so does the convective heat transfer coefficient.  

Sable et al.(2010)  

          Barhatte et al. (2012) did the study on heat transfer rate through different types of notches in the 

fin. He used different notches such as investigated heat transfer enhancing technique for natural convection 

adjacent to a vertical heated plate with a multiple V- type partition plates (fins) in ambient air surrounding. 

They concluded that as compared to conventional vertical fins, the V-type partition plates work not only as 

extended surface but also as flow turbulator. The tall vertical fin array restricts the heat transfer enhancement 
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from tall vertical base plate. This is because of the boundary layer thickening and subsequent interference 

developed over the height. The experiments were conducted with the width of the partition plate (fin height) 

varying from 20mm to 38mm for a plane vertical plate, vertical plate with vertical fins, vertical plate 

[9].cfdsrectangular, circular, triangular and trapezoidal. He compare without notch and notch fin array by 

supplying different heat inputs. The dimensions of fin were fixed. They concluded that more heat is transfer 

through triangular notch fin[10].  

 Kharche et al. (2012)  From the experimental study it was found that the heat transfer rate in notched fins 

was more than the unnotched fins. The average heat transfer coefficient for without notched fin was 8.3887 

W/m2K and for 20% notched fins it was 9.8139W/m2K. Also the copper gives more heat transfer rate than 

aluminum plate. In order to dispose of the boundary layer restrictions and develop a compact high-performance 

heat transfer plate, some investigators have developed horizontal partition plate and V - shaped plates[11]. 

 

S.A.Wani    Convection is usually the dominant form of heat transfer in liquids and gases. Although 

sometimes discussed as a third method of heat transfer, convection is usually used to describe the combined 

effects of heat conduction within the fluid (diffusion) and heat transference by bulk fluid flow streaming. 

Convective heat transfer is the transfer of heat from one place to another by the movement of fluids, a process 

that is essentially the transfer of heat via mass transfer. Bulk motion of fluid enhances heat transfer in many 

physical situations, such as between a solid surface and the fluid. This paper refers to the convective heat 

transfer from a V-Fin Array whose surface is made black and the fins are sticked to it to form horizontal fin 

array and in form of V-Fins to form V-Fin array. 

 

  From the above literature, it has been observed that most of the work is carried out in connection with fin array 

on vertical plate under natural convection but limited literature is available on V-fin array under natural 

convection with change in apex. It is proposed to carry out a comparative study with the fins arranged in 

parallel as well as fins arranged in a special form of V-shape with, in both the cases, the total length of the fins 

being equal. The purpose of the present study is to experimentally investigate the performance by arranging the 

fins on horizontal plate with a special V - shape and then by varying the heat input and the position of the apex 

of V - fins. Experimental system is to be developed to achieve the below stated objective which includes mainly 

at examining the heat transfer enhancement from horizontal V-fin array. 

The area selected for investigation is experimental analysis of one of the special fin pattern i.e. V - fin array. 

They are compared with continuous fin pattern. From the literature survey, test section and V-fin pattern under 

study are to be designed. The V- fins pattern under study is to be compared with inline arrangement.. The 
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schematic view of the experimental apparatus is illustrated in Fig.1.The main component consists of the test 

section, dimmerstat and power supply. The test section includes V-fin pattern, having base-plate connected to 

electric heaters. The fins are to be  attached to the base-plate with aluminum tape to get minimum contact 

resistance and heat loss. The fin/base-plate assembly is made up of aluminum because of its high thermal 

conductivity, low emissivity, and easy machinability. 

 

 

 

3 SCOPE OF WORK 

Few researchers have worked on V-fin. One of them used single V-fin with water ambience. Another used 

single V-fin with air ambience for computational work and found that V-fin gives more heat transfer coefficient 

than horizontal and vertical fin. It is due to the thickness of boundary layer which is more for horizontal fin and 

vertical fin as compared to V-fin. It was also found that V-fin acts as a flow turbulator.  

One of the researchers have used multiple V-fins for his experimental work and observed that multiple V-fins 

on base plate give more heat transfer coefficient than horizontal and vertical rectangular fin. So it is decided to 

work on V-fin array for theoretical and experimental work, as V-fin gives greater natural convection heat 

transfer coefficient To the best of my knowledge, the natural convection from horizontal V fin array has not 

been experimentally investigated yet.  

  This work investigates natural convection from horizontal V fin array with variation in the position of apex of 

V-fins and heat input, whose thermal performance will be helpful to predict the thermal behavior 
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4. RESULT AND DISCUSSION 

After certain series of observations and calculations, the results found are as follows: 

Table No.1 Result of Average heat transfer coefficient 
 

Sr. 

No 

Heater 

Input(Q) 

Watt 

Average Heat Transfer coefficient h W/m2/k  

Plain Plate Rectangular  

Plate 

V fin  

downward 

V fin 

LHS 

V fins  

RHS 

V fins 

Upwards 

1 20 18.48 26.73 38.74 29.45 31.20 30.85 

2 40 22.72 28.51 39.69 29.62 29.99 28.84 

3 60 24.08 28.78 41.29 30.97 32.09 31.84 

4 80 25.24 29.06 39.22 30.71 31.26 32.70 

 

 

Fig.1 Heater input VS Average heat transfer coefficient 

From the above graph, it has been observed that the average heat transfer coefficient for V-fins with apex 

downwards configuration has the highest value and thereby has more better performance in comparison with the 

other configurations 

 

 

 

 



 

190 | P a g e  

 

Table no.2 Result of Nusselt number 

Sr. 

no 

Heater 

Input(Q) 

Watt 

Nusselt Number 

Plain Plate Rectangular  

Plate 

V fin  

downward 

V fin 

LHS 

V fins  

RHS 

V fins 

Upwards 

1 20 139.099 202.707 294.858 223.072 236.426 233.42 

2 40 168.121 213.406 299.095 221.391 224.165 214.999 

3 60 175.305 206.493 307.789 228.78 237.352 234.99 

4 80 181.042 211.946 288.966 223.988 228.191 238.77 

 
 

 

 

Fig.2Heater input VS Nusselt number 

From the graph, it has been observed that the nusselt number for V-fins with apex downwards configuration has 

the highest value and thereby has more better performance in comparison with the other configurations. 

5. CONCLUSION 

In case of V-Fins with Apex facing Downwards configuration, the average heat transfer coefficient is in the 

range of 38.74-41.29 W/m2 K which is the highest value of average heat transfer coefficient for any other 

configuration. This concludes that V-Fins facing downwards give better performance than Plain Vertical Plate, 

Vertical Plate with Horizontal Fins.  
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2) As the heater input increases from 20W to 80W, the temperature difference also increases, and it is observed 

that for V-Fins with Apex facing downwards configuration, the temperature difference is in the range of 7.28ºC 

– 14.20ºC, which is the lowest as compared to any configuration. This means that this configuration gives the 

better performance.  

 

3) Nusselt number value for V-Fins with Apex facing downwards configuration is in the range 288.96 – 294.85, 

which is the highest as compared to other configurations 
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