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Abstract : Nowadays the general trend is to use compact systems especially in an electronic field which leads to the higher 

packing compression of systems causing higher heat generation. It an influence the performance of a system and may cause the 

system failure. but providing the Interruption in fin array Natural Convection can be improved.  The important element that 

defines the geometry of the heat sink is its fins. The fins generally used in industry are straight, circular and pin-shaped. 

Interrupted fins are made by creating slots on solid continuous fins. This investigation focus over the effect of the change in the 

number of equal distance slots on continues fin.The rate of heat transfer decreases if flow becomes fully developed after some 

length. But to providing interruption on fin it helps to the maximum airflow rate and keeps air to be in contact with fin surface. 

and the reduction in surface area of the fin. this can the weight of fin. The proper selection of the interruption length increases the 

heat transfer rate and in addition, providing fin interruptions results in considerable weight reduction that can lead to lower 

manufacturing cost.   

IndexTerms: Thermal Performance, Interrupted fin, Natural Convection. Fin geometry, Heat sinks, Interrupted fins, 

Natural convection, staggered interruptions, Thermal boundary layer, Thermal Performance. 

 

I. INTRODUCTION 

Heat is generated as a by-product in many engineering applications. If this generated heat is not dissipated rapidly to its 

surrounding atmosphere, this may cause rise in temperature of the system components [1]. This may cause serious overheating 

problems in system and leads to system failure, so the generated heat within the system must be rejected to its surrounding to 

maintain the system recommended temperature for its efficient working. Especially important in modern electronic systems, in 

which the packaging density of circuits can be high, engines, industrial equipment and a variety of mechanical devices, to 

overcome this problems fins as effective passive cooling devicefor thermal systems are suitable [3]. 

 

 

 

 

 

 

 

 

 

 

 

 

a) Rectangular fin                                     b) Radial fin                                          c) Pin fin 

Figure 1. Different fin types. 

 

 

Use of fins is the simple and easiest way of rejection of heat from system to its surrounding, it used in various engineering 

applications successfully. To achieve the desired rate of heat dissipation, with the least amount of material, the optimal combination 

of geometry and orientation of the finned surface are required. Mostly rectangular types of fins are used because their low 

production cost, simple in construction, effectiveness, high cooling capability. Also rectangular fins arraying two common 
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orientations of rectangular fin horizontally based vertical fins and vertically based vertical fins are widely used in the applications 

[2]. 

Radiation and convection heat transfers are two modes of heat transfer that takes place while dissipating to surrounding from 

fins. Since the fins are made of duralumin and aluminum alloys, which have low emissivity values, low radiation heat transfer 

values to be consider. Therefore heat transfer by convection is the dominant heat transfer mode while dissipating heat from fins to 

atmosphere [4].  

The basic equation describing such heat losses is given by: 

Q  = h.A.∆t                      (1)         

According to above equation (1) the rate of heat dissipation from the surface can be increased either by increasing the surface 

area, as or by increasing the heat transfer coefficient, h. An enhanced value of h can usually be achieved by creating conditions of 

forced flow over the surface. 

It is possible to increase the heat transfer coefficient, h by forcing the air flow over the fins by using fans, but by using this 

option cost should be high and requires more space for to operate fans, therefore forced convection is not always preferable. Since 

the use of extended surfaces is often more economical, convenient and trouble free, most proposed application of increasing surface 

area is adding fins to the surface in order to achieve required rate of heat transfer. So, the designer should go for heat transfer by 

natural convection for dissipating unwanted heat from the fins. In order to increase the total heat transfer area by adding more fins 

to the base, the number of the fins and fin optimum spacing should be calculated because it is observed that adding more fins to 

base decreases the distance between the adjacent fins, because of this resistance to air flow and interference between boundary 

layers which affect in decrease the heat transfer coefficient. 

Heat sinks are commonly used for cooling of various electronic components in industries. Passive cooling heat sinks are widely 

used in CPU cooling, audio amplifiers and power LED cooling. Fins are used to increase the heat transfer rate between the heat 

sink and surrounding fluid. Now days there are a high demand for light weight, compact and economical heat sinks. Fins are the 

important aspect in geometry of heat sink. 

The provision of interruptions on continuous rectangular fins increases the heat transfer rate from heat sink. It is due to fact that 

the interruptions provided on fins disrupt the thermal boundary layer growth and thus maintains thermally developing flow regime 

along the fins which leads to higher natural heat transfer coefficient. In addition provision of interruptions reduces the weight and 

can lead to lower manufacturing cost. On the other hand provision of interruptions leads to reduction in heat transfer area which 

decreases the heat transfer. Therefore it indicates that an optimum interruption exists that can provide the maximum heat transfer 

rate from heat sinks. It is found that the work has been done on in line interruption.[8] 

 

 

a) continuous rectangular fin heatsink;         b) interrupted rectangular fin heatsink. 



 

 6th International Conference on Recent Trends in Engineering & Technology (ICRTET - 2018) 

 

435 | ICRTET0083  www.ijream.org                                © 2018, IJREAM All Rights Reserved. 

 

Figure  2. Schematic of the considered heatsink geometry. 

The main focus of this study is on natural convection heat transfer from an interruption, vertical and rectangular fins. However, 

a more general overview on these literatures in the area of natural heat transfer from fins is provided in this section. A number of 

varieties of theoretical expressions, graphical correlations also empirical equations have been developed to represent the 

coefficients for natural convection heat transfer from vertical plates and the vertical channels. These studies are mostly focused on 

geometrical parameters of the heat sinks as well as fins, such as fin spacing, fin height, fin length, as well as, fin directions also. 

Following study shows a summary of the literature review as it pertains to analytical, numerical or experimental type of work [8] 

 

II. LITERATURE REVIEW 

H. Yuncu, G. Anbar investigated natural convection heat transfer for 15 sets of rectangular fin array with horizontal base. Fin 

spacing(S) and fin height(H) was varied from 6mm to 26mm and 6.2 to 83mm, respectively, meanwhile fin length and fin thickness 

was kept constant at 100 and 3mm, respectively. They found that fin spacing to fin height(H) ratio is robust factor influence for 

convective heat transfer. They concluded that optimum fin spacing is not dependent on temperature difference however it decreases 

with increase in fin height. For fin height 16 and 26mm, optimum fin spacing found eleven.6 and 10.4mm, respectively. [1] 

S. Baskaya, M. Sivrioglu, M. Ozek analyzed parametric effect of horizontally oriented fin array over natural convection heat 

transfer. They stated that to get optimum performance in terms of overall heat transfer, influence of all design parameters must be 

considered. They found that optimum fin spacing for L=127mm and L=154mm are Sopt= 6 and 7 mm, respectively. Q/Ab values 

will reduced with increase in fin length since flow pattern changes from single chimney to multiple chimney flow. They reported 

that since shorter fin manufacture more dominant single chimney flow, the overall value for the heat transfer coefficient reduces 

with fin length. On other hand, the heat transfer coefficient values increase with increase within the fin height. Overall heat transfer 

enhanced with increase in fin height (H), the height of the fin and decreases in L, the length of the fin, thus increase in H/L. [2] 

B. Yaziciog . H. Yuiincii  Was  tested  The steady-state natural convection heat transfer from aluminum vertical rectangular fins 

extending perpendicularly from vertical rectangular base was investigated experimentally. Thirty different fin configurations were 

tested. [3] 

L. Dialameh, M. Yaghoubi analyzed  the numerical study is made to predict natural convection from an array of aluminum 

horizontal rectangular thick fins of 3 mm< t < 7 mm with short lengths (L 6 50 mm) attached on a horizontal base plate. The three-

dimensional elliptic governing equations of laminar flow and heat transfer were solved using finite volume scheme. [4]   

 S. V. Naidu , V. Dharma Rao   investigated  with the five different inclinations like 00, 300, 450, 600, and 900. The 

experimental results are compared with the numerical results computed by the theoretical analysis shows the good agreement. [5] 

For wide range of angle of inclination of heat sink was tested by IlkerTari, Mehdi Mehrtash with upward and downward 

orientations. By modifying Grashof number with cosine of inclination angle, they suggest the modified correlation given by Eq.3 

which is best suited for inclination   g e i te v    f -              .  te d -state natural convection from heat sinks with parallel 

arrangement of rectangular cross section vertical plate fins on a vertical base are numerically investigated in order to obtain a 

validated model that is used for investigating inclined orientations of a heat sink. It was also observed that the flow separation 

inside the fin channels of the heat sink is an important phenomenon. For upward facing inclinations, they observed that the flow 

separation location plays an important role. Also, they found that the optimum fin spacing does not significantly change with 

inclinations suggesting the value as 11.75mm. [6,7] 

Mehran Ahmadi and Golnoosh Mostafavi investigated as a pioneer in interrupted fin array. ranging from of interrupted fins in 

heat transfer in external natural convection is studied. Provision of interruption length starting from 20mm to 40mm with variable 

range of interruptions ranging from 2 to 4 is investigated. Results are additional prominent towards optimized parameters i.e. 

number of interruptions and interruption length. [8] 

 

Table -1: Experimental works on the Fins in natural convection for interrupted fin array 

 

YEAR 

 

AUTHOR 

 

TYPE OF 

CONVECTION 

 

WORKING 

FLUID 

 

OBSERAVTION 

1998 H. 

YuÈncuÈ , 

Natural 

Convection 

Air Investigated large arrays with comparable fin heights, 

confirmed the findings for the vertically based fin array 

orientation.  
2000 Senol 

Baskaya, 

Natural 

Convection 

Air A systematic theoretical investigation of the effects of fin 

spacing, fin height, fin length and temperature difference 

between fin and surroundings on the free convection heat 

transfer from horizontal fin arrays was carried out. 
2006 B. Yaziciog Natural 

Convection 

Air The separate roles of fin height, fin spacing and base-to-

ambient temperature difference were investigated. It was 

found that, for a given base-to-ambient temperature 

difference, the convective heat transfer rate from fin 

arrays takes on a maximum value as a function of fin 
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spacing and fin height and an optimum fin spacing value 

which maximizes the convective heat transfer rate from 

the fin array is available for every fin height. 

2008 L. 

Dialameh, 

M. 

Yaghoubi 

Natural 

Convection 

Air  

In this article the numerical study is made to predict 

natural convection from an array of aluminum horizontal 

rectangular thick fins of 3 mm< t < 7 mm with short 

lengths (L 6 50 mm) attached on a horizontal base plate. 

The three-dimensional elliptic governing equations of 

laminar flow and heat transfer were solved using finite 

volume scheme. For 128 fin geometries 

2010  

S. V. Naidu 

Natural 

Convection 

Air  

Numerical results are obtained for temperature along the 

length of the fin and in the fluid in the enclosure. The 

experimental studies have been also carried out on two 

geometric orientations viz., (a) vertical base with vertical 

fins (vertical fin array) and (b) horizontal base with 

vertical fins (horizontal fin array), with the five different 

inclinations like 00, 300, 450, 600, and 900. The 

experimental results are compared with the numerical 

results computed by the theoretical analysis shows the 

good agreement. 

2012 Ilker Tari Natural 

Convection 

Air Investigated the natural convection and radiation heat 

transfer from eleven large vertically based fin arrays. In 

the former work  

2012 Mehdi 

Mehrtash 

Natural 

Convection 

Air   

investigated ranges of parameters are suitable for 

electronic device cooling, the suggested correlations have 

a practical use in electronics cooling applications. 

2014 Mehran 

Ahmadi, 

GolnooshM

ostafavi 

Natural 

Convection 

Air  

Effect of interrupted fins in heat transfer in external 

natural convection is studied. Provision of interruption 

length ranging from 20mm to 40mm with variable 

number of interruptions ranging from 2 to 4 is 

investigated. Results are more prominent towards 

optimized parameters i.e. number of interruptions and 

interruption length.  

2017 Hamdi E. 

Ahmed, 

B.H. 

Salman b 

Natural 

Convection 

Air  

Available investigations regarding the passive and active 

techniques utilized for enhancing the heat removal from 

heat sinks by modifying either the solid domain or fluid 

domain are covered. The purpose of this study is to 

summarize the investigational efforts spent for developing 

the thermal performance of the heat sinks, limitations, and 

unsolved proposed solutions. 

 

CONCLUSION 

        In the present paper, the techniques which are used for improving  the heat transfer rate by providing the  interruptions on 

vertically-mounted rectangular heatsinks The interruptions will increase the heat transfer rate by resetting/interrupting the thermal 

and hydrodynamic boundary layers. 
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