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Abstract— Fins are extensively used in heat exchanging 

devices in automobiles radiators, industrial sectors, power 

plants, newer technology like fuel cells. Generally, the 

material used for the application of fins is aluminium alloys. 

In this present work Thermal behaviour of cylindrical fin is 

numerically investigated using Ansys APDL Software for 

different materials like Brass, Aluminium and Copper. 

Transient state analysis is carried out for the cylindrical fin 

under the convection and a specified base temperature 

condition. The length, base thickness, and end thickness of 

the fin is specified.. Transient solutions had been derived 

earlier by various researchers. Thermal conductivity of the 

fin material is specified. A constant temperature condition is 

applied at the base of the fin convective boundary conditions 

applied at the tip of the fin.  Comparative study is being done 

among the fin material here used to find out the best material 

under the conditions. Base heat transfer rate, time to reach 

steady state, temperature distribution at different times, 

steady state temperature distribution is investigated. 

Key words: Transient, Fin, Conduction, Natural Convection, 

Finite Element Technique 

I. INTRODUCTION 

Fins are the extended surfaces used for enhancing the 

dissipation of heat transfer rate. The transient response of 

fins is important in a wide range of engineering devices, 

automobiles and industrial sectors. Heat transfer is the study 

of the rate at which energy is transferred across a surface of 

interest due to temperature gradients at the surface, and 

temperature difference between the difference surfaces. This 

variation in temperature is governed by the principle of 

energy conservation which when applied to a control 

volume it will states that the sum of the flow of energy and 

heat across the system is the work done on the system and 

the energy stored and converted within the system will be 

zero. In the study of heat transfer a fin is a surface that 

extends from an object to increase the rate of heat transfer to 

or from the environment by increasing convection rate. The 

amount of conduction, convection or radiation of an object 

determines the amount of heat or energy it transfers. By 

increasing the temperature difference between the object and 

the environment increasing the convection heat transfer 

coefficient or increasing the surface area of the object 

increases the heat transfer rate. Adding a fin to an object 

however it increases the surface area and can sometimes be 

an economical solution to heat transfer problems. Extended 

surfaces have fins attached to the primary surface on one 

side of a two-fluid or a multi fluid heat exchanger. The fins 

can be of a variety of geometry plain wavy or interrupted 

and can be attached to the inside, outside or from both sides 

of circular, flat or oval tubes, or parting sheets for the 

purpose of improving the rate of transfer heat. Transient 

heat conduction analysis for the fins is being considered for 

simplifying heat transfer queries. 

A. Different Configuration of Fin 

 Longitudinal fins 

 Pin Fins or Spines 

 Circumferential fins 

 Fins may be uniform or variable cross section. 

B. Types of Fin 

There is various type of fin which is following below as: 

 
Fig. 1: Types of Fin 

C. Material Properties 

Properties Brass Aluminium Copper 

Density(kg/m3) 8000 2702 8933 

Specific Heat(J/kg) 380 903 385 

Thermal Conductivity 

(W/m-K) 
120 204 386 

Table 1: Properties of Brass, Aluminium and Copper 

II. LITERATURE REVIEW 

The literature survey regarding the work being done so far 

in the field of the transient analysis of fin indicates that 

many researchers have done notable work. Which is discuss 

below 

 Donaldson and Shouman [1] which Study the transient 

temperature distribution in a convecting straight fin of 

constant area for two distinct cases, namely, a step 

change in base temperature, and a step change in base 

heat flow rate. The tip of the fin is insulated. The 

authors developed the equations for the transient 

temperature distribution and the heat flow rate and 

present their results graphically. 

 Sonn, A. Bar-cohen [2] which Study the effect of 

profile curvature on the optimum dimensions of 

longitudinal fins of triangular, concave and convex 

parabolic profile.  

 Razelos and Satyaprakash [3] presented an analysis for 

optimum longitudinal fin of trapezoidal section based 

on an assumption of negligible heat loss from the fin 

tip and negligible surface curvature effect and finally 

suggested a correlation for the optimality criteria.  

 Mao and Rooke [4] which Study the Laplace transform 

method to study straight fins with three different 

transients: a step change in base temperature; a step 

change in base heat flux and a step change in fluid 

temperature.  
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 Aziz and Kraus [5] present a variety of analytical 

results for transient fins, developed by separation of 

variable and Laplace transform techniques. Results 

discussed include rectangular fins with three different 

base conditions, rectangular fins with power-law 

convective heat loss.  

 Kevin D. Cole [6] present exact solutions are given for 

the transient temperature in flux-base fins with the 

method of Green’s functions (GF) in the form of 

infinite series for three different tip conditions. The 

speed of convergence is improved by replacing the 

steady part by a closed-form steady solution. For the 

insulated-tip case, a quasi-steady solution is presented. 

Numerical values are presented and the conditions 

under which the quasi-steady solution is accurate are 

determined. An experimental example is given for 

estimation of the heat transfer coefficient (HTC) on a 

non-rotating roller bearing, in which the outer bearing 

race is treated as a transient fin. 

 A. Moradi [7] present three different profiles of the 

straight fin that has a temperature-dependent thermal 

conductivity are investigated by differential 

transformation method DTM and compared with 

numerical solution. Fin profiles are rectangular, 

convex, and exponential. For validation of the DTM, 

the heat equation is solved numerically by the fourth-

order Runge-Kutta method. The temperature 

distribution, fin efficiency, and fin heat transfer rate are 

presented for three fin profiles and a range of values of 

heat transfer parameters. DTM results indicate that 

series converge rapidly with high accuracy. The 

efficiency and base temperature of the exponential 

profile are higher than the rectangular and the convex 

profiles. The results indicate that the numerical data 

and analytical method are in agreement with each 

other.  

 Raseelo J Moitsheki [7] present transient heat transfer 

through a longitudinal fin of various profiles is studied. 

The thermal conductivity and heat transfer coefficients 

are assumed to be temperature dependent. The 

resulting partial differential equation is highly 

nonlinear. Classical Lie point symmetry methods are 

employed and some reductions are performed. Since 

the governing boundary value problem is not invariant 

under any Lie point symmetry, we solve the original 

partial differential equation numerically. The effects of 

realistic fin parameters such as the thermo geometric 

fin parameter and the exponent of the heat transfer 

coefficient on the temperature distribution are studied.  

 Dipankar Bhanja [8] present work investigates the 

temperature distribution, performance parameters and 

heat transfer rate through a porous pin fin in natural 

convection condition. This study is based on finite-

length fin with insulated tip. To formulate the heat 

transfer equation for the porous fin, the energy balance 

and Darcy’s model are used. An analytical technique 

called Adomian decomposition method (ADM) is 

proposed for the solution methodology. To validate the 

analytical results, a numeric scheme, namely, finite 

difference method is adopted. The results indicate that 

the numerical data and analytical approach are in 

agreement with each other. The effects of various 

geometric and thermo physical parameters on the 

dimensionless temperature distribution and fin 

performance are studied that may help in optimum 

design analysis of a porous pin fin. Finally, the 

increase in heat transfer is noticed by selecting porous 

medium condition in the fin.  

 Y. Pratapa Reddy [9] present experiments conducted to 

find the temperature distribution within the pin fin 

made of composite metals and steady state heat 

transfer analysis has been carried using a finite element 

software ANSYS to test and validate results. The 

temperature distribution at different regions of pin fin 

are evaluated by FEM and compared with the results 

obtained by experimental work. The results are in good 

agreement and thus validated.  

 Jia Ma, Feng Xu [10] present transient flows in a 

differently heated cavity with a fin at different 

positions on the sidewall are investigated using a 

scaling analysis and direct numerical simulations. The 

results show that the development of transient flows 

around the fin is dependent on the fin position and the 

Rayleigh number. The obtained scaling relations show 

that the thickness and velocity of the transient flows 

around the fin are determined by different dynamic and 

energy balances, and only depended on the fin 

position. Additionally, there is a good agreement 

between the scaling predictions and the corresponding 

numerical results. 

III. CONCLUSION 

From the above literature survey we find that there are many 

researchers done transient analysis of fin, but it is found that 

the temperature distribution for fin has been taken into 

account for fin theory. The enhancement of natural 

convection heat transfer of circular fin embedded has been 

examined using finite element technique. Based on the 

analysis, Comparative study is being done among the fin 

material here used to find out the best material under the 

conditions base heat transfer rate, time to reach steady state, 

temperature distribution at different times is investigated. 
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