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Abstract - This paper presents the variation of temperature along the length of extended surface (fin) with variation of its 
dimension. The fin under consideration here is pin fin with circular cross section. Fin is analyzed with boundary condition 
being that the fin loses heat from the tip by convection. The analysis was carried out on software. Fin modeling took place in 
solidworks and its analysis in solidworks simulation module 
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I. INTRODUCTION 

 

The rate of heat transfer from surface to the 

surrounding which is at a temperature Ta take place 

on basis of Newton’s law of cooling 
 

Qconv = hAS( Ts- Ta )      (eq 1) 

 

Where Ts is temperature of surface and h is 

convective heat transfer coefficient. In designing the 

condition of base temperature and ambient 

temperature are fixed. Now to increase rate of heat 

transfer either heat transfer coefficient or surface area 

must be increased. To increase heat transfer velocity 

of fluid in surrounding must be increased which 

involve installation of fans or pump. This restriction 

adds to cost and sometimes may not be practical due 
to other limitation. The area can be increased by 

adding extended surface like fins which provide 

greater contact area with surrounding 

Finned surface are commonly used in many practical 

application and rate of heat transfer can be largely 

increased because of them. While analysis of fin we 

consider steady operation with no heat generation 

internally. Heat transfer coefficient is assumed to be 

constant over entire length of fin 

 

II. FIN EQUATION 
 

Considering the element shown in figure, under 

steady state,Rate of heat conducted into element at x 

is equal to sum of rate of heat conducted from 

element at x +Δx and Rate of heat convected from the 

element 

 

In case where cross-sectional area and thermal 

conductivity is constant, fin equation can be 

represented as 

 

(d2θ/dx2) – m2θ = 0           (eq 2) 

Where m2 =( ph / kAc)     (eq 3) 

 

θ = T - Ta             (eq4) 

 

The solution of above differential equation is written 
as 

 

θ(x) = C1e
mx + C2e

-mx     (eq 5) 
 

 
Figure 1:  Direction of heat flow along elemental cross section 

 

III. CONVECTION FROM FIN TIP 

 
Fin tip are exposed to surrounding , thus boundary 

condition for fin tip is convection and it may also 

include effect of radiation. Considering convection 

alone and not radiation, condition at fin tip may be 

obtained by equating heat conducted and heat 

convected 

The temperature distribution along the length may be 

obtained by below equation 

 

T x −  Ta

Tb − Ta
=  

coshm l − x +  
h

mk
 sinhm l − x 

cosh ml +  
h

mk
 sinh ml 

 

 

 

(eq6) 
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IV. PARAMETRIC VALUES 

 
The following parameteric values were taken as input  

Conductivity (k) = 230 W/mK 

Heat transfer coefficient (h) = 55 W/m2K 

Ambient temperature (Ta) = 30°C 

Base temperature (Tb) = 100°C 

Material of fin = Aluminum 

Diameter of pin fin (d) = 10 to 20 mm 

Interval in which diameter varies = 2 mm 

 

V. MODEL GENERATED IN SOLIDWORKS 

 

 
Figure 2 : Simulated Results for 10 mm diameter 

 

 
Figure 3 : Simulated Results for 12 mm diameter 

 

 
Figure 4 : Simulated Results for 14 mm diameter 

 

 
Figure 5 : Simulated Results for 16 mm diameter 

 

Figure 6 : Simulated Results for 18 mm diameter 

 
Figure 7 : Simulated Results for 20 mm diameter 

 

VI. COMPARISON OF RESULT BETWEEN   

FIN OF ALL DIAMETER 

 

 
Figure 8: Temperature distribution along the length of fin 

 

VII. CONCLUSION 

 

As can be seen from figure 2 to figure 8, temperature 

at the end of fin goes on increasing as diameter of fin 

increases while rest of the condition remains the 

same, this fact is clearly visible in figure 8. The main 

reason for it is with increase in diameter both area 

and perimeter go on increasing. Value of m goes on 

decreasing due to area being in denominator and 

perimeter in numerator which result in dimensional 

analysis of [M0L-1T0] . Decreasing value of m 
confirms that temperature at fin tip should increase 

this can be seen with reference to equation 6.Our 

result obtained from solid works adhere to equation 

derived from basic fundamentals 
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