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Abstract--Extended Surfaces (Fins) are widely used in the 

engineering for getting better heat transfer by providing 

additional area. In many applications like heat exchangers, for 

cooling reactor core, electrical transformer, rectifier, etc fins are 

used for better heat transfer. This work is carried out for find out 

which material and which cross sectional fin is best suited for the 

better heat transfer. 

 In this experiment we carried study to find out the heat 

transfer coefficients for copper, aluminium and steel. We also 

find out the heat transfer coefficients for same surface area (i.e. 

As = 0.0056 m2) and different cross section like circular, 

rectangular and trapezoidal of same material copper. And the 

heat transfer coefficients are also compared on the basis of 

different air flow rate. After performing this experiment we 

observed that heat transfer rate is higher in copper rod than 

aluminium and steel rod. And for different cross section 

trapezoidal rod has high heat transfer than that of circular and 

rectangular rod as it has more surface area near the base where 

the difference in temperature is high. Graphs of surface 

temperature distribution along the length of rod and heat 

transfer coefficient V/S heat input explains the relationship of 

the parameter of different configuration of heat input. 

 

1. INTRODUCTION 

Extended Surfaces (Fins) are widely used in the engineering 

for getting better heat transfer by providing additional area. 

In many applications like heat exchangers, for cooling 

reactor core, electrical transformer, rectifier, etc fins are 

used for better heat transfer. This work is carried out for 

find out which material and which cross sectional fin is best 

suited for the better heat transfer. 

Extended surfaces are made of different materials and 

different cross sections. For the proper heat transfer, we 

have to decide which type of extended surface is best suited 

for the engineering purpose. For this we are considering 

different factors which are affecting to the heat transfer 

coefficient. In our experiment, the flow rate of air is 

considered as a variable factor. And heat transfer co-

efficient for different cross section and for different 

materials at same flow rate of air is compared. 

 

 

 

2. EXPERIMENTAL PROGRAM 

2.1 Experimental Set-up 

The experiment set up is used to find out the heat transfer 

coefficient under force convection heat transfer of fin rods. 

The experiment set-up is in the lab of Mechanical 

Engineering Department. The schematic diagram of the 

experiment set-up is as shown in the figure. 

 
 

Fig -1: Schematic Diagram of Experiment

 

set up

 

 

 

 

Fig -2: Experimental Set-up
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2.2 Description of Test Section 

The test section of experiment set-up is rectangular with a 

cross section of 10cm×15cm. In test section one hole is 

provided for inserting the assembly of fin rod and heater. 

And another small hole is provided above the test section 

for carrying out the thermocouples. The test section is as 

shown in figure below. 

 

 
 

Fig -3: Test Section of Experiment Set-up 

 

2.3 Description of Measurement 

In the experiment, six k type thermocouples are used to take 

the readings. Thermocouples are attached to two different 

ends. One of the ends is grounded to the fin rod in the test 

section from where air is passes. The second one was 

connected to a Digital Multi-voltmeter directly. The 

readings were thus obtained from it in terms of mV which 

was then converted into temperature in 
o
C using standard 

data tables available for the K-type ungrounded 

thermocouples. 

 

3. RESULTS 

The experiments were carried out by varying the mass flow 

rate of air to investigate the effect of cross sectional area and 

materials on heat transfer co-efficient.  First, the test is 

carried out with 200V motor input than with 220V and 

240V. 

 

HEAT TRANSFER COEFFICIENT FOR MOTOR 

INPUT 240 V: 

 

HEAT INPUT (WATTS)  

Chart-1: Heat Transfer Coefficient (h) V/S Heat Input for 

motor input of 240 V for different cross sectional Fin Rods 

 

From the above graph of Heat Transfer Coefficient (h) Vs 

Heat Input for Motor Input of 240 V, we see that the Heat 

Transfer Coefficient (h) is higher for the copper trapezoidal 

rod than that of the copper rectangular and copper circular 

rod. And as the heat input is increases, Heat Transfer 

Coefficient (h) is also increases. 

 

HEAT TRANSFER COEFFICIENT FOR MOTOR 

INPUT 220 V: 

 

HEAT INPUT (WATTS)  

Chart-2: Heat Transfer Coefficient (h) V/S Heat Input for 

motor input of 220 V for different cross sectional Fin Rods 
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From the above graph of Heat Transfer Coefficient (h) Vs 

Heat Input for Motor Input of 220 V, we see that the Heat 

Transfer Coefficient (h) is higher for the copper trapezoidal 

rod than that of the copper rectangular and copper circular 

rod. And as the heat input is increases, Heat Transfer 

Coefficient (h) is also increases. 

 

HEAT TRANSFER COEFFICIENT FOR MOTOR 

INPUT 200 V: 

 

HEAT INPUT (WATTS)  

Chart-3: Heat Transfer Coefficient (h) V/S Heat Input for 

motor input of 200 V for different cross sectional Fin Rods 

 

From the above graph of Heat Transfer Coefficient (h) Vs 

Heat Input for Motor Input of 220 V, we see that the Heat 

Transfer Coefficient (h) is higher for the copper trapezoidal 

rod than that of the copper rectangular and copper circular 

rod. And as the heat input is increases, Heat Transfer 

Coefficient (h) is also increases. 

 

MOTOR INPUT 240 V: 

 

 
 

Chart-4: Heat Average temperature Vs. Distance from Base 

for motor input of 240 V for different material fins 

 

From the above graph of average temperature Vs. Distance 

from Base for motor input of 240 V, we can see that 

Average temperature is higher for copper rod than that of 

aluminium and steel rod of same circular cross sectional 

area. And it is also observed that heat transfer rate is high in 

copper than that of aluminium and steel rod. 

 

DISTANCE FROM BASE (mm)  

Chart-5: Heat Average temperature Vs. Distance from Base 

for motor input of 240 V for different cross sectional fins 

 

From the above graph of average temperature Vs. Distance 

from Base for motor input of 240 V, we can say that the 

heat transfer rate is higher in copper trapezoidal rod than 
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that of copper rectangular and copper circular rod as the 

trapezoidal rod has more lateral area at the base. 

 

MOTOR INPUT 220 V: 

DISTANCE FROM BASE (mm)  

Chart-6: Heat Average temperature Vs. Distance from Base 

for motor input of 220 V for different material fins 

 

From the above graph of average temperature Vs. Distance 

from Base for motor input of 220 V, we can see that 

Average temperature is higher for copper rod than that of 

aluminium and steel rod of same circular cross sectional 

area. And it is also observed that heat transfer rate is high in 

copper than that of aluminium and steel rod. 

DISTANCE FROM BASE (mm)  

Chart-7: Heat Average temperature Vs. Distance from Base 

for motor input of 220 V for different cross sectional fins 

 

From the above graph of average temperature Vs. Distance 

from Base for motor input of 220 V, we can say that the 

heat transfer rate is higher in copper trapezoidal rod than 

that of copper rectangular and copper circular rod as the 

trapezoidal rod has more lateral area at the base. 

MOTOR INPUT 200 V: 

DISTANCE FROM BASE (mm)
  Chart-8: Heat

 

Average temperature Vs. Distance

 

from Base 

for motor input of 200 V for different material fins

 

 
From the above graph of average temperature Vs. Distance 

from Base for motor input of 200 V, we can see that 

Average temperature is higher for copper rod than that of 

aluminium and steel rod of same circular cross sectional 

area. And it is also observed that heat transfer rate is high in 

copper than that of aluminium and steel rod.
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 Chart-9: Heat Average temperature Vs. Distance from 

Base for motor input of 240 V for different cross sectional 

fins 
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 Chart-9: Heat Average temperature Vs. Distance from 

Base for motor input of 240 V for different cross sectional 

fins 

From the above graph of average temperature Vs. Distance 

from Base for motor input of 200 V, we can say that the 

heat transfer rate is higher in copper trapezoidal rod than 

that of copper rectangular and copper circular rod as the 

trapezoidal rod has more lateral area at the base. 

CONCLUSIONS 

In this experiment, our aim was to find out effect of the 

different cross section and different metallic rods and which 

rod (fin) has higher Heat Transfer Coefficient (h). From 

Experimental results and all the plots of Heat Transfer 

Coefficient (h) Vs Heat Input, we conclude that the Heat 

Transfer Coefficient (h) is higher for the copper rod than 

that of aluminium rod and steel rod. 

Another thing observed from experiment is that Heat 

Transfer Rate for the different cross sectional area of copper 

rods (i.e., circular, rectangular and trapezoidal) with the 

same surface area and different motor input (i.e., 240 V, 220 

V & 200 V), Heat Transfer rate is higher for the copper 

trapezoidal rod than that of Circular copper rod and 

rectangular copper rod as it has more lateral area near its 

base. 
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