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ABSTRACT 

The following study reports the results of an experimental study conducted on a pin fin. Fins are extended 

surfaces which are used to increase the heat transfer rate between a solid surface and the surrounding fluid which 

may be liquid or gas by increasing the surface area available for heat exchange. They are used in various 

industrial applications such as heat exchangers, radiators, and cooling systems to enhance the efficiency of heat 

dissipation. There are various types such as straight fins, pin fins, annular fins, rectangular fins, and perforated 

fins. In this study temperature of the pin fin is plotted as a function of distance. 
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INTRODUCTION 

Whenever the available surface is found inadequate to transfer the required quantity of heat with the available 

temperature drop and convective heat transfer coefficient, extended surfaces or fins are used. This practice 

invariably is found necessary in heat transfer between a surface and gas as the convective heat transfer coefficient is 

rather low in these situations. 

 

The finned surfaces are widely used in  

• Economizers for stem power plant 

• Convectors for steam and hot water heating system 

• Radiators of automobile vehicles 

• Air cooled engine cylinder heads 

• Cooling coils and condenser coils in refrigerator and air conditioners 

• Electric motor bodies 

• Transformers and electronic equipment’s 

 

In practice, all kinds of shape and sizes of fins are employed. Some common types of fins are uniform straight fins 

of rectangular, square, or circular shape, tapered straight fins, and splines. 

 

It is obvious that a fin surface sticks out from the primary heat transfer surface. The temperature difference with 

surrounding fluid will steadily diminish as one moves out along the fin. This experimental set up is designed to find 

the efficiency and to study the temperature distribution in a simple fin. 

 

EXPERIMENTAL SETUP 

A brass fin of circular cross section is fitted in a long rectangular duct. The other end of the duct is connected to the 

suction side of a blower and the air flow past the fin perpendicular to its axis. One end of the fin projects the duct 

and is heated by the heater. Temperatures are six points along the length of the fin is measured by Cr/Al 

thermocouples. Air flow rate is measured by an orifice meter fitted on the delivery side of the blower. The 

schematic of the experimental set up is shown in the figure below. 
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Figure 1: Schematic of the experimental set up 

 

 

Specifications 

• Duct size = 150 X 100 X 1100 mm 

• Diameter of the fin = 12.7mm 

• Length of the fin = 150 mm 

• Diameter of the orifice = 35 mm 

• Diameter of the delivery pipe = 55 mm 

• Coefficient of discharge of the orifice = 0.64 

• Centrifugal blower (1 HP) having a single-phase motor 

• Thermocouples on the fin = 6 

• Thermocouple # 7 reads the ambient temperature on the inside of the duct 

• Fin material = Brass 

• Nichrome wire heater (Band type) placed over a pipe having a capacity of 500 W 

• Dimerstat: Heater control unit: 0-230 V, 0-2 A, Single phase auto transformer 

• Voltmeter, 0-200 V 

• Ammeter, 0-2 A 

• Temperature indicator (Digital type), 0-200°C 

 

Procedure: 

• Switch “ON” the supply 

• Start heating the fin by switching on the heater and adjust the Dimerstat voltage between 100-110 V. 

• Start the blower and adjust the difference of level in the manometer with the help of valve provided on the 

duct. 

• Note down the thermocouple readings at a time interval of 15 min. 
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• When a steady state is reached, record the final readings and also record the ambient temperature reading 

which is on thermocouple #7 

• Note down the readings in the observation table. 

 

Observation Table 

 

Sr. 

No. 

Time 

Min 

Volt 

age V 

Cur 

rent I 

Heat 

Input V × 

I 

Temperature 

(°C) 

 

T1 T2 T3 T4 T5 T6 Tamb Head 

(hw) 

cm 

1. 0  

 

 

100 

 

 

 

0.39 

 

 

 

39 

44 40 37 36 35 34 32 166-102 

2. 15 60 53 48 44 42 41 32 165-102 

3. 30 63 55 50 46 44 42 32 165-102 

4. 45 63 55 50 46 44 42 32 165-102 

 

 

Theoretical Calculations 

 

• Average temperature of the fin, 𝑇𝑎 =  
 𝑇1+ 𝑇2+  𝑇3+  𝑇4+  𝑇5+  𝑇6

6
 

• Mean fin temperature, 𝑇𝑚 =  
 𝑇𝑎+ 𝑇𝑎𝑚𝑏

2
 

• Air volume flow rate, 𝑄 =  
𝐶𝑑 × 𝑎1 ×𝑎2 × √2𝑔ℎ𝑤(𝜌𝑤/𝜌𝑎)

√𝑎1
2−𝑎2

2
 

Where 𝐶𝑑 is the coefficient of discharge for the orifice, 𝑎1 is the area of the pipe, 𝑎2 is the are of the 

orifice, 𝑔 is the acceleration due to gravity, ℎ𝑤 is the difference of height of water column in the 

manometer, 𝜌𝑤 is the density of water, and 𝜌𝑎 is the density of air at ambient temperature  

• Velocity of air at ambient temperature, 𝑉 =  
𝑄

𝐴
  

Where 𝐴 is the area of the duct. 

• Velocity of the air at mean fin temperature, 𝑉𝑚 = 𝑉 ×  [
𝑇𝑎+273

𝑇𝑚+273
] 

• Reynolds number, 𝑅𝑒 =  
𝑉𝑚 ×𝑑

𝜗𝑎
 

Where, 𝑑 is the diameter of the fin, and 𝜗𝑎 is the kinematic viscosity of air at 𝑇𝑚. 

• Nusselt number, 𝑁𝑢 = 0.165 ×  𝑅𝑒0.466  ×  𝑃𝑟
1

3 … . . 40 < 𝑅𝑒 < 4000  

𝑁𝑢 = 0.174 ×  𝑅𝑒0.618  ×  𝑃𝑟
1
3 … . . 4000 < 𝑅𝑒 < 40000 

• Heat transfer coefficient, ℎ =  
𝑁𝑢 ×𝑘𝑤

𝑑
 

• Mass flow rate of air, 𝑚 =  √
ℎ𝑃

𝑘𝐴
 

𝑃 is the perimeter of the fin, 𝑘 is the thermal conductivity of the fin material, and 𝐴 is the area of cross 

section of the pin. 

• Efficiency of the pin, =  
tanh (𝑚𝐿)

𝑚𝐿
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RESULTS 

We plot temperature of the pin fin as a function of the distance of points of thermocouple along the length of the pin 

fin from the heating end. 

 
 

Conclusion 

Thus, through this experiment we have successfully determined the efficiency of the fin used in this set up. We have 

also found out the effectiveness of the fin and its value which is found out to be greater than 5 indicates that it can 

be used for practical purposes. 
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