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Forced convection Heat-Transfer
Part 1

Heat Transfer
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Conduction Heat Transfer from Extended Surfaces [Fins]
Section No. 3

Heat transfer



𝑇ℎ𝑒 𝑒𝑥𝑡𝑒𝑛𝑑𝑒𝑑 𝑠𝑢𝑟𝑓𝑎𝑐𝑒𝑠 𝑎𝑟𝑒 𝑢𝑠𝑒𝑑 𝑡𝑜 𝑖𝑛𝑐𝑟𝑒𝑎𝑠𝑒 𝑡ℎ𝑒 𝑒𝑓𝑓𝑒𝑐𝑡𝑖𝑣𝑒 𝑎𝑟𝑒𝑎 𝑓𝑜𝑟 𝑐𝑜𝑛𝑣𝑒𝑐𝑡𝑖𝑣𝑒 ℎ𝑒𝑎𝑡 𝑡𝑟𝑎𝑛𝑠𝑓𝑒𝑟

𝑻𝒉𝒆 𝒆𝒙𝒕𝒆𝒏𝒅𝒆𝒅 𝒔𝒖𝒓𝒇𝒂𝒄𝒆𝒔 "𝑭𝒊𝒏𝒔"



















1. A very long copper rod (k=372 W/m.K) 22mm in diameter has one end maintained at 90°C. The rod is exposed to 
a fluid whose temperature is 40°C and h=3.5W/m 2 .K. How much heat is lost by the rod? Also calculate the fin 
efficiency and effectiveness.





4. One end of a circular poker is places in a fire. The poker is made of steel (k=55W/m.K) 
and it has a diameter of 10mm. The end of the poker in the fire is 350°C, the air around 
the poker is at 80°C with h=25 W/m 2 .K. If the length of the poker between the fire and 
the handle is 0.6m long, calculate the temperature of the handle of the poker





3. Two copper rods A & B (380W/m.K) having 10mm diameter and length of L A =150mm and L B =300mm The rods are 
to be soldered together end to end with soldering material having melting point at 650°C. The two rods are exposed to 
ambient temperature T ∞ =25°C and h=10 W/m 2 .K. Neglecting the heat transfer from rod tips, 
Calculate:     i-the minimum power input needed to affect the solder in watt.
                      ii-The temperature at the free ends of the both rods.







5. A very long pin fin of 5mm diameter has a base temperature of T b =200 ο C. The pin surrounding surface 
is exposed to air at T ∞ =25 ο C with h=100 W/m 2 .K. Calculate the heat loss through the fin and the fin 
effectiveness. Also estimate how long the fin must have to be making assumption of “Very Long Fin yields 
to accurate estimation for heat loss
calculation. Take for fin material k=335 W/m.K.







7. In an arrangement for measuring the thermal conductivity of solid material, a very long rod having diameter of 25mm 
is introduced inside a furnace such that half of it was inside the furnace, while the other half extended horizontally in 
ambient air at T ∞ =25°C with h=10W/m 2 .K. By measuring the temperature at two points on the rod, the temperature 
was found to be 150°C and 95°C, respectively while the two points are at a distance of 75mm from each other. Find the 
thermal conductivity of the rod material.
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8.An air heater consists of a steel tube (k= 20 W/m.K), with inner and outer radii are r1=13mm and r2=16mm, respectively 
and the eight longitudinal fins each of thickness t= 3mm as shown in the figure. The fins extend to concentric tube, which is 
of radius r3= 40mm and insulated on the outer surface. Water at temperature of T∞= 90°C flows through the inner tube 
while air at T∞2= 25°C flows through the annular space formed by the larger concentric tube. If hi= 5000W/m2 .K for water 
and ho= 200 W/m2 .K for air, what is the heat transfer rate per unit length? Also calculate the percentage increases in heat 
transfer rate due to the addition these fins.







11. A brass slab is 20mm thick (k=110 W/m.K) has gases on one side T1= 500°C with h1= 15W/m2 .K, while a liquid flows 
on the other side which T2= 40°C with h2= 2000W/m2 .K. Calculate the rate of heat transfer from the gases to the liquid 
through the bare slab. It is advised to add brass fins of 1 mm thick, 10 mm long and 10 mm apart on centers to increase 
the heat transfer rate from gases to liquid. By consider the heat from fin tips, determine where better to add these fins 
(on gases side or on liquid side)? And calculate the percent increase in the heat transfer rate for the better case chosen.










