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2 Negligible Heat Loss from the Fin Tip

(Adiabatic fin tip, Qfin tip = 0)

Boundary condition at fin tip

The variation of temperature along the fin

Heat transfer from the entire fin

Fins are not likely to be so long that their temperature approaches the 

surrounding temperature at the tip. A more realistic assumption is for 

heat transfer from the fin tip to be negligible since the surface area of 

the fin tip is usually a negligible fraction of the total fin area.
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3 Specified Temperature (Tfin,tip = TL)

In this case the temperature at the end of the fin (the fin tip) is 

fixed at a specified temperature TL. 

This case could be considered as a generalization of the case of 

Infinitely Long Fin where the fin tip temperature was fixed at T.
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4 Convection from Fin Tip

The fin tips, in practice, are exposed to the surroundings, and thus the proper

boundary condition for the fin tip is convection that may also include the effects

of radiation. Consider the case of convection only at the tip. The condition

at the fin tip can be obtained from an energy balance at the fin tip.
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Replace the fin length L in the relation for 

the insulated tip (Fig. 39) by a corrected

length defined as

Fig 39: Corrected fin length Lc is defined 

such that heat transfer from a fin of 

length Lc with insulated tip is equal to 

heat transfer from the actual fin of length 

L with convection at the fin tip.

t is the thickness of the rectangular fins.

D is the diameter of the cylindrical fins.

4 Convection from Fin Tip - cont
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Fin Efficiency

Zero thermal resistance or infinite 

thermal conductivity (Tfin = Tb)
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mL
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Efficiency of straight fins of rectangular, triangular, and parabolic profiles.

Triangular and parabolic are more efficient than rectangular, contain less 

material and more suitable for applications requiring less weight and less 

space
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• The fin efficiency decreases with increasing fin length because 

of decrease in fin temperature with length.

• Fin lengths that cause the fin efficiency to drop below 60 percent

usually cannot be justified economically. 

• The efficiency of most fins used in practice is above 90 percent.
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Fin 

Effectiveness

Effectiveness 

of a fin

• The thermal conductivity k of the fin 

material should be as high as possible. 

Use aluminum, copper, iron.

• The ratio of the perimeter to the cross-

sectional area of the fin p/Ac should be 

as high as possible. Use slender or thin 

pin fins.

• Low convection heat transfer coefficient

h. Place fins on the gas (air) side.



11

Proper Length of a Fin

Because of the gradual temperature drop 

along the fin, the region near the fin tip makes 

little or no contribution to heat transfer.

mL = 5  an infinitely long fin

mL = 1 offers a good compromise 

between heat transfer

performance and the fin size.
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• Heat sinks: Specially 

designed finned surfaces

which are commonly used in 

the cooling of electronic 

equipment, and involve one-

of-a-kind complex

geometries.

• The heat transfer 

performance of heat sinks is 

usually expressed in terms of 

their thermal resistances R.

• A small value of thermal 

resistance indicates a small 

temperature drop across the 

heat sink, and thus a high fin 

efficiency.
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