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Heat Transfer from Extended Surfaces

• The term extended surface is commonly used to depict an important special case 
involving heat transfer by conduction within a solid and heat transfer by 
convection (and/or radiation) from the boundaries of the solid.

Combined conduction and convection in a structural element.



SETN2223 3

Heat Transfer from Extended Surfaces

Use of fins to enhance heat transfer from a plane wall.
(a) Bare surface. (b) Finned surface.
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Heat Transfer from Extended Surfaces

Schematic of typical finned-tube heat exchangers
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General Conduction Analysis

(a) Straight fin of
uniform cross section

(b) Straight fin of
nonuniform cross section

(c) Annular fin (d) Pin fin.
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General Conduction Analysis

HEAT DIFFUSION EQUATION

P is the fin perimeter
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Fins of Uniform Cross-Sectional Area

(a) Rectangular fin
(b) Pin fin

Straight fins of uniform cross section.



SETN2223 8

Fins of Uniform Cross-Sectional Area



SETN2223 9

Fins Performance
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Fins Performance
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Fins of Nonuniform Cross-Sectional Area



SETN2223 12

Fins of Nonuniform Cross-Sectional Area
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Fins of Nonuniform Cross-Sectional Area
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Overall Surface Efficiency
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Fins In Reactors

• Fuel element temperatures may exceed safe limits.

• This in the case of gases or organic liquids.

• One method of alleviating this problem is the use of finned cladding.

• Fins are recommended whenever there exists a large difference in heat-
transfer coefficient between the two sides of a heat-transfer surface and are 
placed on the side of the low coefficient.

• The fins are usually made of the same material and are an integral part of the 
cladding.
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Various Types of Fins on Fuel Cladding

1) Longitudinal or axial,

2) Circumferential or transverse

(3) Helical, of different pitch and height

(4) Pin and strip type, in line or staggered
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Fins In Reactors

• Fins on nuclear fuel elements while transferring fission heat to the coolant, 
generate some heat of their own because of the absorption of nuclear 
radiation

• They can consequently be assumed, with little error, to have uniform 

volumetric thermal source strengths 𝒒′′′,
𝑩𝒕𝒖

𝒉𝒓 𝒇𝒕𝟑
.

• The choice of fin material for a fuel element is a complex function of many 
variables.
• A low neutron absorption cross sections are a primary requisite.
• Good thermal conductivity 𝒌,
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Some Properties of Some Fin Materials
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2-Dimensional Steady 
State Conduction
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Introduction
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Adiabats and Isotherms Lines

HEAT FLUX PLOT

Isotherms – constant temperature lines
Adiabats – heat flow lines

Basic Rules:

1. Identify lines of both geometric and thermal symmetrics.
2. Adiabats and isotherms are normal in the interiors of the body.
3. Isotherms intersects the adiabats at right angle (90°).
4. Adiabats intersects the isotherms at right angle (90°).
5. Adiabats bisects isothermal corners.
6. Isotherms-Adiabats intersections form curvilinear squares.
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Adiabats and Isotherms Lines
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Conduction Shape Factor
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Finite-Difference Equations
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Finite-Difference Equations



SETN2223 26

Finite-Difference Equations
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Thank You
Stay safe!


