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thermal diffusivity
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Heat Conduction Equation 

in a Sphere
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Combined One-Dimensional Heat Conduction 

Equation

Overall, the one-dimensional transient heat conduction equations

for the plane wall, cylinder, and sphere can be expressed as

n = 0 for a plane wall

n = 1 for a cylinder 

n = 2 for a sphere 

In the case of a plane wall, replace r by x. 

This equation can be simplified for steady-state or no heat 

generation cases as described before.
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GENERAL HEAT CONDUCTION EQUATION

Before, we considered one-dimensional heat conduction and

assumed heat conduction in other directions to be negligible. 

However, sometimes we need to consider heat transfer in other 

directions as well. 

In such cases heat conduction is said to be multidimensional, and 

in this section we develop the governing differential equation in 

such systems in rectangular, cylindrical, and spherical.
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Rectangular Coordinates
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Cylindrical Coordinates

Relations between the coordinates of a point in rectangular 

and cylindrical coordinate systems:
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Spherical Coordinates

Relations between the coordinates of a point in rectangular 

and spherical coordinate systems:


