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Deriving PDQ’s

The Five Steps to deriving a differential equation illustrated using heat transfer.

1. Sketch the system 
2. Place finite element(s) in the direction(s) of change and label the sketch.

3. Perform a balance OFF heat ON the finite element. 

4. Divide by the finite (i.e. -  terms and take the limit as they go to zero yielding partial derivatives and no  terms.

5. Substitute Fourier’s Law of Heat Conduction: 
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 etc. for each direction.

Note: Steps for an Analytical Solution starting after Step 4 for steady state equations

    5.  Integrate once.

    6.   Substitute in Fourier’s Law of Heat Conduction and integrate again.

    7.   Use the Boundary Conditions to solve for the constants of integration. 

Exercises

A.
Derive a 1D USS HC (always rectilinear coordinates, unless otherwise stated) 

B.
Derive a 2D USS HC  (1D is understood to be in x, 2D in x and y; 3D, x, y, and z)

C.
Derive a 1D USS HC in cylindrical coordinates with change in t and r only.
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