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Some modeling experiments were made concerning the accuracy of temperatures between surfaces of different size as calculated using finite difference methods.  
Application of a point source to a node in a rectangular mesh results in varying temperatures depending on the size of the mesh.  This is shown to be related to the spreading of heat in a real surface, and the magnitude of the temperature increase can be estimated from simple relations.
If the size of source is held constant, the calculated temperature still depends on the underlying mesh dimension.  The temperature rise was not monotonic, but was found to rise to a maximum when the mesh size matched the source size, then asymptotically decreased to stable value.  This is found to be the result of spreading within the mesh, with the matched case forcing the heat to be transported the longest distance.

This result is not a function of the tool being used, but is an inherent property of regular finite difference meshes.  It is an effect that thermal analysts need to keep in mind when building meshes.  In general, we probably need to be using far finer meshes than we are accustomed to.
