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9.26,. Kirby (2010, p. 259) suggests a change of variable for problems with high Peclet numbers.

The problem
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would be converted using ¢ = exp(y) to

=0, y(x,0)=-10. (9.78)
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The value —10 is simply taken as a large negative number. Use Comsol Multiphysics to solve this
problem on the domain x = 0,1 for Pe = 1000 using 30 and 60 elements. Compare the solution

with that obtained for the original problem using the same number of elements.
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9.26. Comsol is run with a 1D problem and setting the coefficients as appropriate to the equation.
The standard solution is shown for 30 and 60 elements. The oscillations are prominent for 30
elements and are reduced, but still visible, for 60 elements. When the transformed equation is
solved, the oscillations are still prominent for 30 elements, although their frequency is less, and
they are nearly eliminated for 60 elements. The corresponding solution for y is shown below.





