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Project1 : 1d finite element to solve a heat transfer problem

The heat1d.f fortran 77 program may be download at
http ://cool.math.ntu.edu.tw/∼perronnet/prog/heat1d.f

On a copy of the heat1d.f file :

1) Add the computation of the heat flux at the two vertices of each finite element ei,
i = 1, ..., n of the mesh and print them. Is the heat flux continuous at xi, i = 1, ..., n−1 ?

2) From the given 4 materials wall example, choose the Robin’s condition at point
β = xn with different values of g(β), analyse the results and conclude.

3) Choose an exact solution (with polynomials, exp, Log, ...) u(x), a(x), b(x), c(x), g(β)
and calculate f(x), fΓ(β), uf (β) to verify the derivative equation (1) and an appropriate
boundary condition of the heat transfer problem.
Take in account this exact function u(x) and print, at each vertex of the mesh, the exact
solution, the computed solution, the error, the percentage of the relative error, the heat
fluxes.
Compare the results for different values of h, h/2, h/4, h/8, h/16.
What can you write about the error function with respect of h ?

4) Permit to the user to choose a quadrature formula among the four quadrature formula
seen during the lesson. Compare the results for these four quadrature formula and
conclude.

5) Find a physical example which can be solved by the heat1d.f program, compute it
and explain the results.

6)Take in account an approximation of degree 2 polynomials on each finite element
ei = [xi−1, xi] and permit to the user to choose k the degree of polynomials (k=1 or
2) and a quadrature formula. Compare the results for k=2 and different quadrature
formula. Conclude.

7)Compare the results obtained with the degree 1 and degree 2 of finite element
polynomials. Conclude.

Remark :
The report of these computations will be written into html pages in a directory at your
name, readable by a web navigator.
At the end of the course, this directory will be put on the TIMS web server to be read
from the net.

1


