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SUPOT WITAYANGKURN : FINITE ELEMENT METHODS FOR AIR
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SUWON TANGMANEE, Ph.D. 125 PP. ISBN 974-533-205-4
NUMERICAL ALGORITHM / FINITE ELEMENT METHODS / AIR POLLUTION

In this research we used mathematical models to study propagation of an air
pollutant which is released from a line source downwind into the atmosphere. The
initial condition is assumed to be the O -function of the steady emission rate. The
coefficients of the advection and diffusion are assumed to be function of z. The
concentration profile near the source was calculated at the variable step sizes using
the Gaussian distribution in the vertical grid intervals. We then applied the finite
element method to the steady state case, and in the unsteady state case we used the
Lagrangian finite difference and finite element method on the advection part and the
diffusion part respectively.

The examples of numerical data simulation with varied parameters were
presented. MatLab software was used to calculate solutions of linear systems. In the
case of steady state, the results were compared with the existing analytical results and
they show satisfactory agreement. In the unsteady state case, the computed solution is
graphically well agreed with the results of other work by using the fractional step
method. Besides, the convergence and error estimate of the approximate solution are
also discussed.
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