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ABSTRACT. Following Bulkovskiy (1969) an approach i' made in 'olving distr ibuted op timal control
problem of air pollution by the usc of lumped approximation based on finite differcn~ n:prcsentau01l:s of the
spatial derivative . yieldinga set DCdifferential difference equations. In thispapar the diflunon ora horizon tally
homogeneous concentration distribution is considered, when the ground level source IS taken as a control wnh
respect to tim: su;h that the system will reach a desired state from an initial state in a lowest possible tirne,

1. latroduttion

Increasing industrilization and urban ization rises
the question of whether a further increase is tolerable
from an environmental protection point of view. In
most cases, new air pollution sources are built
without sufficient knowledge of possible changes in
the air pollution load of a given region. Only mathema­
tical models and control s for air pollution transport
and diffusion together with a deep knowledgeofmeteoro­
logical processes involved are able to solve a wide
variety of problems of this kind (Omatu and Seinfeld
1982).

The problem of determin ing the optimal distribution
of source of air pollution has received some prior
attention (Seinfeld 1972, Seinfeld and Chen 1973,
Seinfeld and Kyan 1982). From the practical point
of view, it is useful to consider a possible d istribut ion
of emission sources which would be desirable from
an air pollution standpoint. Thus, one of the centra l
issues of air pollution turns out to be the distribut ion
of new proposed emission sources which will maximise
air quality subject to zoning restrictioas,

I~version oCcurs when temperatu re increases with
height, This occurs freque!J ~ly du~ing I~e night or early
morning hours. In addition, mversions occur more
frequently dur ing the fall of the year. Inversions arc
likened to putt ing a lid on a particular locale so that
no pollution escapes by vertical diffusion (Howard
1974).

Low wind speeds less than 7 mph usually accompany
inversions. so there is very little horizontal dispersion
of pollution (Howard 1974). Inversion temperatures
arc usually limited to the first 500 metres and this.
therefore, is the maximum inversion height (Howard
1974). Inversion heights are usually much lower than
maximum mixing depth heights. Thus, it is more likely
10 presume that in certain meteorological conditions
when the inversions occur low wind speed less than
7 mph. the horizonlal diffusion may be neglected and
vertical diffusion remains approximately constant ,
However, these realistic assumptions will, in tum. give
some approximate solutions which can be set for
obtaining solutions of optimal control problems from
the engineering point of view.

Here, we consider the diffusion of a horizontally
homogeneous concentration distribution , when the
ground level source is taken ~s control with respect
to ume such that the system Will reach a desired state
from an initial st:'le in the lowest possible time. Regland
(1973). has considered atmospheric dispersion of a ir
pollution emitted from an area source using an implicit
finite difference scheme.

Here; an.approachis made by looking at the problem
~ an distributed optimal control problem of air pollu­
tion uSIIIg the well known lumped parameter approxima­
tion wlich in tum, is based on finite difference representa­
tions of spatial derivatives yielding a set of differential
equations. We simply replace the partial derivative
with respect 10 one independent variable by a finite
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