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The study of physical processes described using complex mathematical models is carried out
using the computer modeling method. Computer modeling can be implemented, for example,
using the Mathcad system.

Let’s consider a model of air pollution from transport flow in the Mathcad system.
Traffic flow moves along the highway as a linear source of atmospheric pollution directed

along theOY axis (L1, L2). Let the wind direction form an angle with the direction of the highway
(Fig. 1).

Let us consider a linear source as a set of point sources. To model pollution from a point
source, the following formula is used (an approximation of the torch model):
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whereM is the power of the source (the mass of pollutants emitted from the source per unit of
time); n is the exponent in the formula for the dependence of wind speed on height z(u = u1z

n);u1
– the proportionality coefficient in this relationship; k1 – proportionality coefficient in the formula
for the dependence of the turbulent diffusion coefficient on height (k = k1z);ϕ0 – standard
deviation for wind direction pulsations; H – the height of a motorway above the rest of the
surface; x - – coordinate along the wind direction; y – coordinate in the transverse direction.

Let’s rotate the coordinate system so that the OX axis coincides with the wind direction. In
this case, the concentration from the linear source is equal to the superposition from the point
sources

Qp(a, b) =

∫ L2

L1

Q (a− Lsin(β), b− Lcos(β)) dL, (2)

where a and b are coordinates in a coordinate system rotated along the wind, L is the distance
along the highway section.

The new coordinates are related to the old ones by the following relations:

a = xcos(β) + ysin(β),

b = −xsin(β) + ycos(β). (3)
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The diagram of the relative position of the coordinate systems and the highway is shown in
Figure 1.

Fig 1: Model coordinate systems

Figures 2 and 3 show the results of modeling air pollution from traffic flow.

Fig 2: Modeling air pollution from traffic flow
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Fig 3: Results of modeling air pollution from traffic flow

Thus, the Mathcad system is a powerful tool for modeling physical processes. This package
allows you to visualize processes and phenomena occurring in the material world.
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До недавнего времени исследование композитных тел проводилось на основе метода
«гомогенизации» неоднородных тел путем введения осредненных по всему объему тела
или по элементарному макрообъему физических параметров. Но такие однородные или

Қарағанды, 2025

Buk
eto

v U
niv

ers
ity




