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The study of physical processes described using complex mathefatieal models is carried out
using the computer modeling method. Computer modeling car‘be imiplemented, for example,
using the Mathcad system.

Let’s consider a model of air pollution from transport flow i'the Mathcad system.

Traffic flow moves along the highway as a linear seurce’of atmospheric pollution directed
along the OY axis (L1, Ly). Let the wind direction fofm au angle with the direction of the highway
(Fig. 1).

Let us consider a linear source as a set ofypoint sources. To model pollution from a point
source, the following formula is used (an dpproximation of the torch model):
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where M is the power of thé sdurce (the mass of pollutants emitted from the source per unit of
time); n is the exponent i the formula for the dependence of wind speed on height z(u = u;2"); uy
— the proportionality ceeffigient in this relationship; k; — proportionality coefficient in the formula
for the dependénceof the turbulent diffusion coefficient on height (k = k;2); ¢y — standard
deviation for windydirection pulsations; A - 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

Lo

Qp(a,b) = Q (a — Lsin(p),b — Lecos(B)) dL, (2)

Ly
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(fB) + ysin(f),
b= —xsin(B) + ycos(S). (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.

M Mathcad - [Tpancnoprrii noTox]

Dafin Mpaska Bua Beraska Topmar Mhorpymentol  CvmeonoHwie onep
D-FEHERV | IRB(o|TE MO E|B
Nomal | aria |10 v'|13111|z-
:Moﬁ sefi-ysen v: & |
(paHHLe yYacTka aEToMarucTpant L1=200 L2=300
Yron mexy HanpagneHnem BeTpa n aBTOMETNCT ANk A
Macca sarpRasAlowmx BelecTs, BxbpaceBaEmbx
EAUHULER ANHHL NOTOKS B BAWHHLY BPEMEHN MFI'C
Pazosan MIK ans omck yrmepoga mi3 \

Koadduyment & dopuyne ana npeduns
ckopoct BeTpa, 1/c

BuicoTa asroMaricTpani ;ﬁb': 5

=
B

I
ycmnqnaoctb amocd;epu
CIQMAQP'I'HIJI! OTKMOHEHHE ANA MyNkC ) 01
YIMa HaNPaBNEHUA CKO BETpA =
KoadipuumenT B Hag podina =02
TypBynextHoi @ npuMecn 8 atmocdepe, mic =
KUHL‘S 0r0 UCTOUHKKE
M I_|]+—|'|.t' 3-‘2
- -exp(ul -
A ¥ 29
1+ nf) k1052w ki{l+nf)"x 24075

OPAUHATH HUEEWFD“ Mo HaNpaenNeHWK BETpa CHCTEMbl KODDOWHAT

afx.y) = xcos(3) + y sin(F)
b(x,y) = y-cos{[3) - x-sin({3)

HOHUEHTPALHA OT NHHEHOMD HETOUHIKE
12
Qplx.y) = | Qalx.y) - L-sin({3), b(x.y) - L-cos({®) dL
L1

Fig 2: Modeling air pollution from traffic flow
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MapaMeTpel PACUSTHON CETKN ANA NOCTPOEHUA MICAMHWA

n=13 m =13 i=1l.n-1
Arde

j=0m-1 L= 100-i \J = 100

Matpuua BeapasmepHbix KOHUEHTPELMI
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Fig 3: Results of modeling air pollutien from traffic flow

Thus, the Mathcad system is a powerful®gol for, modeling physical processes. This package
allows you to visualize processes and phenomenaséccurring in the material world.
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Jlo HemaBHero BpeMeHN JiccleJOBaHMe KOMIIO3UTHBIX TeJl IPOBOAMIIOCH HAa OCHOBE MeTOfIa
«TOMOTEHM3AIMI» HEOXHOPOJHBIX TeJI IIyTeM BBeJEHNI OCPeTHEHHBIX 110 BCeMY 00beMy Tesla
JUIY T10 3JIeMeHTapHOMY MakpooObeMy ¢usnueckux napamerpos. Ho Takue ogHOpomHBIE YN
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