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Purpose. This paper examines the impact of transport-road complex on the environment, as od-tion of the most
powerful sources of pollution. Analysed the risk of gas emissions that are released BHA due to combustion of fuel in
internal combustion engines, which contain a number of harmful substances that zubrod-evaluate roadside landscapes.
Metodology. Inserted a number of conditions, depends on their content in the roadside, including on the level of organi-
zation of the artificial protection of the landscape, namely the dust belts that take almost the rule, a decisive role in the
processes of transport and deposition of pollutants. Originality. So, the main factors that affect to the processes of diffu-
sion and distribution of pollutants in roadside landscape are: transfer the impurity by the wind flow; turbulent diffusion
of impurities in the horizontal and vertical planes; physical-chemical processes of transformation the impurities (gravi-
tational deposition, chemical conversion, precipitation leaching); the presence of dustproof forest barriers. Practical
value. To research the character of the processes of gravitational settling pollutants, it is recommended to use models of
rheological Maxwell’s and Voigt’s bodies. References 3, no tables, figures 4.
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B po0oTi po3riIstHyTO MUTAaHHS BIUIMBY TPAaHCIOPTHO-TOPOKHBOTO KOMIUIEKCY Ha HABKOJIHIIIHE CEPETOBHILE, SIK OJI-
HOTO 13 HAWMOTY)XKHIIMX JuKepen 3a0pyaHeHHs. [IpoananizoBaHo HeOE3IeKy Ta30BUX BHKH/IB, SIKI BUKHIAIOTHCS BHA-
CIJIIZIOK CIIAJIIOBAHHS MAIMBA Y JBUTYHaX BHYTPILIIHBOTO 3TOPSHHSA, SIKI MICTATh Psi IIKIAJIMBHX PEYOBHH, IO 3a0pyn-
HIOIOTh NMPUIOPO’KHI JaHAmAPTH. BeTaBneHo 3asIeXKHICT BMICTY 3a0pYyAHIOIOUNX PEYOBHH y MPHIOPOXKHIM cMy3i B
3aJIeXHOCT] BiJ PiBHS OpraHizamii ITYYHOTO 3aXHCTY JaHAmadTy, a camMe MUI03aXHUCHHUX JIICOCMYT, SIKi PUHMAIOTh,
MPaKTHYIHO, BUPILIATIBHY POJIb y MPOIEcax MepeHoCcy Ta JCTIOHYBaHH MOMIOTaHTiB. Ha OCHOBI HOCHimKeHb BCTaHOBIIE-
HO psA (QakTopiB, SKi HEOOXiAHO BPaxOBYBAaTH IPU BHUBYCHHI NMUTAHHSA PO3MOBCIO/DKECHHS Ta MEPEPO3MOILTy 3a0pya-
HIOIOYOi JOMIIIKH B MPUIOPOXKHBOMY JIaHAMIA(PTI: OCOOIMBOCTI MEPEHECEHHS IOMIIIKH BITPOBUM MOTOKOM; TypOyJIeH-
THa nQy3is JOMIIIKKA B TOPU30HTANBHIN Ta BEPTUKAIBHIN IUOmMHAX; (Pi3HMKO-XiMiYHI IponecH TpaHchopMarii 1omi-
KK (TpaBiTaliifHe OCa/KCHHS, XiMi4HE IepEeTBOPEHHS, BUMUBAHHS omafaMu). J{JIst TOCIiIHKeHHsT XapaKkTepy IpOLeciB
TpaBITaIifHOTO OCiTaHHA 3a0pYAHIOIOYHX JOMIIIOK PEKOMEHIOBAHO BUKOPHCTOBYBAaTH MOJICITI PEONIOTIYHHX Tl Makc-
Bena ta doiirra.

Ki1r04o0Bi ci10Ba: poIyKTH 3rOpsiHHS, MITpallis Ta JeTIOHyBaHHSA 3a0pyIHIOBaYiB, TCOXIMITHUN Oap’ep.

PROBLEM STATEMENT. Any anthropogenic (man- can be considered as an external “contaminant” relatively
caused) activity leads to the violation of certain ranges to any natural-territorial complex (NTC).
variation of the material, energetic and informational Since the source of intense contamination NTC is di-
system’s properties, reduces its stability and, in general, rectly road and transport streams, "pollution" is mani-

fested in all forms: chemical, physical (energetic or par-
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ametric), biological, landscape-destructive (stational-
destructin).

Total pollution the objects of environment has different
effects, and therefore unidirectional method of their
"neutralization" and counteraction not to be. So it is
necessary to determine not only the specific "pollutant",
which leads to a specific issue, and systematic approach
to study the question of appropriate strategies and control
means, to apply measures on preventing the spreading of
contamination and to develop the environmentally opti-
mal design of NTGES.

EXPERIMENTAL PART AND RESULTS OBTAINED.
For modeling the dynamics of change in real structures
NTC under anthropogenic impact must be considered
simultaneously external influence on their composition.
Supposing that it is necessary to study the process F(t)
adjustment of the composition structure NTC from the
moment when it suddenly applied some external influ-
ence is subordinated to a specific pattern. Provided the
fact of attachment to the structure the certain external
influence (the construction of a road and its further func-
tioning), which was absent to a certain point in time then
the countdown begins from the moment of application
the impact. For this we use a single function (Heaviside’s
function) H(t) or e(t) fig.1, the value of which is:

0, t<o0 1
HO={; 3o .
The ordinate F(t) when t<0, will be absent when to
multiply the function F(t) external influences on H(t)
and for t>0 the ordinate of the function F(t), multiplied
by the unit will retain its original meaning.

In the environment with the exhaust gases of motor
transport gets more than 200 of pollutants that degrade
not only the quality of its facilities, but also threaten
human health. Its main features are characteristic geo-
chemical flux of dispersion, dynamic and excess con-
centrations of pollutants in the action area.

H
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Figurel — The graph of a single function
(Heaviside’s function)

For determining the migration of contaminants that get
into the air from activities of vehicles, make use the
theory of transport and dispersion pollutants in the sur-
face layer of the atmosphere [3]. Theoretical research
shows that the boundary layer of the atmosphere is char-
acterized by a quite complex internal structure and is
manifested in the formation of two sub layers: the ground
layer of the atmosphere (located above an underlying
surface) with a constant wind direction and persistence

23

of turbulent flows in height; a free boundary layer (above
the ground layer of the atmosphere). The underlying
surface has a significant influence on the dynamics of air
movements and is appears mainly turbulent character.
Change with the height of vector’s speed of movement
can be represented in the form of a hodograph of the
velocity (Fig. 2).
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Figure 2 — The locus of the speed an air flow, where:
V, m/s - wind speed; Vg - the value of speed geo-
strophic wind at the upper limit of the boundary lay-
er; 0=45°- the angle of a full rotation of the wind in

the boundary layer; Zj - change of wind speed with
height

Consequently, impurity, once in a turbulent environ-
ment, under the action of velocity pulsations in the air
flow begins to spread in it, forming taxonometric a
source of pollution. While large-scale air currents carry
the amounts of impurities as a whole, and small turbulent
pulsations that move chaotically in the air flow, dissipate
impurities by mixing. The description of this process
depends from the feature inflow of impurities in NTGES
and from the final result to be obtained [1]. In our case,
the turbulent diffusion of impurities must be considered
relative to an infinitesimal source, moving with a certain
speed for a long time (long-acting).

In general, the concentration q of the aerosol substance
that is in an elementary volume of air and migrates to-
gether with the air flow in the atmosphere is a function of
the spatial coordinates and time:

q=q9xy,21t). (2

Then, if p(X,t, X',ty) is the probability of displace-
ment elementary volume which contains the impurity
with concentration q()? B to), from a point with spatial
coordinates X at time to to a point with spatial coordi-
nates X at time t then the average value of the impurity
concentration in the spatial point X at time t will be:

q()?, t) < fp()?, t,X', to) - Q()?" to) 3)
-dX'.

When we know the initial distribution q()_f B to) and the
probability of all movements the elementary volumes in
this space p()? t, X', to), then by integrating the right
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side (2) at all points of space will give a distribution of
impurity concentration on three-dimensional space at
time ¢.

fp()?, t, X, to) dX =1, 4)

However, when winds are weak, polluting substances,
which fall in the atmospheric air with the exhaust gases
of motor transport, in the presence of dense geochemical
barriers, including forest and the gas-dust-proofing strips
are placed directly in the area of the roadway, forming an
"air stagnation". This situation creates the greatest danger
level at which the observed increase in the concentration
of impurities in the surface layer, through their "soaring".
Thus the speed of staying the suspended solids depends
from the steady-state velocity of a falling particle in still
air and the action of the forces gravity and air resistance

(R):

R = kv?
(%)

where, k - the coefficient of proportionality;

v2- the speed of the upward movement of air.

When falling impurity reaches a constant speed, then
the force of gravity will be equal to the force of air re-
sistance P = R:

mg = kv?
(6)
Then:
- ™9
N (7)

The formula for the resistance of environment will be
of the form:

vs

R=CFp? (8)

where, c - the coefficient of proportionality;
¢ = f(Re)
F - the projected area of particles on a plane perpen-
dicular to the velocity vector, m%;
p - the density of the air.
From formulas 6 and 8, it follows that the coefficient of
proportionality can be written as:

Pr
k=cF=2
2 ©)

The speed of fall impurities in the air according to the

formula 7 is:
_|2mg
Ve = cFp

The coefficient of proportionality in the expression 10
can be represented by the Klyachko’s formula:

(10)
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24
c=—

Re (11)

Re — the Reynold’s number.
Then the formula 11 will look as:

v
Re =—=d
v

(12)

v — the kinematic viscosity of air, m*/s.
The numerical value of the speed can determine:

v, = 2mgvsd (13)
24v.Fp
Then, by transformations we get:
_ mgd
Y = 12v.Fp (14)

Thus, further movement of the impurities in the vertical
direction in the presence of a geochemical barrier is
possible when the air velocity exceeds the maximum
velocity of "soaring" impurities.

The research of migration processes and the deposition
of pollutants in roadside landscapes in the presence of
the dust-proofing strips are compounded by the impossi-
bility of real experimental reproduce the problem.

Therefore there is a need to use models-analogues that
are not physically identified with simulated system, and
determine the similarity of the properties inherent in the
original and the model using "rheological bodies" chal-
lenging environment, which is polluting aerosol. Such
models are the elastic and viscous rheological Maxwell’s
body (Figure 3-a) or visco-elastic rheological Voigt’s
body (Figure 4-a).

The character of sedimentation the aerosol particles for
these rheological bodies shown in Figure 3-b and 4-b.

P P

a b
Figure 3 — Rheological Maxwell’s body:
a — the model-simulator visco-elastic body;
b — character of process the sedimentation particles

CONCLUSIONS. So, the main factors that affect to the
processes of diffusion and distribution of pollutants in
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roadside landscape are: transfer the impurity by the wind
flow; turbulent diffusion of impurities in the horizontal
and vertical planes; physical-chemical processes of trans-
formation the impurities (gravitational deposition, chem-
ical conversion, precipitation leaching); the presence of
dustproof forest barriers.

€ The soaring of aerosol particles

Setiling of aerosol 1 2 Time
particles
The area of
The area of carriageway protective forest
strips
a b

Figure 4 — Rheological Voight body:

a — model-simulator visco-elastic body;
b — character of process the sedimentation particles

To research the character of the processes of gravita-
tional settling pollutants, it is recommended to use mod-
els of rheological Maxwell’s and Voigt’s bodies.
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B pabote paccMarpuBaercs mpodiaeMa BIUSHHS TPaHCIIOPTHO-TOPOXKHOTO KOMIDIEKCAa Ha OKPYKAIOIIYIO Cpefdy, Kak
OJTHOT'O M3 MOIITHBIX UCTOYHHKOB 3arPsS3HCHIS. A TaKKe IMPOBENCH aHAIN3 OIACHOCTH BBIXJIOITHBIX Ta30B aBTOTPAHCIIOPTA,
COCTOSIIIINX W3 Psifla OMACHBIX BEHICCTB, KOTOPHIC 3arpsi3HAIOT MPHIOPOXKHBIC JIAHAMA(PTE. YCTAaHOBJICHA 3aBHCUMOCTD
COJICpKaHUE B MIPUIOPOKHOMN TIOJOCE OT YPOBHS OPraHM3AlMN MCKYCCTBCHHOW 3aIUTHI JaHmmadTa, a UMEHHO IbUIC3a-
[IUTHBIX JICCOMOJIOC, OT KOTOPHIX 3aBUCHT MPAKTUYCCKU PEIIarolias poib B POIECCE MMEPEHOCa U JCTIOHNPOBAHUS 3arpsi3-
Hutenei. Ha ocHOBaHMM WCCIIEIOBAaHUA YCTAHOBJICHO P ()aKTOPOB, KOTOPHIE HEOOXOIMMO YYUTHIBATH MPH U3YUCHHUH
BOTIPOCA PACIIPOCTPAHCHUS U JICTIOHUPOBAHMS 3aTPA3HIONINX BEIECTB BO3JIE JOPOTH: HAMPABIICHHUE BETPa, TYpOyIeHTHAS
mupPy3us MpUMecH B MPOCTPAHCTBE, (HU3UKO-XUMHUIECCKHUE TMPOIecChl. [ MccieoBaHus MPEaoKEeHO HUCIIONB30BaTh

MOZENH peosiorndeckux ten Makcsena u Qourra.

KiroueBble ciioBa: MPOAYKTHI CropaHus, MUT'palivd U JCIIOHUPOBAHUC BCUICCTB, TeOXMMHYCCKUN 6ap},ep.
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