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MINIMIZATION OF THE CHEMICAL POLLUTION LEVEL AT THE
WORKING ZONES IN OPEN AREAS USING SCREENS

Purpose. The scientific work aims to develop a new method for assessing the level of chemical air pollution in
working zones located in open areas near highways using screens of different heights. Methodology. The analytical
method for calculating the airflow velocity field near protective screens is based on the mathematical apparatus of
the theory of complex variable functions, which allows obtaining the value of the velocity potential and the flow
function, to calculate the velocity value at any point of the plane with a screen of different height. The obtained ve-
locity field is used to calculate the level of carbon monoxide concentration in the numerical solution of the two-
dimensional mass transfer equation. Findings. The developed program of numerical calculation allows conducting
computational experiments on the effectiveness of the use of protective screens, taking into account changes in their
geometry and meteorological conditions. The developed method based on the obtained concentration field makes it
possible to carry out an assessment of the risk of chronic intoxication for the employees of the take-out trade, who
are within the zone of the emission source (highway) for a long time. Originality. The regularities of changes in the
concentration of carbon monoxide are established depending on the distance to the emission source at a height of
2 m from the ground in the presence of a screen of a certain height and in its absence. A risk assessment of chronic
carbon monoxide intoxication has been carried out for take-out trade workers near the highway. It is shown that the
presence of the screen reduces the risk of chronic CO intoxication by 10% as compared to its absence. Increasing the
screen height to 1.8 m reduces the risk of chronic intoxication by 6% relatively to the situation when the screen
height is 1.2 m. Practical value. The developed numerical-analytical method for calculating the level of chemical
pollution in working zones in open areas and the program «Screen» created on its basis allow us to carry out
a prompt forecast of atmospheric air pollution level with carbon monoxide taking into account the effectiveness of
the screens. Quantitative results are necessary at the planning stage of trading places near highways, during the ar-
chitectural-planned reorganization of adjacent developments.

Keywords: highway; complex potential; dispersion of impurities; functional area; risk of disease

impurities in the air of working zones in open areas

Introduction along highways depends on the characteristics of

traffic on the road, the density of traffic flow and

environmental parameters, as well as the location

of buildings and structures, the presence of green
spaces.

The size of the contaminated zone is influenced
by a number of factors that can be divided into
groups [3—4, 8-10]:

A large number of studies were conducted on
the impact of roads on the state of atmospheric air.
These studies have found that near main streets the
level of air pollution by chemicals and harmful
compounds significantly exceeds the maximum
permissible values. The concentration of harmful
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— anthropogenic factors — traffic intensity, traf-
fic flow composition, fuel type and its quality, road
condition;

— natural factors — meteorological factors of the
natural environment, the direction and speed of air;

— architectural-planned factors — the character-
istics of the adjacent buildings.

The highest level of pollution is observed on the
roads of citywide value with a regulated traffic and
with great intensity. A large contribution to the gen-
eral air pollution is also made by industrial enter-
prises, which are located in the vicinity of working
zones in open areas near the highway [7, 13]. The
most unfavorable sections of the road are places
with a forced stop of vehicles — at intersections, in
places with low traffic capacity, near public
transport stops. In these places, the concentration of
pollutants reaches peak values [5]. In this regard,
drivers and employees of open trade, whose jobs are
located in these areas, receive more pronounced
loads on their body. Studies have also shown that
the organization of continuous movement of vehi-
cles with the highest possible speed leads to a de-
crease in pollutant emissions [2]. It has been estab-
lished that on the places of forced stopping of vehi-
cles the concentration of carbon monoxide is 2.54
times higher than in the areas of continuous traffic.

One of the most effective ways to protect work-
ing places that are located in open areas or in
buildings near highways is the use of protective
engineering structures (screens) [12, 14]. The ad-
vantages of using screens in comparison with
green areas include constant efficiency, which
comes from the moment they were installed, re-
gardless of the season and the density of the leaves.

An extremely important task is to minimize the
level of chemical pollution at working zones in
open areas.

Fig. 1. Placing the screen along the motorway

One of the effective means is to use screens
(Fig. 1). The screens allow changing the trajectory
of the pollution particles and reducing locally
chemical pollution in the working area.

The efficiency of the screens is influenced by:
meteorological conditions (wind speed and direc-
tion), the intensity of emission of pollutants on the
highway, the presence of local obstacles and so on.

An extremely important task is to fulfill the
forecast of the effectiveness of the screens at the
design stage, as well as future plans for the imple-
mentation of protective measures. Screen effect is
used for specific local conditions. Abroad the Na-
vier-Stokes equation is used to solve this problem,
but the implementation of such developments re-
quires a considerable amount of time to obtain re-
sults. The calculation time can be several days, so
it is very important to have effective scientifically-
based methods that allow you to quickly assess the
use of screens.

Purpose

The main purpose of this study is to develop a
new method for assessing the level of chemical air
pollution in working zones located in open areas
near highways using screens of different heights.

Methodology

To solve the problem, it is necessary to conduct
research in two stages:

— determine the irregular air velocity field in
working areas with screens;

— determine the concentration field of the
chemical substance, which is formed under the
influence of the air flow rate and atmospheric dif-
fusion.

This method allows predicting the level of
chemical pollution in working zones in open areas
using screens of different heights. A feature of this
method is that the irregular velocity field of the air
flow in the presence of a screen is determined on
the basis of an exact analytical solution of the aer-
odynamic problem. The mathematical apparatus of
the functions of a complex variable is used for
solving this problem. This method is used to calcu-
late currents, which are described by the Laplace
equation for a potential flow (1):
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The formulation of the boundary problem for
airflow around the screen is considered in [6, p.
267-271].

Aky

b I — o~ X,
\_/
\700 vV < a >
U

Fig. 2. Airflow around the ellipse

When using the theory of functions of a com-
plex variable, we use the following approach to
solve the problem. We consider an ellipse (Fig. 2),

which is covered by the flow with speed V. As it
is known, the ellipse equation has the form:

X—+y—:1,a>b, 2)

where a, b — larger and smaller axis of the ellipse

(Fig. 2). If the velocity at infinity V.. makes a cer-
tain angle o with the longitudinal axis of the el-

lipse [6], then the vector V. can be decomposed

into components Vo =U+iV.

We will consider oblique flow as a result of the
addition of longitudinal and transverse flow with
velocities U and V at infinitely distant points.
Then the complex potential of such a resultant flow
can be represented as the sum of the corresponding
complex potentials (3) and (4):

W(z):L(az—bx/z2 —c’ ) (3)

a-b

W(z):v—i(bz —ayz? —02). 4)
a-b

As a result of the linearity of the Laplace equa-
tion (1), which satisfies the complex potential
W (z) =p+iy, it is possible to obtain the potential

of the form:

W(z):ﬁ[(az—b 7’ —cz)-U +

+i(bz—ax/zz—cz)-VJ, (5)

where W(2)=¢+iy
W (z) =@ +iy — current function.

— air velocity potential,

Assuming c=a, U =0, b=0, we get the fol-
lowing expression for the complex potential:

W(z)zé[az U +i(—a)ﬁ-v]:
—-i2-a V. (6)

Ay
O X
—m—>
a a -
A -2
V

Fig. 3. Airflow around a flat plate

Potential (6) corresponds to the process of
wrapping around an infinitely flat strip width 2a

(Fig. 3).

Y1

Fig. 4. Airflow in a coordinate system wrap
around a flat plate X0y,
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In the complex plane xQy, z=x+l1y, by

making a turn through an angle —g (Fig. 3), we

get the system X Oy,, where z, =X, +1y, (Fig. 4),

- T

Z, =(x+iy)eI 2 -
=(X+iy)-(cosg—i -sinng

=(x+iy)-(-i)=—xi+y.(7)

We introduce new notations X, =Yy, Yy, =—X,
- T
L

i7 -
2, z=1ze?=zi. The complex po-

T

then z, =ze
tential with respect to the variable z, takes the fol-
lowing form:

W(z,)=-iVy(zi) -a

=—iV\/—_1-\/zl2 +a’ :V\/zl2 +a’.(8)

Since

W(z)=Vz’ +a’> =p+iy=
=V /(z —ia)(z +ia) =
_v fpleie‘ e =

i(6,+6,)

=Vpp, € ?

Vp,p, (cos J ;62 +isin J ;ezj. 9)

From relation (9), we obtain the dependences
for the potential of velocity ¢ and the current

function v :
(p:V./plp2 cos i -12-92 , (10)
v =iVp,p, sin 0 +9, . (11)

In order to get an expression for the coupled
speed dﬂzVX—iVy, take the derivative using
Z
expression (9):
dw Vz,

dz, Jzi+al B
V(% +iy;) 74(912’62) ~
PP

:V(Xl +Iyl)(cosel 9 _jgind +92]
\/9192 2

+0 : 91+62J
+ Y, sin 2 +

% M 0, +0,
= X, COS
\PiP2 2
—X sin%” .(12)

From relation (12), we obtain the expressions
for the components of the airflow velocity vector:

( 6,+6,
+l| Y, cos 2

V, = v [X cosel+62+y sinel+ezj'
=X 1 ;
" \[PIP2 2 (13)
v ( 0,+0, . 91+92j
V, =———| Y, cos — X, sin——= |.
\PiP2
ia &
\% 19) X1

Fig. 5. Determining the parameters of the air flow
rate at an arbitrary point

According to Fig. 5 we obtain the following
expressions for the modules of the radius vectors
and angles that determine the position of a point on
the plane.

y,+a

0, =arctg-—,
X
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7 —ia=x +iy, —ia=x +i(y,—a)
>

P = X12+(Y1_a)2, (15)

7, +ia=x +iy, +ia=.x +i(y, +a)., (16)

PZZ\/X12+(V1+3)2 ) (17)
0, _arctg "2 (18)
Xl

The obtained dependences (13) — (18) are the
basic formulas for calculating the air flow velocity
field in the working zones with a screen. Note that
in practical use of the obtained analytical depend-
ences for calculating the components of the veloci-
ty vector near the screen with height H, it is neces-
sary to take into account that a=H/2.

Using the obtained analytical relations
(13) - (18), it is possible to calculate the compo-
nents of the air flow rate U, v, to use this infor-
mation to model the dispersion of chemical pollu-
tion in working zone.

A two-dimensional mass transfer equation is
used to predict the level of air pollution in working
areas:

a[co] au[co] av[co]
a x| oy

n
= div(ugrad [CO])+ "Q ()8(x — x)8(y - ¥,) (19)
i=1
where Q. — emission rate of CO, U, v — wind ve-
locity vector components; p=(p,,n,) — turbulent
diffusion coefficients; — coordinates of the emis-
sion source; O(X—X,) &(y—Y,) — Dirac delta

function, which simulates the release of pollutant.
The values of the diffusion coefficients is calculat-

ed by the u,=(0,1+1)-U,
un, =(0,1+1)-U , where U — wind speed [11].

At the border, where the flow enters the calcu-
lated area, the concentration of pollution is known

Cr, =C;. If pollution from outside is not taken

formulas:

into account, then Cp, =0. At the border, where

the air masses flow out of the computational area,

the diffusivle4transfer is neglected with respect to

. oC
the convective one, namely, —| =0. Every-
FZ

where on solid surfaces, a condition of impermea-
bility is set oc =0.
on
Initial condition for the equation (19) C|t:0 =0
or C|t:0 =C,.

Findings

The developed prediction method was used to
solve the problem of assessing the level of pollu-
tion in working zones in open areas with an emis-
sion source, with the presence of a screen of vari-
ous heights and its absence. A calculation program
«Screen» was created. The scheme of the calculat-
ed area is shown in Fig. 6. The calculations were
performed with the following data: air flow rate
5 m/s, average emission intensity CO — 0.058 g/s,
geometrical dimensions — 8§ m on axis Ox and 6 m
on axis Oy.

q

[ ] /3
e | 'n‘
7777777777777 77777 /7777777777 /7 /7777

Fig. 6. The computational area:
1 — screen, 2 — emission source of CO,
3 — employee in working area

Three scenarios were considered: in the absence
of a screen (Fig. 7 a), with screen height H=1.2 m
(Fig. 7 b) and H=1.8 m (Fig. 7 c). Below are the
zones of pollution that are formed for
each scen X,, Y, ario.

As can be seen from Fig. 7, the screen causes
deformation of the contaminated zone; the greatest
concentration gradient is formed at the emission
source. The presence of the screen causes a rever-
sal of the pollution zone, which leads to its de-
crease and decrease in the CO concentration in the
working zone.
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Fig. 7. Concentration field distribution CO t=9 s:
a — with no screen; b — with screen height H=1.2 m;
¢ — with screen height H=1.8 m

In Fig. 8 the distribution of CO concentrations
at different distances from the emission source at a
height H=2 m from the surface of the earth is
shown.

At the installation site of the screen, the concen-
tration values increase as the flow decelerates, but
behind the screen the concentration value slowly
decreases and, compared to the absence of screen,
the concentration decreases by 11% at a screen
height of 1.2 m and by 15% at a screen height of
1.8 m, i.e. increasing the height of the screen leads
to a decrease in the concentration of pollution.

£
o

[A)
a

T=withmo
screen

>

R
o

2-with screen

e s |

~—

Concentration, %

N
o

distance, m

0 1 2 3 4 5 6 7 8

Fig. 8. Concentration distribution of CO
at height 2 m:
1 — with no screen; 2 — with screen H=1.2 m;
3 — with screen H=1.8 m

Thus, the use of the screen leads to a decrease in
the level of air pollution in the working areas, which
reduces the risk of chronic diseases among the em-
ployees of the take-out trade near the road (Fig. 9).

In Fig. 9 the change in the risk of chronic CO
intoxication over 10 years is shown at a distance of
2 m from the source of pollution and at a height
from the ground H=1.2 m (human respiratory or-
gans) [1. 71.

0,6

risk
05 ——
04 _ /
L-withmo 7 with scrden
scregn L 7
03 — H=132
02 / //ﬂmreen
01 A [ o
| — I
years
0 T
0 2 4 6 8 10

Fig. 9. Changing of the risk of chronic carbon
monoxide intoxication:
1 — with no screen; 2 — with screen height H=1.2 m;
3 — with screen height H=1.8 m

After five years, the risk of chronic diseases in
the absence of a screen is 31 %, in the presence of
a screen 1.2 m high, this value is 21 %, with a
screen in height of 1.8 m is 15 %. Thus, the pres-
ence of the screen reduces the risk of chronic CO
intoxication by 10%, increasing the screen height
to 1.8 m reduces the risk by 6% relatively to the
situation when the screen height is H= 1.2 m.

Originality and practical value

1. A numerical-analytical method for evaluating
the effectiveness of screen application for reducing
the level of chemical air pollution in working areas
in open areas is proposed.
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2. The authors obtained the distribution of the
carbon monoxide concentration field in the work-
ing area near the highway for three scenarios: in
the absence of a screen, in the presence of a screen
in height H=1.2 m and H=1.8 m.

3. The regularities of changes in the concentra-
tion of carbon monoxide are established depending
on the distance to the emission source at a height
from the surface of the earth H=2 m.

4. An assessment of the risk of chronic carbon
monoxide intoxication has been carried out for
open trade workers near the highway.

The fulfillment of the forecast regarding the
level of atmospheric air pollution with carbon
monoxide, taking into account the effectiveness of
the screens, is a necessary step in the planned or-
ganization of trading places near highways.

Conclusions

As a result of research, the following results
were obtained:

— an analytical method was proposed for calcu-
lating the airflow velocity field near protective

screens based on the theory of functions of a com-
plex variable;

— the method allows to obtain the value of the
velocity potential and the current function, to cal-
culate the velocity value at any point of the plane
with a screen of different heights;

— the resulting velocity field is necessary to cal-
culate the carbon monoxide concentration level;

— the developed program of numerical calcula-
tion allows a number of computational experiments
on the effectiveness of the use of protective
screens, taking into account changes in their geom-
etry and meteorological conditions;

— the developed method based on the obtained
concentration field allows to carry out an assess-
ment of the risk of chronic intoxication for em-
ployees of the open trade, who were within the
zone of the emission source (highway) for a long
time.

The perspective of development of this direc-
tion is the creation of a methodology that allows
performing risk assessment for workers of the
main industrial trade within small architectural
buildings.
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MIHIMI3ANIA PIBHA XIMIYHOI'O 3ABPYTHEHHS B POBO1HX
30HAX HA BIAKPUTIM MICHEBOCTI 3A 1O0ITIOMOI'OIO EKPAHIB

Mera. HaykoBa poboTa Mae Ha MeTi po3p0oOKy HOBOTO METOJy OLIHKH PiBHS XIMIYHOTO 3a0pyIHEHHS HOBITPS
B pOOOYMX 30HAX, PO3TAIIOBAHUX HA BIJKPUTIH MICIIEBOCTI Ol aBTOMaricrpajie, y pa3i BUKOPUCTaHHS E€KpaHiB
pi3HOT BucoT. MeToanka. AHATITHYHUNA METOJI PO3PAXYHKY IOJISI LIBUAKOCTI MOBITPSHOTO MOTOKY OISl 3aXMCHUX
€KpaHiB IPYHTY€EThCS HAa MaTeMaTHYHOMY amapati — Teopii QyHKIiH KOMIUIEKCHOT 3MIHHOI, sIKa I03BOJISIE OTPUMATH
3HAYCHHS MMOTEHINATY MIBUIKOCTI i QYHKIIT HOTOKA, OOYMCIUTH 3HAYCHHS IIBUIKOCTI B OY/b-sIKiil TOYIIl IUIOIIUHI
3a HasBHOCTI eKkpaHa pi3HOi BHcOTH. OTpuUMaHe MoJie LIBHIKOCTI BHKOPHCTOBYIOTH JUIS PO3PaxyHKY piBHs
KoHLeHTpauil okcuay Byriemo (CO) mij yac YMCEIbHOrO PO3B’SI3aHHS JIBOBUMIPHOTO PIBHSHHS MacollepeHOCY.
Pe3yabraTn. 3anpornoHoBaHa mporpama 4HCEIFHOTO PO3PaxyHKY J03BOJISIE IPOBOIUTH OOUYMCIIOBAIBHI EKCIIEpH-
MEHTH 3 ¢(DeKTHBHOCTI 3aCTOCYBAaHHs 3aXHCHUX CKpaHIB 3 ypaxXyBaHHIM 3MiHHU iX reoMeTpii i MEeTeOpOIOTIYHHX
yMmoB. Po3poOiiennii MeTo/, Ha OCHOBI OTPHMMAHOTO TI0JIs1 KOHIICHTpaIlii, 1a€ MOXJINBICTh BUKOHYBATH OLIIHKY PH3H-
Ky XpOHIYHOI IHTOKCHKAIi IS TIPaliBHUKIB BHHOCHOI TOPTIBINI, SKi TpHUBaJWid Yac repe0yBarOTh y 30HI Mil
Jokeperna eMicii (aBromarictpaini). HaykoBa HOBH3HA. Y CTaHOBJICHO 3aKOHOMIPHOCTI 3MiHHM KOHIICHTpAIlil OKCHUIY
BYTJICIIIO 3aJIC)KHO BiJ BificTaHi 70 JKepena eMicii Ha BHCOTI BiJ MOBEPXHI 3eMJli 2 M 3a HAsIBHOCTI €KpaHa MEeBHOT
BUCOTH 1 32 H0ro BiZicyTHOCTI. BUKOHAHO OIIHKY PU3MKY XPOHIYHOT IHTOKCHKAIIi OKCHIOM BYTJICIO JUIsl TIPalliBHU-
KiB BHHOCHO{ TOpriBii Oing aBTomarictpam. [lokasaHo, 110 NPUCYTHICTh €KpaHa 3HHXKYE PHU3UK XPOHIYHOT
inTokcukarii CO Ha 10 % MOpPIBHAHO 3 WOro BiACYTHICTIO. 30ULIBIICHHS BHCOTH €KpaHa a0 1,8 M npu3BOAUTH
JI0 3MEHIIEHHS! PU3MKY XPOHIYHOI iHTOKCHKalii Ha 6 % BiAHOCHO CHUTYyallii, KOJIM BHUCOTa €KpaHa ckiamae 1,2 M.
IpakTHyHa 3HAYUMicTh. Po3p0obieHnii YncenbHO-aHATI THIHUI METOJT PO3pPaxyHKY PiBHS XiMIYHOTO 3a0pyIHEHHS
B poOOYMX 30HaxX Ha BIJIKPHUTIH MICIIEBOCTI Ta CTBOPEHA Ha HOT'O OCHOBI IporpaMa «Screen» J03BOJISIFOTH OllepaTHB-
HO BMKOHYBATH IPOTHO3 PiBHSA 3a0pyIHEHHS aTMOC(EPHOro MOBITPSI OKCHAOM BYTJICIIO 3 ypaxyBaHHSAM e(eKTHB-
HoCTI Aii expaniB. KibKicHI pe3ysibTaTi € HEOOXiAHUMHM Ha eTarli IUIaHyBaHHS MicIlb TOPTiBIi OiIs aBTOMaricrpa-
JIe, il 9ac apXiTeKTypHO-TUIAHOBOI peopraHi3alii Mpuieraux 3a0yaos.

Kniouosi cnoea: aBromarictpaib; KOMIUIEKCHUH MMOTEHIIAN; PO3CIFOBaHHS JIOMIIIKH; poOoya 30Ha; PH3HK 3aXBO-
pIOBaHHS
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MUHUMU3ALUA YPOBHSI XUMHUYECKOI'O 3AI'PSI3SHEHU B
PABOYHUX 30HAX HA OTKPBITOU MECTHOCTH C HIOMOLIBIO
IKPAHOB

eas. Hayunas paboTa cBoei 1enbi0 MIMEET pa3pab0TKy HOBOTO METOJIa OLEHKH YPOBHS XHUMHUYECKOTO 3arps3-
HEHHUS BO3[yXa B pabOYMX 30HaX, PacloI0KEHHBIX Ha OTKPBITOH MECTHOCTH BO3JIC aBTOMArucTpajei, Mpyu UCIOJIb-
30BaHMH SKPAHOB Pa3HOH BBICOTHL. MeTOAMKA. AHATUTHYECKHI METO] pacdeTa Nojsl CKOPOCTH BO3IYIITHOTO MOTO-
Ka BO3JIC 3aIIUTHBIX YKPAaHOB OCHOBBIBAETCS HA MaTEMaTHYECKOM ammapaTe — TeOpHH (PyHKIUH KOMIUICKCHOTO IIe-
PEMEHHOT0, KOTOpast II03BOJIAET ITOJIyIUTh 3HAUCHNE TIOTEHIMAIa CKOPOCTH M (DYHKIMM MOTOKA, BBIYMUCIUTD 3HAUE-
HUE CKOPOCTH B JI0OOOM TOUYKE IJIOCKOCTU MPH HAJMUYUU dKpaHa pas3iudHOM BBHICOTHL. [lomydeHHOE mojie CKOPOCTH
WCTIONB3YIOT JJISl pacueTa ypoBHS KOHIEHTpamuu okcuna yriepoga (CO) mpu YUCIEHHOM PEIICHHUH JBYMEPHOTO
ypaBHeHHUs MaccornepeHoca. Pesyabrarthl. [IpennoxkeHHas mporpaMMa YHCICHHOTO pacdeTa MO3BOJISET IPOBOAUTH
BBIYHCIIUTEIbHBIE SKCIEPUMEHTHI 110 3P (PEKTUBHOCTH NMPUMEHEHHMS 3alIUTHBIX SKPaHOB C YYETOM HM3MEHEHHs HMX
TeOMETPHH U METEOPOIOTHYECKUX YCIOoBU. Pa3paboTaHHBINH METO]], HA OCHOBE HOJIY4YEHHOTO I0JI1 KOHIIEHTPAIUH,
JIlaeT BO3MOXKHOCTb BBINOJHSTh OIIGHKY pPHCKa XPOHUYECKOH WHTOKCHKAIMK JUIS DPaOOTHHUKOB BBIHOCHOM
TOPTOBIIM, KOTOpBIC UIMTEIHHOE BpEMs HAXOAATCS B 30HE MACHCTBUS HMCTOYHHKA SMHCCHH (aBTOMAarucTpain).
Hay4nasi HoBH3HA. YCTaHOBJIEHBI 3aKOHOMEPHOCTH U3MEHEHHUSI KOHLEHTPALMH OKCHJA YIiIepoja B 3aBUCHMOCTH
OT PacCTOSIHUU 10 UCTOYHHUKA 3MUCCHH HA BBICOTE OT MOBEPXHOCTHU 3€MIIH 2 M TPU HAJIHMYUU SKpaHa ONpPEAEICHHON
BBICOTBI U IIPU €r0 OTCYTCTBUM. BBINOIHEHA OLIEHKA PUCKA XPOHMYECKON MHTOKCHKALMU OKCHAOM YTJIEpPOAa IUIs
pabOTHHKOB BBIHOCHOI TOPTOBIIM BO3JIe aBTOMarucTpaiu. [lokazaHo, 9TO MPUCYTCTBHE 3KpaHa CHUXKAET PHCK XPO-
Huueckoil nHToKcukanuu CO Ha 10 % 10 CpaBHEHHIO C €ro OTCYTCTBHEM. YBEIMUYEHHE BBICOTHI 3KpaHa 10 1,8 M
MIPUBOJANT K YMEHBIIEHUIO PUCKA XPOHNYECKON MHTOKCHKAIMK Ha 6 % 10 OTHOIIEHHUIO K CHTyalluH, KOTJa BhICOTa
sKkpaHa coctaBisieT 1,2 M. IIpakTHyeckasi 3HaUMMOCTh. Pa3paboTaHHBIN YHCIEHHO-aHATUTUYECKUHA METO]| pacue-
Ta YpOBHS XUMHYECKOTO 3arpsi3HEHMS B paOOYMX 30HAX HAa OTKPHITOM MECTHOCTH U CO3JAaHHAS HA €ro OCHOBE IPO-
rpamMmMa «Screeny I03BOJISIOT ONEPATUBHO BBIMOJHATH TPOTHO3 YPOBHSI 3arpsi3HEHHsT aTMOC(EPHOro BO31yXa OKCH-
JIOM yriepoja ¢ y4etoM 3((heKTUBHOCTH NeWCTBUsI 3KpaHOB. KonnuecTBEeHHbIE pe3yNbTaThl SBISIIOTCSI HEOOXOANMBI-
MU Ha 3Tarne IJIAaHUPOBAHUS MECT TOPTOBJIM BO3JI€ aBTOMAruCTpaliel, MpH apXUTEKTypHO-IUIAHOBOI peopraHU3alnuu
MPUJIETAIOMINX 3aCTPOEK.

Kniouegvie crosa: aBTroMarucTpaib; KOMILIEKCHBIH MOTEHINAN, pacCCEUBaHNE IPUMECH; pabouast 30Ha; PUCK 3a-
OoyeBaHUA
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