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Abstract. The investigation carried out has revealed that in Vievis settlement and near the highway Vilnius — Kaunas
the highest concentrations of pollutants are emitted during morning and afternoon rush-hours when motor transport
traffic is the heaviest. Extremely high amounts of emitted aerosol particles were recorded 1-2 m away from the driving
part, and 4-6 m away the amounts of aerosol particles sharply go down. CO gas concentrations caused by passing
motor transport were also analysed. It has been set that the concentrations of CO and aerosol particles depend directly
on motor transport traffic intensity. CO concentration goes evenly down receding from the driving part. In most cases

maximum permitted concentration of CO was recorded.
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1. Introduction

Currently increasing transport flows have a heavy
impact on the environment. Transport emissions con-
tain a lot of different chemical compounds that have a
negative impact on the surrounding environment. Chemi-
cal compounds (also known as pollutants) have a harm-
ful effect not only on the environment but also on hu-
man beings living in that environment [1-3].

Air pollution from motor transport causes ecologi-
cal problems on a local, regional, and global scale. Al-
though the total pollution (stationary pollution sources)
has been reduced in Lithuania, the problems that are
encountered by most European states are also charac-
teristic of Lithuania. The air quality in Lithuanian towns
depends mostly on emissions from mobile pollution
sources and meteorological conditions [4]. In big and
small towns the most favourable conditions for pollu-
tion concentration occur when the weather is conditioned
by anticyclones, when prevailing weather is calm and
without precipitation, when fogs are frequent and the
temperature inversion prevents pollution dispersion at
higher atmospheric layers. A lot of pollutants — in the
form of aerosol particles and CO — are emitted into the
environment from motor transport. Thus, it is particu-
larly important to examine emissions into the environ-
ment from motor transport resulting from a heavy traf-

fic. This would enable a better examination of street
pollution caused by transport emissions [5-7].
Pollutants get into the air from three main sources:
exhaust pipes of vehicles through which combustion resi-
dues are emitted into the air (65 % of all the transport-
caused pollutants); a crankcase (20 %); and during hy-
drocarbon volatilization from a carburettor (9 %) and
fuel pump (6 %). The air is also polluted with the dust
caused by tyre wear (annually up to 1,6 kg per vehicle),
asbestos dust, cadmium that are diffused in the air dur-
ing the wear of brake pads and friction clutch, also with
the dust of other materials occurring during the friction
at various junctions of a vehicle. More than two hun-
dred of different chemical compounds are found in emis-
sions from the internal-combustion engine of a vehicle;
most of these compounds are harmful to human health
and the development of all living organisms, they cause
metal corrosion, destroy construction materials, etc. Car-
bon monoxide, nitric oxides, sulphur compounds, un-
burned hydrocarbons, soot, lead compounds account for
the major part of such toxic compounds and materials [2].
The highest extent of air pollution is detected at
the initial start-up, braking and slow motion of a ve-
hicle. It has been found that at the initial start of a ve-
hicle air pollution is 50 times higher than the grand av-
erage. Thus, street crossroads are the most harmful pol-
lution centres. In segments between crossroads the air is
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mostly polluted when vehicles move at a speed not ex-
ceeding 30 km/h; at a speed going up to 90 km/h, a
lower amount of fuel is consumed and, thus, the amount
of emitted pollutants is twice as low [8].

2. Characteristics of emissions from vehicle engines

Nowadays most vehicles have an internal-combus-
tion engine. In a perfect case, the molecules of hydro-
carbons completely burnt in a combustion chamber
should turn into two non-toxic compounds: carbon di-
oxide and water. However, in reality the main non-toxic
gas components found in air mixtures and toxins as well
as the components of unburnt fuel and its incombustible
impurities are emitted into the air (Table 1).

The amount of toxic substances emitted into the
environment from an internal-combustion engine depends
on the fuel and conditions of the formation of an air
mixture, also on the air excess coefficient A, expressing
the ratio of the air amount actually used for fuel burn-
ing and that needed theoretically. Investigations have
proved that an ideal mixture does not exist. At A = 0,9
(fat mix), an engine may reach the highest number of
revolutions; however, at a full load the fuel input in-
creases. An optimal fuel input is reached when A = 1,1
(fat-free mix). In this case CO and C_H, emission is
minimal but the amounts of emitted nitric oxides (NO,)
are maximal [4].

The main part of a car fleet is comprised of cars
with two types of internal-combustion engines — petrol
engines and diesel engines. As it is seen in Table 1, the
emission of toxic substances from these engines differs
both in absolute amounts and proportions of emitted
components. These differences are conditioned by dif-
ferent principles of the formation and ignition of a fuel
mix.

3. Investigation methods

The investigation was aimed at measuring the emis-
sions of fine dispersive aerosol particles from motor
transport with the help of the AZ-5 meter in Vievis settle-
ment and on Vilnius — Kaunas highway and finding out
the alteration of pollution in the course of the day de-
pending on motor transport flow and meteorological
conditions, taking into consideration the chosen hours
for measuring (morning and afternoon rush-hours; the
time between rush-hours); also at finding out how many
times pollution differs compared with a relatively clean
air [9-11].

The operation principle of the meter. The meter
AZ-5 [12] employing the optical (light dispersion) mea-
suring method and setting not only the numeral concen-
tration of pollutants but also their dispersion composi-
tion in the interval from 0,4 to 10,0 um particle sizes
was used (Fig 1). Through a laminarizing orifice, with
the air flow a particle of aerosol gets into the formed
beam of light. The light dispersed by the particle is

y = —1,3336x% + 14,266x + 11,992; R? = 0,2447
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Fig 1. Graph of the measuring results of aerosol particle
emissions from motor transport in a relatively clean envi-
ronment, using the AZ-5 meter

Table 1. Basic chemical elements and their compounds in motor car exhaust gases

The highest concentrations
Petrol Diesel
NON-TOXIC SUBSTANCES
Nitrogen, vol % 74-77 76-78
Oxygen, vol % 0,2-0,8 0,4-18,0
Water vapour, vol % 3,0-13,5 0,5-10,0
Carbon Dioxide, vol % 5,0-12,0 1,0-12,0
TOXIC SUBSTANCES
Hydrocarbons, vol % 0,2-3,0 0,01-0,50
Nitric oxides, vol % 0,1-10,0 0,01-0,30
Aldehydes, vol % 0,0-0,2 0,00-0,05
Sulphur oxides, vol % 0,000-0,003 0,000-0,015
CANCEROGENIC SUBSTANCES
Soot, ug/m? 0-100 0-2000
Benz(a)pyrene, pug/m? 0-25 0-10
Lead compounds, pg/m? 0-60 -
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recorded with an optical sensor-photomultiplier. The
main parts of the device are the following: an optical
sensor, an electric block and a pneumatic mechanism
[13, 14]. In the optical sensor an electric impulse with
an amplitude proportional to the square of particle sizes
is formed for each particle of the aerosol under study.
In the electric block these impulses are intensified and
totalled up according to the values of individual ampli-
tude. The pneumatic mechanism sucks the needed vol-
ume of air (1,2 1/min) through the measuring area of the
optical sensor. The device measures the numeric con-
centration of particles from 0 to 300 000 particles per
litre within the following ranges: >0,4; >0,5; >0,6; >0,7,
>0,8; >0,9; >1,0; >1,5; >2,0; >4,0; >7,0; >10,0 um. The
measurement error: —20 %, +20 % [2, 12].

4. Results

4.1. Measurements of the number of aerosol particles
in a relatively clean environment of Ignalina district
(Ignalina — Kaltinénai)

Aecrosols are liquid and solid particles suspended in
a gaseous medium — the air in this case. The particles
of a size 0,1-2,5 um [5] have a negative impact on hu-
man health and take part in the formation of ,,acid rain®.
To find out the nature of pollution, the measurements
were carried out as far from mobile and stationary
sources as possible. To this end a non-developed area
with the following environmental conditions was cho-
sen: temperature +(20,2) °C, dry weather, prevailing
southwest wind, 0,5 m/s. The results of measurements
are presented in Table 2.

Table 2. Number of passing cars during 35 minutes and their
distribution according to mass

Distribution of cars by their .
. Number of passing cars
capacity
Cars 12
Medium-size cars 3
Lorries 2

The measurements were carried out on April 23,
2002 from 3:5 p.m. to 3:40 p.m.

On the basis of the data given in Table 1, it could
be stated that particles of a size of 4,0 wm accounted for
the highest number of particles caught. The total num-
ber of such particles caught was 70.

4.2. Measurements of the number of aerosol particles
in Vievis settlement and close to the highway Vilnius —
Kaunas

During these measurements it was noted that they
had to be carried out under the same environmental con-
ditions as those carried out in a relatively clean environ-
ment.

At the beginning of the work the flow of motor
transport was calculated using the meter AZ-5. Passing
cars were counted for 2 hours: from 8 to 10 a.m. during
morning rush-hours, Fig 2 and from 4 to 6 p.m. during
afternoon rush-hours. Cars were also counted in the day-
time from 12 to 2 p.m (Fig 3).

y = 5,181x% — 84,583x + y = 3,1286x2 — 54,457x +
35527 —+=su 240,53
R2 = 0,9878 043 1) R2? = 0,989

Particle number

Particle size, pm

Fig 2. Distribution by size of aerosol particles emitted
from cars passing during morning rush-hours, depending
on the number of particles
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Fig 3. Distribution by size of aerosol particles emitted
from passing cars between rush-hours, depending on the
particle number

Three main categories of cars have been singled
out: 1) cars, 2) lorries, 3) buses. It has also been found
out that the highest traffic intensity is observed during
rush-hours: from 8 to 10 a.m. and from 4 to 6 p.m.

Fig 2 shows that particles of a size of 0,4, 0,5 and
0,6 wm prevail. This can be explained by the fact that
the number of aerosol particles in transport exhaust is
the highest during morning rush-hours, as the intensity
of the passing transport flow is the heaviest at that time
of the day. Emitted aerosol particles are not able to get
dispersed during such a short period and concentrate
close to the road.

It could be concluded that the number of aerosol
particles between rush-hours is lower than that during
morning rush-hours, as the intensity of car traffic goes
down, while that of heavy vehicles goes up. This could
be explained by the fact that during working-hours most
enterprises make use of goods transport for distant jour-
neys and local routes (Fig 4).
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Fig 4. Distribution by size of aerosol particles emitted
from passing cars during afternoon rush-hours, depending
on the particle number

Analysing the amounts of emitted aerosol particles
by their size during afternoon rush-hours it could be
stated that at that time of the day the emissions of aero-
sols are at the highest intensity. Particles of a size from
0,4 to 0,6 pm prevail. Due to traffic jams, long flows of
motor transport, slow moving, the emitted amounts of
aerosols often start concentrating near the road.

4.3. Measuring Point 1

The following environmental conditions were set
during measurements: temperature, prevailing wind, wind
speed (m/s). The obtained results are presented in
Table 3.

Table 3. Parameters of environmental conditions during
measurements

Mea- Environmental conditions
suring = Average Time of
int | Tempera- | Prevailing s L
pomn ture (°C) s wind speed reading
No (m/s) taking (hour)
1 11 P-R 1-1,5 7,30-8,30
2 -1 pP-v 1,0-2,0 8,30-9,20
3 -2 P-v 2,0-2,3 16,30-17,30
4 -2 P-v 2,0-2,3 8,30-9,30
5 -2 B 1,0-2,0 16,30-17,30

At Point 1 most of the territory is undeveloped with
prevailing detached bushes. At this Point the intensity is
rather high, especially during morning rush-hours.

Increase in the concentrations of aerosol particles
emitted by motor transport flows was observed at Point 1
(Fig 5). Increase in the concentrations interchanges with
their decrease. This is explained by unstable intensity of
motor transport flows that day, although the study was
carried out during morning rush-hours. Such an instabil-
ity resulted from a traffic accident on the highway
Vilnius — Kaunas and road repair. Such a situation was
also influenced significantly by the distribution of trans-
port categories: light vehicles accounted for 65 %; pub-
lic transport (passenger buses) — for 23 %; heavy ve-
hicles (long-distance transport) accounted for the remain-
ing 12 %. Particles of a size of 0,4 and 0,5 um were
prevailing in the air. The concentrations of emitted aero-
sol particles of other size could be considered as even.
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Fig 5. Distribution of aerosol particles at Point [, de-
pending on the distance from the highway Vilnius —
Kaunas (7:30-8:30 a.m.)

Speaking of a distance, the maximum amount of aerosol
emissions was detected 1 m away from the driving part,
and 2 m away from the driving part the amount of emit-
ted aerosols went down by 25 %. This means that pol-
lution with aerosol particles keeps subsiding receding
from the highway.

4.4. Measuring Point 2

The area chosen for measure-ments is of a rela-
tively low development. A square and a children’s play-
ing ground are located at some distance from the driv-
ing part. Some detached bushes and trees are seen near
the driving part.

On the basis of measuring results at Point 2 (Fig 6)
it could be concluded that the emission of aerosol par-
ticles was rather stable. This is related with increase and
decrease in transport flows during morning rush-hours.
1 or 2 m away from the road a gradual even decrease in
the emissions of aerosol particles was detected; and 1,3—
1,5 m away from the road the amounts of any size par-
ticles started going down (eg, from 9000 to 7400). This
is directly related with decrease in the amount of
transport. This place was chosen for measurements
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Fig 6. Distribution of aerosol particles at Point 2, depend-
ing on the distance from the highway Vilnius — Kaunas
(7:30-8:30 a.m.)
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because a rather high number of people was seen there,
and, as it has already been mentioned, aerosol particles
have a negative impact on human health (causing respi-
ratory diseases).

4.5. Measuring Point 3

The environmental diversity is not very rich here,
with detached bushes and trees prevailing. there are many
dwelling houses, a school and a kindergarten around the
measuring points.

At Point 3 an even decrease in the concentrations
of aerosol particles was observed receding from the road
(Fig 7). Analysing the results of measuring, it could be
concluded that the numbers of any size particles gradu-
ally decrease receding from the highway.
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Fig 7. Distribution of aerosol particles at Point 3, depend-
ing on the distance from the highway Vilnius — Kaunas
(4:30-5:30 a.m.)

Two meters away from the driving part the differ-
ence reached 1200 (from 8000 to 6800).

However, in the case of some amounts of particles,
an even proportional decrease was observed (eg 0,9 um:
at a distance of 1 m the number of the measured aerosol
particles was 7000/1; at a distance of 2 m it was 5600/1;
at a distance of 4 m it was 5800/1). This could be ex-
plained by instantaneous increase in heavy vehicle flows.

4.6. Measuring Point 4

The environmental diversity is not very rich here,
with detached bushes and trees prevailing. There are
many dwelling houses and public buildings around the
measuring points.

At Point 4 an even but insignificant decrease in the
concentrations of 1,0 um and bigger particles was ob-
served receding from the highway (Fig 8).

This could be explained by the fact that receding
from the driving part, the emitted aerosol particles are
dispersed by air masses and, thus, lower concentrations
of aerosols are recorded. Analysing the obtained results
of the study, the following alteration in the numbers of
0,7 pm aerosol particles was observed, depending on

Fig 8. Distribution of aerosol particles at Point 4, depend-
ing on the distance from the highway Vilnius — Kaunas
(8:30-9:30 a.m.)

the distance: at a distance of 1 m their number did not
exceed 5400; at a distance of 2 m it went up to 6000; at
a distance of 3 m from the driving part the number of
aerosol particles went down to 5500. During the mea-
surements motor transport was categorized as follows:
I — light vehicles (73 %); II — public transport (buses,
microbuses (17 %)); III — heavy vehicles (10 %).

4.7. Measuring Point 5

At point 5 detached bushes and trees prevail; be-
sides, a meadow is located not far from the place of
measuring. A parking lot for different types of cars is
located behind the meadow.

During the measurements, receding from the driv-
ing part of the road, decrease in the aerosol concentra-
tion was observed, which is directly related with decrease
in traffic intensity; besides, that is also influenced by
the wind direction. The place of measuring was chosen
so as to be able to analyse the dependence of the dis-
persion of aerosol particles on meteorological conditions.
On the basis of the results of the study, it could be con-
cluded that in non-developed areas the dispersion of
aerosols is more intensive because no obstacles (build-
ings, parks, dwelling houses) are encountered (Fig 9).
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Fig 9. Distribution of aerosol particles at Point 5, depend-
ing on the distance from the highway Vilnius — Kaunas
(8.30-9.30 a.m.)
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4.8. Measuring Point 6

The measurements of the number of aerosol par-
ticles were carried out in Grigiskés settlement and close
to the highway Vilnius — Kaunas. During these mea-
surements it was noted that they had to be carried out
under the same environmental conditions as those in a
relatively clean environment. At the beginning of the
work the flow of motor transport was calculated using
the meter AZ-5.

Passing cars were counted for 2 hours: from 8 to
10 a.m. during morning rush-hours, and from 4 to 6 p.m.
during afternoon rush-hours. Cars were also counted in
the daytime from 12 to 2 p.m.

During the measurements the air temperature was
16 °C; the weather was dry; the south wind prevailed;
an average wind speed was 2-3 m/s.

At this Point particles of a size of 0,4; 0,5; 0,6;
0,7; 0,8 um prevail. This can be explained by the fact
that the passing transport flow is heavy during after-
noon rush-hours. The measurements were carried out
1-10 m away from the driving part, and a distance be-
tween the measuring points was 1 m (Fig 10).
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Fig 10. Distribution of aerosol particles at Point 6, de-
pending on the distance from the highway Vilnius —
Kaunas (Grigiskés settlement) (4:30-5:30 p.m.)

One meter away from the driving part the concen-
tration of 0,9 pm particles was 72/1, and 2 m away it
went up to 76/1; although a difference is observed, how-
ever, no tendency of decrease in the concentration of
aerosols is detected.

5. Findings on CO concentrations

Running engines of motor transport emit a lot of
different chemical compounds that have a negative im-
pact on the environment and thus are considered to be
pollutants. CO is one of them. It is emitted by internal-
combustion engines. To find out the emissions of CO
from motor transport, the measurements of CO concen-
trations were carried out. On the basis of data of the

measurements, the obtained concentrations were com-
pared with the permitted (background) concentration of
CO which is 2,2-2,4 mg/m?, the results were also com-
pared with the maximum permitted concentration (MPC)
(5 mg/m?). To get a general view of emissions, the same
measuring points were chosen as those for aerosol par-
ticle concentrations.

5.1. Operation principle of a CO meter

For continuous measuring of carbon monoxide in
the air, devices able to absorb infrared rays are widely
used. CO has absorption lines in the area of infrared
rays.

Like in an osonometer, the absorption of infrared
rays depends on the concentrations of the gas measured.

The device has a system of differential measuring.
A detector measures the absorption difference between
two cells (measuring and standard mixture). The cell of
the standard mixture is supplied with the air or just dry
nitrogen. The range of infrared rays is wide. Stabilized
incandescent lamps are used as ray sources. In the area
of infrared rays of the filtration cell the filtration cells
absorb unacceptable wavelengths. Water vapour and
CO, gas are also good absorbers of infrared rays but
their concentrations in the air are variable and prevent
finding out of CO. To reduce the influence of water
vapour and CO, gas, i e to eliminate the absorption
spectrum of these gases from the measuring process, the
filtration cells are filled with their sufficient amount. A
modulator lets the rays in turn into the cells of mea-
suring and of the standard mixture (at the frequency of
some 10 Hz). The detector cell is filled with CO gas
and separated with a thin membrane. Thus, both sides
of the detector cells get portions of ultrared rays which
get warmed because of CO gas absorption. Because of
gas expansion, the membrane periodically moves to one
side, then to another side. If the measuring cell con-
tains a certain amount of CO gas, the gas absorbs part
of the rays and the gas gets less warm in that part of
the detector cell. Thus, the move of the membrane is
lower. The detector, turning the membrane oscillatory
amplitude into an electric signal, transfers the altered
signal. The sensibility of such devices is about
2,5 ng/md.

5.2. CO measuring Point 1

After analysis of 5 air samples taken at Point 1 it
could be concluded that the highest CO concentration
was observed 1 m away from the driving part and was
7.5 mg/m®. Receding from the driving part, decrease in
CO concentration was detected in all the five samples.
The MPC of CO was exceeded 6 m away from the driv-
ing part. The background pollution was exceeded even
more than 10 m away from the driving part (Fig 11).
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Fig 11. Distribution of CO concentration at Point 1, de-
pending on the distance from the highway Vilnius —
Kaunas (Vievis township)

5.3. CO measuring Point 2

Comparing the measuring results at Point 1 with
those at Point 2, it could be stated that increase in CO
concentration from 7,7 mg/m? to 8,6 mg/m* was detected
at point 2. This could be explained by increase in traffic
intensity and decrease in dispersion, depending on envi-
ronmental parameters. MPC of CO was exceeded even
5 m away from the driving part, and the background
pollution was exceeded 10 m away from the driving part
(Fig 12).
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Fig 12. Distribution of CO concentration at Point 2, de-
pending on the distance from the highway Vilnius —
Kaunas (Vievis township)

5.4. CO measuring Point 3

At this Point CO concentration did not exceed
8 mg/m®. Receding from the driving part of the highway,
an even decrease in CO concentration to 1,6 mg/m* was
detected. MPC was exceeded 3 m away from the driving
part, and receding from it the concentration reached the
permitted limits. The permitted background concentration

of CO at Point 3 was exceeded 8 m away from the driv-
ing part (Fig 13).
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Fig 13. Distribution of CO concentration at Point 3, de-
pending on the distance from the highway Vilnius —
Kaunas (Vievis township)

5.5. CO measuring Point 4

At Point 4 the highest CO concentration was
6,7 mg/m?*. Comparison of the obtained results with those
at Point 3 shows that lower CO concentrations were ob-
tained. This is conditioned by the flow of motor trans-
port and environmental-climatic conditions. Comparing
the obtained results with those obtained at Point 1, at
which CO concentration was 7,5 mg/m?3, it could be
stated that the concentration was lower. MPC was ex-
ceeded even 5 m away from the driving part. The per-
mitted background concentration of CO was exceeded
even 9 m away from the driving part (Fig 14).

empmm  Permitted CO concentration
enflem  \easured CO concentration
e MPC (5 mg/m)
y = —0,0008x2 — 0,6223x + 7,4833
R2? = 0,9951
10
6,9

Distance, m

Fig 14. Distribution of CO concentration at Point 4, de-
pending on the distance from the highway Vilnius —
Kaunas (Vievis township)

5.6. CO measuring Point 5

The measurements of CO concentration at Point 5
have showed that the highest CO concentration was
6,6 mg/m?, and the lowest concentration was 1,3 mg/m?.
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On the basis of the obtained results, it could be stated
that decrease in CO concentration was even and propor-
tional to the distance from the driving part. MPC of CO
was exceeded even 5 m away from the driving part, and
the permitted background concentration of CO was ex-
ceeded even 8 m away from the driving part (Fig 15).

e Permiticd OO concentration
e N casurcd OO concentration
X MPC (5 mg'm)

v =0,0167x"-0,7458x + 9
RE=0,9954

CO goncentration mg'm
Ey
1

DMstance. m

Fig 15. Distribution of CO concentration at Point 5, de-
pending on the distance from the highway Vilnius — Kaunas
(Vievis township)

At Point 5 the highest CO concentration was
8,1 mg/m?, and the lowest one was detected 10 m away
from the driving part (1,5 mg/m?). It could be stated
that decrease in CO concentration was proportional to
the distance from the driving part and depended on the
measuring time. MPC was exceeded 6 m away from the
driving part, and the permitted background concentra-
tion was exceeded even 9 m away from the driving part.

6. Conclusions

1. On the basis of the measuring results obtained
on aerosol particle concentrations, it could be stated that
pollution with aerosol particles depends on the intensity
of passing transport flow and measuring time (the high-
est pollution was recorded during rush-hours: 8-10 a. m.
and 4-6 p. m.).

2. During the investigation it has been found out
that the aerosol particles of a size of 0,4 um prevail.
This is influenced by the prevailing flow of cars.

3. It has been found out that the concentration of
aerosol particles near the driving part is several times
higher than that in a relatively clean environment. The
concentrations of aerosol particles in the air depends on
environmental conditions.

4. On the basis of the results of CO concentration
measuring, it could be stated that the concentrations of

CO and aerosols directly depend on traffic intensity. CO
concentration goes evenly down with increase in the
distance from the driving part. In most cases MPC and
the permitted background concentrations were exceeded.
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AUTOMOBILIU ISMETAMU DUJU POVEIKIO
ATMOSFERAI TYRIMAS

P. Baltrénas, P. Vaitiekiinas, I. Mincevi¢

Santrauka

Atlikus tyrimus Vievyje ir Salia esancioje automagistraléje
Vilnius — Kaunas, nustatyta, kad daugiausia autotransporto
terSaly iSmetama rytinio ir vakarinio piko valandomis, kai eismo
intensyvumas didZiausias. Ypac¢ dideli iSmetamy aerozoliy daleliy
kiekiai 1-2 m atstumu nuo vaziuojamosios kelio dalies, 0 uz
4-6 m staigiai sumazéja. IStirta dél pravaziuojancio autotrans-
porto srauty susikaupusiyu CO duju koncentracijos. Nustatyta,
kad CO ir aerozoliy daleliy koncentracijos tiesiogiai priklauso
nuo autotransporto eismo intensyvumo. CO koncentracija toly-
giai mazéja didéjant atstumui nuo kelio vaziuojamosios dalies.
Daugeliu atvejy CO (DLK) koncentracijos virsija didziausias
leistingsias.

RaktaZodziai: aplinka, atmosferos oro tarSa, mobilieji
terSimo Saltiniai, autotransportas.

UCCJIIEJOBAHUE 3AI'PSI3BHEHUSA ATMOC®EPBI
BBIXJIOIIHBIMHU I'ABAMU ABTOTPAHCIIOPTA

II. baarpenac, IlI. Baiitekynac, U. Munuesunu

Pesmome

V3MmepeHust NMpOBOAMINCHE Ha ONIpEJNEIEHHOM Yy4acTKe
aBToMaructpamn Bunbnioc—Kaynac. Beiio ycranosneHo, 4to
HauOONbIIee KOJTWYECTBO BPEIHBIX BEIIECTB M3 BBIXJIOIHBIX
TpyO aBTOMOOMICH OBITIO 3apPETUCTPUPOBAHO B YTPEHHHE H
BEUEpPHHE Yachl ,,muK". Hanbombliee KOMMIECTBO BhIOpAchIBac-
MBIX YacTHIl HAOJNIONAJ0Ch Ha PACCTOSIHUM 1-2 M OT Ipoe3keil
YaCTH, a Ha PacCTOSHUM OT 4 10 6 M KOJIMYIECTBO BHIOpachIBae-
MBIX aBTOTPAHCIIOPTOM YaCTHI[ PE3KO COKpAIaioch. Takxke Obl-
Jla ¥3MepeHa KOHLEHTpaus BeIOpackiBaeMbIx razoB CO. Jloka-
3aHO, YTO KOJIMYECTBO BBIOPOCOB MPOMOPIHOHATBHO COBOKYII-
HOCTHU U BEJIMYMHE TPAHCIIOPTHOIO MoToka. Bo Bpems uccneno-
BaHWH HaOIrOAI0CK, 9TO BEIOPOCH! CO IPEBBIMIAIOT IPEACIBHO
JIOMYCTUMYIO KOHIIEHTPALHIO.

KiroueBbie ciioBa: mnpuposa, 3arpssHeHue arMocdepHoro
BO3/yXa, MOOMJIbHBIE HCTOYHHKHI BPEIHBIX BELIECTB, aBTOTPAHC-
TIOPT.





