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The main sources of NOX pollution are road traffic,
individual heating and small consumers, local industry
and district heating whose share of influence in 2011 is
presented in figure 1.
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measures have not contributed to this decline. The main
factor leading to the decline of NOX level was closing
down of industrial pollutants such as mining and ore
processing, metal smelting, heavy industr y and
petrochemical industry. In 2012, Romania signed the
Gothenburg protocol that imposes a reduction in NOX
levels below 170 mg/m3

N, accounting for 20% less than
the level recorded in 2005 and an increase of  renewable
sources with 20%.[3]

To fulfill these conditions, Romania must apply
measures to reduce the pollutants, as they would not

Fig.1. Emissions by sector [2]

During the combustion of solid fuels nitrogen oxides,
NO and NO2 result. From the total amount of nitrogen
oxides, 95% are NO and only 5% are NO2. Given the fact
that under the influence of ultraviolet, nitrogen oxides
are converted into nitrogen dioxides, emission
regulations decided to use a general term for two
nitrogen oxides NOX [1].

Burning coal in power plant nitrogen oxides can be
formed by three mechanisms- in three different ways.
figure 2.

The pollution level required by the European
Commission directives on reducing climate changes
caused by greenhouse gases compels us to search for
new measures and to apply them as soon as possible.

National Emission Ceiling Directive (NECD 2010)
requires that NOX levels should be below 400 mg/m3

N
representing 20% of the value recorded in 1990 figure 3.

As you can see, the levels of NOX had a solid decline
until 2010. At this decrease measures taken by the
institutions have not contributed- however, institutional

Fig.2. NOx formation from coal combustion [12]

Fig.3.  Emissions by sector [2]
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do that by themselves, moreover they are expected to
increase due to the increasing vehicle fleet and the
opening of new industrial capacities.

Nitrogen oxides are a group of highly toxic gases for
both humans and animals. If the population is exposed
to a high level of pollutants, people can develop difficulty
in breathing, respiratory irritation or lung dysfunction.
Based on articles and studies on the effects of a high
level of NOX exposure of the human body, World Health
Organization (WHO) recommends an annual exposure
value of 40 μg / m3. On the environment, high level of
nitrogen oxides can lead to bleaching or destruction of
plant tissue and reduce their growth rate. [6]

Nitrogen oxides also contribute to acid rain and the
accumulation of nitrates in the soil [11].

 (1)

In the Earth’s lower atmosphere and in the presence
of sunlight, NOX emitted by cars, power plants, chemical
plants and other sources forms Bad Ozone. These
chemical reaction are [12]:

Experimental part
Timisoara is the biggest city in the western Romania

with a population of 319,279 inhabitants. Road transport
has experienced a real boom after 1990, so by 2003 in
Timisoara the level of motorization of the vehicle was
361 per 1,000 inhabitants. [4]

Timisoara city is crossed by a dense network of
European, national and county roads. Among the most
important in Timisoara E70 which connects between
western Romania and Yugoslavia, E671 which sets city
from north to south and DN6 that connects western
Romania and Hungary.

In order to determine the level of pollution and
pollution sources in downtown Timisoara, an
investigation area of 0.5 km2 has been established,
according to figure 4.

In Timisoara city industrial areas are located outside
the city so they do not contribute significantly to the
level of nitrogen oxides in the area investigated. Thus
the main factors of pollution in this area are road traffic,

households and district heating. Measurements made
in this area in 2002 shows the following values of the
concentrations of pollutants according to table 1. To
determine the values, an ML8840- apparatus applying
Chemiluminescence principle was used [5].
Measurements made on 19/12/2014 show a relative
improvement of the NOx level in this area compared to
2002 figure 4.

Measurements made on 19 / 12 / 2104 show a relative
improvement of the NOx level in this area compared to
2002 (fig. 5).

(2)
(3)

(5)
(4)

Fig.4. Investigated area

Table1
EMISSIONS RECORDED IN 2002 [2]

Fig.5. NOX Emissions recorded by 2014 [7]

From this chart authors have shown that the main
factor for NOX pollution the investigation area is road
traffic. The maximum value of 205.19 mg/m3 is rarely
recorded the time interval 16-18. The minimum value is
recorded at night and is 33.8 mg/m3 between the hours
01-05.

CET South dispersion simulation
To get a clearer view on pollution sources and

measurements required to reduce emissions of nitrogen
oxides a simulation of the dispersion from the two power
plants, CET South and CET Center, was made. The
program used to simulate the dispersion is the most
appreciated and used program for simulation and
determination of emission, the ISC3 VIEW.

Power plant CET South Timisoara is composed of the
main equipment:

-two hot water boilers of 100 Gcal/h (116.3 MWt)
powered by coal and natural gas  called CAF 1, CAF 2;

-three steam boilers of 100 t / h, 15 bar, 250 ° C
powered by coal and natural gas called CAE1, CAE2,
CAE3;

-a steam turbine type R 19.7-1.4 / 0.3 to 1.2 bar
backpressure and 19.7 MWe;

-three tubular heat exchangers for district heating
capacity of 50 Gcal/h (58.15 MWt);

-four steam boiler 10t/h, 15 bar superheated steam,
powered by natural gas maintained in cold reserve [9].

Authors monitored NOX in the flue load operation.
Monitoring was carried out within one month from
01.12.2014 until 31.12.2014. In figure 6 is presented the
level of NOX measured.

Average amounts of NOX measured at the stack were
467.34 mg/m3

N.
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As weather forecast input authors used data from
the month in which measurements of nitrogen oxides
concentration were made from the power plant.
Weather data were taken from the data base Weather
Underground [10].

The simulation results can be seen that emissions of
nitrogen oxides from CET South do not influences the
level of NOX in urban area Timisoara.

Average amounts of NOX measured at the stack were
192.77 mg/m3

N.
As weather forecast input we used data from the

month in which we measured concentrations of nitrogen
oxides from the power plant. Weather data were also
taken from the website Weather Underground.  [10]

The simulation results can be seen that emissions of
nitrogen oxides from CET Center have a slight influence
on the level of NOX in urban area Timisoara.

Individual heating with natural gas
The natural gas provided in Timisoara is in accordance

with table 2.
According to the manufacturer of gas boilers, NOX

emissions are situated around 109 mg/Kwh.

CET Center dispersion simulation
Power plant CET Center Timisoara is composed of

the main equipment:
-two hot water boilers of 50 Gcal/h (58.15 MWt)

powered by natural gas called CAF 1, CAF 2;
-three hot water boilers of 100 Gcal/h (116.3 MWt)

powered by natural gas called CAF 3, CAF 4, CAF 5;
-three steam boilers of 30 t/h, 35 bar, 450 ° C powered

by natural gas and crude oil called CAE1, CAE2, CAE3;
-a steam turbine type AKTP 4 to 3 bar backpressure

and 3 MWe;
-one plate heat exchanger for district heating capacity

of 18.5 Gcal/h (21.15 MWt).
Steam boilers are serving the steam turbine.
Although not submitted as large combustion plants,

their importance is notable. These units provide basic
functions, especially in summer, for Timisoara district
heating.

We monitored NOX in the flue load operation.
Monitoring was carried out within one month from
01.11.2013 until 30.11.2013. In figure  8 is presented
the level of NOX measured.

Fig.7. Dispersion of NOX from CET South over
 the city [mg/m3

N]

Fig.8. CET Center NOX levelFig.6. CET South
NOX level

Fig.9.  Dispersion of NOX from CET Center over the city
[mg/m3

N]

Table 2
VOLUMETRIC COMPOSITION OF NATURAL GAS, BY % [8]
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For heating and domestic hot water preparation in
the investigated area, according to data from
substations the power required is 2,750 Kwh.

Thus, if all consumers switched to the production of
heat and hot water gas, we would obtain an increase in
the amount of 299.75 g/h.

South CET main supplier of heat and hot water in
winter, when CET Center is in reserve, has a production
of 140 Gcal/h equivalent of 162711.11 Kwh. Average
amounts of NOX measured at the stack were 0.039 t/h.
NOX emissions can therefore be equaled to 239.68 mg/
Kwh. For heating and domestic hot water preparation in
the investigated area from district heating, is obtained
an amount of 659.12 g/h.

Conclusions
According to the simulation made with program ISC3

View, we have noticed that the level of NOX in Timisoara
is not strongly affected by emissions from the power
plant CET South.

Bear in mind that the main polluting factor in urban
areas is road traffic. It is noticed that the concentration
of NOX during the day at peak hours is 6 times higher
than the values measured at night.

If all the consumers from the investigated area
switch from district heating to individual heating, the
level of nitrogen oxides will increase by 299.75 g/h. Since
the dispersion of these nitrogen oxides is in crowded
urban areas, the effect on the human body and the
environment is much more damaging.

If all the consumers from the investigated area remain
on district heating, the level of nitrogen oxides at the
stack will increase by 659.12 g/h. After simulating the
dispersion of nitrogen oxides, can be seen as the urban
area is not significantly affected by emissions from
power plants in the area.

In addition we have to consider that this simulation
was done after upgrading power plants by introducing
LNB (Low NOX Burners) and OAP (Overfire Air Ports),
known as primary measures to reduce NOX. While
measurements at the stack were made, SNCR
installation it was at rest for technical reasons.

Moreover, we have to take into account that the
cogeneration system installed in CET South can provide
heating water and power for the entire town.
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