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Introduction: Dispersion of pollutants from burners and stacks has been always one of the most important environmental concerns in some industries
such as oil due to the personnel exposure to pollutant sources. All combustible burners, release hazardous pollutants in environment. The target pollutant
in this study is carbon monoxide derived from combustion, so the perpouse is
finding the distance from burner which the risk for inhalation of this pollutant
is high due to the highest concentration of this pollutant at this distance.
Materials and methods: In this study, 4 pollution sources at the National
Iranian South Oilfields Company were selected, then the exhaust gases, temperature, wind velocity, and the other parameters were measured by measuring instruments in order to carry out by Screen 3 for dispersion of CO.
Results: The highest concentration of CO ( 27.04 μg / m3 ) at difference of
226 m from station 3 were determined in the stability class C. The exhaust
gas velocity of burner was assumed as the most critical mode, 10 m / s, considering the exhaust gas temperature from burner was 1000 ° C.
Conclusions: Results showed that the burners of this unit are safe and in
compliance with the standards in terms of CO emission.
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INTRODUCTION
Preservation of the environment is one of the important concerns of the human society and also
the observance of environmental criteria is one of
the essential requirements for the survival of human beings [1]. The oil industry is one of the most
important industries in Iran and is the first and
most important sources of finance in the country, therefore it is of particular importance. On
the other hand, oil as an industry with long and
complex processes always has a lot of personnel
who work continual alongside the various units,

so it should be important to keep their health and
prevent the occurrence of various short-term and
long-term problems for this category.
Regarding the strategic position of Khuzestan
province in the field of oil and gas in country
and the continuous activities of the mentioned
province, and also the wealth creation and various sources to overcome the needs for country,
environmental damages caused by this industry
is undeniable. The emission of pollutants releasing from stacks and burners is one of the most
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MATERIALS AND METHODS
In this research, two mesurment systems were
applied; 1) Lancom 3 manufactured by Land Instrumental International company in English, for
measuring the pollutants in combustion sources,
2) Street Box manufactured by Signal Group in
England,for measuring the ambient air. Exhaust
gases of stack were measured for 6 months by
portable Lancom 3 through the electrochemical
sensors for determination of CO ،O2 ،NO ،NO2،
SO2  وH2S ; infrared sensors to determine CO2 ;
and Pellistor sensor to determine hydrocarbons.
In order to measure the environmental pollutants in downstream from pollution sources and
burners, CO, SO2, and NO2 were measured by
portable Street Box through electrochemical sensors with the accuracy of ppb. The air sample is
pumped into the device and after measurement
by electrochemical sensors, the result is recorded
in the device memory. The device is capable for
providing a 15-minute average concentration of
pollutants in the long term.
Since the device measured parameters in ppm,
some equations were used to convert ppm into
mass flow rate in seconds considering that the input of Screen 3 should be in mass flow rate in
seconds.
The Screen 3 has been designed based on normal
distribution or Gaussian model. This model gives
the acceptable results to estimate the maximum
concentration at ground level; and the distance of
this maximum value to pollution source ; and also
the concentration of pollutant in every number of
points with the differences which were defined
by operator in the directions perpendicular to the
pollution source or in line with it.
In this model, if the user identifies the stability
class for analysis, all computations will be based

on the same class of stability, otherwise, at each
point, the most critical sustainability class is considered and the results will be determined in the
output.
The parameters needed to enter the Screen 3 are
different for the four type of pollutants. In this
model, it is possible to analyze point sources,
burners, volumes, and large-scale contaminants.
In this study, it has been tried to simulate the pollution sources to the point sources in order to
survey the effects of all pollution sources. Considering the overlap of the pollution sources,
all these sources can be assumed as a pollution
source with the overall mass flow of each stations
individually.
Input data
The minimum inputs required for analysis in the
Screen 3 are:
Emission rate (g / s)
Stack height (m)
Stack inside diameter (m)
Stack gas exit velocity (m / s)
Stack gas temperature (°K)
Ambient temperature (°K)
Receptor height above ground (m)
Urban/ rural option ( U= urban, R= rural)
Measurement
According to the obtained data on high burners,
CO concentration is as follow:
According to the information obtained, the specifications of high pressure burners are as follows:
The burner diameter: 30 cm; height above ground:
40 m; exhaust gas temperature: 1000 ºC; average
discharge of each burner in a day: 0.2 million ft3/
day, equivalent to 5664 m3/ day.
Regarding that the acceptable input discharge for

1. CO
measurement specifications
specifications at stations
TableTable
1. CO
measurement
at stations

Turn

Station

CO (ppm)

Wind velocity

Temperature ºK

(Degree) Wind direction

First
Second
Third
Forth

St 2
St 3
St 3
St 0

1431
8737
3228
188

3.20
3.34
2.59
4.19

312
312
293
290

43
69
209
134

According to the information obtained, the specifications of high pressure
burners are as
http://japh.tums.ac.ir
follows:
The burner diameter: 30 cm; height above ground: 40 m; exhaust gas temperature: 1000 ºC;
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Now, with the acquisition of new volumes, we
calculate ppm conversions to mass flow rate:
For St 2:

the pollution source, there is the highest concentration of CO in the amount of 0.41 μg / m 3, which
will be present in the stability class C. After this
point, the pollutant concentration chart will follow
a downward trend.

Max. Conc.= 0.40977 µg/m3
At Dist.= 0.226 km (0.14 miles)

Concentration of CO (µg/m3)

Figg. 1. Three Screen analyssis chart

Distance from the pollution (miles;km)

Fig. 1. Three Screen analysis chart for St 0
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Concentration of CO (µg/m3)

Max. Conc.= 4.09756 µg/m3
At Dist.= 0.226 km (0.14 miles)

Distance from the pollution (miles;km)

Fig. 2. The Screen 3 analysis chart for St 2

Station 2
The Screen 3 analysis chart for this station is as
follow:
At this station, there is a maximum pollutant
amount of 4.10 μg / m3, at a distance of 226 m
from the pollution source, which happened again
in the stability class C.

Station 3 - the first turn
The Screening 3 analysis chart for this station is
as follow:
In this graph, it is also observed that the maximum concentration (27.04 μg / m3) is again at a
distance of 226 m from the source in the stability
class C.

Concentration of CO (µg/m3)

Max. Conc.= 27.04 µg/m3
At Dist.= 0.226 km (0.14 miles)

Distance from the pollution (miles;km)

Fig. 3. The Screen 3 analysis chart for St 3 (fist turn)

http://japh.tums.ac.ir

150

M. Naghshe Javaheri et al., Co dispersion simulation of ...

Station 3 - second turn
The Screen 3 analysis chart for this station is as
follow:
The maximum concentration (9.42 μg / m3 ) at
this station is at the distance of 226 m from the
source and in the stability class C. After the maximum point, the chart trends a downside.
To consider all the stations as a centralized station with a cumulative mass flow, the chart will
be as follow:
In this case, the highest concentration of pollutant

will be 734.3 μg / m3 at a distance of about 1.5 km
from the centralized pollution sources in the stability class F. In this case, at first, the increasing
in concentration will be seen to the distance of
400 m, then a decrease will be in the distance of
400 – 800 m. After that, the chart will shows the
maximum point at the distance of 1.5 Km, then a
downside trend will be seen.
As indicated in the measurements, the results for
the stations were:

Concentration of CO (µg/m3)

Max. Conc.= 9.42471 µg/m3
At Dist.= 0.226 km (0.14 miles)

Distance from the pollution (miles;km)

Fig. 4. The Screen analysis chart for St 3 (second turn)

Concentration of CO (µg/m3)

Max. Conc.= 7.33841 µg/m3
At Dist.= 1.489 km (0.93 miles)

Distance from the pollution (miles;km)

Fig. 5. The Screen 3 analysis chart for total stations

http://japh.tums.ac.ir
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Table 2. Carbon monoxide discharge at stations
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