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5. Simple Algorithm
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1. Introduction

Carbon dioxide (COz) emissions from output chimneys in various industries are considered as one of the
main sources of air pollution and an important factor in air quality assessment. During the last few years, many
researchers have studied in this field. (Crasto (2007), Stockie (2011), Rigby (2007)). In the present study, the
effect of topographic, atmospheric and building factors on the CO2 emissions from the “Iranian Aluminum
Company” in the atmospheric boundary layer are investigated. The geographic location of “Iranian Aluminum
Company” in Arak city has raised the company as one of the major sources of air pollution in this city. In
addition, using numerical results in ANSYS FLUENT software, the impact of city buildings on the diffusion of
pollutants with regard to wind direction is modeled and verified. After that, we calculate the green space
needed around the company; then, the most appropriate green space pattern is extracted.

2. Methodology

2.1. Numerical modeling

The geometry of this study was designed by the ANSYS software (using the Design Modeler (DM) module).
17 chimneys of the factory, along with mountains of the south of the city with a height of 500-800 meters or
700-1300 meters designed in the DM. The length, Width and height of region are 7, 3 and 1.5km ,respectively.
Also, the length of the chimneys is 60m and their diameter is 5m. The computational domain presented in Fig.
1. In Fig. 2. view of geometry gridding is depicted. As it can be seen in this Fig, for the purpose of raising accuracy
in the adjacent regions of the city, the grid is triangular and coarse mesh, the square and very small region of
the city and in order to reduce computational costs is used. Several grid resolutions including coarse, medium
and fine grids are employed to determine the effects of grid size on the obtained solution and to ensure grid
independence in the considered domain. A sample of the mesh structure of the computational domain is shown
in Fig. 2.
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Fig. 1. Computational domain

Fig. 2. Mesh structure of the computational domain

3. Results and discussion

3.1. Effect of concentration

By considering the cross-sectional dimension of the understudy geometry parallel to the x-y plate (atz =1.5
m), it is possible to examine the emission of pollutants from the chimneys. Inside the chimneys, pollution is
released in Gaussian form, but the effect of Superposition of the chimneys the changes Gaussian form. For
example, the concentration contours for chimneys illustrated in Fig. 3.
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Fig. 3. The concentration contours: (a) Central workshop chimney, (b) Superposition for all chimneys

3.2. Effect of buildings

The concentration of Gaussian curves is increased by applying the effects of buildings 1 to 5 and buildings
of the industrial district. In Fig. 4. the variation of concentration along the central line of the chimney plume of
the central workshop have been compared in two states (smooth and rough). The trend of curve changes is
justified by the use of the Colburn formula. (Schlichting and Klaus, 2002)
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Fig. 4. Effect of buildings (smooth and rough)

3.3. Presentation of the most appropriate green space pattern

By studying on the absorption of COz plant species in Pardisan Park, green space around Mobarakeh Steel
Company, Iranian National Botanical Garden, Zagros forests, Iranian-Turanian forests and Omanian Gulf
forests. Now, we can choose the appropriate pattern. By comparing these values, it is possible to consider
Zagros and Iranian-Turanian forest patterns as upper and lower limits of the control volume, as shown in Fig.
5.
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Fig. 5. Upper and lower bounds as suggested green space patterns

4., Conclusions

In this paper, the effect of topographic, atmospheric and building factors on the CO2 emissions from Iranian
Aluminum Company located in Arak city in the atmospheric boundary layer was investigated. We now mention
the important results of the research:

By applying the effects of buildings, more regions of the city can be experience critical concentrations .The
rate of CO2 accumulation is measured around the plant after reaching critical mass to the surface of the earth
in the transient state. This rate is calculated based on two assumptions: (1) The reaction of OH and CO radicals
and (2) The effects of CO2 deposition on the semi-analytical and experimental methods. These rates are
reported as 2.09 and 2.15g/ (hectar.min) respectively. The results indicate that the presence of a southern
mountain range leads to a point moving at a maximum concentration of 500 meters ahead. Furthermore, it is
possible to consider Zagros and Iranian-Turanian forest patterns as upper and lower limits of the control
volume. Also, the required region of 100 hectares is estimated.
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