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1. Introduc�on 
This guide explains how to use StackCalc, a small program I wrote in my spare :me, capable of calcula:ng the 

chimney effect and es:mate the dispersion of a gas in the atmosphere using the Pasquill-Gifford Gaussian 

model. 

Currently, the program can calculate: 

• Chimney effect due to natural dra<, given an ini:al es:mate of the chimney diameter and height, 

with automa:c op:miza:on of the minimum diameter and the :p diameter, if the la>er is specified; 

• Calcula:on of the thermal dispersion of the chimney; 

• Calcula:on of the plume rise, given the atmospheric stability class according to the Pasquill 

classifica:on; 

• Calcula:on of the ground-level concentra:on profile, in the wind direc:on, of the main pollutants, 

using a Gaussian dispersion model. 

The program's results can also be imported into other programs, such as Microso< Excel, as StackCalc 

generates a text file that includes the concentra:on profile of various pollutants within a radius of up to 10 

km from the emission point. The text file is preforma>ed with comma-separated values, making it easily 

importable into Microso< Excel or other programs with similar import features. It can also directly create an 

xlsx file containing all the forma>ed calcula:ons. 

In Chapter 6 of this manual, you will find essen:al meteorology notes that are crucial for understanding the 

program's op:ons and capabili:es, which I recommend reading. It also contains useful informa:on about the 

calcula:on models used. 

It is emphasized once again that the program provides only a preliminary es:mate and is not intended to 

replace a comprehensive analysis with dedicated tools. 

1.1. Disclaimer 

This so<ware is provided "as-is," without any express or implied warranty. In no event shall the author be 

held liable for any damages arising from the use of this so<ware. 

Permission is granted to anyone to use this so<ware and the data generated for any purpose, including 

commercial applica:ons, and to redistribute it, provided that the origin of this so<ware must not be 

misrepresented; you must not claim that you wrote the so<ware.. 

2. Program Installa�on 
If the program was not downloaded from www.melonimarco.it, I strongly recommend re-downloading it, as 

the version you are using may not be the latest. 

The program requires Windows 7 or higher, Microso< .NET 8.0 libraries, and a 64-bit processor to func:on. 

If the libraries are not already installed on the opera:ng system, during the setup process, the program will 

automa:cally request permission to download them from the Microso< website. 

The minimum required resolu:on is 1366 x 768, while the recommended resolu:on is 1920 x 1080. 
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3. Main interface 
Once the program is launched, the interface that appears is as follows: 

 

Figure 1: main interface of StackCalc (v.1.0) 

The interface is divided into the following sec:ons: 

• Process Data: where you can enter the process data for the gas directed to the stack; 

• Stack and Ambient Data: which allows you to enter the stack dimensions and environmental data; 

• Op�ons: which allows for the modifica:on of certain calcula:on op:ons; 

• Debug Window: which contains a debug window where the program logs the calcula:on results; 

• File Paths: to specify the save path for the CSV file containing the concentra:on profile calculated by 

the program; 

• Results: where the program summarizes the calculated data. 

3.1. Process data 

The Process Data tab allows for the entry of flow rates for the components of the flue gas directed to the 

stack. The flow rates should be entered in kg/h, and the program automa:cally converts them to kmol/h. 

You can also enter the flow rates for six pollutants. Three of these (SO2, NO2, H2S) are already included by 

default. An addi:onal three can be added if the molecular weight of the compound is known. 
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3.2. Stack and Ambient Data 

 

In the “Stack Data” tab, you can currently enter the stack data: internal stack diameter, :p diameter, and stack 

height. 

While the stack height is a fixed parameter that the program keeps constant during calcula:ons, the internal 

diameter is only kept unchanged if the chimney effect is sufficient to overcome the pressure losses 

throughout the en:re circuit. Otherwise, both the internal diameter and the :p diameter are incrementally 

increased by the program in 10 mm batches un:l the sizing criteria are met. 

If you wish to simulate a stack without a :p, simply assign the same value to the :p diameter as the internal 

diameter. The restric:on due to the :p is currently simulated as an orifice. 

The "Control valve/damper pressure drop" op:on simulates the presence of a control valve or a damper 

during the calcula:on of the stack's pressure losses. 

From this tab, you can also enter the environmental data: external air temperature, pressure, wind speed, 

and stability classes. By default, the wind speed is considered to be calculated at 10 meters above ground 

level; however, by adjus:ng the appropriate field in the “Op:ons” tab, you can make that  the calcula:on take 

into account the wind speed at the stack exit. 

For a detailed descrip:on of the stability classes, please refer to the relevant chapter. 
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3.3. Op�ons 

 

The “Op:ons” tab allows for the modifica:on of certain parameters used in the calcula:on: 

• Save also in Excel format: By enabling this op:on, you can save calcula:on results not only in text 

format but also in Excel's na:ve format (xlsx). 

• Wind is specified at 10 meters from ground: If the checkbox for this op:on is unchecked, the wind 

speed set in “Process Data” will be considered by the program as calculated at the stack exit point. If 

the checkbox remains checked, the wind speed at the stack exit will be calculated using the following 

formula: 

 

� = ��� ∗ � �
10


∝
 

 

Where: 

u = wind speed at the stack exit point (m/s) 

u10 = wind speed specified at 10 meters above ground (m/s) 

H = stack height (m) 

∝ = parameter dependent on the atmospheric stability class: 

• 0.12 for class A (highly unstable) 

• 0.16 for class B (moderately unstable) 

• 0.2 for class C (slightly unstable) 

• 0.25 for neutral class  D 

• 0.3 for class E (slightly stable) 

• 0.4 for class F (stable) 

 

• Mul�threading: Enables mul:-core calcula:on. It is an experimental func:on that is not yet 

op:mized. 

• Thermal losses overdesign: Adds a safety margin to the thermal losses calculated by the program. 

This affects the calcula:on of the exit gas temperature. 
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3.4. Debug window 

 

In the debug window, the program writes the results of the calcula:ons or summarizes the most important 

ones. 

3.5. File paths 

 

In this tab, you can specify the path where the CSV file containing the pollutant dispersion data calculated 

by the program will be saved. Use the "Path for CSV" bu>on to specify the save path and "Open file" to 

open the generated text file with Notepad. 
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3.6. Results 

 

Once the program is configured, clicking the "Start Calcula:on" bu>on will ini:ate the calcula:ons. The 

results are displayed, as previously men:oned, both in the “Results” screen and in the text file specified in 

“File Paths”. 
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4. Impor�ng Results into Microso. Excel 
Once the calcula:on is complete, the program saves the obtained concentra:on profile in a text file. The 

data can be imported into Excel in two ways: 

• Impor:ng the text file 

• Saving the data directly in Excel format 

 

4.1. Impor�ng the text file - first import method 

 

 

To import the file into Excel, the quickest method is to open a new Excel sheet and select the “Data -> From 

Text/CSV” menu: 
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Once you select the text file, Excel will analyze it. Select “Data Type Detec:on” and choose “Based on the 

en:re dataset” to allow Excel to correctly recognize the file: 

 

Finally, click the “Load” bu>on to load the data into an Excel sheet: 
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4.2. Alterna�ve Import Method 

Alterna:vely, if Excel does not correctly recognize the ranges (which unfortunately happens o<en with recent 

versions), you can proceed in an even simpler way: 

1. Open the output file and select all the data it contains, then copy it to the clipboard (CTRL+A, followed 

by CTRL+C): 
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2. Open a new Excel sheet and select “Home > Paste > Text Import Wizard”. The following window will 

appear: 

 

3. Select “Delimited,” and in the next screen choose “Comma” and click “Next”: 
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4. Finally, click “Finish” to have the data perfectly arranged: 
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4.3. Save Results in Na�ve Microso. Excel Format 
Star:ng from version 1.0 of the program, StackCalc is now capable of directly crea:ng a na:ve .xlsx file in 

which all the results calculated by the program are saved. However, for this to be possible, a version of 

Microso< Excel must be installed on the PC. 

StackCalc automa:cally checks at startup whether a version of Microso< Excel is installed on the PC, and if it 

is, this is indicated in the top-right corner of the main window: 
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If Microso< Excel is installed, to save the results in XLSX format, simply check the box "Save also in Excel 

format (xlsx)" located in the "Op:ons" menu, select the file save path by clicking the "Path for XLSX" bu>on, 

and start the calcula:on. 

Note: Saving in Excel format takes longer than saving in text format. A few extra seconds of wai:ng is normal. 

4.4. Plo1ng the Results 

Once the data is imported, you can immediately display the pollutant concentra:on graph by selec:ng the 

en:re range of interest and choosing one of the sca>er plot op:ons: 
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Figure 2: Distribu�on of major pollutants at ground level, based on distance from the emission point 

 

Concentra:on values are expressed in µg/m³, and distance is expressed in meters. 
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5. Calcula�ng the Chimney Effect – Model Used 
The chimney effect is a physical phenomenon related to the movement of air or other fluids within a ver:cal 

conduit, such as a chimney or a tower. It is based on the expansion of gases caused by their hea:ng and the 

resul:ng establishment of a difference in density and pressure between the lowest point (where the gas is 

heated) and the highest point (where the gas exits to the outside). 

The chimney effect is influenced by various parameters, including the height of the conduit and the 

temperature difference between the base and the top. The height of the chimney is par:cularly significant: 

the greater the height, the more pronounced the pressure gradient that develops, and thus the stronger the 

upward air current. The temperature difference is another crucial factor: the larger the difference between 

the internal and external temperatures, the more marked the density varia:on and, consequently, the more 

intense the airflow. 

For the chimney to generate sufficient dra<, it must be capable of overcoming all the pressure losses 

encountered along the path to the top of the chimney. 

StackCalc models this phenomenon using the following equa:on: 

��
��� − ��� = ∑ ∆�� + ∑ ∆�� + ∆����    (5.1) 

Where 

- Hs is the height of the chimney, in meters; 

- g is the accelera:on due to gravity, in m/s² 

- �� − �� is the difference between the densi:es of the external air and the gas flowing inside the chimney 

(kg/m³). The density for both fluids is calculated using the ideal gas law. 

- ∑ ∆��  is the sum of all concentrated pressure losses along the considered sec:on of the circuit (Pa). The 

losses considered by the program currently include: 

• Stack inlet 

• Stack outlet 

• resence or absence of a control valve or damper 

- ∑ ∆�� is the sum of the distributed pressure losses along the considered sec:on of the circuit (Pa). These 

are calculated using the Darcy-Weisbach equa:on, with the Darcy factor computed through the 

Colebrook-White formula. For a detailed descrip:on, refer to fluid dynamics texts. 

- Finally, ∆���� is the pressure loss present if a :p diameter smaller than the chimney diameter is specified. 

The program simulates this restric:on by approxima:ng the :p as a concentric orifice. The program 

automa:cally limits the :p diameter to a minimum value of 70% of the stack diameter if the input value 

is below this limit.  

If the natural dra< is insufficient, the program iterates by progressively increasing the diameter of the stack 

and the :p (if present) un:l the two values converge. 
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6. Meteorology and Models Used 
Meteorology is the science that studies the Earth's atmosphere and the phenomena occurring within it. It 

analyzes atmospheric condi:ons such as temperature, humidity, pressure, wind, precipita:on, and other 

factors that influence climate and weather. 

The dispersion of gaseous emissions from a chimney falls within the realm of meteorology. This phenomenon 

depends on a series of factors that affect the behavior of pollutants once they are released into the 

atmosphere: 

Type of Emissions: The physical and chemical proper:es of the emi>ed gases, such as density, chemical 

reac:vity, and water solubility, determine how they disperse and deposit in the environment. 

Meteorological Condi:ons: Wind, temperature, humidity, and atmospheric stability are key determinants. 

Wind can transport emissions over long distances, while temperature and humidity influence density and 

dispersion speed. 

Atmospheric Stability: The stability of the atmosphere determines the air's ability to mix ver:cally. In stable 

atmospheric condi:ons, ver:cal dispersion is limited, leading to higher concentra:ons of pollutants near the 

source. In unstable condi:ons, gases tend to disperse more rapidly in the ver:cal direc:on. 

Chimney Height: The height of the chimney affects the distance traveled by the emissions before falling to 

the ground. Taller chimneys tend to disperse pollutants over a larger area, reducing local concentra:ons but 

increasing poten:al impacts on more distant areas. 

Topography: The topography of the loca:on also influences the dispersion of emissions. The presence of large 

bodies of water (lakes, seas) and buildings significantly impacts how pollutants distribute in the environment. 

6.1. Meteorological Condi�ons: Temperature 

When considering a small volume of gas exi:ng from the chimney, it enters the atmosphere with its own 

temperature, different from the atmospheric temperature, and its own volume. It will generally undergo 

cooling and expansion. 

The condi:ons of the gas exi:ng the chimney, as well as its physical and chemical proper:es, and the 

characteris:cs of the surrounding atmospheric air, determine whether the gas will experience posi:ve, 

neutral, or nega:ve buoyancy. 

It is evident that buoyancy depends on the difference between the density of the gas and that of the 

surrounding air, and ul:mately, when considering both as ideal gases, on their molecular weights and 

temperatures. 

The molecular weight of the gas can be approximated as constant over :me, as we are not considering 

chemical reac:ons, but this is not the case for the gas temperature, which may vary due to dilu:on with the 

surrounding air or due to evapora:on or condensa:on phenomena origina:ng from the release. 

Regarding pressure, like temperature, it will vary with al:tude. 

If z represents the al:tude of the gas volume rela:ve to the ground, the following equa:on expresses the 

varia:on of air pressure with al:tude: 
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�� = −� ∗ 
 ∗ ��    (6.1) 

Applying the ideal gas law and considering an isentropic transforma:on law for temperature: 

� = �� ∗  �
�!

"
#$!

#
    (6.2) 

Where 

- T and T1 are the temperatures under the given pressure condi:ons (K) 

- P and P1 are the pressures at the measurement points (Pa) 

- K is the isentropic transforma:on coefficient (1.4 for air) 

By integra:ng equa:on 6.1 and subs:tu:ng in the result from equa:on 6.2, it can be shown that under 

adiaba:c condi:ons, the temperature varia:on with al:tude follows the rela:on: 

%�
%& = − '()�*∗+

(∗,∗�-    (6.3) 

Where  

- g is the gravita:onal accelera:on constant; 

- R is the ideal gas constant; 

- PM is the molecular weight of air. 

This equa:on allows us to immediately determine that under adiaba:c condi:ons, there is a decrease of 

approximately 0.01°C in temperature for every meter of al:tude gain. Under these condi:ons, the small 

volume of gas will be in equilibrium with the surrounding air at each al:tude, meaning it will not be forced to 

rise or fall, thus remaining in neutral condi:ons. This situa:on is typical when the sky is overcast, cloudy, and 

with moderate to strong winds. 

However, there can be other air condi:ons that result in en:rely different buoyancy condi:ons for the gas. 

In sub-adiaba:c condi:ons (-0.01°C/m < dT/dZ < 0°C/m), the rate of temperature decrease is greater than the 

adiaba:c rate. In this case, a small volume of gas at al:tude �2 would have a temperature lower than that of 

the surrounding atmosphere at the same al:tude.  

The gas would therefore be heavier than the surrounding air and would tend to descend un:l reaching an 

equilibrium al:tude �./.  

Conversely, if the gas is at an al:tude lower than �./, since the temperature of the air at this point is lower 

than that of the gas, the gas will tend to rise un:l it reaches the equilibrium point at �./. This condi:on is 

described as stable. 

A special case of stability occurs when 
%�
%& = 0 °2/4 (isothermy), in which case the atmosphere is very 

stable.  

In super-adiaba:c condi:ons (
%�
%& < −0.01 °2/4), the previously described phenomenon is reversed: a 

small volume of gas at al:tude �2, being lighter than the air, will con:nue to rise, while at a point �1 below 

the intersec:on with the adiaba:c curve, the gas, being heavier, will con:nue to descend. In these cases, the 

atmosphere is described as unstable.  

These condi:ons are typical in cases of strong irradia:on or when cold air passes over warm ground. 
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Finally, there can be cases where 
%�
%& > 0. These are referred to as thermal inversions. A typical example 

is the transi:on from day to night.  

The following graphs illustrate the concepts expressed above: 

 

Figura 3: Sub-adiaba�c Cooling Condi�on 
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Figura 4: Super-Adiaba�c Cooling Condi�on 

 

 

Figura 5: Thermal Inversion Condi�on 
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6.2. Pasquill Stability Classes 

In light of the previous discussions, several methods have been proposed to classify atmospheric stability. In 

1961, Pasquill proposed the following atmospheric stability classes: 

Wind Speed (m/s) 
Day, Insolation Night 

 

Strong Average Weak >50% cloud cover <50% cloud cover  

<2 A A-B B - - 
 

2-3 A-B B C E F 
 

3-5 B B-C C D E 
 

5-6 C C-D D D D 
 

>6 C D D D D 
 

 

These classes include three for instability (A, B, C), one for neutrality (D), and two for stability (E and F). 

The class selec:on, including in the StackCalc so<ware, should be made based on wind speed, the intensity 

of solar radia:on during the day, and sky clarity at night.  

These classes are s:ll widely used today to classify weather condi:ons. Specifically, they are used to 

determine the atmospheric dispersion coefficients related to the Gaussian model implemented in StackCalc, 

which is described further below. 

6.3. Wind Speed 

Another crucial factor influencing the dispersion of effluents is wind speed. Wind has a dynamic behavior that 

significantly affects the shape and behavior of the plume. As men:oned earlier in Chapter 3.3, wind speed 

varies with al:tude. Since wind speed is typically measured at an al:tude of 10 meters, the wind speed at 

any given al:tude can be es:mated using the following rela:onship: 

 

� = ��� ∗  8
��"∝

      (6.4) 

 

Where: 

- u = wind speed at the chimney exit point (m/s 

- u10 = wind speed specified at 10 meters above the ground (m/s) 

- H = height of the stack (m) 

- ∝ = parameter depending on the atmospheric stability class: 

• 0.12 for Class A (strongly unstable) 

• 0.16 for Class B (moderately unstable) 

• 0.2 for Class C (slightly unstable) 

• 0.25 for Class D (neutral) 

• 0.3 for Class E (slightly stable) 

• 0.4 for Class F (stable) 
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Understanding wind direc:on is also crucial, as it indicates the distribu:on of force across different direc:ons. 

To achieve this, polar diagrams are used, which display the probability of wind intensity across various 

direc:ons. These diagrams help visualize how wind strength varies depending on the direc:on and are 

essen:al for accurately assessing dispersion pa>erns. 

6.4. Topography 

The morphology of the terrain is also important as it can significantly influence the dispersion of pollutants. 

Lakes and seas, the presence of populated areas, or natural obstacles such as mountains or valleys can impact 

atmospheric turbulence and consequently the shape and behavior of the plume.  

For example, the presence of a building alters the distribu:on of wind speeds, crea:ng vor:ces that affect 

the dispersion of the effluent. 

6.5. Plume Rise and Shape 

Ini:ally, the gases exi:ng the chimney will tend to rise due to the various factors men:oned earlier. This 

results in an apparent increase in the height of the stack, which posi:vely affects the dispersion of the 

effluents. 

This behavior can be explained by the temperature difference between the emi>ed gases and the surrounding 

air: hot gases, being less dense, tend to rise, crea:ng a plume that rises above the chimney. This rise increases 

the ver:cal distance between the emission source and the ground level, promo:ng greater dilu:on of 

pollutants in the atmosphere and, consequently, reducing their impact at ground level.  

Ini:ally, the gases have an exit velocity with a purely ver:cal component; later, this is combined with the 

horizontal component due to the wind, resul:ng in a curved trajectory for the gas. 

Due to the factors described in the previous paragraphs, the actual rise of the plume can also be further 

influenced by external factors, such as weather condi:ons, the previously men:oned wind speed, 

atmospheric stability, and the surrounding topography. For example, under condi:ons of strong wind or 

thermal inversion, the plume rise may be limited or even negated, leading to reduced dispersion of pollutants 

and a possible increase in their concentra:on at ground level. Therefore, it is essen:al to consider these 

factors in environmental impact assessments and emission management strategies 

In any case, the ver:cal buoyancy of the gas can either be completely mechanical or dependent on the 

temperature of the exi:ng gases. 

Generally, if the temperature difference between the gases exi:ng the stack and the ambient air is less than 

50°C, the emissions are considered cold. In this case, the rise of the plume is en:rely mechanical, and the 

eleva:on of the plume above the emission point can be es:mated using the following formula: 

∆� = 9: ∗  ;<
: "�.=

     (6.5) 

 

Where 

- ∆� = rise of the plume rela:ve to the emission point, in meters; 

- Du = diameter of the stack exit sec:on, in meters; 

- Vu = velocity of the gases calculated at the stack exit sec:on, in m/s; 

- u = wind speed, calculated at the al:tude corresponding to the stack exit sec:on, in m/s; 
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If the temperature difference exceeds 50°C, influence due to atmospheric condi:ons must be considered. 

Under stable condi:ons, the rise of the plume can be es:mated using the following formula: 

∆� = 2.6 ∗  @
A∗:"�/B

      (6.6) 

Where 

C = 
 ∗ D: ∗  �<
E "E �<)�F

�F
     (6.7) 

- Con g = gravita:onal accelera:on constant, in m/s² 

- Tu = temperature of the gas at the exit point, in K 

- Ta = temperature of the air calculated at the al:tude corresponding to the exit point, in K 

Finally, s denotes the stability parameter, which determines if the atmosphere is stable. It is defined by the 

following equa:on: 

G = +
�F

 %�
%& −  %�

%&"�%"      (6.8) 

Where  %�
%&"�% is the adiaba:c descend rate, equal to 0.01 K/m, as previously described. 

If G=0, the atmosphere is neutral; if G>0, the atmosphere is stable; and if G<0, the atmosphere is unstable. In 

the la>er case, the height of the plume can be calculated using the following equa:on: 

∆� = 1.6 ∗ C�/B ∗  B.HI∗
: "E/B

     (6.9) 

 

With J∗ = 14CH/L if F<=55 and 

J∗ = 34CE/H if F>55. 

Finally, the effec:ve stack height is defined as the sum of the height of the chimney and the height of the 

plume: 

�N = �AO�P( + ∆�     (6.10) 
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6.6. Pasquill-Gifford Gaussian Dispersion Model 

To predict the concentra:on of pollutants emi>ed into the atmosphere, StackCalc uses the Pasquill-Gifford 

Gaussian dispersion model. 

The model is based on the assump:on that the pollutant concentra:on distribu:on follows a Gaussian 

distribu:on in both horizontal and ver:cal direc:ons. This means that the concentra:on of a pollutant 

disperses in the atmosphere following a Gaussian bell curve, with the highest concentra:on at the center of 

the dispersion plume and a gradual decrease in concentra:on as one moves away from the center. 

The model focuses on several key parameters: 

• Point Source: It is assumed that the pollutant source is a point source, as is the case with a chimney. 

However, the model is also applicable to any other emission concentrated at a specific point. 

• Average Wind: The dispersion is assumed to be influenced by wind speed and direc:on, which carry 

the pollutant along the prevailing wind direc:on. 

• Dispersion Parameters: These parameters describe the width of the dispersion plume in both 

horizontal and ver:cal direc:ons. Being a Gaussian model, this is represented by the standard 

devia:ons QR and QS  , which vary with distance from the source and atmospheric condi:ons. 

• Atmospheric Stability Categories: As described in previous sec:ons, Pasquill introduced a 

classifica:on of atmospheric condi:ons into six stability classes (A to F), which influence QR e QS. 

• Release Height: The height at which the pollutant is released above the ground is crucial for 

determining the ver:cal distribu:on of the concentra:on. 

6.6.1. Equa�on of the model 

The concentra:on  2(J, y, T) at a certain distance from the source can be expressed by the following equa:on:: 

2'J, V, T* = W
EX:YZY[

exp �− R_
EYZ_
 `exp  − 'S)8a*_

EY[_ " + .Jb  − 'Sc8a*_
EY[_ "d  (6.11) 

Where 

- 2'J, V, T* is the pollutant concentra:on as a func:on of the coordinates x, y and z; 

- Q is the weight flowrate of the pollu>ant; 

- u is the average wind speed along the x direc:on; 

- QR e QS are the standard devia:on in lateral direc:on (y) and ver:cal (z), describing the dispersion of the 

plume; 

- �N = �AO�P( + ∆� is the effec:ve height of the stack. 

From equa:on 6.11, it is possible to derive all specific cases of interest. Currently, StackCalc allows the 

calcula:on of the concentra:on at points C(x, 0, 0), which correspond to the ground-level concentra:on 

profile along the wind direc:on. 
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6.6.2. Dispersion Parameters  

StackCalc calculates the dispersion parameters QR e QS based on the Pasquill stability class, using the 

following expressions: 

Condizioni atmosferiche ef eg 

A QR = 0.22J
1 + 0.0001J 

QS = 0.2J 

B QR = 0.16J
1 + 0.0001J 

QS = 0.12J 

C QR = 0.11J
1 + 0.0001J QS = 0.08J

1 + 0.0002J 

D QR = 0.08J
1 + 0.0001J QS = 0.06J

1 + 0.00015J 

E QR = 0.06J
1 + 0.0001J QS = 0.03J

1 + 0.0003J 

F QR = 0.04J
1 + 0.0001J QS = 0.016J

1 + 0.0001J 

 

6.6.3. Limita�ons 

The model has the following limita:ons: 

• Constant Wind Condi�ons. The model assumes that the wind speed in the considered direc:on is 

always constant; 

• Absence of Chemical Reac�ons. The model does not account for chemical reac:ons during the 

dispersion of pollutants. 

• Flat Terrain. The model implemented in StackCalc does not consider the presence of complex terrains 

(such as very tall buildings, mountains, or significant depressions).  


