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Abstract

In this study, we analysed Acetaldehyde fumes leakage in a closed room. To analyse the leakages of different
types of gases inside the room or laboratories with the help of Fire Dynamics Simulator. Today, it is a well-
founded Computational program for thermal dynamics developed by a renowned institution. In this
experiment, we simulated for acetaldehyde fumes leakage in an enclosed space for certain volume. We
compared with FDS simulation results of acetaldehyde and bromine fumes data has been collected and
presented in the form of graphical representation. In that graph shows the time taken by a chemical fume
to spread in a closed room.
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1. Introduction

Different kinds of chemicals are used in all kinds
of industries like pharmaceutical, laboratories,
manufacturing, chemical industries etc...so storing
of chemicals is very important, if the organisation is
not giving importance for storage of chemicals, then
there will be a chemical leakage. To avoid the
exposure of the chemical fumes that affects the
people working inside the organisation. So,
preventing the leakage of fumes is very important.
After leakage of fumes what are the proactive
measures should be taken that also need to be
analysed and discussed before the leakage of
chemical fumes.

According to the other literature paper during fire
emergencies, hazardous fire conditions and
unsuccessful evacuation attempts can expose
occupants to significant risk to their health. So, to
avoid such unsuccessful evacuation, we can do
simulation demonstration for chemical fumes
leakage using Fire Dynamics Simulator. We can
know the spreading time of chemical fumes and we
can save the people against those toxic fumes within
the time limit. This FDS simulator will show the data
of time taken for the fumes to spread for a given
dimension and also taken reference from other paper
states that, Fire scene reconstruction helps
investigators identify the fire behaviour in a specific
space like that, we have done for chemical fumes
leakage in a closed room has been done in this
simulation.

In this study, Acetaldehyde fumes leakage is
analysed using Fire  dynamics  simulator
(FDS).Acetaldehyde is a chemical liquid that can
turn into fumes at room temperature that fumes
could cause headache, dizziness, light headness,
damage to lungs etc... In this simulation software,
we can simulate the smoke spread and also
transportation of heat from fire, with the help of this
simulator fumes leakage is analysed. In this model,
we are examining the leakage of acetaldehyde fumes
in a closed room. We studied the fumes spreading
time for a particular dimension of a room for
acetaldehyde solution using FDS.

2. Methodology
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For this experiment, Acetaldehyde fumes is
simulated separately in a closed room for a particular
dimension. The room has been constructed using
concrete in the simulation. On the first step, we
should create a input file for the acetaldehyde
solution for example 50ml using the data of physical
and chemical properties of the acetaldehyde
solution. According to the fire dynamics simulator
template the input file should be written using the
data like dimensions, chemical name, temperature,
density and time limit etc.

Simulation setup has been done with the
reference of carbon monoxide transportation in a
long channel titled literature using that literature has
a reference study has been conducted with
dimension of the room 3.5-meter length*3.5-meter
breadth*3.5-meter height and acetaldehyde solution
should be placed inside the room at room
temperature 25°C to 27.3°C for some minutes or
hours until the simulation is done. Save the input file
in different folder in a desktop and run the file in
command prompt in the computer or pc. After
running the file, you will get an output called Smoke
view file.

A computer programme called smoke view may
be used to analyse numerical results from a machine
model of fire-driven combustion. Fluid movement
and dynamic distribution is calculated using a two-
zone fire model, temperature, fire gases and smoke.
The majority of Smoke view is created using C
programming. Linguistic discrimination, a 3D
graphics library, for using mental imaginary. For
communicating with both PC algorithms and
windows can be treated using algorithms to
determining colour and various kinds of objects.
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Figure 1.: -Output of Acetaldehyde Smoke View
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The above given diagram figure 1 shows the
output of the given input file. In this FDS simulation
temperature and bromine fumes concentration at the
measurement point in the full-scale experiments
were predicted in FDS by “THCP” output
commander.

Smoke view is nothing but the 3D model of the
room and also you get the data of 50ml acetaldehyde
fumes spread in a closed room of dimension
3.5*3.5*3.5 meter. Similarly, simulated for 50 ml of
bromine solution in FDS.

acetaldehyde_SOML

Figure 2: Acetaldehyde Fumes Leakage

Figure 2 shows the leakage of acetaldehyde
fumes spreading in a closed room. In previous
literature studies, they analysed for carbon
monoxide, methanol, n-heptane etc...Unlikely the
previous literature studies. In this study, we have
simulated for acetaldehyde solution. This is not
analysed before that’s the reason. We have decided
to simulate for acetaldehyde solution.

3. Results

After performing the simulation using FDS,
experimental data has been generated by FDS
software and data is saved in excel sheet. In that
excel sheet data is generated like time and
evaporation rate of the given toxic chemicals.
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Figure 3: Comparison of Acetaldehyde 50ml vs
Bromine 50ml

The above given results shown in the figure 3
graphical representation explains the time taken to
spread by Acetaldehyde fumes and bromine fumes
at a given dimension of a room. This result shows
that acetaldehyde fumes taking 9.08 minutes of time
to spread and Bromine fumes is taking 21.8 minutes
to spread for a given dimension of a room. So,
Acetaldehyde fumes are spreading fastly compared
to bromine fumes. Any industries which are using
toxic chemicals, they can prepare a simulation model
for that chemicals available in their industry and that
simulation model will give the results of how much
time that chemical will take to spread in a given
dimension.

In this study, simulation results help in
determining the necessary safety precautions to be
taken in industrial or laboratories were acetaldehyde
and bromine is used. This study can aid in preventing
potential accidents and by identifying areas of high
risk and allowing for better safety measures to be put
in place. Overall, the simulation model provides
valuable insights into the behaviour of acetaldehyde
fumes and bromine fumes in closed environments,
which can be beneficial in creating a safe working
environment and preparing for unforeseen
emergencies.

4. Conclusion

We have created a simulation model using Fire
Dynamics Simulator for Acetaldehyde. In this study,
we analysed for Acetaldehyde Fumes and compared
with Bromine fumes is tested for Simulation and
fumes leakage has been examined in a closed room
using FDS. The leakage is tested and analysed in
different volumes of dimension using the simulation
software. Currently, we have simulated for
acetaldehyde solution in a packed room in
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simulation software and compared the data with
bromine fumes in a particular dimension of a room.
This study is used for the usage of emergency
preparedness in case of any leakage of fumes in
industries or laboratory etc.
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