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The use of estimation of the values of the uncertainty func-
tion to identify hazardous states of an arbitrary atmospheric
pollution vector is considered. At the same time, it is proposed to
estimate the uncertainty function in a fixed-width window mov-
ing along the trajectory of the state vector. This allows not only
identifying the occurrence of hazardous states of atmospheric
pollution, but also determining their radial velocity relative to
the monitoring post. Zero radial velocity of hazardous states of

atmospheric pollution allows identifying current states of no pol-
lution dispersion in the atmosphere. These states turn out to be
especially dangerous, since they lead to the accumulation of pol-
lution and an increase in their concentration in the atmosphere.
Verification of the possibility of using the uncertainty function
to identify hazardous states of the atmospheric pollution vec-
tor was carried out using experimental data. At the same time,
formaldehyde, ammonia and carbon monoxide were considered
as hazardous components of the state vector of atmospheric pol-
lution. The verification results generally indicate the possibility
of using the uncertainty function to identify hazardous states of
the atmospheric pollution vector. The use of uncertainty func-
tion is found to be invariant with respect to the irregularity
of recording of atmospheric pollution at stationary monitoring
posts. It is shown that the use of uncertainty function enables
the identification of hazardous states characterized not only by
exceeding the maximum permissible concentrations, but also by
the zero radial velocity relative to the monitoring point. It is
experimentally found that in order to identify hazardous states
of atmospheric pollution, the window length should be from 4
to 8 readings

Keywords: atmospheric pollution, pollution concentration,
uncertainty function, radial velocity, state vector
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The creation of environmentally safe fire-retardant materi-
als for wooden building structures will allow influencing the
processes of heat resistance and physicochemical properties of
the protective coating during its service life. Therefore, there is
a need to study the conditions for forming a barrier to thermal
conductivity and determine a mechanism of inhibiting heat
transfer to the material. In this regard, a mathematical model
of the thermal conductivity process when using fire-retardant
fabric as a coating is developed, the solution of which allows
obtaining changes in the thermal conductivity of the mate-
rial. According to experimental data, it is calculated that the
thermal conductivity coefficient during fire protection in the
temperature range from 0 to 110 °C increases due to water
evaporation and then gradually decreases to 0.25 W/(m-°C),
which corresponds to the value of coked foam. It is proved that
the process of temperature inhibition consists in the formation
of soot-like products that insulate the wooden structure. This
made it possible to determine the conditions of fire protection of
wood, formation of a barrier to thermal conductivity using fire-
retardant fabric. Experimental studies confirmed that the wood
sample with fire-retardant fabric withstood the temperature
effect, namely, under the influence of the heat flux, the coating
swelled, heat insulation continued for 900 s. Estimation of the
maximum possible temperature penetration through the coating
is carried out. It is found that when creating the sample surface
temperature, which significantly exceeded the ignition tempera-
ture of wood, the temperature under the fabric did not reach the
ignition temperature, and on the unheated surface it did not
exceed 100 °C.

Thus, there are reasons to argue about the possibility of
directed control of the processes of wood fire protection using
fire-retardant coatings capable of forming a protective layer
on the material surface, which reduces the burnout rate of
wood

Keywords: protective means, fire resistance, weight loss,

surface treatment, wood burnout, fire-retardant fabric
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The technologies for extracting an iron-contain-
ing catalyst from process streams of direct chlorina-
tion of ethylene, as well as methods for the disposal of or-
ganochlorine wastes from vinyl chloride production, are
considered. Problems arising from thermal waste disposal ne-
cessitate studies on the extraction of iron compounds from
organochlorine by-products of the ethylene chlorination pro-
cess. X-ray fluorescence analysis found that the composition
of the burning sludge, as the main elements, includes iron —
33.25 % and chlorine — 32.69 %. The extraction of iron com-
pounds with aqueous and aqueous acidic media under me-
chanical stirring is studied. It is shown that the addition of
hydrochloric acid to the solution does not contribute to an
increase in the degree of extraction of iron compounds. It is
found that an increase in the duration of extraction and the
temperature of this process provides a degree of extraction
of iron compounds of more than 80 %. The process of separa-
tion of an aqueous-organic emulsion, which is formed during

extraction, by sedimentation, filtration and centrifugation, is
investigated. Tt is found that at a temperature of about 80 °C
there is an effective and rapid separation of the aqueous and or-
ganic phases as a result of sedimentation. Based on the obtained
experimental results of the extraction study, a functional scheme
for the extraction of an iron-containing catalyst is proposed, as
well as ways to solve technological and environmental problems
that arise during the combustion of organochlorine wastes from
vinyl chloride production. The scheme provides for the use of
the heat of hot organochlorine wastes for the extraction of iron
compounds with industrial water. In addition, the use of the heat
of the gases generated during the combustion of organochlorine
wastes is provided for heating air, which low-boiling components
from these wastes are blown off. In the future, this air is used to
burn organochlorine wastes purified from iron compounds

Keywords: organochlorine wastes, vinyl chloride, burning
of organic waste, burning sludge, extraction of iron-containing
catalyst, extraction
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A methodological approach has been devised for determin-
ing the priority phytoremediation technology for the treatment
of wastewater from settlements, based on the hierarchy analysis
method (MAI). The proposed approach makes it possible to
involve experts from municipal authorities of a settlement to
substantiate decisions on managing the environmental safety
of surface water bodies adjacent to the selected settlements.

The criteria (groups of factors) have been proposed, which
reflected the input and output parameters of a treatment system,
conditions at a construction site of treatment plants, and the re-
quirements for phytoremediation technologies. Experts in various
professional aspects gave their judgments regarding the priority
of advantages of the mentioned criteria. The multidisciplinary
experts’ judgments, which reflected the specific features of phy-
toremediation and the conditions for a would-be location of treat-
ment plants, processed according to the scientifically based MAT
procedure, formed the basis for decision-making on the choice of
a priority phytoremediation technology under specific conditions.

The advantages of the proposed methodological approach
include a possibility to link the entire array of the necessary
information to a single algorithm for substantiating a solution.
The information differs both in its content (environmental,
biological, urban planning, social and economic) and in the
form of its representation (the data on direct measurements,
statistical and forecast estimates).

The proposed methodological approach has been tested
based on an example of choosing the phytoremediation tech-
nologies for treatment plants at three different types of facilities

such as an industrial enterprise, a residential building, and a city
hospital. The obtained results demonstrated an acceptable level
of conformity, which testifies to their reliability.

The devised methodological approach is useful for making
managerial decisions on the choice of technology for the phy-
toremediation at treatment plants in order to substantiate their
improvement or to build new plants.

Keywords: environmental safety, phytoremediation and its
technologies, higher aquatic plants.
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A mathematical model and methodology has been developed
to determine the optimal amount of means of a fire-prevention
system for protecting warehouses in enclosed spaces, on the
basis of which it is possible to determine measures to improve
this system, taking into account the value of the probability
of its failure acceptable for the warehouse. The essence of the
developed methodology is to determine the required number
of fire protection equipment in accordance with the standards,
to determine the probability of failure of fire protection and to
determine the optimal number of fire protection equipment to
ensure the value of the probability of failure within acceptable
limits. The optimization criteria selected direct losses from the
fire and the costs of fire and rescue units to extinguish it. The
function of the goal of this model is to reduce the probability of
failure of the fire system of the object to a value less than or equal
to the permissible. The input data when using the mathematical
model is the estimated number of fire protection equipment in
accordance with the norms and standards.

The developed methodology allows predicting the prob-
ability of failure of the fire system to implement the fire safety
of the objects of protection and its consequences for people
and material values, which is very important to ensure the
possibility of quick response in case of fire. Also, the result
of applying the technique is the optimal amount of firefight-
ing equipment at the facility, providing an acceptable value
for the probability of failures. This technique is applied on

the example of an existing logistic warehouse on which fire
protection systems are mounted. Simulation results show
that at the facility it is necessary to increase the number
of fire detectors up to 70 pieces, smoke control devices —
up to 3 pieces, vertical curtains — up to 4, equip aeration lamps
in the amount of 4 pieces, and increase the number of evacua-
tion exits - up to 10.

Keywords: fire protection system, fire damage, fire protec-
tion costs, probability of system failure.
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The article addresses the relevant issue of determining
the thermotechnical characteristics of the fire-extinguishing
powder for thermal insulation of the fire center of materials
based on magnesium alloy chips to prevent fire development
and propagation and its effective extinguishing. To solve this
problem, laboratory and field experimental studies of the heat-
insulating ability of the fire-extinguishing powder of combined

effect were conducted. As a result, we obtained the data on
the temperature in the center of the fire of materials based on
magnesium alloy chips and outside during their suppressing by
the fire-extinguishing powder with a combined effect. In this
case, the temperature of the non-heated side of the fire-extin-
guishing powder layer does not exceed 170 °C at the average
temperature of the fire center of 740 °C, which indicates high
insulation capacity of the powder and, consequently, its high
fire-fighting efficiency in extinguishing the fires of materials
based on magnesium alloy chips. The obtained temperature da-
ta were used to determine the thermophysical parameters of the
layer of the fire-fighting powder using the created mathemati-
cal model of the heat transfer process in the powder layer at
the heat insulation of the fire center. To create a mathematical
model of the heat transfer process, the main provisions during
consecutive consideration of several experimental situations
were stated. The first experimental situation meets the condi-
tions of the stationary thermal process, and other experimental
situations meet the conditions of the non-stationary thermal
process. These experimental situations were created with the
help of changing the thickness of the fire-fighting powder layer
at different parameters of its feeding to the fire center. The
mathematical model of the process is based on the use of the
differential equation of heat transfer at its approximation by
the method of finite differences. At the same time, it is believed
that the heat transfer conditions at the boundary between the
non-heated side of the insulating layer of the fire-extinguishing
powder and the environment in each experimental situation
are the same.

Using the created model, the coefficient of heat trans-
fer between the non-heated side of the insulating layer of the
fire-extinguishing powder and the environment was determined.
It amounted to 395.7 W(m2°C). The dependence of the effec-
tive thermal conductivity coefficient on the thickness of the insulat-
ing layer was explored. It was shown that this dependence can be
approximated by linear dependence AM(8)=-0.016+93.907-5 (3 is the
thickness of the layer of the fire-extinguishing powder in meters).

After conducting the necessary calculations, we obtained the
value of the required thickness of the layer of fire-extinguishing
powder 6=45.2 mm.

Keywords: fire-extinguishing powder, metal combustion,
magnesium alloys, insulating layer, intensity of extinguishing.

References

1. Kovalyshyn,V,,Marych, V. Novitskyi, Y., Gusar, B., Chernetskiy, V.,
Mirus, O.-Z. (2018). Improvement of a discharge nozzle damping
attachment to suppress fires of class D. Eastern-European Jour-
nal of Enterprise Technologies, 5 (5 (95)), 68-76. doi: https://
doi.org/10.15587/1729-4061.2018.144874

2. Antonov, A., Stylyk, I. (2013). Test methods for dry chemical
powders for the determination of their fire extinguishing capability
for D - class of fire. Naukovyi visnyk UkrNDIPB, 2 (28), 242—248.
Available at: http://nbuv.gov.ua/UJRN/Nvundipb 2013 2 40

3. Huo, Y., Zhang, Z.-G., Zou, G.-W. (2020). Experimental study on
the thermal flow characteristics of a columnar sodium fire affect-
ed by a small amount of fire extinguishing powder in a cylindri-
cal confined space. Applied Thermal Engineering, 170, 114983.
doi: https://doi.org/10.1016 /j.applthermaleng.2020.114983



10.

11.

. Dufaud, O., Bideau, D., Le Guyadec, E, Corriou, J.-P,, Perrin, L.,
Caleyron,A.(2014).Selfignitionoflayersof metal powdermixtures.
Powder Technology, 254, 160—169. doi: https://doi.org/10.1016 /
j.powtec.2013.11.053

. Afzalabadi, A., Poorfar, A. K., Bidabadi, M., Moghadasi, H., Hoch-
greb, S., Rahbari, A., Dubois, C. (2017). Study on hybrid combus-
tion of aero-suspensions of boron-aluminum powders in a quiescent

reaction medium. Journal of Loss Prevention in the Process Indus-
tries, 49, 645—651. doi: https://doi.org/10.1016/j.j1p.2017.08.012

. Sharma, T. P, Varshney, B. S., Kumar, S. (1993). Studies on the

burningbehaviour of metal powder firesand their extinguishment:
Part IT — Magnesium powder heaps on insulated and conducting
material beds. Fire Safety Journal, 21 (2), 153—176. doi: https://
doi.org/10.1016,/0379-7112(93)90040-w

. Nam,K.-H., Lee,].-S.(2018).Studyon theeffectiveresponse meth-

odtoreducecombustiblemetalfire. Journal ofthe Korea Academia-
Industrial cooperation Society, 19 (12), 600—606. doi: https://
doi.org/10.5762/KAI1S.2018.19.12.600

. Taveau, J., Vingerhoets, J., Snoeys, J., Going, J., Farrell, T.

(2015). Suppression of metal dust deflagrations. Journal of Loss
Prevention in the Process Industries, 36, 244—251. doi: https://
doi.org/10.1016/j.j1p.2015.02.011

. Jiang, H.,Bi,M,,Li, B.,Zhang, D.,Gao, W.(2019). Inhibition evalu-

ation of ABC powder in aluminum dust explosion. Journal of Haz-
ardous Materials, 361, 273-282. doi: https://doi.org/10.1016/
jjhazmat.2018.07.045

Hagge, H., Simpson, T., Chattaway, A. (2018). Vermiculite based
fire suppression agent. No. 15/935,620. declareted: 26.03.2018;
published: 26.08.2019. Available at: https://patents.google.com/
patent/US20190290950A1 /en

Zemlianskiy, O., Maladyka, 1., Miroshnik, O., Shkarabura, 1.,
Kaplenko, G. (2017). Forecasting the emergency explosive en-
vironment with the use of fuzzy data. Eastern-European Journal

13.

15.

16.

17.

18.

19.

20.

21.

of Enterprise Technologies, 6 (4 (90)), 19-27. doi: https://
doi.org/10.15587/1729-4061.2017.116839

. Pozdieiev, S., Myhalenko, K., Nuianzin, V., Zemlianskyi, O.,

Kostenko, T. (2020). Revealing patterns of the effective me-
chanical characteristics of cellular sheet polycarbonate for
explosion venting panels. Eastern-European Journal of En-
terprise Technologies, 1 (1 (103)), 32-39. doi: https://doi.
org/10.15587/1729-4061.2020.192680

Ognetushitel’ poroshkoviy spetsial’'niy OPS-5 Diapazon+.
Available at: https://www.magazin01.ru/catalog/ognetushiteli/
Specialnye-ognetushiteli-klass-D /Ognetushitel-poroshkovyy-
specialnyy-OPS-5-z-D-U2/

. Class D Stored Pressure Dry Powder Extinguisher. Available

at: https://www.amerex-fire.com/products/class-d-stored-pres-
sure-dry-powder-extinguisher/

Ansul Met-L-X Class D Extinguisher Powder, 50 b pail. Avail-
able at: https://www.ansul.com/en/us/DocMedia/F-76230.pdf
Kovalyshyn, V., Marych, V., Gusar, B., Navalianyi, V., Fedyuk,
Y. (2019). Jusitfication of dry chemical powders testing proce-
dure. Fire Safety, 33, 53—59. doi: https://doi.org/10.32447 /20
786662.33.2018.07

Husar, B., Kovalyshyn, V., Marych, V., Lozynskyi, R., Pastukhov, P.
(2020). Combined extinguishing of class D, class A and class B fires.
Fire Safety, 35, 30—34. doi: https://doi.org/10.32447 /20786662.35.
2019.05

Isachenko, V. P. et. al. (1981). Teploperedacha. Moscow: «Ener-
goizdat», 415.

Matsevitiy, Yu. M. (2002). Obratnye zadachi teploprovodnosti.
Vol. 1: Metodologiya. Kyiv: Naukova dumka, 408.

Beshelev, S. D., Gurvich, F. G. (1980). Matematiko-statis-
ticheskie metody ekspertnyh otsenok. Moscow: Statistika, 263.
Drayzdeyl, D.; Koshmarov, Yu. A., Makarov, V. E. (Eds.) (1990).
Vvedenie v dinamiku pozharov. Moscow: Stroyizdat, 424.



