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The problem of protection of rescuers from thermal injuries at
the initial stage of fire suppression was explored.

The authors substantiated structural components of the autono-
mous device for individual protection of rescuers from thermal injuries
at the initial stage of emergency elimination, mainly during the site
reconnaissance, when means of fire suppression and thermal protection
of rescuers are not deployed yet. The automatic autonomous thermo-
protective device, the structural system of which contains hydraulic and
automatic parts, was proposed. The hydraulic part includes: the tank,
pipelines for feeding a cooling agent, the atomizer, and the shutter of the
electromagnetic valve. The tank is filled with the cooling agent under
pressure. The shutter of the valve is located on the neck of the tank and
in the initial state overlaps the pipeline. The atomizer is fixed on a rescu-
er’s helmet. The automatic part of the device consists of the control unit
with the autonomous battery, located in the under-clothing space, the
temperature sensor and the driving part of the electromagnetic valve.

The model and the model sample of the autonomous thermo-
protective device were tested under laboratory conditions. Testing
results demonstrated workability of the proposed technical solution
and possibility of operation in automatic mode. Effectiveness of
cooling the rescuer’s body by periodic sprinkling of the surface of
special protective clothing was proved. The device timely reacted to
the temperature change in the under-clothing space and automati-
cally cooled down the surface of special firefighter clothing within
five seconds. Pulse mode of device operation provides economical
consumption of a cooling agent and an increase in the duration of
rescuer’s protection from thermal injuries.

External sprinkling for the purpose of cooling helps counteract
thermal destruction of fabric of the special clothes for firefighters and
increase their operation term.

Keywords: automated autonomous thermoprotective device,
protective clothing of firefighter, cooling of firefighter’s body.
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Tt is shown that a promising technique for obtaining oxide-me-
tallic catalysts is the plasma-electrolytic oxidation (PEO) of valve
metals, particularly aluminum and titanium alloys. Such a mode of
synthesis makes it possible to form catalytically active materials with
a developed surface, high content of dopants, and a broad scope of ap-
plication over a single-stage technological process. The d-metals, in
particular, manganese and cobalt are most promising as the dopants
for oxide-metallic catalysts.

Employing results of the experimental studies, we demonstrated
pathways to control the composition and degree of surface develop-
ment of the mangan- and cobalt-containing oxide-metallic systems by
using complex electrolytes. It is established that the obtained oxide
coatings are characterized by high catalytic activity in the model con-
version reactions of carbon (IT) oxide. In terms of such critical process
parameters as the degree of conversion and ignition temperature, they
are not inferior to, and in some cases, outperform industrial platinum
catalysts. The use of manganese-containing oxide-metallic coating of
the piston in an internal combustion engine leads to lower fuel con-
sumption and a reduction in the toxicity of gas emissions.

Keywords: ecological catalysis, oxide-metallic catalyst, plasma-
electrolytic oxidation, catalytic activity.
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The study has improved the mathematical model of water
purification in view of the physicochemical properties of surface
water, the type of filter loading, and the filtration characteristics of
filtering structures. The advanced mathematical model takes into
account the inverse influence of the process characteristics on the
filtration parameters, changes in the diameters of the loaded grains
throughout the height, the direction of filtering, and the turbidity
of water at the inlet.

The authors performed a comparative analysis of the work of
filters with homogeneous and non-uniform loading for water filtra-
tion in different directions and carried out statistical processing of
the results of the study with the establishment of the adequacy and
the possibility of its use for a mathematical description of water
treatment processes.

Physicochemical properties of surface water entering filtration
structures are taken into account in the model in the form of kinetic
coefficients. The kinetic coefficients, which characterize the inten-
sity of contaminants’ separation from and adhesion to the loaded
grains, were obtained using the dimension theory method and were
deduced for floating densities.

It has been determined that the optimum loading height is
1.0 m for the ascending and descending filtration directions, where
the output water quality is of the normative values. The improved
mathematical model can help select the optimal design (the loading
height and area, the granulometric composition, etc.) and the tech-
nological parameters (velocity and direction of filtration, degree of
vaporization of incoming water) of polystyrene foam filters; it allows
producing simulation of filters’ work in different conditions.

A simulation of the work of polystyrene foam filters with differ-
ent parameters of operation was carried out, which made it possible
to specify optimal structural and technological parameters of the
polystyrene foam filters for purifying water of the Horyn River
(Rivne Oblast, Ukraine), the composition of which is typical for
most plain rivers in Ukraine.

Keywords: expanded polystyrene (EPS) loading/polystyrene
foam loading, duration of filtering, pressure loss, concentration of
pollution, granulometric composition.
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One of the promising approaches to reducing the energy con-
sumption in the thermal distillation of liquid toxic waste is the
use of immersion combustion units with the efficiency of more
than 100 % relative to the lower calorific value. The develop-
ment of the method of LTW thermal distillation (evaporation) in
volume by means of immersion combustion units will allow wide
application of the technology in the industry.

The energy-efficient technological system based on deep thermal
evaporation in the ICU is developed. It is shown that the developed
EETS has improved characteristics in comparison with the existing
thermal treatment systems. The proposed solutions allow simplifying
the vat residue processing after the LTW treatment process.

The final product of thermal distillation of toxic waste is a dry
residue that does not require repeated or additional processing.

As an efficiency indicator of the LTW distillation complex, it
is proposed to use the density of evaporated effluents. The paper
proposes to use the vibration method of density control with
simultaneous measurement of density and viscosity of controlled
LTW. The structure of the automatic density control scheme al-
lows compensating for a decrease in the resonator quality factor
due to the damping of its vibrations by a viscous medium.

Keywords: liquid toxic waste, thermal evaporation, immer-
sion combustion unit, vibration control method, density, me-
chanical resonator.
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The problems of deterioration of the ecological state of surface
sources of drinking water supply especially concern water reser-
voirs since they are created for accumulation of water reserves. Bio-
chemical oxygen demand and dissolved oxygen are integral indica-
tors that characterize ecological state of a water body on the whole.

Based on retrospective observational data for 2010-2014, the
authors analyzed dynamics of indicators of BOD and of dissolved
oxygen in the Chervonooskil reservoir (Ukraine). The tendencies
towards improving oxygen regime of the reservoir were detected:
an increase in concentration of dissolved oxygen and a decrease
in BOD by average annual indicators. This is explained by a de-
crease in anthropogenic load on the basin of the water body due to
economic decline, which is a consequence of unfavorable political
situation in the country.

Authors determined coefficients of biochemical oxidation of
organic substances of the Streeter-Phelps model for the water reser-
voir. Given the influence of temperature on oxygen solubility and on
the rate of biochemical processes, calculation of parameters ky and
ky was performed for each month of the year. Correlation coefficient
between the modeled and empirical values of biochemical oxygen de-
mand is 0.86, which can be considered acceptable for such research.

Keywords: oxygen regime, biochemical oxygen demand, dis-
solved oxygen, Streeter-Phelps model.
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Active development of the pharmaceutical market shows a ten-
dency to increase of pharmaceutical glass waste. The negative impact
of waste on the environment shows itself in contamination of its ele-
ments by pharmaceutical substances contained in the waste, as well
as the effects of medical glass and pathogens of infectious diseases.

It was established that increasing of the ecologically safe handling
of pharmaceutical glass waste and improvement of the disposal of glass
can be provided by the method of electrochemical destruction of phar-
maceutical substances. The optimal regimes and conditions to carry out
the anodic oxidation process and the kinetic parameters of complete
destruction of pharmaceutical substances (diclofenac, beta-estradiol,
furosemide, atenolol, cefuroxime) were experimentally determined. The
effectiveness of electrochemical destruction of five priority pharmaceu-
tical substances, as well as their mixtures in a solution with sodium chlo-
ride using ORTA anode, was experimentally proved. It was established
that complete destruction of pharmaceutical substances occurs during
the process of electrochemical oxidation. It was noted that the introduc-
tion of this method makes it possible to destroy harmful pharmaceutical
substances and to disinfect the solutions of pharmaceutical preparations
infected with Escherichia coli bacteria in a single process. An additional
positive effect of the introduction of the method is the improvement of
the quality of pharmaceutical waste as a secondary material resource
and promotion of the improvement in the technological processes of
pharmaceutical waste disposal.

Keywords: pharmaceutical glass waste, pharmaceutical sub-
stances, electrochemical destruction, disposal.
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The study presents results of mathematical modeling of pro-

tective coloration of foxes in order to discover on the ground the
animals, which are potential reservoirs of rabies. For simulation,
discrete dynamical model, dynamics of which is determined by re-
lationships between components, was used. This type of models was



previously used for formalized description of the structure of rela-
tionships of components and dynamics of various biological systems.

The authors constructed the idealized trajectory of the system of
plant community in habitat of foxes and idealized pseudo trajectory
of the system, reflecting distribution of various combinations of colo-
rometric parameters of protective coloration of these animals. The
trajectories of these systems were constructed using rechronization
technique. This technique implies that various sections of the image
of a system change their colorometric parameters within one cycle,
but are in different phases of this cycle.

As a result of comparison of obtained idealized trajectories,
feature space that allow us to distinguish between the image of pro-
tective coloration of foxes and the image of plant communities, was
determined. This is a two-dimensional feature space, coordinates of
which are systemic colorometric parameters of the RGB model of
the image.

Unmasking of the brood of young foxes against grassy back-
ground with the use of the proposed technique made it possible to
determine location of the animals in the image, sharpness and con-
trast range of which were deliberately artificially degraded.

Improvement of methods of animal unmasking on terrain by
digital photos allows us to enhance effectiveness of measures on
elimination of biosafety hazards, caused by rabies of wild animals.

Keywords: dynamical systems, remote detection of animals,
identification of models, colorometric parameters, rabies.

Refrences

1. WHO Expert Consultation on Rabies. Second report (2013). WHO
Technical Report Series, No. 982, 139.

2. Vos, A, Freuling, C., Eskiizmirliler, S., Un, H., Aylan, O., Johnson, N.
et. al. (2009). Rabies in Foxes, Aegean Region, Turkey. Emerging In-
fectious Diseases, 15 (10), 1620—1622. doi: 10.3201/eid1510.090203

3. Leyequien, E., Verrelst, J., Slot, M., Schaepman-Strub, G., Heit-
kénig, I. M. A., Skidmore, A. (2007). Capturing the fugitive: Apply-
ing remote sensing to terrestrial animal distribution and diversity.
International Journal of Applied Earth Observation and Geoinfor-
mation, 9 (1), 1-20. doi: 10.1016/j.jag.2006.08.002

4. Cilulko, J., Janiszewski, P, Bogdaszewski, M., Szczygielska, E.
(2012). Infrared thermal imaging in studies of wild animals. Eu-
ropean Journal of Wildlife Research, 59 (1), 17-23. doi: 10.1007/
$10344-012-0688-1

5. Doncaster, C. P, Macdonald, D. W. (1997). Activity patterns and
interactions of red foxes (Vulpes vulpes) in Oxford city. Journal of
Zoology, 241 (1), 73-87. doi: 10.1111/j.1469-7998.1997.tb05500.x

6. Asano, K. M., Achkar, S. M., Fahl, W. O., Garcia, A. I., lamamoto, K.,
Mori, E., Scheffer, K. C. (2014). Hematophagous bats as reservoirs
of rabies. Revista peruana de medicina experimental y salud publica,
31(2), 302-309.

7. De Andrade, F A. G., Gomes, M. N., Uieda, W., Begot, A. L., Ra-
mos, O. de S., Fernandes, M. E. B. (2016). Geographical Analysis for
Detecting High-Risk Areas for Bovine/Human Rabies Transmitted
by the Common Hematophagous Bat in the Amazon Region, Brazil.
PLOS ONE, 11 (7), €0157332. doi: 10.1371 /journal.pone.0157332

8. Vuta, V, Picard-Meyer, E., Robardet, E., Barboi, G., Motiu, R., Bar-
buceanu, E et. al. (2016). Vaccine-induced rabies case in a cow (Bos
taurus): Molecular characterisation of vaccine strain in brain tissue.
Vaccine, 34 (41), 5021-5025. doi: 10.1016/j.vaccine.2016.08.013

9. Kaare, M., Lembo, T., Hampson, K., Ernest, E., Estes, A., Mentzel, C.,
Cleaveland, S. (2009). Rabies control in rural Africa: Evaluating
strategies for effective domestic dog vaccination. Vaccine, 27 (1),
152-160. doi: 10.1016/j.vaccine.2008.09.054

10. Traoré, A., Picard-Meyer, E., Mauti, S., Biarnais, M., Balmer, O.,
Samaké, K. et. al. (2016). Molecular Characterization of Canine Ra-

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21,

22.

23.

24.

25.

bies Virus, Mali, 2006-2013. Emerging Infectious Diseases, 22 (5),
866-870. doi: 10.3201/eid2205.150470

Janko, C., Linke, S., Romig, T., Thoma, D., Schréder, W., Konig, A.
(2011). Infection pressure of human alveolar echinococcosis due to
village and small town foxes (Vuples vulpes) living in close prox-
imity to residents. European Journal of Wildlife Research, 57 (5),
1033-1042. doi: 10.1007/s10344-011-0515-0

Lembo, T., Hampson, K., Haydon, D. T, Craft, M., Dobson, A., Du-
shoff, J. et. al. (2008). Exploring reservoir dynamics: a case study of
rabies in the Serengeti ecosystem. Journal of Applied Ecology, 45 (4),
1246-1257. doi: 10.1111/j.1365-2664.2008.01468.x

Akay, A. E., Inac, S., Yildirim, I. C. (2010). Monitoring the local
distribution of striped hyenas (Hyaena hyaena L.) in the Eastern
Mediterranean Region of Turkey (Hatay) by using GIS and remote
sensing technologies. Environmental Monitoring and Assessment,
181 (1-4), 445-455. doi: 10.1007 /s10661-010-1840-6

Pettorelli, N., Laurance, W. F, O’Brien, T. G., Wegmann, M., Na-
gendra, H., Turner, W. (2014). Satellite remote sensing for applied
ecologists: opportunities and challenges. Journal of Applied Ecology,
51 (4), 839-848. doi: 10.1111/1365-2664.12261

Sharma, R. N. K., Sinha, A. K., Nathawat, M. S., Pandey, A. K. (2009).
Establishing a corridor for the elephants of Jharkhand using Remote
Sensing and GIS. Geospatial World. Available at: https://www.geo-
spatialworld.net/article/establishing-a-corridor-for-the-elephants-
of-jharkhand-india-using-remote-sensing-and-gis/

Abdrakhmanov, S. K., Beisembayev, K. K., Korennoy, E I, Yessem-
bekova, G. N., Kushubaev, D. B., Kadyrov, A. S. (2016). Revealing
spatio-temporal patterns of rabies spread among various categories
of animals in the Republic of Kazakhstan, 2010-2013. Geospatial
Health, 11 (2). doi: 10.4081/gh.2016.455

Gillespie, T. W. (2001). Remote sensing of animals. Progress in Phys-
ical Geography, 25 (3), 355-362. doi: 10.1177,/030913330102500303
Lawley, V., Lewis, M., Clarke, K., Ostendorf, B. (2016). Site-based
and remote sensing methods for monitoring indicators of veg-
etation condition: An Australian review. Ecological Indicators, 60,
1273-1283. doi: 10.1016/j.ecolind.2015.03.021

Osborne, P. E., Leitdo, P. J., Moreira, E (2008). Using Multi-Scale
Remote Sensing to Study Habitat Selection by Cereal Steppe Birds
in Portugal. NERC Geophysical Equipment Facility, 8.
Zholtkevych, G. N., Bespalov, Y. G., Nosov, K. V., Visotskaya, E. V.,
Pecherskaya, A. 1. (2012). Discrete models of dynamical systems of
relationships between spectral characteristics of grass for remote
sensing of effects disclosing locust crowds. Ural’skiy nauchniy vest-
nik, 1, 24-27.

Zholtkevych, G. N., Bespalov, G. Y., Nosov, K. V., Abhishek, M.
(2013). Discrete Modeling of Dynamics of Zooplankton Community
at the Different Stages of an Antropogeneous Eutrophication. Acta
Biotheoretica, 61 (4), 449—465. doi: 10.1007 /s10441-013-9184-6
Zholtkevych, G. N., Nosov, K. V., Bespalov, Yu. G. et. al. (2016). De-
scriptive models of system dynamics. 12th International Conference
on ICT in Education, Research and Industrial Applications, [CTERI
2016. Kyiv, 57-72.

Bespalov, Y., Gorodnyanskiy, I., Zholtkevych, G., Zaretskaya, I. et. al.
(2011). Discrete Dynamical Modeling of System Characteristics of a
Turtle’s Walk in Ordinary Situations and After Slight Stress. Bionika
Intellekta, 3 (77), 54-59.

Singh, R., Ranjan, K. (2015). Satellite Imaging and Surveillance of
Infectious Diseases. Journal of Tropical Diseases, si. doi: 10.4172/
2329-891x.1000s1-004

Vysotska, O., Dobrorodnia, G., Gordiyenko, N., Klymenko, V.,
Chovpan, G., Georgiyants, M. (2016). Studying the mechanisms
of formation and development of overweight and obesity for diag-
nostic information system of obesity. Eastern-European Journal of



Enterprise Technologies, 6 (2 (84)), 15-23. doi: 10.15587/1729-
4061.2016.85390

26. Georgiyants, M., Khvysyuk, O., Boguslavskaya, N., Vysotska, O.,
Pecherska, A. (2017). Development of a mathematical model for
predicting postoperative pain among patients with limb injuries.
Eastern-European Journal of Enterprise Technologies, 2 (4 (86)),
4-9. doi: 10.15587,/1729-4061.2017.95157

27. Rysovana, L., Vysotska, O., Falyova, H., Georgiyants, M., Klymen-
ko, V. (2017). Factor analysis of crisis emergence in family relations,
contributing to the development of dyscirculatory encephalopathy.
Eastern-European Journal of Enterprise Technologies, 1 (4 (85)),
40-49. doi: 10.15587,/1729-4061.2017.91428

28. Yakubovska, S., Vysotska, O., Porvan, A., Yelchaninov, D., Linnyk, E.
(2016). Developing a method for prediction of relapsing myocardial
infarction based on interpolation diagnostic polynomial. Eastern-
European Journal of Enterprise Technologies, 5 (9 (83)), 41-49.
doi: 10.15587/1729-4061.2016.81004

29. Vysockaya, E. V., Porvan, A. P, Bespalov, Yu. G., Nosov, K. V., Kli-
menko, V. A,, Trubicyn, A. A. (2014). Predicting the course of atopic
dermatitis in children using discrete simulation of dynamic systems.
Eastern-European Journal of Enterprise Technologies, 3 (4 (69)),
21-25. doi: 10.15587,/1729-4061.2014.24878

30. Bespalov, Y., Nosov, K., Kabalyants, P. (2017). Discrete dynamical
model of mechanisms determining the relations of biodiversity and
stability at different levels of organization of living matter. bioRxiv.
doi: 10.1101/161687

DOI: 10.15587/1729-4061.2017.111106
INFLUENCE OF DRY MIXTURES IN A COATING
ON THE EFFECTIVENESS OF WOOD PROTECTION
FROM THE ACTION OF A MAGNESIUM FLAME
(p- 55-60)
Yuriy Tsapko
National University of Life and
Environmental Sciences of Ukraine, Kyiv, Ukraine
Kyiv National University of

Construction and Architecture, Kyiv, Ukraine
ORCID: http://orcid.org/0000-0003-0625-0783

Aleksii Tsapko

National University of Life and

Environmental Sciences of Ukraine, Kyiv, Ukraine
ORCID: http://orcid.org/0000-0003-2298-068X

We carried out an analysis of the occurrence of fires and explo-
sions on objects of storage of explosive products and established that
one of the greatest risks is a fire hazard. Since the storage of such
products involves the use of wood, both in building structures and
packaging products, it is important to establish effectiveness of fire
protection at high temperatures and influence of components that
are part of the composition, and their role in ensuring fire resistance
and fire protection mechanisms. This makes it possible to develop ef-
fective methods and means for extinguishing fires in such classes and
take into account their peculiarities. We proposed a composition to
counteract a high temperature. The basis of its mixture consisted of
fire retardants (ammonium polyphosphate), gas formers (melamine),
carbohydrates (pentaerythritol), and high-temperature fillers based
on mineral substances. Studies showed that charring depth under
the action of magnesium flame for untreated wood samples was
larger than 16+20 mm. Instead, after the fire protection treatment
of wood with dry mixtures coating, the charcoal depth did not ex-
ceed 5+6 mm. This allows us to conclude that the fire protection of
wooden structures and the use of dry mixtures for the localization of
magnesium flame is appropriate.

Extinguishing of the magnesium flame with samples of dry
mixtures coating with the addition of aluminosilicate micro-
spheres, perlite, basalt scales, metallurgical sludge and ashes
in the amount of 10 % showed the intensity of the supply of
powder in the extinguishing of magnesium flame in the range
of 0.034+0.041 g/(cm?s), which is significantly lower than the
sodium chloride supply rate. The results of determination of the
efficiency of extinguishing magnesium flame with dry mixtures
coating indicate the ambiguous effect of fillers on the change
in supply rate during flame extinguishing. The greatest effect is
demonstrated by the mixture with the addition of basaltic scales,
its supply rate is the lowest when extinguishing the magnesium
flame and is 0.034 g/(cm?s).

Keywords: metallic combustion, mass loss, charring, protective
means for wood, extinguishing powders.
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The feasibility of using Lemnoideae as treatment agents from
nitrogen compounds during treatment of circulating water win
CWS is justified in the work. The intensity of transformation of
nitrogen compounds in the application of nitridenitrification is
limited by the relatively low rates of nitrobacteria metabolism,
sensitivity to pH fluctuations, competitive relations with hetero-
trophic biota of biofilters-nitrifiers. Assimilation of ammonium
nitrogen by plants occurs in the process of their growth, so the
intensity of water treatment will be determined only by the rate
of growth of plant biomass in phytoreactors. The artificial light-
ing system of the phytoreactor allows, regardless of the presence
and level of natural insolation, to provide the necessary effect of
removal of nitrogen compounds and other biogenic elements. The
expediency of using various types of lamps for lighting of the phy-
toreactor with Lemnoideae is investigated. The dependence of the
growth of plant biomass on the duration and intensity of light-
ing by different types of lamps is determined. The time of plant
doubling during cultivation in contaminated circulation water in
CWS is 4.5-6 days with the lighting duration within 4 hours to
2-2.5 days with the lighting duration within 14—16 hours per day.
It is also confirmed that the lighting intensity is important for the
growth rates of Lemnoideae. When fluorescent lamps are used,
the rational limits for the lighting intensity of the phytoreactor
surface are 6500-6650 lux. The treatment power by nitrogen
of the phytoreactor with Lemnoideae in the specific biomass of
plants in the range of 4-6 kg/m? is 9.6—-14.4 gN/(m?-day). Based
on the obtained results, it is possible to calculate the required

area of the phytoreactor and the power of the lighting system,
depending on the load on the biological treatment facilities for
ammonium nitrogen.

Keywords: biological treatment technology, phytoreactor with
Lemnoideae, removal of nitrogen compounds.
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A procedure for estimation of the risk of violation of the water
body status was presented. The procedure is based on defining en-
vironmental standards of surface water quality taking into account
landscape and geographical features of river basins. A database of the
systems of monitoring surface water was used to assess the risk of
deterioration of the aquatic ecosystem. This enables automated cal-
culation of the environmental risk. At the first stage, it is necessary to
determine environmental standards (ES) on the basis of analysis and
statistical processing of long-term monitoring data on the qualitative
state and hydrological regime taking into account forecasting models.
At the second stage, probability of violation of ecological standards is
estimated by the ratio of the number of observations of the ecological
state of the water body with violation of the ES to the total number
of observations. Exceeding environmental standards makes it possible
to assess the risk of well-being violation in aquatic ecosystems. Assess-
ment of the environmental risk of deterioration of Udy River and Os-
kil River in Kharkiv region, Ukraine, has made it possible to make the
list of priority pollutants and outline the main problems for which a
complex of environmental measures should be worked out. Establish-
ment of the risk of well-being violation in the aquatic ecosystem will
contribute to the implementation of a flexible system for regulating
water quality taking into account ever-changing socio-economic and
environmental conditions. The proposed procedure for assessing the
environmental risk of deterioration of the status of aquatic ecosystems
is based on the normative basis, approaches and methods of environ-
mental assessment of surface waters adopted in Ukraine and the EU.

Keywords: environmental risk, water ecosystem, ecological
standard, river basin, water protection strategy.
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