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The object of this study is the processes of formation and chang-
es of dispersed particles in fresh, make-up, cooling, and return water
in open recirculating cooling systems (RCS) with an assessment of
the influence of suspended substances in discharge waters on the
aquatic ecosystem. The study was carried out on the example of the
Rivne Nuclear Power Plant (RNPP) and the Styr River. Dispersed
particles (DPs) pose technological obstacles in the RCS of power
plants, and their content in discharge waters determines the ecologi-
cal quality of water bodies. This paper describes the results of study-
ing the formation and changes of DP in raw, make-up, cooling, and
return waters of RNPP RCS with an assessment of the impact of sus-
pended substances in discharge waters on the aquatic ecosystem of
the Styr River. It was found that the formed dispersed particles after
water treatment by liming contain DP consisting of calcium carbon-
ate and have a size of 10-30 um. As a result of agglomeration of DP
in RCS, they aggregate to 120—150 pum, and due to low sedimenta-
tion resistance (sedimentation time 0.97 h), they settle in RCS. As
a result of the deposition of DP in RCS, their significant decrease in
return water (min—max=7.31-16.12 mg/dm?) is observed, despite
the increase in their content in make-up water after water treat-
ment (min—max=10.22-49.46 mg/dm?). According to the ecological
classification, according to the content of suspended substances, the
water of the Styr River in the zone of influence of RNPP discharges
belongs to the II class, category 2, which characterizes the quality of
the water as “very good” in terms of its state, and “clean” in terms
of its degree of purity. It was concluded that the content of sus-
pended solids does not exceed the established maximum permissible
concentration (25 mg/dm?), the increase in the concentration of
suspended solids does not exceed the established ecological standard
of 0.25 mg/dm? and does not have a negative impact on surface wa-
ter. The results of the research could be used for other power plants
equipped with an open RCS.
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The object of the research is complex electrochemical and ferritic
decontamination of iron sulfate-containing waters. Processing of lig-
uid waste is carried out by electrochemical treatment using two- and
three-chamber electrolyzers. This paper investigates the processes
of electrodialysis purification of simulated solutions with an FeSOy
compound concentration of 5 g/dm® and an H,SO, compound con-
centration of 300-2100 mg-equiv/dm? A plate made of stainless
steel was used as the cathode, and a plate made of titanium covered
with ruthenium oxide and lead was used as the anode. It is shown
that the highest current yield of electrodialysis products of 84.5 %
was obtained when using a three-chamber electrolyzer with MA-41
anion exchange membranes. It was found that when using the speci-
fied electrolyzer, the concentration gradient, the value of which is
directly proportional to the difference in the concentrations of the
initial solutions filled with the electrode chambers, has a significant
effect on the process of separation of impurities. It is shown that for a
two-chamber electrolyzer, the current output reaches 72 %, which is
explained by the harmful effect of a significant concentration gradi-
ent and is manifested in the rapid mechanical blocking of the mem-
brane and the slowing down of the ion migration process, as well as
the increase in energy consumption. In a two-chamber electrolyzer,
H3SO4 with a concentration of 18.3 % was obtained, which is suit-
able for repeated use in etching baths. It was found that as a result of
electrodialysis separation and additional oxidation, it is advisable to
use concentrated iron sulfate solutions for obtaining ferrite material
of a crystalline structure with particle sizes of 2—20 pm. Within the
framework of the circular economy, an ecologically safe technology
for decontamination of industrial iron-containing sulfate solutions
of galvanic production using a complex of electrodialysis and ferrite
methods is proposed.

Keywords: clectrodialysis, galvanic effluents, iron sulfate-con-
taining solutions, three-chamber electrolyzer, ferrite method.
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The object of research is granular composites based on zirconium-
iron alginates and laponite. The task of research is to determine the
influence of the Zr:Fe ratio on the structure of granular composites
and efficiency of uranium (VI) removal from aqueous solutions. The
influence of the zirconium and iron ratio on the parameters of the
material’s pore structure has been established, particularly on the
change in the content of micropores within the matrix. The specific
surface area of the materials ranges from 86 to 112 m?/g. The sorp-
tion properties of the composites regarding uranium (VI) have been
investigated. The impact of the charge of surface groups and the form
of uranium (VI) presence in sulfate solutions on their sorption char-
acteristics has been demonstrated. The maximum adsorption capacity
reaches 265.1 pmol /g at pH 6. It is shown that an elevated electrolyte
content positively affects the efficiency of uranium (VI) removal in
neutral and alkaline medium. It has been established that structural
changes in the materials occur due to the intensive interaction of iron
ions and alginate molecules, resulting in the formation of a dense gel-
like structure. The mechanism of uranium (VI) removal is associated
with the formation of surface complexes in the presence of electrolytes.
The synthesized granulated composites exhibit improved removal ef-
ficiency of uranium (VI) under conditions of high mineralization of
solutions, making them attractive for potential use as sorbents. The
obtained results can be utilized in the development of effective meth-
ods for purifying water environments from uranium (VI) in high min-
eralization conditions, which is a relevant issue in the field of nuclear
energy and the removal of radioactive substances from water systems.

Keywords: granular composites, zirconium-iron alginates, ura-
nium (VI) removal, sulfate solutions, laponite.

References

1. Deng, D., Zhang, L., Dong, M., Samuel, R. E., Ofori-Boadu, A., Lams-
sali, M. (2020). Radioactive waste: A review. Water Environment
Research, 92 (10), 1818—1825. doi: https://doi.org/10.1002 /wer.1442

2. Bachmaf, S., Planer-Friedrich, B., Merkel, B. J. (2008). Effect of
sulfate, carbonate, and phosphate on the uranium(VI) sorption
behavior onto bentonite. Radiochimica Acta, 96 (6), 359-366. doi:
https://doi.org/10.1524 /ract.2008.1496

3. Pylypenko, I, Spasonova, L., Kovalchuk, I, Veremeienko, V. (2014).
Sorption of cobalt, chromium and uranium ions on Fe/Ti-pillared
montmorillonite. Eastern-European Journal of Enterprise Technologies,
4 (6 (70)), 57-61. doi: https://doi.org/10.15587,/1729-4061.2014.26246

4. Liu, W,, Wang, Q., Wang, H., Xin, Q., Hou, W,, Hu, E., Lei, Z. (2022).
Adsorption of uranium by chitosan/Chlorella pyrenoidosa composite
adsorbent bearing phosphate ligand. Chemosphere, 287, 132193. doi:
https://doi.org/10.1016 /j.chemosphere.2021.132193

5. Algothmi, W. M., Bandaru, N. M., Yu, Y., Shapter, J. G., Ellis, A. V.
(2013). Alginate—graphene oxide hybrid gel beads: An efficient cop-
per adsorbent material. Journal of Colloid and Interface Science, 397,
32-38. doi: https://doi.org/10.1016/.jcis.2013.01.051

6. Gao, X., Li, M., Zhao, Y., Zhang, Y. (2019). Mechanistic study of
selective adsorption of Hg2+ ion by porous alginate beads. Chemi-
cal Engineering Journal, 378, 122096. doi: https://doi.org/10.1016/
j.c€j.2019.122096

7. Shawky, H. A. (2010). Improvement of water quality using alginate/
montmorillonite composite beads. Journal of Applied Polymer Sci-
ence, 119 (4), 2371-2378. doi: https://doi.org/10.1002/app.32694

8. da Silva Fernandes, R., de Moura, M. R., Glenn, G. M., Aouada, F. A.
(2018). Thermal, microstructural, and spectroscopic analysis of Ca?*
alginate/clay nanocomposite hydrogel beads. Journal of Molecular Liq-
uids, 265, 327-336. doi: https://doi.org/10.1016/j.molliq.2018.06.005


https://doi.org/10.1002/wer.1442
https://doi.org/10.1524/ract.2008.1496
https://doi.org/10.15587/1729-4061.2014.26246
https://doi.org/10.1016/j.chemosphere.2021.132193
https://doi.org/10.1016/j.jcis.2013.01.051
https://doi.org/10.1016/j.cej.2019.122096
https://doi.org/10.1016/j.cej.2019.122096
https://doi.org/10.1002/app.32694
https://doi.org/10.1016/j.molliq.2018.06.005
https://doi.org/10.2478/acee-2023-0044
https://eco-paper.kpi.ua/CONTENT/literatyra/ferity_mono.pdf
https://doi.org/10.32347/2411-4049.2022.3.22-34
https://doi.org/10.32347/2524-0021.2023.42.13-18
https://doi.org/10.15587/1729-4061.2018.133797
https://doi.org/10.15587/1729-4061.2018.133797
https://doi.org/10.12911/22998993/105337
https://doi.org/10.1016/j.desal.2007.11.082
https://doi.org/10.1016/j.desal.2007.11.082
https://www.nas.gov.ua/UA/Book/Pages/default.aspx?BookID=0000002073
https://www.nas.gov.ua/UA/Book/Pages/default.aspx?BookID=0000002073
https://doi.org/10.1016/c2018-0-04420-5
https://doi.org/10.1016/c2018-0-04420-5
https://doi.org/10.1016/j.mseb.2016.11.002
http://nbuv.gov.ua/UJRN/NaUKMAchem_2014_157_13
https://reposit.nupp.edu.ua/bitstream/PoltNTU/8283/1/Znpgmb_2009_2_35.pdf
https://reposit.nupp.edu.ua/bitstream/PoltNTU/8283/1/Znpgmb_2009_2_35.pdf
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A31996L0061
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A31996L0061

20.

21.

22.

23.

. Kumar, S., Dumpala, R. M. R, Chandane, A., Bahadur, J. (2022).

Elucidation of the sorbent role in sorption thermodynamics of
uranium(VI) on goethite. Environmental Science: Processes & Im-
pacts, 24 (4), 567—-575. doi: https://doi.org/10.1039/d1em00380a

. Liu, H, Wang, R, Jiang, H., Gong, H., Wu, X. (2015). Study on adsorp-

tion characteristics of uranyl ions from aqueous solutions using zirco-
nium hydroxide. Journal of Radioanalytical and Nuclear Chemistry,
308 (1), 213-220. doi: https://doi.org/10.1007 /510967-015-4315-y

. Gao, X., Guo, C., Hao, J., Zhao, Z., Long, H., Li, M. (2020). Adsorption

of heavy metal ions by sodium alginate based adsorbent-a review and
new perspectives. International Journal of Biological Macromolecules,
164, 4423-4434. doi: https://doi.org/10.1016/j.ijbiomac.2020.09.046

. Wang, D., Zhang, J., Li, J. (2023). Phosphate-functionalized mag-

netic calcium alginate for the engineering remediation of uranium-
contaminated water and soil. Chemical Engineering Journal, 475,
145910. doi: https://doi.org/10.1016/j.cej.2023.145910

. Xie, S. B, Luo, J., Liu, Q., Ling, H., Duan, Y., Wang, J. (2015).

Adsorption characteristics and mechanism of hydroxyethyl cellu-
lose/sodium alginate blend films for uranium (VI). Acta Materiae
Compositae Sinica, 32 (1), 268—-275. doi: https://doi.org/10.13801/
j.enki.thelxb.20140519.002

. Yi, X, Sun, F, Han, Z., Han, E, He, J., Ou, M. et al. (2018). Graphene

oxide encapsulated polyvinyl alcohol/sodium alginate hydrogel
microspheres for Cu (II) and U (VI) removal. Ecotoxicology and
Environmental Safety, 158, 309-318. doi: https://doi.org/10.1016/
j-ecoenv.2018.04.039

. Wen, S, Wang, H., Xin, Q., Hu, E,, Lei, Z., Hu, F, Wang, Q. (2023).

Selective adsorption of uranium (VI) from wastewater using a
Ui0-66/calcium alginate/hydrothermal carbon composite material.
Carbohydrate Polymers, 315, 120970. doi: https://doi.org/10.1016/
j.carbpol.2023.120970

. Tripathi, A, Melo, J. S., D’Souza, S. E (2013). Uranium (V) recov-

ery from aqueous medium using novel floating macroporous alginate-
agarose-magnetite cryobeads. Journal of Hazardous Materials, 246-
247, 87-95. doi: https://doi.org/10.1016 /j.jhazmat.2012.12.002

. Yu, J., Wang, J., Jiang, Y. (2017). Removal of Uranium from Aqueous

Solution by Alginate Beads. Nuclear Engineering and Technology,
49 (3), 534-540. doi: https://doi.org/10.1016/j.net.2016.09.004

. Qing, Z., Wang, L., Liu, X., Song, Z., Qian, F, Song, Y. (2022).

Simply synthesized sodium alginate/zirconium hydrogel as ad-
sorbent for phosphate adsorption from aqueous solution: Perfor-
mance and mechanisms. Chemosphere, 291, 133103. doi: https://
doi.org/10.1016/j.chemosphere.2021.133103

. Yu, L, Ma, Y, Ong, C. N, Xie, J., Liu, Y. (2015). Rapid adsorption

removal of arsenate by hydrous cerium oxide—graphene composite.
RSC Advances, 5 (80), 64983-64990. doi: https://doi.org/10.1039/
¢51a08922k

Rouquerol, E, Rouquerol, J. et al. (2014). Adsorption by Powders and
Porous Solids. Elsevier. doi: https://doi.org/10.1016,/c2010-0-66232-8
Doroshenko, D., Pylypenko, L., Kovalchuk, I., Kornilovych, B., Spa-
sonova, L. (2018). Investigation of the structure and sorption pe-
culiarities of cobalt and uranium ions by nanocomposites based on
montmorillonite and tetraethoxysilane. Eastern-European Journal
of Enterprise Technologies, 5 (6 (95)), 6—11. doi: https://doi.org/
10.15587,/1729-4061.2018.144553

Swain, S. K., Patnaik, T., Patnaik, P. C., Jha, U., Dey, R. K. (2013).
Development of new alginate entrapped Fe(III)-Zr(IV) binary
mixed oxide for removal of fluoride from water bodies. Chemical En-
gineering Journal, 215-216, 763—771. doi: https://doi.org/10.1016/
3.c61.2012.10.098

Yu, S, Ma, J., Shi, Y,, Du, Z., Zhao, Y., Tuo, X., Leng, Y. (2020).
Uranium(VI) adsorption on montmorillonite colloid. Journal of Ra-
dioanalytical and Nuclear Chemistry, 324 (2), 541-549. doi: https://
doi.org/10.1007 /s10967-020-07083-y

24.

25.

26.

217.

28.

29.

Vanhorn, J., Huang, H. (2006). Uranium(VI) bio-coordination
chemistry from biochemical, solution and protein structural data.
Coordination Chemistry Reviews, 250 (7-8), 765-775. doi: https://
doi.org/10.1016/j.ccr.2005.09.010

Kornilovych, B. Yu., Sorokin, O. H., Pavlenko, V. M., Koshyk, Yu. Y.
(2011). Pryrodookhoronni tekhnolohiyi v uranovydobuvniy ta per-
erobniy promyslovosti. Kyiv: Norma, 156.

Li, S.,, Wang, X., Huang, Z., Du, L., Tan, Z., Fu, Y., Wang, X. (2015).
Sorption and desorption of uranium(VI) on GMZ bentonite: effect
of pH, ionic strength, foreign ions and humic substances. Journal
of Radioanalytical and Nuclear Chemistry, 308 (3), 877-886. doi:
https://doi.org/10.1007 /s10967-015-4513-7

Yu, T, Chen, Y, Zhang, Y., Tan, X., Xie, T, Shao, B., Huang, X.
(2021). Novel reusable sulfate-type zirconium alginate ion-exchang-
er for fluoride removal. Chinese Chemical Letters, 32 (11), 3410—
3415. doi: https://doi.org/10.1016/j.cclet.2021.04.057

Yan, T, Luo, X.,, Zou, Z., Lin, X,, He, Y. (2017). Adsorption of
Uranium(VI) from a Simulated Saline Solution by Alkali-Activated
Leather Waste. Industrial & Engineering Chemistry Research,
56 (12), 3251-3258. doi: https://doi.org/10.1021 /acs.iecr.6b04425
Fox, P. M., Davis, J. A., Zachara, J. M. (2006). The effect of calcium
on aqueous uranium(VI) speciation and adsorption to ferrihydrite
and quartz. Geochimica et Cosmochimica Acta, 70 (6), 1379—1387.
doi: https://doi.org/10.1016/j.gca.2005.11.027

DOI: 10.15587,/1729-4061.2023.293200

THE ROLE OF MICROMYCETES OF TRANSBOUNDARY
RIVER WATERS IN THE DECOMPOSITION OF
ORGANIC SUBSTANCES (p. 35-42)

Gulnara Hasanova
Institute of Microbiology, Baku, Azerbaijan
ORCID: https://orcid.org/0000-0002-8551-8460

Aynur Babashli

Azerbaijan State University of Economics (UNEC), Baku, Azerbaijan

ORCID: https://orcid.org/0000-0002-1694-8504

Nazilya Akhundova

Azerbaijan State University of Economics (UNEC), Baku, Azerbaijan

ORCID: https://orcid.org/0000-0001-9769-2741

Natavan Gadimova

Azerbaijan State University of Economics (UNEC), Baku, Azerbaijan

ORCID: https://orcid.org/0000-0003-1939-1796

This article provides information on the identification of micro-

mycetes found in samples taken from areas of transboundary rivers
of Azerbaijan with different levels of anthropogenic impact, and the
study of their role in the removal of pollutants. Certain micromyce-
tes were used as indicators of water quality. As a result of the studies,
micromycetes belonging to 38 species from 16 genera were identified.

Directly at the sampling site, water temperature, pH, and

the amount of dissolved oxygen in the water were measured, and
biogenic elements were determined in laboratory conditions. The
presence of nutrients in the studied river waters showed variable
results. Thus, in the Astarachay River, nitrites range from 0.01—
0.02 mg/I, nitrates 0.56—0.70 mg/l, ammonium 0.5—1.50 mg/l, phos-
phates 0.00-0.01 mg/1. In the Bolgarchay River, these indicators for
nitrite range from 0.02—0.05 mg/l, for nitrates 0.20—0.50 mg/1, for
ammonium 0.10-0.44 mg/l, for phosphates 0.01-0.05 mg/l. In the
Arazchay River, nitrites range from 0.01-0.83 mg/1, nitrates 0.08—
7.40 mg/1, ammonium 0.05-3.57 mg/l, phosphates 0.05-0.94 mg/I,
and in Okhchuchay these indicators for nitrite range from 0.09
to 0.71 mg/l, nitrates 0.68—6.00 mg/l, ammonium 0.23-6.45 mg/I,
phosphates 0.09—-0.65 mg/1.
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The results obtained showed that the identified microscopic
fungi are involved in the formation of rich flora as an adaptation in
river waters. The biomass and number of micromycetes significantly
depend on hydrochemical conditions: parameters such as tempera-
ture, dissolved oxygen, pH, forms of nitrogen, phosphorus and
organic carbon fractions. It can be recommended to use mushrooms
for biological control of surface water purity and sanitary safety. It

should be noted that environmental factors also influence the diver-
sity of micromycetes.

Keywords: aquatic ecosystem, identification of micromycetes,
transboundary rivers, biogenic elements, physical and chemical indi-
cators, dissolved oxygen.
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EVALUATING THE IMPACT OF STRUCTURE
PARAMETERS ON THE ACOUSTIC PERFORMANCE OF
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Recently, environmental noise has arisen from various sources,
such as those from exhaust mufflers of combustion engines found
in cars, trucks, or power generators, which produce significant
noise during their operation. Controlling the radiated noise from
these mufflers is a major factor in improving acoustic comfort and
minimizing the impact on the surrounding communities. Numerous
research has been presented for this reason by modification of the
internal structure of the exhaust muffler. The main objective of this
work is to reduce the noise level emitted from exhaust mufflers. This
can be achieved by adjusting structure parameters to attenuate the
surrounding environment’s radiated noise. Analysis of pressure-wave
propagation has been done by building 3D models using COM-
SOL Multiphysics software. Different entities were conducted to
investigate the influence of muffler shells and plate thicknesses on
acoustic performance through the frequency domain to obtain better
attenuation. SPL over a frequency band is presented, describing how
the sound intensity varies at different frequencies within a given
bandwidth. The results showed that increasing the muffler shell
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thickness improved the TL; this particularly causes a double value at
a range above 1.2 kHz, where there are two distinct peaks at 1.3 kHz
and 2.8 kHz. Additionally, it was found that increasing the muffler
plate thickness reduces the TL whole range and moves the curve
peak to higher frequencies.

This is because the pressure pulses that stimulate the shell plates
would exert a more distinct influence on plates characterized by a
reduced thickness, and the muffler structure thickness is correlated
with its increased stiffness, resulting in an elevation of the frequency
for this eigenmode.

Keywords: exhaust mufflers, acoustics, noise control, combus-
tion engines, sound transmission loss, SPL.

References

1. Zhong, W, Pachiannan, T, Li, Z., Qian, Y., Zhang, Y., Wang, Q. et al.
(2019). Combustion and emission characteristics of gasoline/hydroge-
nated catalytic biodiesel blends in gasoline compression ignition engines
under different loads of double injection strategies. Applied Energy,
251, 113296. doi: https://doi.org/10.1016 /j.apenergy.2019.05.099

2. Xia, Q., Wang, K, Han, Z., Tian, W. (2019). A comparative study of
combustion and emission characteristics of butanol isomers on a diesel
engine with dual fuel butanol isomers/diesel compound combustion.
Fuel, 254, 115581. doi: https://doi.org/10.1016 /j.fuel.2019.05.164

3. Ashok Reddy, K. (2017). A Critical Review on Acoustic Methods &
Materials of a Muffler. Materials Today: Proceedings, 4 (8), 7313—
7334. doi: https://doi.org/10.1016/j.matpr.2017.07.061

4. Yasuda, T., Wu, C., Nakagawa, N., Nagamura, K. (2010). Predictions
and experimental studies of the tail pipe noise of an automotive muf-
fler using a one dimensional CFD model. Applied Acoustics, 71 (8),
701-707. doi: https://doi.org/10.1016 /j.apacoust.2010.03.001

5. Mimani, A., Munjal, M. L. (2012). 3-D acoustic analysis of elliptical
chamber mufflers having an end-inlet and a side-outlet: An imped-
ance matrix approach. Wave Motion, 49 (2), 271-295. doi: https://
doi.org/10.1016/j.wavemoti.2011.11.001

6. Mimani, A., Munjal, M. L. (2011). Transverse plane wave analysis
of short elliptical chamber mufflers: An analytical approach. Journal
of Sound and Vibration, 330 (7), 1472—-1489. doi: https://doi.org/
10.1016/j.jsv.2010.09.035

7. Jena, D. P, Panigrahi, S. N. (2017). Numerically estimating acous-
tic transmission loss of a reactive muffler with and without mean
flow. Measurement, 109, 168—186. doi: https://doi.org/10.1016/
j.measurement.2017.05.065

8. Antebas, A. G, Denia, F. D., Pedrosa, A. M., Fuenmayor, F. J. (2013).
A finite element approach for the acoustic modeling of perforated
dissipative mufflers with non-homogeneous properties. Mathematical
and Computer Modelling, 57 (7-8), 1970-1978. doi: https://doi.org/
10.1016/j.mcm.2012.01.021

9. Hacham, W. S., Hiji, E S. (2020). Impact of using Double Layers
Perforated Liners on the Acoustic Treatments of the Combustor
Systems. Al-Khwarizmi Engineering Journal, 16 (4), 19-26. doi:
https://doi.org/10.22153 /kej.2020.10.002

10. Ouédraogo, B., Maréchal, R., Ville, J.-M., Perrey-Debain, E. (2016).
Broadband noise reduction by circular multi-cavity mufflers operat-
ing in multimodal propagation conditions. Applied Acoustics, 107,
19-26. doi: https://doi.org/10.1016 /j.apacoust.2016.02.001

11. Kashikar, A., Suryawanshi, R., Sonone, N., Thorat, R., Savant, S. (2021).
Development of muffler design and its validation. Applied Acoustics,
180, 108132. doi: https://doi.org/10.1016/j.apacoust.2021.108132

12. Fu, J., Xu, M., Zheng, W,, Zhang, Z., He, Y. (2021). Effects of struc-
tural parameters on transmission loss of diesel engine muffler and
analysis of prominent structural parameters. Applied Acoustics, 173,
107686. doi: https://doi.org/10.1016 /j.apacoust.2020.107686

13. Rafique, F, Hui Wu, J., Rui Liu, C., Ma, F (2022). Transmission
Loss analysis of a simple expansion chamber muffler with extended

inlet and outlet combined with inhomogeneous micro-perforated
panel (iMPP). Applied Acoustics, 194, 108808. doi: https://doi.org/
10.1016/j.apacoust.2022.108808

14. Kalita, U., Singh, M. (2023). Acoustic performance analysis of muf-
fler by varying sound absorption materials. Materials Today: Pro-
ceedings. doi: https://doi.org/10.1016 /j.matpr.2023.02.272

15. Fu, J., Zheng, W,, Xu, M., Wang, W., Huang, Y. (2021). Study on
the influence of structure factors of diesel engine exhaust purifi-
cation muffler on transmission loss in different frequency bands.
Applied Acoustics, 180, 108147. doi: https://doi.org/10.1016/
j.apacoust.2021.108147

16. COMSOL Multiphysics Reference Manual. Available at: https://
doc.comsol.com/5.5/doc/com.comsol.help.comsol/COMSOL_Ref-
erenceManual.pdf

17. Prasad, A., Thiagarajan, R. C. (2015). Acoustic Performance Design
of Automotive Muffler. Excerpt from the Proceedings of the 2015
COMSOL Conference in Pune. Available at: https://www.research-
gate.net/publication/350063080_Acoustic_Performance_Design_
of Automotive Muffler

18. Kalita, U., Singh, M. (2023). Optimization of reactive muffler
through pressure acoustic analysis and Taguchi approach. Journal
of the Brazilian Society of Mechanical Sciences and Engineering,
45 (2). doi: https://doi.org/10.1007 /s40430-023-04023-1

DO 10.15587/1729-4061.2023.292767

DETERMINING THE DYNAMIC CHARACTERISTICS OF
A CLASS B FIRE IN THE CASE OF EXTINGUISHING BY
WATER SPRAY (p. 50-57)

Valerii Kolomiiets
National University of Civil Defence of Ukraine, Kharkiv, Ukraine
ORCID: https://orcid.org/0009-0001-4058-4026

Yuriy Abramov

National University of Civil Defence of Ukraine, Kharkiv, Ukraine
Chernyshevska str., 94, Kharkiv, Ukraine, 61023

ORCID: https://orcid.org/0000-0001-7901-3768

Oleksii Basmanov
National University of Civil Defence of Ukraine, Kharkiv, Ukraine
ORCID: https://orcid.org/0000-0002-6434-6575

Vitaliy Sobyna
National University of Civil Defence of Ukraine, Kharkiv, Ukraine
ORCID: https://orcid.org/0000-0001-6908-8037

Dmitry Sokolov
National University of Civil Defence of Ukraine, Kharkiv, Ukraine
ORCID: https://orcid.org/0000-0002-7996-689X

The object of this study is a class B fire, which is extinguished
with sprayed water. The subject of the study is the characteristics of
class B fires when they are extinguished with sprayed water. Diffu-
sion burning of a flammable liquid is considered as such a fire, and its
extinguishing is carried out by cooling the flame. Heat and oxygen
balance equations are used to build a mathematical model describing
the fire extinguishing process. The components of the heat balance
equation are the power of heat during heat release due to the chemi-
cal reaction of liquid combustion and the power of heat dissipated
to the environment. The second component takes into account heat
removal due to radiation, convection, and evaporation. The com-
ponent of removed heat due to evaporation takes into account the
Sreznevsky constant. The mathematical model that describes the
process of extinguishing a class B fire is built in the class of models
belonging to differential equations with constant coefficients. Ana-
lytical expressions were obtained for these static and dynamic coef-
ficients, which include thermophysical, kinematic, and geometric
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parameters of the flame and fire extinguishing agent. To determine
these characteristics, the constructed mathematical fire model was
transformed using the integral Laplace transform. The dynamic
characteristics of the fire were obtained in the time domain — the
transient function of the fire, and in the frequency domain — the am-
plitude-frequency and phase-frequency characteristics of the fire. It
is shown that the parameters of these dynamic characteristics should
be determined experimentally. Experimental methods for determin-
ing parameters of dynamic fire characteristics have been devised. The
presence of dynamic characteristics of class B fire makes it possible to
spread the proven methods of the theory of control systems to design
effective fire extinguishing systems.

Keywords: class B fire, sprayed water, dynamic characteristics,
characteristics parameters.
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The object of the study is the selective coefficient of variation
of dangerous parameters of the gas environment during the igni-
tion of materials. The measure of the sample coefficient of varia-
tion of an arbitrary hazardous parameter of the gas environment
observed at an arbitrary time interval is substantiated. The rep-
resentativeness error of the measure of the sampling coefficient
of variation, which depends on the value of the measure and the
sample size, was determined. The measure allows you to numeri-
cally determine its value for an arbitrary observation interval. The
difference in the measure at the intervals corresponding to the
reliable absence and occurrence of ignition allows to detect the
occurrence of ignition of the material. According to the results of
laboratory studies, the measures of the sample coefficient of varia-
tion for carbon monoxide concentration, smoke density, and tem-
perature of the gas medium in the laboratory chamber at intervals
of absence and appearance of ignition of alcohol, paper, wood, and
textiles were determined. It was established that the dangerous
parameters of the gas environment at the intervals of absence
and presence of ignition are characterized by different values of
the increase in the measure of the sample coefficient of varia-
tion. For example, it is determined that the ignition of alcohol
causes the maximum increase in the measure for carbon monoxide
concentration from 0.135 to 0.441, for smoke density from 0.629
to 0.805, and for temperature from 0.001 to 0.115. When paper
catches fire, the measure for carbon monoxide concentration and
temperature increases from 0.0026 to 0.140 and from 0.0019 to
0.05, respectively. When burning wood, the measure for carbon
monoxide concentration and temperature increases from 0.0072
to 0.177 and from 0.0067 to 0.016, respectively. The obtained
results, provided that the hazardous parameters of the gas envi-
ronment in the premises are measured and the sample coefficient
of variation is calculated in practice, make it possible to use them
in the creation of early fire detection systems.

Keywords: ignition of material, gas environment, dangerous
parameters, measure of sample coefficient of variation.
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An issue related to using concrete for building structures is to
ensure their stability and durability during operation within wide
limits. Therefore, the object of research was the change in the proper-
ties of concrete in case of fire and its protection when applied with
a reactive coating capable of forming a foam coke layer under the
influence of high temperature on the coating. It has been proven that
in the process of thermal action on the fire-resistant coating, the pro-
cess of heat insulation of concrete involves the formation of soot-like
products on the surface of the material. Thus, under the influence
of the flame of the burner, a temperature arose on the surface of the
sample, which led to the swelling of the coating by more than 18 mm.
The measured temperature on the surface of the concrete sample
under the layer of foam coke was no more than 140 °C, which indi-
cates the formation of a fire barrier. In this regard, modeling of the
process of heat transfer through the formed layer of foam coke in
the process of its protection with a reactive coating was carried out
and dependence was established, which makes it possible to estimate
the coefficients of temperature conductivity and thermal conductiv-
ity during high-temperature action. According to the experimental
data and the established dependences, the coefficient of temperature
conductivity and heat conductivity of foam coke was calculated,
which is 9.17-1077m?/s and 0.17 W /(m-K). The assessment of the
maximum possible penetration of fire through the layer of foam coke
was carried out. A temperature was formed on the surface of the
sample, which significantly exceeded the temperature of the destruc-
tion of concrete, and on the surface of concrete under the coating it
did not reach 250 °C. So, there are reasons to assert the possibility
of targeted regulation of concrete fire protection processes by using
reactive coatings capable of forming a protective layer on the surface
of the material that inhibits the rate of heat transfer.

Keywords: protective means, structural concrete, thermal de-
struction of the surface, fire protection of concrete, swelling of the
coating.
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OIIIHKA BILIUBY JUCIEPCIHHUX YACTUHOK ¥ BOJI OBOPOTHOI CUCTEMHU OXOJIO/IKEHHS
EJIEKTPOCTAHIII HA CKUJI 3ABUCJIUX PEUOBUH Y IIPUPOJIHY BOIOVIMY (c. 6-16)

I1. M. Kysuenos, O. O. Beaynkona

O6’exToM jtocaikeHHst € Tporiecu (hOPMyBaHHs Ta 3MiH JUCHEPCHUX YACTHHOK B CBIXKiil, OAATKOBIH, OXOJIOIKYIOUil Ta 3BOPOTHIi
Bozii BiskpuTnx oboporHux cucteM oxosomkerts (OCO) 3 OIMIHKOIO BIUIMBY 3aBUCINX PEYOBUH Y CKUAHWUX BOMAX Ha BOAHY €KOCHCTEMY.
JlocnijzkenHs nmposesieHi Ha npukiani PiBHeHcbkoi atomHOi estektpocraniii (PAEC) ta piuku Crup. Jucnepciitai vactunku (J4) unnsare
texnoJsioriyni neperikoan B OCO esiekTpocTaHiliif, a iX BMICT y CKUIHUX BOJIaX BUBHAYAE €KOJIOTTYHY SKiCTh BOAHUX 00’ekTiB. CTaTTs! onucye
pesyJibTaT AocipKkens hopmyBanns ta 3min Y B cupiil, 1ogaTkoBsiii, oxonomKyouiit Ta 3BopoThiil Bogax OCO PAEC 3 orinkoro BIuBy
3aBUCJINX PEYOBUH Y CKUAHNX BOJAX HAa BOAHY eKocucremy piuku Ctup. 3’s1COBaHO, 1[0 yTBOPEHi AMCIEePCiiiHi YaCTUHKHU MiCJIsT BOJOMI/Iro-
TOBKHM BaIliHyBaHHsIM MicTsTh JIY, 110 ckiragaeThes 3 KapboHaty Kajblliio Ta MaioTh po3mip 10—30 mxm. Buacsigok arnmomepanii /IH 8 OCO
YKPYHHIOOTHCS 10 120150 MKM, Ta Yepe3 HUBLKY cefiMMenTalliiiny crifikicts (vac ocaukents 0,97 roj.), ocapkyiorbest B OCO. Buacigok
ocamxenna U B OCO crocTepiraethbes iX icTOTHe 3HMKEHHsT B 3BOPOTHiil Bofi (min—max=7,31-16,12 Mr/am®), He AWBASIICH Ha 36iTb-
HIeHHs iX BMicTy B Z104aTKOBiil Boii micas Bogomiarorosku (min—max=10,22-49,46 mr/mm®). Bignosiano 1o exosoriunoi kaacudikarii, 3a
BMiCTOM 3aBucaux pedou Boga p. Ctup y 3omni BrumBy ckuis PAEC Biznocutses no 11 kmacy, 2 kateropii, 1o xapakTepusye SKicTb BOAN
3a CTAHOM SIK <[Iy’Ke 100pa», 3a CTyIeHeM YHCTOTH «9HCTa». 3POOIEHO BICHOBOK, 110 BMICT 3aBUCJINX PEYOBHH HE MEPEBUIILYE BCTAHOBJIEH]
TPaHIIHO-MOTYCTUMI KOHIIeHTpaIlii (25 Mr/am®), TpUpicT KOHIIeHTpaIlii 3aBUCTNX PeYOBH He MePEBUILYE BCTAHOBICHNT eKOIOTiaHIiT HOp-
Matus 0,25 MT/IM® Ta He YHHUTH HeTaTHBHIIN BITHB Ha TIOBEPXHEeBi BOAM. Pe3yIsraTi 10CTiIKeHHS MOKYTh O6yTH BUKOPICTAHI /TS iHIIIX
eJIeKTpocTaHIiil, mo MatoTh Bigkputy OCO.

Kmou4oBi cioBa: ckiHi 3BOPOTHI BOM, TPAHYJIOMETPUIHNI Ta XIMIYHIH CKJIa/1, 3aBUCJI PEUOBIHIL.
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PO3POBKA KOMIUIEKCHOI TEXHOJIOTTE OUMIIEHHS MPOMUCJIOBUX 3ATI30CYJIb®ATBMICHUX
CTOKIB Ir'AJIbBAHIYHOTO BUPOBHUIITBA (c. 17-26)

C. [I. dosroaan, M. /1. Tomeans, O. 1. Isanenxo, C. B. @poiaenkosa, T. O. Ila6riii

OG’eKTOM JIOCTIIZKEHHST € KOMILIEKCHE eJIEKTPOXiMiyHe Ta (hepuTHe 3HEIIKOMKEHHs 3axizocyabdareMicinx Boi. [lepepoOka piakux
BIIXO/IB 3IHCHIOETHCS MUIAXOM €JIEKTPOXIMIYHOT 0OPOOKH 13 3aCTOCYBAHHAM JIBO- Ta TPUKAMEPHUX €JIeKTPOIizepiB. B po6oTi mocmimkeHo
TPOIIeCH eeKTPOIiali3HOT0 OUNTIIEHHS iMiTAIIHHIX PO3UNHIB 3 KOHIIeHTpariaMu croayk FeSOy 5 r/mav® ta HoSO4 300-2100 Mr-exs/mv?. B
SIKOCTI KaTo/la BUKOPUCTAHO ILJIACTUHY i3 Hep:KaBilouoi cTali, B AKOCTI aHOJY — IJIACTUHU 3 TUTAHY, BKDUTOIO OKCUIOM PYTEHil0, Ta CBUHILIO.
TTokazano, 1110 HaWBUIKET BUXI/L 32 CTPYMOM ITPOYKTIB eJeKTpoianizy 84,5 % oTpUMaHUi IPU 3aCTOCYBAaHHI TPUKAMEPHOTO €JIEKTPOJIi3epa
3 anionoobMinHumMu MemGparamu MA-41. BeranosiieHo, 1o mpu 3acTocyBaHHi BKa3aHOTO eJIeKTPoJIidepa CyTTEBHIA BIUIMB Ha MPOLEC PO3-
JIIEHHS IOMIIIOK YMHUTD IPa/Ii€HT KOHIIEHTPAIli], BeJIMYNHA SIKOTO IIPSIMO TIPOIIOPIiiiHa pi3HUIL KOHIIEHTPallill BUXi/IHUX PO3UNHIB, IKUMU
3all0BHEH] ITpuesekTpojHi kamepu. [TokazaHo, 1110 /7151 IBOKAMEPHOTO eJIEKTPOJIi3epa BUXi/| 32 CTPYMOM csrae 72 %, M0 HOSICHSAETHCS TITKiJI-
JIMBUM BILIMBOM 3HAYHOTO TPAJi€HTy KOHIEHTPAIiil Ta MPOSBAAETLCH B MIBUAKOMY MEXaHIUHOMY OJOKYBaHHI MeMOpaHu i CHOBLIbHEHHI
TpoIlecy Mirparii i0HiB, a TAKOXK 3pOCTaHHI eHeproBuTpat. B 1BoKameproMy esektposizepi orpumano HySOy 3 konnentpartieo 18,3 %, sika
NpUJaTHA IS IOBTOPHOTO BUKOPHUCTAHHS B BAHHAX TPaBJICHHS. 3'sICOBAHO, 1110 B PE3YJIbTATI eJIeKTPOiaTi3HOTO PO3/LITIEHHS i 10/1aTKOBOTO
OKHCHEHHSI KOHIIEHTPOBAHI 3a71i30CyIb(MaTHI PO3UNHI JOIIJIBHO 3aCTOCOBYBATH /IJIs O/leprKaHHs (DepUTHOTO MaTepialy KPUCTATIYHOI CTPYK-
TYpH 3 po3MipamMu 4acTHHOK 2—20 MKM. B pamMkax mupKyJIsIiiiHol eKOHOMIKH 3alIPOIOHOBAHO €KOJIOTTYHO Ge3MedHy TEXHOJIOTII0 3HElKO-
JPKEHHSI TPOMUCIIOBUX 3a/1i30BMICHUX CYJIb(MATHUX PO3YUHIB rajlbBAHIYHOTO BUPOOHUIITBA 3 BUKOPUCTAHHSIM KOMILIEKCY €JIEKTPOIIaIi3HOrO
Ta GEPUTHOTO METOIIB.

KmouoBi ciioBa: eyieKTpo/Iiai3, TabBaHiqHi CTOKH, 3a/1i30CYIb(MATBMICHI PO3UYNMHY, TPUKAMEPHUI eJIEKTPOJIi3ep, (hepuTHIil METOI.
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PO3POBKA I'PAHYJIbOBAHUX KOMIIO3UTIB HA OCHOBI JIAIIOHITY TA Zr/Fe-AJIBITHATY JJIS
E®EKTUBHOI'O BUJAJIEHHA YPAHY (VI) 3 CYJIb®ATHHUX PO3UYHNHIB (c. 27-34)

I. B. Iuaunenko, I. A. Kosaapuyk, M. M. Ilu6a

OO6’eKTOM OCTIKEHHST € TPaHY/IbOBaHI KOMIIO3UTH Ha OCHOBI a/lbTiHATIB IIMPKOHIIO-3a/1i3a Ta JanoHity. I1po6aeMoro J0CTiIKeHHS €
BCTAHOBJICHHS BIUIMBY CIIiBBiZTHONIEHHS IIMPKOHIIO Ta 3a/i3a HAa CTPYKTYPY TPAHYIbOBAHNX KOMIIO3UTIB Ta e()eKTUBHICTD BHU/IAJIEHHS ypa-
Hy (VI) 3 BogHUX po34ynHiB. BCTaHOBJIEHO BIJIMB BMICTY CITiBBiIHOIIIEHHS IIMPKOHIIO Ta 3aJ1i3a HA IIapaMeTpH CTPYKTYPH HOP MaTtepiasis, 30-
KpeMa Ha 3MiHy BMiCTy MiKpPOTIOpP Y MaTPHITi. Besiaiim THToMoi TToBepXHi MaTepiasTiBb 3HaXoAAThes B Mexkax 86—112 Mm% /. Jocmimkeno cop6-
1iliHI BJIACTUBOCTI CUHTE30BAHUX KOMIIO3UTIB 1Moo Bupaienus cnoiyk ypany (VI). [Tokazano BImB 3apsiy nmoBepxHeBux rpyn ta opm
suaxoukerts ypany (V1) y cysibdarnux posurnax Ha copOuiiiHi XapaKTepUCTHKN CHHTE30BaHUX MarepiaiiB. MakcuMaibHa afcopOiiiiHa
eMmHicTh csirae 265,1 mrmoss/r ipu pH 6. [TokasaHo, 1110 miBUIIEHNI BMICT €JIEKTPOJIITIB MO3UTUBHO BIUINBAE HA e(heKTUBHICTD BUIATIEHHS
ypany (VI) y HeliTpaTbHOMY Ta JIy>KHOMY CEPELOBHUINAX 32 PaXYHOK YTBOPEHHS IOBEPXHEBUX IOJIISAIEPHIX KOMILIEKCIB 32 y4acTIO KaTiOHIB



Ta aHioHiB. BeTaHOBIIEHO, 1110 3MIHU B CTPYKTYPi MaTtepiaiiB BiOYBAIOTHCS Yepe3 IHTEHCUBHY B3a€MOJIIIO i0HIB 3a/1i3a Ta MOJIEKYJI aIbriHATY
3 (hopMyBaHHSM IIIJBHOI TesleBoi CTPYKTYpH. Mexanism Buanenus ypany (V1) 1oB si3anuii 3 yTBOPEHHSIM TTOBEPXHEBUX KOMIIIEKCIB Y MIPH-
CYTHOCTI eJIeKTPOJIiTiB. BusiBiieHo, 1o cHTe30BaHi rpaHy/IbOBaHi KOMIIO3UTH TIOKA3yIOTh MOKpaieny edekTuBHicTh Bupasenns ypany (VI)
B YMOBaX BUCOKOI MiHepasisalii po3unHiB, 1110 poOUTh iX NPUBAGIMBUMHE JUIsl IOTEHIIHOTO BUKOPUCTAHHS B siIKOCTi copbentiB. OTpumani
Ppe3yJIBTaTi MOXKYTh OyTH BUKOPUCTaHI [JIsi pO3poOKK eheKTHUBHIX METO/IB OUMIIEHHsT BOAHUX cepenoBull Bix ypany (V1) B ymMoBax BHCOKOI
MiHepastizaitii, 110 € aKTyaJbHOK MPOOIEMOIO B TATy3i SAIePHOT EHEPreTUKY Ta BU/IAJICHHs PaiOAKTUBHUX PEYOBUH 3 BOAHUX CHCTEM.
Kmou4oBi cioBa: rpanyiboBaHi KOMITO3UTH, aJIbIiHATH IIMPKOHIT0-3ai3a, Buaanenus ypany (VI), cyabdaTHi po3uniu, JamoHir.
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THE ROLE OF MICROMYCETES OF TRANSBOUNDARY RIVER WATERS IN THE DECOMPOSITION OF
ORGANIC SUBSTANCES (c. 35-42)

Gulnara Hasanova, Aynur Babashli, Nazilya Akhundova, Natavan Gadimova

V wiii crarTi naegeno ingopmaltio mpo izenTudikariiio MikpoMileTis, 3HaliieHuX y pobax, B3ATUX i3 AIISHOK TPAHCKOPAOHHUX PiUOK
AsepGaii/pkany 3 pi3HMM PiBHEM aHTPOIIOTEHHOTO BIUIMBY, Ta BUBYCHH IX POJI Y BUAQICHH] 3a0pyAHIOIOUNX PeUOBHH. SIK iHAMKATOPH SKOCTI
BOJIM BUKOPHCTOBYBAJIH ME€BHi MiKPOMIIIETH. Y Pe3yJIbTaTi IOCTiPKeHb BUSBIEHO MikpomiteTn 38 BujiB i3 16 pozis.

Besnocepentbo Ha Micili Bigbopy npol BuMipioBanu temieparypy Boau, pH, KilbKicTh PO3UMHEHOTO y BOII KUCHIO, B JTAOOPATOPHUX
yMoBax Bu3Hauasn Giorenui exementr. HasgBHicTh GIOT€HHUX PEYOBHMH Yy MOCTIPKYBAaHUX PIYKOBUX BOZIAX MOKa3aia pisHi pesysbraTu. Tak,
y p. Acrapauaii Hitputu KosuBawThest B Mexkax 0,01-0,02 mr/u, mitpatu 0,56—0,70 mr/m, amoniit 0,5—1,50 mr/u1, hocdaru 0,00-0,01 mr/o1.
VY p. Bosrapuail 11i 1OKa3HUKH st HITPUTIB KoJuBaioThest B Meskax 0,02—0,05 mr/a, wirparis 0,20—0,50 mr/u, amonito 0,10—-0,44 mr/,
docdaris 0,01-0,05 mr/mn. Y p. Apasuaii Hitputu kosmBaioThest B Meskax 0,01-0,83 mr/a, vitparu 0,08—7,40 mr/im, amowiit 0,05-3,57 mr/u,
docdaru 0,05-0,94 mr/o1, a B p. Oxuyyai 1i TOKa3HUKY [ist HITpUTiB KosmBaiothest B 0,09 no 0,71 mr/u, virparis 0,68—6,00 mr/u1, amonio
0,23—-6,45 mr/1, hocdarie 0,09-0,65 mr/a1.

OtrpuMani pesyJibraTu MoKasaau, 1o ixenTudikoBani Mikpockomiumi rpubu 6epyTh yuactb y dhopmyBanii Garatoi duiopu sk ajganrariii
B piukoBuX Bojax. biomaca Ta 4mcesIbHICTP MIKPOMIIIETIB iCTOTHO 3aJesKaTh BiJl TIIPOXIMIYHNUX YMOB: TaKUX IIapaMeTpiB, sIK TeMIIepaTypa,
posunrenuii kucerb, pH, popmu azory, hocdopy ta opraniynux paxiii Byriero. MoxHa peKoMeHyBaTH BUKOPUCTOBYBATH IPUOU J1JIst
6i0JIOTTYHOrO KOHTPOJIIO YUCTOTU MOBEPXHEBUX BOJ i caHitapHoi Ge3nexu. Ciii 3a3HAYKUTH, 10 HA PISHOMAHITHICTH MIKPOMIIIETIB BILIMBAIOTH
i hakTOpU cepeoOBHIITA.

KiiouoBi citoBa: Bojia exocucteMa, iienTudikaliist MikpoMileTis, TpaHCKOPAOHHI piuky, GiorenHi eJieMeHTH, (hisnKo-XiMiuHi MOKa3HUKH,
PO3YMHEHHIT KUCEHb.

DOI: 10.15587/1729-4061.2023.289250
ONIHKA BINIMBY KOHCTPYKRTHBHHUX ITAPAMETPIB HA ARKYCTHUYHI XAPAKTEPUCTUKH
TIYITHUKA BUXJIOITY 3 KOKYXAMMU (c. 43-49)

Ali I. Mosa, Azma Putra, Hussein A. Mahmood

OcTaHHIM 4acoOM IIIyM HAaBKOJIMIIHBOTO CEPe/IOBUINA BUHHMKAE 3 PI3HUX JPKepeJl, TAaKUX K TJIYHIHUKU BUXJIOILY /JIBUTYHIB BHYTPIllIHHOIO
3TOPSIHHS B JIETKOBUX, BAHTKHUX aBTOMOOILIAX ab0 eJEKTPOreHepaTopax, o BUPOOISIOTh 3HAYHUI MIyM i dac pobotu. IIpuayiieHHs
BHUIPOMIHIOBAHOTO TITYMY BiJl IIMX TJIYIIHUKIB € OCHOBHUM (DaKTOPOM Ti/IBUIIEHHS aKyCTUIHOTO KOMMOPTY Ta MiHiMi3alii BIJIWBY Ha Ha-
BKOJIMIITHE Cepe/IoBullle. 3 1€l NPUYMHN [IPOBEJECHO YHICIEHHI J0CTi/PKeH s 3 Moudikalii BHYTPITHBOI KOHCTPYKILI IJIyIIHIKA BUXJIOILY.
OCHOBHOIO METOIO aHOI POGOTH € 3HIDKEHHST PIBHI IIIyMY, 10 BUAAETHCS TIIYIIHUKaMU BuxJomny. Lle Moske 6yTH AOCSTHYTO IMITISIXOM pery-
JIIOBAHHST KOHCTPYKTHBHUX TIAPAMETPIB J7ist 0CIabIeHHsI BUIPOMIHIOBAHOTO IIyMY HABKOJIMIIHBOTO CEPENOBHINA. AHATI3 MTOMINPEHHST XBUJIb
THCKY NMPOBOAMBCS MUIAX0M 1o0ynoBu 3D-Mozeneit i3 Bukopucranusm nmporpamuoro 3abesneuenass COMSOL Multiphysics. TIposenero
Pi3HI OCTIPKEH S BIUIMBY KOKYXIB IIYITHUKA 1 TOBIIMHM [JTACTUH Ha aKyCTHYHI XapaKTePUCTHKK B YaCTOTHIN 00JIaCTi IS TOCATHEHHST Kpa-
moro sracanust. IIpeacrasiennit SPL (piBeHb 3ByKOBOTIO THCKY) B CMy3i 4aCTOT, 1110 OIMCYE, K 3MIHIOETbCS IHTEHCHBHICTb 3BYyKY Ha Pi3HUX
YACTOTaX B MEKAX 3aaHOi CMYTH HPOMYCKAHHs. Pe3yIbraTu TOKasasIH, Mo 301/IbIIeHHsT TOBIIMHN KOKYXa TIYIITHIKA T03BOJISIE TIOJIIIIINTA
TL (BTpatu npu nepezayi); 1e, 30KpemMa, IPU3BOAUTH JI0 MMOJBOEHHS 3HaYeHHs B jianasoni Buite 1,2 k[, ne € asa witki miku npu 1,3 kI
i 2,8 k['w. Kpim Toro, 6ys10 BUABIEHO, 10 301/IbIIEHHST TOBIMHY IJIACTUHY Ty IIHUKA 3MEHIIYE Bech mianasoH TL i amiutrye mik kpusoi B Gik
GBI BHCOKHUX YaCTOT.

Ile MoOB's13aHO 3 TUM, IO IMITYJILCU THCKY, LIO IIIOTh HA TJIACTHHE KOKYXa, MATUMYTh OL/IbII BUPAKEHUI BIUIMB HA [JIACTUHU 31 3MEHIIIe-
HOIO TOBIIMHOIO, @ TOBIIMHA KOHCTPYKIIiI TIyITHIKA KOPEJIIOE 3 ii MiIBUIIEHOT0 JKOPCTKICTIO, 1O MPU3BOAUTD 0 Mi/[BUIIEHHS YaCTOTH /IS
1IbOTO BJIACHOT'O PEKUMY.

Komo4oBi ciioBa: riymHuKY BUXJIOIY, aKyCTHUKA, IIIYMO3ATJIyIIeHH s, ABUTYHI BHYTPIITHBOTO 3TOPSIHHSL, BTPATH IIPH Hepesayi 3ByKy, SPL.
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BU3HAYEHHS TMHAMIYHUX XAPAKTEPUCTHK ITOKEKI KJIACY B IIPM ii TACIHHI PO3IIHJIEHOIO
BOJIOIO (c. 50-57)

B. C. Koaomienp, ¥0. O. AGpamos, O. €. Bacmanos, B. O. Co6una, /1. JI. CokoJios

OG6’eKTOM JIOCIIIZKEHHS € ToKesKa Kiaacy B, raciHHs Kol 31iHCHIOETHCS PO3IMIIEHOI0 BOOT0. [TpeiMeToM JOCIIIKEeHHS € XapaKTepUCTH-
KU 1okexi kiacy B npu ix racinni posnuseHoto Bojo1o. B sikocti Takoi noskesxi posrisiiaeTses qudysiiiHe ropiHHs JIerKo3aiiMUCTOl PifANHY,



a i TaciHHs 3/1HICHIOETHCS 32 PAXYHOK OXOJIO/KEHHS MOMyM'st. JIJist moOy10BM MaTeMaTUYHOI MOJIEJI, 110 OIKCY€E MPOIEC TACiHHS MOKEKI,
BUKOPHICTOBYIOTHCS PIBHSIHHS TEIUIOBOTO Ta KUCHEBOTO GasanciB. CKIT[0BUMU PIiBHSIHHS TEIIOBOTO OATAHCY € MOTYXKHOCTI TeIia MpH Te-
IJIOBU/IIJIEHH] 32 paXyHOK XiMiUHOI peaklii TOpiHHS PiZIMHU Ta MOTYKHOCTI TeIIa, 10 BiJIBOAUTHCS /10 HABKOJMIIIHBOTO cepetoBuiia. /Ipyra
CKJIa/l0BA BPAXOBYE Bi/[BEICHHS TEILIA 32 PAXyHOK BUIIPOMiHIOBaHH:, KOHBEKIIii Ta BullapoByBaHHs. CKJIa/IoBa BiJIBE/ICHOTO TEILIA 32 PAXyHOK
BUTAPOBYBaHHs BpaxoBye crany CpesHeBcbKoro. MareMaTiaHa MOJIENb, sIKa OTUCYE TPOIeC TaCiHHs TOXeKi Kiaacy B, mobymoBana B Kiaci
MOJIEJIEH, 0 HAJEXKATh Au(epeHIiaTbHIM PIBHAHHSM i3 ocTiitHMu Koedirientamu. J[iist 1iux KoedillieHTiB — CTAaTUIHOTO Ta AMHAMIYHOTO
oleprKaHi aHAJITIHYHI BUPA3H, 0 SIKUX BXOAATH TEIIO(Mi3NUHi, KiHeMaTHYHI Ta TEOMETPUYHI MapaMeTPH MOJIYM sl Ta BOTHETACHOI PEYOBUHHU.
JIJist BU3HAYEHHS IIUX XapaKTEPUCTUK BUKOHYEThCs TpaHchOpMallist mo6y10BaHOT MaTeMaTUYHOI MOJIEI TOKEXK] 32 0TIOMOTOI0 IHTETrPaIbHO-
ro neperBopenHs Jlamtaca. /IMHaMivYHI XapaKTePUCTUKHU TOKEsKI OflepsKaHi B 4acOBiil 06acTi — mepexiaHa (GyHKIA TOKEK] Ta B 4aCTOTHIN
ob6Jracti — aMIUITYIHO-4acTOTHA i (ha30BO-4ACTOTHA XapaKTePUCTUKHU Toxkeski. [lokasaHo, 10 mapaMeTp MUX ANHAMIYHIX XapaKTePUCTUK
JOI[/IBHO BU3HAYATH €KCIIEPUMEHTAILHUM HIJISIXOM. PO3POOJIEHO €KCIIepUMEHTAIbHI METOIM BUSHAUCHHS TIAPAMETPIB IMHAMIYHUX Xapak-
TepUCTUK TosKeski. HasiBHICTD IMHAMIYHMX XapaKTePUCTHK MOXKeKi Kiacy B 1103BoJsie po3noBCiouTH anpoboBaHi METOJM Teopii cucreM
VIIPaBJIiHHA IS CTBOPEHHS e(PeKTUBHUX CUCTEM MOKEKOTACIHHS.
KimouoBi cioBa: 1osesxa kiacy B, posnuiieHa Boja, AMHAMIYHI XapaKTePUCTUKH, TaPAMETPU XapaKTEPUCTHK.
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OCOBJIMBOCTI KOEDII[IEHTA BAPIAIIIi IAPAMETPIB TA30BOT'O CEPEJIOBUIIIA ITPH 3ATOPSIHHSIX
Y HPUMIIIEHHSX (c. 58—64)

B. B. Ilocuenos, 10. C. Beayria, I0. 10. Kozap, O. M. Kpaiiniokos, JI. C. Uy6ko, O. A. fImenko, O. I. JIamescbka, C. M. Illep6ax,
II. II. Yepesko, B. M. Kypenin

OG’ekToM J0CTiKEeHHsT € BUGIpKOBIIT KoeditieHT Bapiarii HeGe3MeyHnX apaMeTpiB ra30BOr0 CepPeIOBHINa MPU 3arOpPsIHHAX MaTepiaJis.
O6rpyHTOBaHO Mipy BHOIPKOBOTO KOoedillieHTy Bapiailii Z0BLIBHOrO HeGE3MEYHOTO TTapaMeTpa ra30BOr0 CepPeIOBHIINA, 110 CIIOCTEPITaEThest Ha J10-
BlIbHOMY iHTEpBaI Yacy. BUsHaueHO IIOMIJIKY PEPE3EHTATUBHOCTI Mipu BUGIPKOBOTro KoedillieHTa Bapiaitii, 110 3aJIeKUTh Bijl BeJIMUUHI MipU Ta
poamipy Bubipki. Mipa T03BOJISIE YHCENbHO BUSHAYNTH il 3HAYEHHS /IS JOBLIBHOTO iHTEPBATY CrOCTepeskeHHsL. BiaMiHHICTh MipH Ha iHTepBasiax,
110 Bi/INOBIZAIOTH IOCTOBIPHIiii BIICYTHOCTI Ta NMOSIBI 3aropstHHS, I03BOJISIE BUSIBJISITU MOSIBY 3arOPsIHHs MaTepiaiy. 3a pesyJasrataMiu JJabopaTopHuX
JIOCJIJIKEHb BU3HAYEH] Mip BUOIPKOBOTO Koe(billieHTy Bapiallil Uist KOHIIEHTPAIIIl Ya/HOTO Ta3y, MIbHOCTI IMMY Ta TEMIIEPATYPH Fa30BOr0 CEPEO-
BHIIA Y TaG0paTOpHiii Kamepi Ha iHTepBaIaX BiICYTHOCTI Ta MOSIBI 3arOPSIHHST CIIMPTY, TIATIEPY, AEPEBIHNU Ta TEKCTILTIO. BCTaHOBITEHO, 110 HebesmeuHi
MapaMeTpy ra30BOr0 CEPEOBHINA HA THTEPBAIAX BIZICYTHOCTI Ta HASBHOCTI 3arOPSIHHS XapaKTEPU3YIOThCS PISHUMYU 3HAYEHHSAMU 301/IbIICHHST MipU
BHOIpKOBOTO KoedirienTa Bapianii. Hanpukiiaz, BUSHAYEHO, 110 3aTOPSIHHST CITUPTY BUKINKAE MAaKCUMAJIbHE 301/TbIIEHHS] MipH JIJIsT KOHIICHTPAITii
yaziHoro tasy 3 0,135 1o 0,441, jist utisibroCTi tumy 3 0,629 10 0,805 ta remmeparypu 3 0,001 10 0,115. Y pasi 3aropsitsst marepy Mipa Jist KOHIEH-
Tpailii ya/tHoro ragy ta remreparypu apoctae 3 0,0026 1o 0,140 ta 30,0019 10 0,05 BignosixHo. ITpy 3aropsitHi iepeByHI Mipa 1JIst KOHIIEHTPAITi Ya/i-
HOTO Tasy Ta temmeparypu 3pocrae Bianosiano 3 0,0072 xo 0,177 ta 3 0,0067 10 0,016. Oxeprkani pesyJisraTi 3a yMOBH BUMipIOBaHHsT HEOE3MEUHUX
[apaMeTpiB ra30BOr0 CEPEIOBHINA Y MPUMILIEHHSIX Ta 0GUICJIeHHsT BUOIPKOBOTO KoeillieHTy Bapiallii Ha IPaKTUIli 03BOJISIOTH BUKOPUCTOBYBATU
iX TTPU CTBOPEHHi CHCTEeM PAHHBOTO BUSBJICHHS TTOKEK.

KiiouoBi cioBa: 3aropsinist MaTepiaily, razoBe cepeloBuille, Hebesnevni mapamerpu, Mipa BUGipkoBoro koediiienTty Bapiartii.
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BCTAHOBJIEHHSA 3AKOHOMIPHOCTEM YTBOPEHHS TEILTOI3OJIAIIIMHOTO IIAPY MIHOKOKCY ITPU
BOTHE3AXHCTI BETOHY PEAKTUBHUM IIOKPUTTSM (c. 65-72)

I0. B. lamnxko, P. B. JlixaupoBcekwuii, O. 0. [lanko, K. I'. Bexikosa, C. II. Ilorepsiiko, I1. O. Iimmouenko, O. II. Bonnapenko

[Tpobaema 3acTocyBaHHs GeTOHY 1S OyiBETbHUX KOHCTPYKILii IToJsirae B 3abe3redeni X CTifKOCTI i TOBrOBIYHOCTI pH eKcILTyaraii B
HMpoKKX Meskax. Tomy 06’eKToM gocaiukerb Oysa 3MiHa BAaCTUBOCTEl GETOHY NPH MOKEsK] Ta 3aXKUCTi HOro IPH 3aCTOCYBAHHI peaKTHBHIM
TIOKPUTTSIM, 1O 371aTHE 10 YTBOPEHHS MIapy IMIHOKOKCY IIi/] BININBOM BUCOKOI TeMIlepaTypy Ha IOKPUTTs. [loBesieHo, 1110 B IIpolieci TepMiuHOi
i Ha BOTHE3aXMCHe MOKPUTTSI TIPOIIEC TEMJIOI30II0BaHHsI OETOHY TIOJISITAE B YTBOPEHHI CasKOMOIOHNX MTPOAYKTIB Ha TIOBepXHi MaTepiasry. Tak
came IIiji €10 MOJIyM'sI HaJIbHUKA Ha [IOBEPXHI 3pa3Ka BUHUKIIA TEMIIEPATYPa, 110 NPU3BeJa 10 CIlyYyeHHs NOKpHUTTs noHazx 18 mM. Bumipsna
TeMIepaTypa Ha OBEePXHi 3pazka GeTOHY i/l ApOM MHOKOKCY ckiajia He Oibire 140 °C, 1o ¢BiYnTh PO yTBOPEHHS 3aCJOHY BOTHEBOTO
BIIMBY. Y 3B’$I3Ky 3 IIUM IIPOBE/IEHO MO/ICJIIOBAHH: IIPollecy Nepe/iaBaHHs Telljia Kpi3b yTBOPEHUIH ap MiHOKOKCY B IIpolieci Horo 3axucry
PEaKTUBHUM IOKPUTTSIM Ta OTPUMAHHI 3aJIE3KHOCTI, 1110 /I03BOJISIE OLIHUTH KOe(DillieHTN TeMIIepaTypoIIPOBIZHOCTI Ta TEIIONPOBIIHOCTI i/
Yyac BICOKOTEMIIEPATYPHOI flii. 3a eKCIepUMeHTaIbHIMH JJAHNMHE i OTPUMAaHUMHU 3aJIe5KHOCTSMHI PO3PaX0BaHO KoedillieHT TeMIepaTypoIpo-
Bi/IHOCTi Ta TEIJIONPOBIZHOCTI TIHOKOKCY, sAkuii ctanoBuTh 9,17-1077 M?/c Ta 0,17 Br/(M-K). [IpoBesieHo oIiHKy MakCHMaTIbHO MOKIUBOTO
MPOHUKHEHHsI BOTHEBOTO BILIMBY KPi3b map niHokokcy. Ha nosepxui 3paska 6yJ10 yTBOPEHO TeMIIEPATYPY, 1[0 3HAYHO TIEPEBUIINIIA TeMITepa-
TYpy pyiHyBaHHS GETOHY, a Ha MOBEPXHi OeTOHY T1i/l TOKPUTTAM He nocsria 250 °C. OtTike, € migcTaBu CTBEPAKYBATH PO MOKJIHMBICTD CIIPSI-
MOBAHOTO PEryJIOBaHHsI [POLECIB BOTHE3aXUCTY OCTOHY IISIXOM 3aCTOCYBaHHsI PEAKTUBHUX TTOKPHUTTIB, 3AATHUX yTBOPIOBATH HA OBEPXHI
MaTepiay 3aXUCHHII Iap, SKWii TalbMy€ MIBUAKICTD MepeiaBaiHs TeTa.

Kimouosi cioBa: 3axucHi 3aco6u, KOHCTPYKIIHHNIT OTOH, TepMivHe PYIIHYBaHHs IOBEPXHI, BOTHE3aXUCT OETOHY, CILyYeHHsI TOKPHUTTSL.



