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The research focuses on developing and improving biological
treatment technologies for agricultural waste to address environmen-
tal challenges and enhance sustainability. The object of the study
includes various types of agricultural waste, such as crop residues,
livestock manure, and processing by-products, which often contrib-
ute to pollution and inefficient resource utilization when poorly
managed. The primary problem addressed is the need for effective
and eco-friendly solutions to mitigate the environmental impact
of agricultural waste while maximizing its potential as a resource.
Advanced algorithms for optimizing the efficiency and forecasting of
energy production have been developed, which have made it possible
to achieve a prediction accuracy of 85 %. The combined system has
demonstrated a 30 % increase in energy stability compared to using a
single renewable source. Adaptive control mechanisms and efficient
energy storage management have reduced energy losses in adverse

weather conditions by 20 %. These results confirmed the hybrid sys-
tem’s ability to provide stable electricity, reduce dependence on fossil
fuels by up to 40 %, and reduce CO, emissions by about 25 %.

The study explained these results by demonstrating the synergis-
tic effects of microbial consortia and tailored treatment conditions on
waste breakdown and nutrient transformation. Key features of the
results include their scalability, cost-effectiveness, and adaptability to
different types of agricultural waste. These characteristics allowed the
technology to address the problem of inefficient waste management
comprehensively.
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sustainable agriculture.

References

1. Sathiyapriya, S., Prabhaharan, J., Sheeba, S., Anandham, R., Ilama-
ran, M. (2024). Nutrient recycling through composting: Harnessing
agricultural wastes for sustainable crop production. Plant Science
Today, 11 (sp4). https://doi.org/10.14719/pst.5627

2. Zhong, C., Wang, C., Wang, F., Jia, H., Wei, P., Zhao, Y. (2016). En-
hanced biogas production from wheat straw with the application of
synergistic microbial consortium pretreatment. RSC Advances, 6 (65),
60187-60195. https://doi.org/10.1039/c5ra27393e

3. Nasir, I. M., Mohd Ghazi, T. I., Omar, R. (2012). Anaerobic digestion
technology in livestock manure treatment for biogas production: A
review. Engineering in Life Sciences, 12 (3), 258-269. https://doi.org/
10.1002/elsc.201100150

4. Ahmad, S., Pathak, V. V,, Kothari, R., Singh, R. P. (2017). Prospects
for pretreatment methods of lignocellulosic waste biomass for biogas
enhancement: opportunities and challenges. Biofuels, 9 (5), 575-594.
https://doi.org/10.1080/17597269.2017.1378991

5. Bhat, M. A., Adil, A. W, Sikander, B. M., Lone, Y., Malik, J. Ahmad.
(2022). Waste Management Technology for Sustainable Agriculture.
Research Anthology on Strategies for Achieving Agricultural Sustain-
ability, 379-398. https://doi.org/10.4018/978-1-6684-5352-0.ch021

6. Ahmed, S. F., Mofijur, M., Tarannum, K., Chowdhury, A. T., Rafa, N.,
Nuzhat, S. et al. (2021). Biogas upgrading, economy and utilization: a
review. Environmental Chemistry Letters, 19 (6), 4137-4164. https://
doi.org/10.1007/s10311-021-01292-x

7. Kougias, P. G., Angelidaki, I. (2018). Biogas and its opportunities —
A review. Frontiers of Environmental Science & Engineering, 12 (3).
https://doi.org/10.1007/s11783-018-1037-8

8. Ajah, C. P, Nwaojei, K. (2024). Optimizing the microbial community
composition in anaerobic digesters to improve biogas yields from food
waste. World Journal of Advanced Research and Reviews, 23 (2),
2133-2155. https://doi.org/10.30574/wjarr.2024.23.2.2270

9. Hagos, K., Zong, J., Li, D., Liu, C., Lu, X. (2017). Anaerobic co-diges-
tion process for biogas production: Progress, challenges and perspec-
tives. Renewable and Sustainable Energy Reviews, 76, 1485-1496.
https://doi.org/10.1016/j.rser.2016.11.184

10. Vutai, V., Ma, C., Lu, M. (2016). The Role of Anaerobic Digestion
in Wastewater Management. EM Magazine. Available at: https://
www.researchgate.net/publication/309062022_The_Role_of_Anaero-
bic_Digestion_in_Wastewater_Management

11. Almomani, F., Bhosale, R. R. (2020). Enhancing the production of bio-
gas through anaerobic co-digestion of agricultural waste and chemical
pre-treatments. Chemosphere, 255, 126805. https://doi.org/10.1016/
j.chemosphere.2020.126805

12. Rahmati, F., Sethi, D., Shu, W., Asgari Lajayer, B., Mosaferi, M.,
Thomson, A., Price, G. W. (2024). Advances in microbial exoen-



https://doi.org/10.14719/pst.5627
https://doi.org/10.1039/c5ra27393e
https://doi.org/10.1002/elsc.201100150
https://doi.org/10.1002/elsc.201100150
https://doi.org/10.1080/17597269.2017.1378991
https://doi.org/10.4018/978-1-6684-5352-0.ch021
https://doi.org/10.1007/s10311-021-01292-x
https://doi.org/10.1007/s10311-021-01292-x
https://doi.org/10.1007/s11783-018-1037-8
https://doi.org/10.30574/wjarr.2024.23.2.2270
https://doi.org/10.1016/j.rser.2016.11.184
https://www.researchgate.net/publication/309062022_The_Role_of_Anaerobic_Digestion_in_Wastewater_Management
https://www.researchgate.net/publication/309062022_The_Role_of_Anaerobic_Digestion_in_Wastewater_Management
https://www.researchgate.net/publication/309062022_The_Role_of_Anaerobic_Digestion_in_Wastewater_Management
https://doi.org/10.1016/j.chemosphere.2020.126805
https://doi.org/10.1016/j.chemosphere.2020.126805

20.

21.

22.

23.

24.

zymes bioengineering for improvement of bioplastics degrada-
tion. Chemosphere, 355, 141749. https://doi.org/10.1016/j.chemo-
sphere.2024.141749

. Bharathiraja, S., Suriya, J., Krishnan, M., Manivasagan, P., Kim, S.-K.

(2017). Production of Enzymes From Agricultural Wastes and Their
Potential Industrial Applications. Marine Enzymes Biotechnology:
Production and Industrial Applications, Part IIT - Application of Ma-
rine Enzymes, 125-148. https://doi.org/10.1016/bs.afnr.2016.11.003

. Awasthi, M. K., Sindhu, R., Sirohi, R., Kumar, V., Ahluwalia, V.,

Binod, P. et al. (2022). Agricultural waste biorefinery development
towards circular bioeconomy. Renewable and Sustainable Energy
Reviews, 158, 112122. https://doi.org/10.1016/j.rser.2022.112122

. Basak, B., Kumar, R., Bharadwaj, A. V. S. L. S,, Kim, T. H., Kim, J. R,,

Jang, M. et al. (2023). Advances in physicochemical pretreatment
strategies for lignocellulose biomass and their effectiveness in biocon-
version for biofuel production. Bioresource Technology, 369, 128413.
https://doi.org/10.1016/j.biortech.2022.128413

. Sultan, A., Yermoldina, G., Kassym, R., Serikov, T., Bekbosynov, S.,

Yernazarov, N. et al. (2024). Research and construction of an adaptive
drive with increased efficiency based on a balancing friction clutch.
Vibroengineering Procedia, 54, 334-340. https://doi.org/10.21595/
vp.2024.23971

. Kassym, R., Bakhtiyar, B., Tokmoldayev, A., Tursunbayeva, G., Ko-

robkov, M., Issakhanov, M. et al. (2024). Development of an experi-
mental energy complex based on a boiler plant with an automated
burner for its energy use. Eastern-European Journal of Enterprise
Technologies, 6 (8 (132)), 56-65. https://doi.org/10.15587/1729-
4061.2024.314334

. Nurmaganbetova, G., Issenov, S., Kaverin, V., Em, G., Asainov, G.,

Nurmaganbetova, Z., Bulatbayeva, Y., Kassym, R. (2024). Indirect
temperature protection of an asynchronous generator by stator
winding resistance measurement with superimposition of high-
frequency pulse signals. Eastern-European Journal of Enterprise
Technologies, 2 (8 (128)), 46-53. https://doi.org/10.15587/1729-
4061.2024.302872

. Bimurzaev, S., Aldiyarov, N., Yerzhigitov, Y., Tlenshiyeva, A,

Kassym, R. (2023). Improving the resolution and sensitivity of an
orthogonal time-of-flight mass spectrometer with orthogonal ion
injection. Eastern-European Journal of Enterprise Technologies,
6 (5 (126)), 43-54. https://doi.org/10.15587/1729-4061.2023.290649
Utegenova, A., Bapyshev, A., Suimenbayeva, Z., Aden, A.,
Kassym, R., Tansaule, S. (2023). Development system for coordina-
tion of activities of experts in the formation of machineschetable
standards in the field of military and space activities based on
ontological engineering: a case study. Eastern-European Journal
of Enterprise Technologies, 5 (2 (125)), 67-77. https://doi.org/
10.15587/1729-4061.2023.288542

Baibolov, A., Sydykov, S., Alibek, N., Tokmoldayev, A., Turdybek, B.,
Jurado, F., Kassym, R. (2022). Map of zoning of the territory of Ka-
zakhstan by the average temperature of the heating period in order
to select a heat pump system of heat supply: A case study. Energy
Sources, Part A: Recovery, Utilization, and Environmental Effects,
44 (3), 7303-7315. https://doi.org/10.1080/15567036.2022.2108168
Omarov, R., Keshuov, S., Omar, D., Baibolov, A., Tokmoldayev, A.,
Kunelbayev, M. (2017). Calculation of heat output of the combined
system with a solar collectors and heat pump. ARPN Journal of Engi-
neering and Applied Sciences, 12 (6), 1590-1598.

Zhanbirov, G., Litvin, V., Taran, I., Izteleuova, M., Aliakbarkyzy, D.
(2023). Substantiation of a reasonable number of forklifts for a
warehouse complex with frontal racks in an anylogic environ-
ment. Transport Problems, 18 (2), 147-160. https://doi.org/10.20858/
tp.2023.18.2.13

Taran, L., Alik, A., Korobiova, R., Grevtsov, S., Izteleuova, M. (2024).
Assessment of the efficiency of methods for transporting perishable

foods in the conditions of Kazakhstan. Transport Problems, 19 (4),
83-93. https://doi.org/10.20858/tp.2024.19.4.07

25. Alikhanov, D., Shynybaj, Z., Daskalov, P., Tshonev, R. (2013). Express
method and dEvice for definition of potato tubers parameters. Bul-
garian Journal of Agricultural Science, 19 (4), 866-874. Available at:
https://www.agrojournal.org/19/04-39.pdf

26. Oro, C. E. D,, Saorin Puton, B. M., Venquiaruto, L. D., Dallago, R. M.,
Tres, M. V. (2024). Effective Microbial Strategies to Remediate Con-
taminated Agricultural Soils and Conserve Functions. Agronomy,
14 (11), 2637. https://doi.org/10.3390/agronomy14112637

27. Sobhi, M., Guo, J., Gaballah, M. S., Li, B., Zheng, J., Cui, X. et al.
(2022). Selecting the optimal nutrients recovery application for a
biogas slurry based on its characteristics and the local environmental
conditions: A critical review. Science of The Total Environment, 814,
152700. https://doi.org/10.1016/j.scitotenv.2021.152700

DOI: 10.15587/1729-4061.2025.327556
OPTIMIZATION SOLVENT SUBLATION OF DYES (p. 14-24)

Tetiana Obushenko

National Technical University of Ukraine

“Igor Sikorsky Kyiv Polytechnic Institute”, Kyiv, Ukraine
ORCID: https://orcid.org/0000-0003-0731-0370

Olga Sanginova

National Technical University of Ukraine

“Igor Sikorsky Kyiv Polytechnic Institute”, Kyiv, Ukraine
ORCID: https://orcid.org/0000-0001-6378-7718

Nataliia Tolstopalova

National Technical University of Ukraine

“Igor Sikorsky Kyiv Polytechnic Institute”, Kyiv, Ukraine
ORCID: https://orcid.org/0000-0002-7240-5344

Serhii Bondarenko

National Technical University of Ukraine

“Igor Sikorsky Kyiv Polytechnic Institute”, Kyiv, Ukraine
ORCID: https://orcid.org/0000-0003-2305-6691

Daria Zahurska

National Technical University of Ukraine

“Igor Sikorsky Kyiv Polytechnic Institute”, Kyiv, Ukraine
ORCID: https://orcid.org/0009-0005-8750-2189

The object of this study is the process of treatment of waste-
water contaminated with dyes by solvent sublation. Synthetic
dyes are toxic, carcinogenic, and mutagenic, they cause serious
problems with human health and are not subject to biological
decomposition.

Thus, there is an urgent need to devise cost-effective and environ-
mentally safe approaches to the treatment of wastewater containing
dyes before their discharge into the environment.

A solvent sublation technology is proposed, which combines the
advantages of ionic flotation and liquid extraction.

The influence of process parameters on the efficiency of solvent
sublation treatment of wastewater containing synthetic dyes has
been investigated to ensure maximum efficiency (minimum values of
residual pollutant concentrations).

The dependences of purification efficiency for four dyes on the
selected parameters such as pH, initial pollutant concentration, gas
consumption and surfactant:dye ratio have been experimentally
obtained.

Based on the research, a mathematical apparatus of the STAR
system was used to construct a 2nd-order mathematical regression
model. The approximation error is 0.834; therefore, the proposed
model describes the experimental data with a reasonable degree of
accuracy.
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The stated optimization problem was solved by using the
“OPTIMIZ-M” program; the optimal process conditions were de-
termined, under which the maximum removal of dyes (97.20 %)
is achieved:

- pH: 6;

- initial pollutant concentration: 20 mg/dm?;

- surfactant:dye ratio: 1.5:1;

- gas flow rate: 140 cm*/min.

Optimizing solvent sublation treatment provides high quality

wastewater treatment at minimal costs, reducing dye emissions into
the environment, which could potentially increase the competitive-
ness of enterprises in the market.

Keywords: solvent sublation, wastewater treatment, correlation

analysis, mathematical model of the solvent sublation process.
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This study considers the aerodynamic characteristics of airflows
on highways with protective roadside barriers. The task to optimize
roadside barriers was addressed by analyzing airflow aerodynamic
patterns using physical modeling and computational simulation. A
flow structure visual diagnostics method (FSVD) was employed to
analyze the kinematic features of airflow formation in the roadside
barrier zone. It was established that the use of discrete-type barriers
leads to the formation of stable air structures that enhance active
flow mixing and dilution through external air entrainment. Each
discrete element consists of a diffuser shield, expanding at an angle
of 4° to the roadway axis, with a length equal to three lane widths.
Additional elements in the form of parallel screens (confusors)
are positioned between shields at an angle of 60° to the roadway
axis. The combined approach, integrating FSVD and computational
simulation in SOLIDWORKS Flow Simulation, provided a detailed
representation of airflow behavior. It was determined that confu-
sors between discrete shields generate an ejection effect, promoting
external air entrainment and dilution within the roadway zone. This
ensures unidirectional clean airflow and prevents exhaust gases from
entering near-ground layers of residential areas. The applied compu-
tational model demonstrated the consistency and unidirectionality of
dilution processes through ejection and dispersion via vertical flows.
This enables better air circulation compared to conventional analogs,
prevents stagnant zones, and reduces the impact of crosswinds and
adverse atmospheric stability conditions. The devised structural
solutions could be applied to design and optimize roadside barriers,
particularly in residential areas.

Keywords: vehicle emissions, protective roadside barriers, visual
diagnostics method, computational simulation.
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The object of this study is the process of forming a heat-insulating
layer of foam coke under thermal action on a biocomposite with the
presence of an intumescent coating. The task addressed is to establish
the effectiveness of the formation of a heat-insulating intumescent
layer of foam coke under thermal action on an intumescent coat-
ing, which effectively inhibits high temperature. It has been proven
that when wood and fabric are treated with fire retardants, chemical
bonds arise that characterize symmetric and asymmetric valence
vibrations of C-H in the methyl and methylene groups of lignin and
cellulose. For wood treated with an intumescent coating, the value of
the adhesive strength was set at 0.25 MPa, while the destruction oc-
curred along the polymer shell with a detachment area of about 25 %.
For particleboard treated with an intumescent coating, the value of
the adhesion strength is about 0.45 MPa, while the failure occurred
along the polymer shell with a separation area of about 10 %.

Based on the results, it was found that under the action of the
burner flame, the temperature of the gaseous combustion products
did not exceed 185 °C, and the mass loss was less than 2 %. During the
thermal action of the coating, a layer of foam coke more than 20 mm
thick was formed. Under the action of the burner flame on the bio-
composite based on tarpaulin fabric, intensive swelling of the coating
began, which led to the formation of a heat-insulating layer of foam
coke more than 9 mm thick, ignition and flame spread did not occur.

Thus, the mechanism of fire protection by an intumescent coat-
ing is determined by decomposition under the influence of tempera-
ture with heat absorption and release of non-combustible gases; by
inhibiting oxidation in the gas and condensed phases and by forming
a heat-protective coke layer on the surface of the material.

The practical significance of the study is that the results related to
determining the flame retardant properties of biocomposites could be
taken into account when designing fire-resistant structures.

Keywords: biocomposites, fire resistance, intumescent coating,
plant materials, adhesive ability, foam coke layer.
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The object of this study is the fire extinguishing efficiency of
compressed air foam with the use of modified additives.


https://doi.org/10.15587/1729-4061.2024.313423
https://doi.org/10.15587/1729-4061.2024.298266
https://doi.org/10.15587/1729-4061.2024.298266
https://doi.org/10.15587/1729-4061.2024.309705
https://doi.org/10.15587/1729-4061.2024.309705
https://orcid.org/0000-0003-0362-9907
https://doi.org/10.1016/j.ijbiomac.2025.141445
https://doi.org/10.1016/j.ijsolstr.2025.113277
https://doi.org/10.1016/j.conbuildmat.2025.140427
https://doi.org/10.1016/j.ecmx.2025.100926
https://doi.org/10.1016/j.ecmx.2025.100926
https://doi.org/10.1016/j.ijbiomac.2025.140215
https://doi.org/10.1016/j.resconrec.2024.108104
https://doi.org/10.1016/j.resconrec.2024.108104
https://doi.org/10.1016/j.hybadv.2025.100378
https://doi.org/10.1016/j.hybadv.2025.100378
https://doi.org/10.1007/s13595-017-0625-2
https://doi.org/10.1016/b978-0-08-102290-0.00015-5
https://doi.org/10.3390/polym14030362
https://doi.org/10.1016/j.jmst.2023.04.003
https://doi.org/10.1016/j.jmst.2023.04.003
https://doi.org/10.1021/ba-1984-0207.ch002
https://doi.org/10.15587/1729-4061.2023.273364
https://doi.org/10.15587/1729-4061.2024.317334
https://doi.org/10.15587/1729-4061.2024.317334

The main hypothesis assumes that the use of modified additives
in the composition of the compressed air foam will affect its fire extin-
guishing efficiency when extinguishing solid combustible materials.

The task addressed is to determine the effect of modified addi-
tives in compressed air foam with a concentration range of 1-5 % on
its fire extinguishing properties. The results show that for all addi-
tives, when the concentration changes from 1 % to 5 %, characteristic
is a slight decrease in the consumption of an aqueous solution of the
foaming agent. On the contrary, an increase in the expansion ratio
results in a significant decrease in the mass of the aqueous solution
of the foaming agent consumed for extinguishing. An increase in the
concentration of the additive in the range of 1 % to 3 % is character-
ized by a decrease in the extinguishing time, while a further increase
from 3 % to 5 % is characterized by an increase in the extinguishing
time. Also, the increase in the foam expansion ratio has a significant
effect; with an increase from 5 to 20, a decrease in the extinguishing
time is observed, and with a further increase to 25, an increase in
time occurs.

For the compressed air foam with NH,H,PO,, the highest effi-
ciency index is I, ,~20.15 m?/1's, at a modified additive concentration of
C~3 % and a foam expansion ratio of K~18; for the compressed air foam
with (NH,),HPO,, the highest efficiency index is I,,=18.04 m?/I's, at a
modified additive concentration of C=3 % and a foam expansion ratio
of K~18; for a compression foam with (NH,4),COs, the highest efficiency
index is I,,=14.99 m?/I's, at a modified additive concentration C=3 %
and a foam expansion ratio of K~18.

Thus, based on the results of experimental studies, the most
effective is the compressed air foam with NH4H,PO,. The resulting
extinguishing efficiency is 11 % higher than that of the compressed air
foam with (NH4),HPOy, and 26 % higher than that of the compressed
air foam with (NH,),COs.

Keywords: compressed air foam, modified additives, fire extin-
guishing properties, class A fires, extinguishing efficiency.

Referenses

1. Dubinin, D., Korytchenko, K., Lisnyak, A., Hrytsyna, I., Trigub, V.
(2018). Improving the installation for fire extinguishing with finelydis-
persed water. Eastern-European Journal of Enterprise Technologies, 2
(10 (92)), 38-43. https://doi.org/10.15587/1729-4061.2018.127865

2. Ostapov, K., Kirichenko, I., Senchykhin, Y., Syrovyi, V., Vorontso-
va, D., Belikov, A. et al. (2019). Improvement of the installation
with an extended barrel of cranked type used for fire extinguishing
by gel-forming compositions. Eastern-European Journal of Enter-
prise Technologies, 4 (10 (100)), 30-36. https://doi.org/10.15587/
1729-4061.2019.174592

3. Shakhov, S., Vinogradov, S., Grishenko, D. (2023). Analysis of ways
to increase the efficiency of compressed air foam for extinguishing
solid materials. Municipal Economy of Cities, 1 (175), 151-159.
https://doi.org/10.33042/2522-1809-2023-1-175-151-159

4. Rie, D.-H., Lee, J.-W., Kim, S. (2016). Class B Fire-Extinguishing Per-
formance Evaluation of a Compressed Air Foam System at Different
Air-to-Aqueous Foam Solution Mixing Ratios. Applied Sciences, 6 (7),
191. https://doi.org/10.3390/app6070191

5. Cheng, J., Xu, M. (2014). Experimental Research of Integrated Com-
pressed Air Foam System of Fixed (ICAF) for Liquid Fuel. Procedia
Engineering, 71, 44-56. https://doi.org/10.1016/j.proeng.2014.04.007

6. Chen, T, Fu, X., Bao, Z., Xia, J., Wang, R. (2018). Experimental Study
on the Extinguishing Efficiency of Compressed Air Foam Sprinkler
System on Oil Pool Fire. Procedia Engineering, 211, 94-103. https://
doi.org/10.1016/j.proeng.2017.12.142

7. Wang, K., Fang, J., Shah, H. R, Mu, S., Lang, X., Wang, J., Zhang, Y.
(2020). A theoretical and experimental study of extinguishing com-
pressed air foam on an n-heptane storage tank fire with variable

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21,

22.

fuel thickness. Process Safety and Environmental Protection, 138,
117-129. https://doi.org/10.1016/j.psep.2020.03.011

. Zhao, M., Ni, X., Zhang, S., Cao, W., Guan, Y., Liang, C. et al. (2014).

Improving the performance of fluoroprotein foam in extinguishing
gasoline pool fires with addition of bromofluoropropene. Fire and
Materials, 40 (2), 261-272. https://doi.org/10.1002/fam.2284

. Li, Z., Zhu, H., Zhao, J., Zhang, Y., Hu, L. (2022). Experimental

Research on the Effectiveness of Different Types of Foam of Ex-
tinguishing Methanol / Diesel Pool Fires. Combustion Science and
Technology, 196 (12), 1791-1809. https://doi.org/10.1080/00102202.
2022.2125306

Wang, X., Liao, Y., Lin, L. (2009). Experimental study on fire extin-
guishing with a newly prepared multi-component compressed air
foam. Science Bulletin, 54 (3), 492-496. https://doi.org/10.1007/
$11434-008-0571-3

Lee, Y.-K., Kim, Y.-S., Kang, Y.-S., Rie, D.-H. (2017). A Study on
the Evaluation of Fire Extinguishing Performance of a Synthetic
Surfactant Compressed Air Foam with Scaled Model. Korean Soci-
ety of Hazard Mitigation, 17 (6), 269-276. https://doi.org/10.9798/
kosham.2017.17.6.269

Xu, Z., Guo, X., Yan, L., Kang, W. (2020). Fire-extinguishing perfor-
mance and mechanism of aqueous film-forming foam in diesel pool
fire. Case Studies in Thermal Engineering, 17, 100578. https://doi.org/
10.1016/j.csite.2019.100578

Wang, K., Fang, J., Shah, H. R,, Lang, X, Mu, S., Zhang, Y., Wang, J.
(2021). Research on the influence of foaming gas in compressed air/
nitrogen foam on extinguishing the n-heptane tank fire. Journal of
Loss Prevention in the Process Industries, 72, 104533. https://doi.org/
10.1016/j.,jp.2021.104533

Shakhov, S., Vinogradov, S., Gruschenko, D. (2023). Analysis of the
experience of using modifiing additives and their physico-chemi-
cal properties for further application in the composition of com-
pressed air foam. Fire Safety, 42, 85-95. https://doi.org/10.32447/
20786662.42.2023.10

NFPA 1145. Guide for the Use of Class A Foams in Fire Fighting.
Available at: https://www.nfpa.org/codes-and-standards/all-codes-
and-standards/list-of-codes-and-standards/detail?code=1145
Shakhov, S., Vinogradov, S., Kodryk, A., Titenko, O. (2019). De-
pendence of the fire extinguishing efficiency of compression foam
on its structure and the amount of foaming agent. Problems of
fire safety, 46, 199-205. Available at: http://repositsc.nuczu.edu.ua/
handle/123456789/12273

Kodryk, A., Titenko, O., Vynohradov, S., Shakhov, S., Hryshchenko, D.
(2024). Development of a test sample of a system for generating and
supplying compressed air foam. Municipal Economy of Cities, 4 (185),
172-177. https://doi.org/10.33042/2522-1809-2024-4-185-172-177
Guo, W., Zhu, G., Yao, B., Chen, F., Xu, X. (2021). Study on the fire
extinguishing mechanism of small size wood crib based on small
sand-throwing equipment. Case Studies in Thermal Engineering, 25,
100942. https://doi.org/10.1016/j.csite.2021.100942

Diab, M. T., Haelssig, J. B., Pegg, M. J. (2020). The behaviour of wood
crib fires under free burning and fire whirl conditions. Fire Safety
Journal, 112, 102941. https://doi.org/10.1016/j.firesaf.2019.102941
Park, J., Kwark, J. (2021). Experimental Study on Fire Sources for
Full-Scale Fire Testing of Simple Sprinkler Systems Installed in Mul-
tiplexes. Fire, 4 (1), 8. https://doi.org/10.3390/fire4010008

Vynarskyi, M. S., Lurie, M. V. (1975). Planning an experiment in a
technological environment. Kyiv: Tekhnika, 168.

Shakhov, S., Vynohradov, S., Kodryk, A., Titenko, O., Melnychen-
ko, A., Hryschenko, D. et al. (2024). Influence of modified additives
on the properties of compressed air foam. Technology Organic and
Inorganic Substances, 4 (6 (130)), 38-48. https://doi.org/10.15587/
1729-4061.2024.310371



https://doi.org/10.1016/j.psep.2020.03.011
https://doi.org/10.1002/fam.2284
https://doi.org/10.1080/00102202.2022.2125306
https://doi.org/10.1080/00102202.2022.2125306
https://doi.org/10.1007/s11434-008-0571-3
https://doi.org/10.1007/s11434-008-0571-3
https://doi.org/10.9798/kosham.2017.17.6.269
https://doi.org/10.9798/kosham.2017.17.6.269
https://doi.org/10.1016/j.csite.2019.100578
https://doi.org/10.1016/j.csite.2019.100578
https://doi.org/10.1016/j.jlp.2021.104533
https://doi.org/10.1016/j.jlp.2021.104533
https://doi.org/10.32447/20786662.42.2023.10
https://doi.org/10.32447/20786662.42.2023.10
https://www.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=1145
https://www.nfpa.org/codes-and-standards/all-codes-and-standards/list-of-codes-and-standards/detail?code=1145
http://repositsc.nuczu.edu.ua/handle/123456789/12273
http://repositsc.nuczu.edu.ua/handle/123456789/12273
https://doi.org/10.33042/2522-1809-2024-4-185-172-177
https://doi.org/10.1016/j.csite.2021.100942
https://doi.org/10.1016/j.firesaf.2019.102941
https://doi.org/10.3390/fire4010008
https://doi.org/10.15587/1729-4061.2024.310371
https://doi.org/10.15587/1729-4061.2024.310371
https://doi.org/10.15587/1729-4061.2018.127865
https://doi.org/10.15587/1729-4061.2019.174592
https://doi.org/10.15587/1729-4061.2019.174592
https://doi.org/10.33042/2522-1809-2023-1-175-151-159
https://doi.org/10.3390/app6070191
https://doi.org/10.1016/j.proeng.2014.04.007
https://doi.org/10.1016/j.proeng.2017.12.142
https://doi.org/10.1016/j.proeng.2017.12.142

DOI: 10.15587/1729-4061.2025.327906

ESTABLISHING THE EFFECT OF LOW-PERCENTAGE
DOSES OF FOAMING AGENTS ON INCREASING FLUID
CONSUMPTION AT ITS TRANSPORTATION BY FIRE
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In the cases where there is a need to quickly move large volumes of
water over a distance of hundreds of meters, firefighting equipment is
used. In such cases, hose lines formed from fire hoses are usually used.
An attempt was made to determine the effect of microdoses of foaming
agents on the level of fluid consumption transported by fire hoses. It
has been experimentally established that the fluid consumption during
its transportation by fire hoses increased when foaming agents were
added to it. The foaming agents Pirena-1, Sofir, Alpen, and Bars, which
are used in firefighting in Ukraine, were selected for the experiments.
Each of the foaming agents was used in two versions - one that meets
and one that does not meet the guaranteed shelf life. The maximum
increase in flow rate (11.5 %) was recorded when adding 0.021 % of the
Bars foaming agent to water. The results of the experiments depended
on the brand of foaming agents used and were almost independent of
the “age” of the foaming agents. It is important that the results of the
study showed that “overdue” foaming agents can be used to increase
the efficiency of fire-fighting equipment. Latex-coated pressure fire
hoses with a diameter of 51 mm were randomly selected (from those
available in the fire department). The length of the hose line was 200 m
(500 m for hoses with a diameter of 77 mm), the ambient temperature
was about 20 °C, the pressure at the pump was 4...6 bar. The facts of
the increase in liquid flow rate established in the study could be used
in practice to increase the amount of liquid transportation (pumping)
without changing other parameters of the fire-fighting equipment, for
example, when eliminating the consequences of floods or landslides.

Keywords: fire hose, hose line, water transportation, liquid flow
rate, surfactants.
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VIOCKOHAJIEHHSA TEXHOJIOTTI BIOJIOTTYHOI'O OYHUIITEHHSA BIZIXO/IB BIBYAPCHKHX ®EPM (c. 6-13)

Almas Baimukhanbetov, Bakhtiyar Balzhan, Amanzhol Tokmoldayev, Ruslan Kassym, Gulzhamal Tursunbayeva, Maxim Korobkov,
Turarbek Sharipov, Gulzagira Manapova, Almagul Mergalimova, Dias Saparov

JlocmizpKeHHS 30cepe/PKEHO0 Ha Po3po0Ili Ta BOCKOHAIEHH] TEXHOJIOTIH 6i010Ti4HOi 06POOKH CiTbCHKOrOCIIOAPCHKUX Bi/IXO/iB /IS BU-
pilIeHHs eKoJIoTiYHUX ITPo6JIeM i MmiABUIEeHHS CTiliKoCcTi. O6’€KTOM JIOCTi/HKEHHS € Pi3Hi BUU CiTbCHKOTOCIIONAPCHKUX BiIXOAIB, Taki sIK poc-
JIVMHHI 3JIMIIKHY, THi} Xyl00M Ta MOGIYHI IIPOYKTH IIepepoOKH, SIKi 4acTO CIIPUAIOTH 3a0pyJHEHHIO Ta Hee(heKTMBHOMY BUKOPHCTAHHIO Pecyp-
ciB 32 YMOBHU IIOTaHOTO yIIpaBiIiHHA. OCHOBHOIO IIPOGIEMOIO, sIKa PO3IVIAAAETECS, € HEOOXiJHICTh e(heKTUBHUX Ta €KOJIOTiYHO YUCTHUX pillleHb
JUTS TIOM SIKIIEHHS BIIMBY CiJIbCBKOT'OCIIOAIAPCHKUX BiZIXOZIiB HA HABKOJIMIITHE CEPeIOBHUINE, O[[HOYACHO MAKCHMI3yIOUM IXHii IOTeHIial K
pecypcy. Po3po6ieHo BOCKOHaIEH] aJITOPUTMH ONTHMi3anii eeKTUBHOCT] Ta IIPOrHO3YBaHHS BUPOOHUIITBA €HEPrii, SIKi J03BOJIMIN JJOCSATTH
TOYHOCT] ITporHo3y 85 %. Kom6iHOBaHa crcTeMa IpofieMOHCTpyBasia 30 % MiZBHUILEHHS eHepreTUIHOI CTabiTbHOCT] TTOPiBHSHO 3 BUKOPHCTAH-
HSIM OJ[HOTO Bi/[HOBJIIOBAHOTO JDKepesia. A[alITUBHI MeXaHi3MU YIIPaBIiHHS Ta e(eKTHBHE yIIPaBJIiHHS HaKOIIMYEHHSIM €Hepril 03BOJININ
3HU3UTHU BTPATU eHeprii 3a HeCIpUSATANBUX ITOTOAHUX YMOB Ha 20 %. 11i pe3ysibTaTi MiATBEPAUIN 34aTHICT TiOPHAHOI cUcTeMU 3a6e3Iedy-
BaTU CTabiIbHY eJIeKTPOEHePrito, SMEeHIIyBaTH 3aJIeXKHICTh Bifl BUKOITHOTO NaiuBa /10 40 % i ckopouyBatu Bukuau CO, npu6au3Ho Ha 25 %.

JloCJTiPKeHHS TOSICHUJIO 11i pe3yJIbTaTH IeMOHCTpAIi€l0 CHHEePriyHoro edekTy MiKpoOHUX KOHCOPLIiyMiB i iHAMBiyaIbHUX YMOB 06pOOKU
Ha pO3IeIUIeHHs Bi/[X0O/iB i epeTBOpeHHs MOXKUBHUX pedoBUH. OCHOBHI XapaKTePUCTUKH Pe3y/IbTaTiB BKIIOYAIOTh iX MACIITA00BaHICTb,
€KOHOMiUHY e(peKTUBHICTb i afjanToBaHIiCTh [0 Pi3HUX TUIIIB CLIbCHKOTOCIOAAPCHKUX BifixoAiB. 1li XapaKTepUCTUKU [JO3BOIMIN TEXHOJIOTIT
KOMILJIEKCHO BUPIiLIUTH ITpo6JieMy Hee(eKTHBHOTO MTOBO/PKEHHS 3 BiZIXOaMU.

KorrouoBi croBa: 6ioJioriuHe OYUIIEHHS, CLTBCHKOTOCIIONAPCHKI BiIX01M, MiKpoopraHizMu, 6i0106p1Ba, 6ioras, opraHidyHe 3eMIepo6CTBO,
YIPaBJIiHHA BiJXOJaMU, CTajle CiILChbKE rOCIIOLapCTBO.
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ONTHMI3BAIILA IPOITECY ®JIOTOEKCTPAKIIIT BAPBHUKIB (c. 14-24)

T. I. O6yurenko, O. B. Caurinosa, H. M. Tosicromnranosa, C. I. Bongapenko, /1. /1. 3arypcbka

O06’€KTOM JOCITi/HKEHHST BUCTYIIA€ ITpolLiec (PJI0TOEKCTPaKIIiITHOT0 OUHIIIeHHS CTIYHUX BOJ, 3a6py/iHeHUX 6apBHUKaMU. CHHTeTHYHI 6ApBHUKU €
TOKCUYHUMM, KaHIIEPOr€HHUMHU Ta MyTareHHUMU, BUKJIMKAIOTh CePio3Hi Tpo6ieMH 31 3J0poB>sIM JIFo/ield, He Mi/1atoThest 6i010rYHOMY PO3KIazy.

TakuM YMHOM, iCHye rocTpa HeoOXiIHICTb y PO3pO6Li eKOHOMIUHO e(heKTHBHUX Ta €KOJIOTTYHO Ge3MeYHUX ITiX0/iB 10 OUMIIEHHS CTIYHUX BOJ,
1110 MiCTATh GApPBHUKM, TIepe/] iX CKUIaHHAM y HaBKOJIMIITHE CepeJoBUIIIE.

3anporIoHOBaHA TEXHOJIOTIS (hIOTOEKCTPAKILi, SIKa IIO€/{HYE IepeBary i0HHOI (uIoTallii Ta piTHHOT eKCTpaKIIii.

Bysio focstifikeHO BIUIMB ITapaMeTpiB Ipoliecy Ha e(eKTUBHICTb (UIOTOEKCTPAKIIFHOrO OUMIIEHHs CTIUHUX BOJ, BiJj CHHTETHUHNX OapBHUKIB
TS 3a6e31eIeHHST MaKCUMAITBHOI epeKTHBHOCTI (MiHIMaJIbHIX 3HAYeHb 3JIAIIKOBUX KOHIIEHTPAIIiil TIOJTIOTAHTIB).

EXcIieprMeHTaIbHO OTPUMAHO 3aJIeXKHOCT] e(heKTUBHOCT] OUMIIEHHS /IS YOTUPhOX GapBHHUKIB Bifi 06paHUX apamerpis: pH, BUXi/[Ha KOHIeH-
Tpallis IOJIFOTAHTY, BUTPATa ra3y Ta CIiBBifiHOIEeHHs [TAP: moytoTaHT.

Ha ocHOBi BUKOHAHUX JIOCJI/PKeHb, BUKOPUCTOBYIOYM MaTeMaTUYHUI anapar cucreMu STAR, 11o6y/0BaHO MaTeMaTU4Hy perpeciiiny Mo-
Jiesb 2-ro nopsky. IToxn6ka anpokcuMariii craHoBUTE 0,834; 0TxKe, 3alIpOIIOHOBAaHA MOJIE/Ib 3 JOCTaTHIM CTyIIEHEM TOYHOCTI OIHCYe eKCIIepu-
MEHTaJIbHI JJaHi.

Po3B’130K chopMy/IbOBaHOI 3a71a4i ONITUMi3allil BAKOHAHO 3a iortomororo mporpamu «OPTIMIZ-M» i BU3Ha4eHO ONTUMaJIbHi yMOBU ITPOBE/IEH-
HsI TIPOLIECY, 3a SIKMX JIOCSITAETHCST MAKCUMAJIbHE BH/aJIEHHsT OapBHUKIB (97,20 %):

-pH: 6;

— BUXiZIHA KOHI[EHTPALIisl TIOFOTAaHTY: 20 Mr/ M3,

— criBBigHOMeHHs [TAP:notoraHT: 1,5:1;

- BuTpara rasy: 140 cmM3/xs.

OrrrrMiszanist IOTOEKCTPAKI[IHOTO OYHIIEHHS 3a6e31edye BUCOKY SIKiCTh OYMIIEHHS CTIYHHX BOJ, 32 MiHIMQJIBHIX BUTpAT, 3MEHIIEHHS BU-
Ky/liB 6apBHUKIB Y HABKOJIUIIIHE CePeIOBUILE, 110 TTOTEHLIIHO MiBUIIUTE KOHKYPEHTOCIIPOMOXKHICTD MiAIIPHEMCTB Ha PUHKY.

KurrouoBi cs1oBa: UI0TOEKCTPAKILis, OUMIEHHST CTIYHUX BOZ, KOPEJSIiIHNI aHasIi3, MaTeMaTHIHA MOZEIb IIPoIiecy (hI0TOEKCTPAKIIii.
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BU3HAYEHHS KOHCTPYKTUBHHX OCOBJIMBOCTEH OBITPSI3AXHMCHHIX BAP’E€PIB MICBKHX
ABTOMATICTPAJIEN METOZIAMH BI3YAJIBHOI JIATHOCTHUKH TA OBYHCJIIOBAJIBHOTO
MOJIEJTIOBAHHH (c. 25-34)

K. A. BacrotunchKa, B. A. Apcipiii, C. 0. Cmuk, O. O. MakoBenibKa

06’exTOM AocipKeHHs Oy1d aepouHaMiuHi 0cOGIMBOCT] MOBITPSHUX IOTOKIB, 1[0 GOPMYIOThCSI HA aBTOMAricTpassx i3 3aXMCHUMU
6ap’epamu. IIpo6aemMa onTUMi3alil IpUJOPOXKHIX 6ap’epiB BUpillyBasack Ha OCHOBI BCTAHOBJIEHHS 3aKOHOMipPHOCTEH aepogMHaAMIiKK



MOBITPSIHUX IOTOKIB MeTolaMM (Pi3MYHOTO Ta 0GYMCIIIOBAJIBHOIO MOZIEJIIOBAaHHSA. MeTOZIoOM Bi3yasIbHOI /1iarHOCTUKH CTPYKTYPH IIOTO-
kiB (B CII) gociifxeHo KiHeMaTU4IHi 0cOGIUBOCTI (pOpMyBaHHS MOBITPSTHUX MOTOKIB Y 30Hi MPUAOPOKHIX 6ap’epiB. BcTaHOBIIEHO, 1110
IIpY BUKOPUCTAHHI 6ap’epiB JUCKPETHOTO TUITy (POPMYIOThCS CTiMKi MOBITPSIHI CTPYKTYpPH, SIKi CHIPUSAIOTh aKTUBHOMY IIepeMilllyBaHHIO
IIOTOKY Ta i0ro po36aBjieHHIO 32 PaXyHOK 3aJIy4eHHsI 30BHIITHbOTO MOBiTpsl. KOXKHUI AMCKpEeTHUI eJleMeHT CKJIAZIaeThCs 3 AU(PY30pHO-
TO IUTY, [0 PO3IIUPSIETHCA ITif) KyTOM 4° 10 OCi IIOJIOTHY, JOBXXHHOIO 3 IIUPHUHU JOPOXKHBOI CMyTH. MiX muTaMy po3MilieHi JogaTKoBi
eJIeMEeHTH y BUIVIS/i IapasleIbHUX eKpaHiB (KoH(]y30piB), po3ramoBaHuX Iij KyToM 60° 1o oci mosoTHy. MeToioM 0GUUCIII0BAIBHOTO
mogpentoBaHHsI B SOLIDWORKS Flow Simulation migTBeppxeHo, 110 KOH(PY30pH MidK AUCKPETHUMU IIUTAMU CTBOPIOIOTH e(EKT eXeKIIil,
SIKMI 3a0e31edye 3aJy9eHHs 30BHIITHbOTO MOBIiTPs i po36aByIeHHS MOBITPsI BCepeJUHI JOPOXKHBOI CMYTH. 3acCTOCOBaHA 0GYMCIIOBATIbHA
MOZieJsIb IIPOZIeMOHCTpYyBaja y3rof)KeHiCTh MpoIieciB po3BeeHHsI BHACIIJOK eXKeKIlil Ta po3CiloBaHHS 32 PaXyHOK BepPTHUKAJIbHUX I10TO-
KiB. 3amrpoTrIoHOBaHa KOHCTPYKIIisl 6ap’epiB 3a6e3nedye Kpally IUPKYJIAIi0 MOBITPsI IOPiBHAHO 3 TPaAUIifHUMU aHAJIOTaMU, BUKJIIOYae
MONa/IaHHS BUXJIOITHUX Ta3iB y MpU3eMHi LIapy )KUTJIOBUX PailoHiB, 3armobirae yrBOpeHHIO 3aCTilfHUX 30H Ta 0OMeXXye BILIMB BiTpiB.
Po3po6sieHi KOHCTPYKTHUBHI pillleHHsI MOXKYyTh OyTH BUKOPUCTaHi /JIsI IPOEKTYBAaHHS Ta BJOCKOHAJIEHHS NMPUOPOXKHIX 6ap’epiB, oco-
GJIMBO Y )XKUTJIOBUX paiioHaXx.

Kirro4uoBi croBa: TpaHCIOPTHI eMicii, 3aXUCcHi puAopokHi 6ap’epy, METOZ Bi3yasibHOI 1ialrHOCTUKH, 0GYHCITIOBaIbHE MOJIE/TIOBAaHHS
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BCTAHOBJIEHHSA 3AKOHOMIPHOCTEN ®OPMYBAHHSA BOTHECTIMKUX BIOKOMITO3UTIB IJIA
BYAIBHUIITHUBA (c. 35-43)

10. B. ITaniko, O. 0. ITanko, P. B. JlixasoBcekuii, K. B. Illym6ap, O. M. Ciaynbka, O. 0. BepgHuk, A. C. Bopucosa, O. I. [lorieHKo

OG6>EKTOM JIOCJTiZPKEHHS € MPOIiec YTBOPEHHS TeIJIOi30IAiifHOTro mapy MiHOKOKCY IPH TepUivHii /il Ha 6i0OKOMIIO3UT 3 HAasIBHICTIO
CITy4YyI04Ooro IOKpUTTs. IIpo6eMa, Ha sIKy HAaIlpaBJIEHO JOCIiZPKEHHs, TIOJISrajI0 y BCTAHOBJIEH] e(heKTUBHOCT] YTBOPEHHS TEIJI0i30I1ii-
HOT'O CITyJyIOUOTO IIapy MiHOKOKCY IIpY TepMiuHiil fii Ha CIydyrode IMOKPUTTS, 10 e(heKTUBHO TaJbMy€e BHUCOKY TeMIleparypy. JloBezieHo,
110 1py 06po6JIeH] AepeBUHN Ta TKAHWHU BOIHE3aXMCHUMU 3ac00aMU BUHMKAIOTh XiMiuHi 3B’SI3KH, SIKi XapaKTepU3ylOTb CUMETPUYH] i
acUMeTpUYHi BajIeHTHi KosnBaHHS C-H B MEeTWIBHUX Ta METUJIEHOBUX I'pyINax JITHIHY Ta I1es10J03U. [l lepeBUHN 06p0o06JIeHO] CIIydy-
FOYMM TTOKPUTTSIM BCTAaHOBJIEHO 3HAUEHHs azaresiiiHol MinHOCTi y 0,25 MIla, mpu 1{boMy pyiHYBaHHS BifiGy/10Cs 10 MOTiMepHiit 060J10HII
3 IJIOLLEI0 Bi[puBY GIM3BKO 25 %. JlJIst CTPY’KKOBOI ITUTH, 110 06pO0/IeHA CIyUyIOYUM ITOKPUTTSIM, 3Ha4eHHsI a/[Ie3iitHol MiljHocTi cTaHo-
BUTH 6;113bK0 0,45 MIla, rpu 1jboMy pyHHYBaHHS BifiOys10cs 10 HoIiMepHiil 060I0HII 3 IIIOIIEI0 BiApuBy GIM3bK0 10 %. 3a pe3yabraTaMu
JIOCJTi/PKEHb BCTAaHOBJICHO, 110 ITPU Ail OJIyM’sI ITaJIbHYKA TeMITepaTypa ra30Io/[iOHIX IPOAYKTIiB ropiHHS He nepesunimiia 185 °C, a BTpara
Macu ckiana MeHue 2 %. I1ig gac TepmiuHiii Aii TOKPUTTA yTBOPUJIO HIap MiHOKOKCY MoHaA 20 MMm. ITpu il mosym’st majibHUKa Ha 6i0KOM-
TTO3UT Ha OCHOBI 6PEe3eHTOBOI TKAHWHHU IT0YaJIOCs iHTEHCUBHE CITyYeHHS TIOKPUTTS, 1[0 TIPU3BEJIO 0 YTBOPEHHS TEIUIO0i30 A THOTO mapy
MiHOKOKCY B&JIMYMHOIO IIOHAJ, 9 MM, 3aliMaHHSI Ta MOIIMPEHHS IT0JyM’sl He BifOyaocs. TAKMM YMHOM, MeXaHi3M BOTHE3aXUCTY CIIyUyIOUUM
TIOKPUTTSIM 0OYMOBJIIOETBCS PO3KJIAZIOM TIiJl Zli€r0 TeMIlepaTypy 3 TIOIJTMHAHHAM TeIlla Ta BU/IIJIEHHSAM HErOpIOYMX rasiB; TaIbMyBaHHSIM
OKUCJIEHHs B Ia30Biil i koHIeHCOBaHil (a3i Ta yTBOpeHHSIM Ha IIOBEPXHi MaTepiasly TeIlJI03aXHUCHOTO Iapy Kokcy. [IpakTuyHa IiHHICTb [10-
CJIi/PKEHHSI IT0JISITae y TOMY, 1[0 OTPUMaHi pe3y/JIbTaTy 3 BU3HAUeHHsI BaYKKOTOPIOYMX BIACTUBOCTH 610KOMIIO3UTIB, MOXKYTh OyTH BpaxoBaHi
IIiJ; 9ac po3po6IeHHsST BOTHECTIFIKMX KOHCTPYKILii.

KurrouoBi c1oBa: 6i0KOMIIO3UTH, BOTHECTIIKICTb, CITyuylode IIOKPUTTS, POCMHHI MaTepiaiy, afresiiiHa 37aTHICTb, LIap IiHOKOKCY.
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BUSABJIEHHS BIUTUBY MOJAU®IKOBAHUX JOBABOK HA BOTHETACHI BJIACTHBOCTI KOMIIPECIFTHOT
IIHH (c. 44-52)

C. M. IlTaxoB, C. A. BuHorpazos, [I. B. I'pumenko, O. B. CaBuyeHko, €. M. I'pinuenko, JI. B. KHay6, H. }0. Macuriy, T. M. MormwisHenps,
B. B. IlleBuyk, A. M. [ToMiHik

O6’eKTOM JI0CJIi/PKEHHS € BOTHeracHa eeKTUBHICTb KOMIIPeCiifHOI MiHN i3 3acToCyBaHHAM MOAM(IKOBaHUX 100GABOK.

OcHOBHa rinoTesa I0JIAra€ B TOMY, IIJ0 BUKOPHUCTaHHS MOI(DiKOBaHUX 106aBOK Y CKJIa/li KOMITpeciiiHOI ImiHu Oy/ie BIUIMBATU Ha i1 BOTHe-
racHy e(eKTHBHICTh ITPY TaCiHHI TBEPAMX FOPIOYMX MaTepiaiB.

[Tpo6ema, 1110 BUpillyBagack, — BASHAYMUTH BILTUB MOJM(iKOBaHMX J0OABOK Yy CKJIa/{i KOMIIpeciiiHOl miHM i3 /liara30HOM KOHI[eHTpaliii
1-5 % Ha Ti BorHeracHi BJIaCTMBOCTi. Pe3y/bTaTyl 1moxasasu, o JyIs BCiX 06aBOK MpH 3MiHI KOHIleHTpamnii Bif 1 % /0 5 %. XapaKTepHO He-
CyTT€EBe 3MEHILeHHs] BUTPATU BOAHOIO PO3UMHY IiHOyTBOproBavya. HacmijxoM miiBUIIIeHHsI KPaTHOCTI, HaBIIaKU, € CyTTEBE 3HIDKEHHS Macu
BOZIHOTO PO3YMHY IiHOYTBOPIOBaYa, 1[0 BUTPAYAEThCsl Ha raciHHs. [Ipu 36isbleHH] KOHIEHTparlii f06aBKU B MexXax Bif 1 % 70 3 % mpuTa-
MaHHe 3HIDKEHHS Jacy raciHHs, P ITOAAJIBIIOMY IiZIBUIIEHHI BifJ 3 % /10 5 % XapakTepHe 30iIblIeHHs Jacy raciHHsA. Takox 36ilblIeHHS
KpaTHOCTi MMiHU Mae CyTTeBUI BIIJIUB, IPH MiZIBUILIIEHHI Bif| 5 10 20 criocTepiraeTbCs 3HMKEHHH Yacy TaciHHs, a ITPY MOo/aIbUIoOMy 30iIbIIeHH]
710 25 BifOyBa€eThCs 301TBIIEHHS Jacy.

Jyist KoMrpeciiinoi minu i3 NH4H,PO4 HaliBUIIUE MOKa3HUK eeKTUBHOCTI CKaaias I,,~20,15 M?/a-c, mpu KoHueHTpanii M C=3 % Ta
KpaTHOCTi miHu K~18; j1st komripeciiinoi minm i3 (NH,),HPO, HaliBumuii mokasHuK eheKTUBHOCTI CKIaziaB I, ,~18,04 M2/J1-C, TPy KOHI|EHTpAIii
M/JI C=3 % Ta kpaTHoCTi miHnu K~18; 7151 KoMmnpeciiinoi minu i3 (NH,),CO3 HaliBUIIMii MoKa3HUK eeKTMBHOCTI ckiazas I,,.=14,99 M%/n-c, mpu
xoH1eHTpanii M/l C=3 % Ta xpaTtHOCTi miHu K~18. TakuM YMHOM, Ha IiJCTaBi pe3y/IbTaTiB eKCIIePUMEHTATbHUX JOCIi/HKeHb HalOIbT edek-
THUBHOIO € KoMIIpeciiina mina i3 NH4H,PO,. OTpuMaHuii MOKa3HUK epeKTUBHOCTI raciHHs Ha 11 % Gibire BizHOCHO 10 KIT i3 (NH,),HPO, Ta Ha
26 % Oinpimii 3a mokasHuk KIT i3 (NH,),COs.

Kurrouogi coBa: Kommpeciiina miHa, MoaudikoBaHi 06aBKM, BOTHETaCHI BJIACTHBOCTI, TIOXKeXi KIacy A, eheKTUBHICT raciHHS.
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BCTAHOBJIEHHA BIIMBY HU3bKOBIZICOTKOBHX /103 IITHOYTBOPIOBAYIB HA 35IVIBINEHHSA BUTPATHA

PIIVHU ITPU 11 TPAHCIIOPTYBAHHI ITOXXEXKHUUMHU PYKABAMM (c. 53-61)
C. B. Cracs, [I. B. KosrecHikos, A. O. Buuenko, O. B. Bopcyk

V¥ BumazaKax, Koy € oTpeda MBHU/IKO TEPEMiCTUTH BeJHKi 00'€éMH BOAY HA BifICTaHi y COTHI MeTpiB, 3aCTOCOBYETHCS IIPOTUITOXKE)KHA TEX-
HiKa. Y TaKUX BUITQJIKaX 3a3BUYAil BAKOPUCTOBYIOThCS PyKaBHI JIiHil, 110 (hOPMYIOThCS i3 IOXKE)KHUX PyKaBiB. 3po6sieHa cripoba BU3HAUYSHHS
BILIMBY MiKpO/[03 IIiIHOYTBOPIOBaYiB HAa PiBEHb BUTPAT PiJMHMU, L0 TPAHCIIOPTYETHLCH MTOXKEKHUMU pyKaBaMU. EXcCrieprMeHTaIbHO BCTAHOBJIE-
HO, III0 BUTpaTa PiIHM IIpH i1 TPaHCIIOPTYBAaHHI MOYKEXXHUM pyKaBaMU 3pOCTasla, KOJIU 0 Hel TofaBalncs IiHOyTBOPIoBadi. /[y IpoBeieHHs
eKCIIepuMeHTIB 6ys10 o6paHo niHoyTBoproBaui ITipena-1, Codip, AsblieH Ta Bapc, 1110 3aCTOCOBYIOThCS ITPU TIOXKexoracinHi B Yipaini. Koxxen
i3 miHOyTBOpIOBAaUiB BUKOPHCTOBYBABCS y IBOX BapiaHTax — TOM, 110 BiJIIOBiZaE, i TOM, 110 He Bi/AOBijae rapaHTOBaHOMY TepMiHy 30epiraHHs.
MaxkcumasibHe 3poctaHHs Butpart (11,5 %) 6yso 3acdikcoBane npu gozmaBaHHi 0,021 % niHOyTBOproBavya Bapc /10 Bogu. Pesysnbsraty ekcrepu-
MEHTIB 3aJIe)KaJI{ Bii MapK{ 3aCTOCOBaHUX IIIHOYTBOPIOBAUiB i Maibke He 3aJIe)KaJIH BiJ| «BiKy» MIHOYTBOPIOBaUiB. Bayk/IMBO, 1110 pe3y/IbTaTh
JIOCITi/KeHHS TIOKa3aJIy, IO JJIs Ti[BUIIEHHS e(eKTUBHOCTI 3aCTOCYBaHHS IPOTUIIOXKE)XHOI TEXHIKM MOXXHA BHKOPHICTOBYBATH «IIPOTEP-
MiHOBaHi» IiHOyTBOpIOBaui. [IjIsl IPOBEJIeHHs] eKCIIepUMEeHTIB Oy BUOpaHi BUIIAZAKOBUM YMHOM (i3 YMC/Ia HAsIBHUX Y TIOXKEXKHIN 4acTUHI)
HaIipHI MOXKeXHI pyKaBa JlaTeKCoBaHi fiamerpamu 51 M. JloBxuHA pykaBHOI JiHiT ckaagana 200 M (500 M it pyKaBiB ZiiaMeTpoM 77 MM),
TeMIIepaTypa HaBKOJIMIIHBOTO Cepe/JOBHUINA CTaHOBIIIA 6y13bKo 20 °C, TUCK Ha Hacoci ckiajas 4...6 6ap. BcraHosseHi y focmimkeHHi haktu
3POCTaHHSI BUTPAT PiMHY HA MPAKTUI MOXYTbh OyTH BUKOPUCTAHI [Isl 301/IbIII€HHS KiJIBKOCTI TPAHCIIOPTYBaHHS (TIepeKavdyBaHHs) piAnHU
6e3 3MiHM iHITUX TapaMeTpiB POGOTH IIPOTUTIOXKEIKHOI TEXHIKH, HAITPUKJIA ITPH JIIKBijaI(il HACIIiIKIB ITOBeHe Yu MoBigzs.

K1r040Bi cj1oBa: IOXKEeXKHUH pyKaB, pyKaBHaA JIiHisI, TPaHCIIOPTYBaHHsI BOAY, BUTpaTa PiZiUHU, [I0BEPXHEBO-aKTHUBHI PEYOBUHMU.



