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The quality characteristics of raw water sources in the re-
gional integrated drinking water supply system (SPAM) of Ban-
jarbakula were investigated and found to maintain the supply of
drinking water quantity and quality in accordance with drinking
water standards. The optimum model for the mixing process of
raw water and poly aluminum chloride (PAC) and pump stroke
for the input of water sources from rivers to obtain a composi-
tion setting that is in accordance with the raw water sources of
cach region in the region was selected and determined. So the
optimum parameter setting model between alum water, raw wa-
ter and pump stroke for each raw water source is known and is
regionally integrated as a result of a comprehensive study. The
integration of Taguchi parameter design and response surface can
complement each other and become two methods that go hand in
hand in the process of optimizing clean water products. Param-
eter design provides a very practical optimization step, the basis
for this formation refers to the factorial fractional experimental
design. However, the absence of statistical assumptions that fol-
low the stages of analysis makes this method widely chosen by
researchers and practitioners. With the experimental design of
the raw water mixing process, turbidity such as 5 It/sec, 10 It/sec,
15 It/sec, 20 It /sec and 25 1t/sec and % PAC concentration 5 ppm,
10 ppm, 15 ppm, 20 ppm and 25 ppm with a pump installation
stroke of 5 %, 10 %, 15 %, 20 % and 25 % were used. In the process
of adding PAC, always pay attention and observe the behavior of
the attractive force of the floating particles (flock). The particles
were then subjected to SEM (scanning electron microscopy) to
determine the dimensions of the flock grains deposited.

Keywords: characteristics, parameters, setting, supply, turbid-
ity, mixing, concentration, pump, behavior, clean water.
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A method has been developed for quantitative and qualita-
tive assessment of the risk of surface water pollution by nitrogen
compounds based on the use of the indicator of the total content
This in-
dicator is considered as the sensitivity coefficient kn. The choice

of inorganic nitrogen forms in water (Ninorg), that is,

of the indicator is dictated by the need to protect waters from
pollution caused by nitrogen compounds during their flow from
agricultural sources (Directive 91/676 /EU). The experience of
developed countries has shown that nitrogen compounds deterio-
rate the quality of water and prevent the achievement of a “good
ecological state” of water bodies. For territories with developed
agriculture, it is important to establish environmental risks of
damage depending on the degree of nitrogen pollution. Quantita-
tive assessments of environmental risk are provided on the basis of
a probabilistic approach. The risk was calculated as the product of
the probability of a hazardous event occurring multiplied by the
consequences of this event. The consequences of river pollution
with nitrogen compounds were assessed as the ratio of the total
concentration of nitrogen compounds (sensitivity index kn) to
its threshold value (50 mg/dm? or 11.3 mgN/dm?). In order to
develop a scale for qualitative and quantitative risk assessment,
relationships were established between the sensitivity indicators
kn and the risk indicators R’ for individual rivers, and for the
study area as a whole, by means of spatio-temporal generalization.
The probabilistic characteristics of possible environmental dam-
age were determined on the basis of the obtained regression equa-
tions of the form R’=f(k,) and the statistical law of distribution of
the risk value R’. The developed method will make it possible to
determine the rank of the risk zone and the probability of getting
into it, depending on the given sensitivity indicator k,,.

Keywords: risk of contamination with nitrogen compounds,
sensitivity coefficient, risk assessment scale.
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The analysis of approaches to reduce the consumption of fodder
protein and greenhouse gas emissions from organic waste in milk
production is carried out, and the need to determine these indicators
for various approaches to organizing the technology of their feeding
is established.

An increase in the content of difficult-to-digest protein in the
diets of high-yielding cows made it possible to reduce greenhouse
gas emissions per head per day by 14.12 % in CO; equivalent when
using 1.5 kg of TEP-mix in the ration of cows. When using 1.0 kg of
TEP-mix, this figure was 6.44 %. In terms of 1 kg of milk with basic
fat content, these indicators are 26.72 % and 12.98 %, respectively.

A multicriteria analysis of milk production with different ap-
proaches to organizing the technology of feeding dairy cows and, in
particular, when using the additive TEP-mix with a protected pro-
tein showed a significant advantage of research option No. 1 (1.5 kg
of TEP-mix). For it, the objective function according to the consid-
ered criteria is the smallest and amounts to 0.039 in comparison with
the idealized variant. At the same time, the target function of the
control variant (without TEP-mix) is 2.67 times worse, and for the
experimental variant No. 2 (1.0 kg of TEP-mix) this indicator is 2.12.

The use of TEP-mix in feeding cows provided an increase in
their milk productivity, milk fat and protein content and, as a result,
the profitability of milk production.

The studies have found that the use of the proposed approaches
to the organization of the technology of feeding cows provides an
increase in their productivity, a decrease in the cost of feed protein
and an improvement in environmental protection. According to the
authors, this is due to an increase in the content of difficult-to-digest
protein in the diets of high-yielding cows.

Keywords: tethered housing, dairy cows, milk productivity,
greenhouse gases, multicriteria analysis.
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This paper reports a study of the air medium where welding

processes take place, with special attention paid to the evolution of

carbon monoxide (CO) in the working medium in the process of gas

welding. Plots were constructed and polynomial dependences were

obtained to show a change in the concentration of carbon monoxide

in the air of the working area during gas welding.

It was confirmed experimentally that the concentration of

carbon monoxide exceeds the permissible sanitary and hygienic



indicators MPC (20 mg/m?) during gas welding. As a result of
the experiment, the effectiveness of the use of an additional de-
vice was proven, namely an umbrella gas concentrator, in order
to capture welding gases that are formed during gas welding. It
was established that the MPC is exceeded under certain working
conditions and welding wire. The carbon monoxide formation
during gas welding was analyzed; these processes were compared
with electric arc welding. The mathematical dependences derived
make it possible to assess the risks of the welders’ work and con-
clude that the electric arc welding is characterized by a much
higher rate of CO evolution from the beginning of the welding
process (8.5 mg/s), that speed then decreases over 20 s by 2 times
(to 4.5 mg/s). In 90 s, the speed becomes constant, to 2 mg/s. In
comparison, gas welding has almost the same rate of CO forma-
tion, namely 0.3-0.9 mg/s.

By changing the types of welding wires used in gas welding
and taking into consideration the type of material that needs to be
welded (including the period of its use), it is possible to influence
the volume of CO emissions entering the working area and an em-
ployee’s respiratory area.

Keywords: gas welding, analyzer-signaling device, carbon mon-
oxide, harmful concentrations, gas poisoning.
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A self-adjusting zero-order Brown’s model has been devised.
This model makes it possible to predict with high accuracy not
only fires in the premises but also irreversible processes and phe-
nomena of a random and chaotic nature under actual conditions.
The essence of the self-adjusting model is that, based on Kalman’s
approach, it is proposed to set the smoothing parameter for each
time moment. Such a parameter is determined depending on the
resulting current forecast error, taking into consideration the
real and unknown dynamics of the studied series and noise. That
does not require the selection of the smoothing parameter char-
acteristic of known models. In addition, the proposed Brown’s
model, unlike the known modifications, does not require setting
a dynamics model of the level of the examined time series. The
self-adjusting model provides negligible errors and efficiency of
the forecast. The operability of the devised model was checked
using an example of the experimental time series for the current
measure of the recurrence of the increments of the state of the air
medium in the laboratory chamber during alcohol combustion. As
quantitative indicators of the quality of the forecast error, the cur-
rent values for the square and absolute values were considered. It
has been established that the current square of the forecast error
is more than six orders of magnitude smaller compared to the case
of a fixed smoothing parameter from a beyond-the-limit set. How-
ever, the current square of the forecast error for abrupt changes in
the dynamics of the series level is half that of the fixed parameter
of the beyond-the-limit set. It is noted that the results confirm the
feasibility of the proposed self-adjusting Brown’s model.

Keywords: fire forecasting, self-adjusting Brown’s model, igni-
tion, air environment, current measure of recurrence.

References

1. Migalenko, K., Nuianzin, V., Zemlianskyi, A., Dominik, A., Poz-
dieiev, S. (2018). Development of the technique for restricting the
propagation of fire in natural peat ecosystems. Eastern-European
Journal of Enterprise Technologies, 1 (10 (91)), 31-37. doi: https://
doi.org/10.15587,/1729-4061.2018.121727

2. Vambol, S., Vambol, V., Kondratenko, O., Koloskov, V., Suchikova, Y.
(2018). Substantiation of expedience of application of high-tempera-
ture utilization of used tires for liquefied methane production. Jour-
nal of Achievements in Materials and Manufacturing Engineering,
2 (87), 77-84. doi: https://doi.org/10.5604,/01.3001.0012.2830

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

. Vambol, S., Vambol, V., Sobyna, V., Koloskov, V., Poberezhna, L.

(2019). Investigation of the energy efficiency of waste utilization
technology, with considering the use of low-temperature separa-
tion of the resulting gas mixtures. Energetika, 64 (4), 186—195.
doi: https://doi.org/10.6001 /energetika.v64i4.3893

. Semko, A., Rusanova, O., Kazak, O., Beskrovnaya, M., Vinogra-

dov, S., Gricina, 1. (2015). The use of pulsed high-speed liquid jet for
putting out gas blow-out. The International Journal of Multiphysics,
9 (1), 9-20. doi: https://doi.org/10.1260,/1750-9548.9.1.9

. Vambol, S., Vambol, V., Kondratenko, O., Suchikova, Y., Hurenko, O.

(2017). Assessment of improvement of ecological safety of power
plants by arranging the system of pollutant neutralization. Eastern-
European Journal of Enterprise Technologies, 3 (10 (87)), 63-73.
doi: https://doi.org/10.15587 /1729-4061.2017.102314

. Otrosh, Y., Semkiv, O., Rybka, E., Kovalov, A. (2019). About

need of calculations for the steel framework building in tempera-
ture influences conditions. IOP Conference Series: Materials Sci-
ence and Engineering, 708, 012065. doi: https://doi.org/10.1088/
1757-899x,/708,/1/012065

. Dadashov, L., Loboichenko, V., Kireev, A. (2018). Analysis of the eco-

logical characteristics of environment friendly fire fighting chemicals

used in extinguishing oil products. Pollution Research, 37 (1), 63-77.

. Lukashin, Yu. P. (2003). Adaptivnye metody kratkosrochnogo prog-

nozirovaniya vremennyh ryadov. Moscow: Finansy i statistika, 416.

. Brown, R. G. (2004). Smoothing, forecasting and prediction of dis-

crete time series. Dover Publications, 480.

Svetun’kov, S. G., Butuhanov, A. V., Svetun’kov, 1. S. (2006).
Zapredel'nye sluchai metoda Brauna v ekonomicheskom prog-
nozirovanii. Sankt-Peterburg: SPbGUEF, 71.

Hyndman, R. J., Khandakar, Y. (2008). Automatic time series fore-
casting: the forecast Package for R. Journal of statistical software,
27 (3), 1-22. doi: https://doi.org/10.18637 /jss.v027.i03

Gambarov, G. M., Zhuravel’, N. M., Korolev, Yu. G. (1990). Statis-
ticheskoe modelirovanie i prognozirovanie. Moscow: Finansy i
statistika, 383.

Chetyrkin, E. M. (1977). Statisticheskie metody prognozirovaniya.
Moscow: Statistika, 200.

Lugachev, M. 1., Lyapuntsov, Yu. P. (1999). Metody sotsial'no-
ekonomicheskogo prognozirovaniya. Moscow: TEIS, 160.
Svetun’kov, S. G. (2002). O rasshirenii granits primeneniya metoda
Brauna. Izvestiya Sankt-Peterburgskogo gosudarstvennogo univer-
siteta ekonomiki i finansov, 3, 94-107.

Vartanyan, V. M., Romanenkov, Yu. A., Kononenko, A. V. (2005).
Parametricheskiy sintez prognoznoy modeli eksponentsial'nogo
sglazhivaniya. Vestnik NTU «KhPI», 59, 9—-16.

Tebueva, E, Streblianskaia, N. (2016). Adaptive method for predict-
ing short time series of natural processes. Sovremennaya nauka:
aktual’'nye problemy teorii i praktiki, 6, 83-87.

Svetun’kov, I. S. Samoobuchayuschayasya model’ kratkosrochnogo
prognozirovaniya sotsial’'no-ekonomicheskoy dinamiki. Available
at: https://www.hse.ru/data/2011,/02/28,/1211522815/2010
mk_article.pdf

Pospelov, B., Rybka, E., Krainiukov, O., Yashchenko, O., Bezuhla, Y.,
Bielai, S. et. al. (2021). Short-term forecast of fire in the premises
based on modification of the Brown’s zero-order model. Eastern-
European Journal of Enterprise Technologies, 4 (10 (112)), 52—58.
doi: https://doi.org/10.15587/1729-4061.2021.238555



20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

Koshmarov, Yu. A., Puzach, S. V., Andreev, V. V. (2012). Prog-
nozirovanie opasnyh faktorov pozhara v pomeschenii. Moscow:
AGPS MChS Rossii, 126.

Pospelov, B., Andronov, V., Rybka, E., Meleshchenko, R., Boro-
dych, P. (2018). Studying the recurrent diagrams of carbon monox-
ide concentration at early ignitions in premises. Eastern-European
Journal of Enterprise Technologies, 3 (9 (93)), 34—40. doi: https://
doi.org/10.15587/1729-4061.2018.133127

Andronov, V., Pospelov, B., Rybka, E., Skliarov, S. (2017). Ex-
amining the learning fire detectors under real conditions of
application. Eastern-European Journal of Enterprise Tech-
nologies, 3 (9 (87)), 53-59. doi: https://doi.org/10.15587/
1729-4061.2017.101985

Ahn, C.-S,, Kim, J.-Y. (2011). A study for a fire spread mechanism of
residential buildings with numerical modeling. WIT Transactions on
the Built Environment, 117, 185-196. doi: https://doi.org/10.2495/
safe110171

Webber, C. L., Ioana, C., Marwan, N. (Eds.) (2016). Recurrence
Plots and Their Quantifications: Expanding Horizons. Springer
Proceedings in Physics. doi: https://doi.org/10.1007/978-3-319-
29922-8

Sadkovyi, V., Pospelov, B., Andronov, V., Rybka, E., Krainiukov, O.,
Rud, A. et. al. (2020). Construction of a method for detecting arbi-
trary hazard pollutants in the atmospheric air based on the structural
function of the current pollutant concentrations. Eastern-European
Journal of Enterprise Technologies, 6 (10 (108)), 14—22. doi: https://
doi.org/10.15587,/1729-4061.2020.2187 14

Poulsen, A., Jomaas, G. (2011). Experimental Study on the Burning
Behavior of Pool Fires in Rooms with Different Wall Linings. Fire
Technology, 48 (2), 419-439. doi: https://doi.org/10.1007 /s10694-
011-0230-0

Zhang, D., Xue, W. (2010). Effect of heat radiation on combustion
heat release rate of larch. Journal of West China Forestry Science,
39, 148.

Peng, X, Liu, S,, Lu, G. (2005). Experimental Analysis on Heat Re-
lease Rate of Materials. Journal of Chongqing University, 28, 122.
Andronov, V., Pospelov, B., Rybka, E. (2017). Development of a
method to improve the performance speed of maximal fire detectors.
Eastern-European Journal of Enterprise Technologies, 2 (9 (86)),
32-37. doi: https://doi.org/10.15587/1729-4061.2017.96694
Pospelov, B., Andronov, V., Rybka, E., Meleshchenko, R., Gornos-
tal, S. (2018). Analysis of correlation dimensionality of the state of a
gas medium at early ignition of materials. Eastern-European Journal
of Enterprise Technologies, 5 (10 (95)), 25-30. doi: https://doi.
org/10.15587/1729-4061.2018.142995

Pospelov, B., Andronov, V., Rybka, E., Skliarov, S. (2017). Research
into dynamics of setting the threshold and a probability of ignition
detection by selfadjusting fire detectors. Eastern-European Journal
of Enterprise Technologies, 5 (9 (89)), 43-48. doi: https://doi.
org/10.15587/1729-4061.2017.110092

Pospelov, B., Rybka, E., Meleshchenko, R. Gornostal, S,
Shcherbak, S. (2017). Results of experimental research into correla-
tions between hazardous factors of ignition of materials in premises.
Eastern-European Journal of Enterprise Technologies, 6 (10 (90)),
50-56. doi: https://doi.org/10.15587 /1729-4061.2017.117789
Bendat, J. S., Piersol, A. G. (2010). Random data: analysis and
measurement procedures. John Wiley & Sons. doi: https://
doi.org/10.1002/9781118032428

34.

35.

36.

38.

39.

40.

41.

42.

43.

44,

45.

Singh, P. (2016). Time-frequency analysis via the fourier representa-
tion. HAL, 1-8. Available at: https://hal.archives-ouvertes.fr/hal-
01303330/document

Pretrel, H., Querre, P, Forestier, M. (2005). Experimental Study
Of Burning Rate Behaviour In Confined And Ventilated Fire
Compartments. Fire Safety Science, 8, 1217-1228. doi: https://doi.
org/10.3801 /iafss.fss.8-1217

Stankovic, L., Dakovic, M., Thayaparan, T. (2014). Time-frequency
signal analysis. Kindle edition, 655.

. Giv, H. H. (2013). Directional short-time Fourier transform. Journal

of Mathematical Analysis and Applications, 399 (1), 100-107. doi:
https://doi.org/10.1016/j.jmaa.2012.09.053

Pospelov, B., Andronov, V., Rybka, E., Popov, V., Semkiv, O. (2018).
Development of the method of frequencytemporal representation of
fluctuations of gasecous medium parameters at fire. Eastern-European
Journal of Enterprise Technologies, 2 (10 (92)), 44—49. doi: https://
doi.org/10.15587 /1729-4061.2018.125926

Pospelov, B., Andronov, V., Rybka, E. Samoilov, M., Kraini-
ukov, O., Biryukov, L. et. al. (2021). Development of the method
of operational forecasting of fire in the premises of objects under
real conditions. Eastern-European Journal of Enterprise Tech-
nologies, 2 (10 (110)), 43—50. doi: https://doi.org/10.15587 /1729-
4061.2021.226692

Sinaga, H., Irawati, N. (2020). A Medical Disposable Supply De-
mand Forecasting By Moving Average And Exponential Smoothing
Method. Proceedings of the Proceedings of the 2nd Workshop on
Multidisciplinary and Applications (WMA) 2018, 24-25 January
2018, Padang, Indonesia. doi: https://doi.org/10.4108/eai.24-1-
2018.2292378

Pospelov, B., Rybka, E., Meleshchenko, R., Krainiukov, O., Biryu-
kov, I, Butenko, T. et. al. (2021). Short-term fire forecast based
on air state gain recurrence and zero-order brown model. Eastern-
European Journal of Enterprise Technologies, 3 (10 (111)), 27-33.
doi: https://doi.org/10.15587/1729-4061.2021.233606

Pospelov, B, Rybka, E., Togobytska, V., Meleshchenko, R., Danchen-
ko, Y., Butenko, T. et. al. (2019). Construction of the method for
semi-adaptive threshold scaling transformation when computing
recurrent plots. Eastern-European Journal of Enterprise Tech-
nologies, 4 (10 (100)), 22-29. doi: https://doi.org/10.15587/
1729-4061.2019.176579

Pospelov, B., Andronov, V., Rybka, E., Krainiukov, O., Karpets, K.,
Pirohov, O. et. al. (2019). Development of the correlation method
for operative detection of recurrent states. Eastern-European Jour-
nal of Enterprise Technologies, 6 (4 (102)), 39-46. doi: https://
doi.org/10.15587 /1729-4061.2019.187252

Bestuzhev-Lada, 1. V. (1982). Rabochaya kniga po prognozirovaniyu.
Moscow: Mysl’, 430.

Seydzh, E. P, Uayt, Ch. S. (1982). Optimal'noe upravlenie siste-

mami. Moscow: Radio i svyaz’, 392.

DOI: 10.15587,/1729-4061.2021.242899

DETERMINING PATTERNS IN REDUCING THE LEVEL
OF BIO-DESTRUCTION OF THERMALLY MODIFIED
TIMBER AFTER APPLYING PROTECTIVE COATINGS
(p. 48-55)

Yuriy Tsapko
National University of Life and Environmental Sciences of
Ukraine, Kyiv, Ukraine



Kyiv National University of Construction and Architecture,
Kyiv, Ukraine
ORCID: https://orcid.org/0000-0003-0625-0783

Oleksandra Horbachova

National University of Life and Environmental Sciences of Ukraine,
Kyiv, Ukraine

ORCID: https://orcid.org/0000-0002-7533-5628

Serhii Mazurchuk

National University of Life and Environmental Sciences of Ukraine,
Kyiv, Ukraine

ORCID: https://orcid.org/0000-0002-6008-9591

Aleksii Tsapko

Ukrainian State Research Institute “Resource”,

Kyiv, Ukraine

Kyiv National University of Construction and Architecture,
Kyiv, Ukraine

ORCID: https://orcid.org/0000-0003-2298-068X

Kostiantyn Sokolenko

Bila Tserkva National Agrarian University,

Bila Tserkva, Ukraine

ORCID: https://orcid.org/0000-0003-4436-0377

Andrii Matviichuk

V. I. Vernadsky National Library of Ukraine,
Kyiv, Ukraine

ORCID: https://orcid.org/0000-0003-4051-2484

This paper reports the analysis of the biological destruction
of timber and the use of protective materials, which established
that the scarcity of data to explain and describe the process of
bioprotection, neglect of environmentally friendly agents lead to
the biodegradation of timber structures under the action of micro-
organisms. Devising reliable methods for studying the conditions
of timber protection leads to designing new types of protective
materials and application technologies. Therefore, it becomes nec-
essary to determine the conditions for the formation of a barrier
for bacteria permeability and to establish a mechanism for inhibit-
ing material biodegradation. Given this, the dependence has been
derived to determine the proportion of destroyed material under
the effect of microorganisms when using an antiseptic-hydropho-
bicizer, which makes it possible to evaluate biopenetration. Based
on the experimental data and theoretical dependences, the share
of destroyed timber was determined under the effect of microor-
ganisms, which is equal to 1 for natural timber. At the same time,
this value for thermally modified timber is 0.033, and, when it is
protected with oil — 0.009, respectively, exposed to the action of
microorganisms for 60 days. It should be noted that the presence
of oil, wax, and azure leads to blocking the timber surface from
penetration. Such a mechanism underlying the effect of protective
coating is likely the factor in the process adjustment, due to which
the integrity of the object is preserved. Thus, a polymer shell was
created on the surface of the sample, significantly reducing the
penetration of microorganisms inside the timber, while the loss of
timber mass during biodestruction did not exceed 2.5 %. There-
fore, there are grounds to assert the possibility of targeted control
over the processes of timber bio-penetration by using coatings
capable of forming a protective film on the surface of the material.

Keywords: protective agents, timber, penetration of microor-
ganisms, weight loss, timber surface treatment.
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XAPAKTEPUCTUKU JZKEPEJ CUPOI BOJU TA AHAJII3 OIITUMAJIbHOI MOJEJII IIPOIECY 3MILIYBAHHS 3
MO/IEJTIOBAHHSM IIAPAMETPIB B HACOCHUX YCTAHOBKAX JIJIS1 YMICTOI BOJH (c. 6-14)

Mastiadi Tamjidillah, Muhammad Nizar Ramadhan, Muhammad Farouk Setiawan, Jerry Iberahim

By BuBueni i BcTaHoBJIeHi AKICHI XapaKTePUCTUKY JKEPET CHPOi BOAN B PeTiOHAMbHIN KOMILTIEKCHIH CCTEeMi TTMTHOTO BOJIOMOCTAYaHHA
(SPAM) Bamnpkapbakysia s 3a0e31eUeH s 110/a4i TUTHOI BOAM B KIIbKOCTI 1 AKOCTI BiAMOBIAHO 10 cranzapTis. Byaa obpana i BusHauena
OTITUMAJTbHA MOJIeJIb MIPOIIeCy 3MIlTyBaHHs cHpoi Bozu i nosiamominiio xiaopuny (PAC) i Xxomy nacoca /iiist moadi Bogu 3 PiYoK JIJIsT BU3HA-
YeHHs CKJIaLy, 1110 BiANOBI/IA€ JsKepesIaM CUpol BOU KOKHOTO periony. TakuM YMHOM, BijoMa ONITHMAJIbHA MO/IeJIb HAJIAIITYBAaHHS TapaMeTpiB
MiK KBACIIOBOII BOJIOIO, CHPOIO BOJIOIO 1 XO/IOM Hacoca JIJIs KOKHOTO JiKepesia CUPOi BO/M 1 iHTerpoBaHa Ha PETiOHATbHOMY PiBHI B Pe3YJIbTaTi
BCeOIYHOTO MOCTi/UKeHHsT. MeToan MofieloBaHHsT mapameTpis Tarydi i moBepxHi BIATYKY MOXKYTb AOMOBHIOBATH OJIITH OJTHOTO i CTaTH ABOMA
MeTo/laMu, 10 WYTh I[JIIY-0-TJTY B [polieci onTuMisallii MpoAyKTiB /sl YucTol Boju. MojieltoBaHHS 11apaMeTpiB € IPAKTUYHUM KPOKOM
ONTUMI3AILT, B OCHOBI SIKOTO JIEKUTH TIaH (hakTopHOTro ApoGoBoro ekcrepumenty. OHaK BiZCYTHICTH CTATHCTHYHUX MPUITYHIEHD, 1O CJIi-
NyIOTh 3a €TAllaMH aHaJi3y, POOUTh Hell MeTO MMUPOKO BUKOPUCTOBYBAHUM HOCIHUKAMY i MpakTuKamu. [Ipy MiaHyBaHHI €KCIIEPUMEHTY
IpoIiecy 3MillyBaHHsI CHPOI BO/IM BUKOPUCTOBYBAJIN TTOKA3HUKHU KamamyTHocTi 5 J1/c, 10 71/c, 15 1/c, 20 1/c i 25 n/c, % xonnentpaiiii PAC
5 ppm, 10 ppm, 15 ppm, 20 ppm i 25 ppm 3 X070M HacocHOi ycTtanoBku 5 %, 10 %, 15 %, 20 % i 25 %. ¥ nporeci noxasamnust PAC saBxan
3BepTaiiTe yBary i criocrepiraiite 3a IOBEJIIHKOIO CHJIM TSDKIHHS IJIaBalounx 4acTUHOK (iokysr). IIoTiM 4acTUHKN JOCII/KYBaIN METO/IOM
CEM (ckamnyiouoi eJIeKTpOHHOI MiKPOCKOITT) /I/Isl BUBHAYEHHST PO3MIPIB 00JI0KeHNX 3epeH (HJIOKY.L.

K1r04oBi cioBa: XapakTepruCTHKH, TapaMeTpy, HAJANITYBAHHS, [0/1a4a, KalaMyTHICTb, 3MilllyBaHHs, KOHIIEHTPAIlisl, HACOC, ITOBE/IIHKA,

YMCTa BoJa.
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PO3POBKA METOY OIIHKU EKOJIOTTYHOTO PU3NKY 3ABPYJHEHHA IOBEPXHEBHX BO/I CIIOJIYKAMU
A30TY (c. 15-25)

H. C. JIo6oaa, M. €. Tayc

Po3po6JieHo MeToL KiIbKICHOI Ta sIKICHOT OI[IHKK PU3UKY 3a0pyAHEHHs HOBEPXHEBUX BOJ CIIOJYKaMK a30Ty Ha 6a3i BUKOPUCTAHHSIM 110~
KasHUKa CyMapHOTo BMICTy y Bojti JOpM HEOpraHiuHoro HiTporeny (Nyeopr), & came (NHZ +NO; +NO; ) Lleit MOKa3HUK POSIIISAAAETHCA K
KoeditieHT yyTauBocTi k. Bubip mokasnuka o6yMoBJeHUiT HEOOXIIHICTIO 3aXUCTy BOJI Bijl 3a0pyAHEHHS, CHIPUYMHEHOTO CIOJYKAMU a30Ty
T 9ac iX HaIXOo/KeHHS Bifl cimbebkorocmoaapebkux mkepen (Aupextusa 91/676/€C). [locBix po3BUHEHNX KpaiH MOKa3aB, MO CIIOJTYKH
a30Ty MOTIPIIYIOTh SKICTh BOJ Ta MPOTHAIIOTH AOCSITHEHHIO “I00POTO €KOJIOTIYHOTO CTaHy” BOAHUX 00’€KTiB. [[Jist TepUTOPIil i3 PO3BUHYTHM
CLJIbCHKUM TOCTIOZIAPCTBOM BasKJIMBUM € YCTAHOBJIEHHS €KOJIOTIYHUX PU3WKIB HAHECEHHS 30UTKIB B 3aJIEXKHOCTI Bifl CTyTEHS 3a6DyIHEHHS
HiTporeHoM. KisIbKiCHI OIIHKM €KOMOTIYHOTO PUBMKY HaaHi Ha Gasi IMOBIPHICHOTO MizxoMy. PU3nk po3paxoByBaBes sSIK 100yTOK WMOBIPHOCTI
BUHUKHEHHSA HeOe3NeuHoi MoIii ITOMHOKeHOI Ha HacriAku miel moxil. Hacmigku 3a6pyaHeHHsT PIUKU CIIOJYKaMK a30Ty OIIHIOBAIMCS SIK BIZHO-
IITeHHS cyMapHOi KOHIIeHTPAIIii CIOMyK a30Ty (TIOKa3HHUK YyTAMBOCTI k,) 10 iforo moporosoro snadenns (50 mr/av® a6o 11,3 mr N/av?). 3 meToro
PO3POOJIEHHST KAJIN SAKICHOTO Ta KiJIbKICHOTO OIiHIOBAHHS PU3UKY YCTAHOBJICHO 3B'SI3KU MiXK TIOKa3HUKAMU Yy TJIMBOCTI Ky, Ta MOKa3HUKaMU
pusuKy R. 3B’A3K1 OTPHMAHO K 7151 OKPeMUX PidoK, TaK i JOCHiIKyBaHOi TePUTOPii B I[L/IOMY IIIAXOM IIPOCTOPOBO-UACOBOTO Y3aTalbHeHH s,
VIMOBipHiCHi XapaKTePHUCTHKN MOKJIHBOTO eKOJOTITHOTO 36MTKY BU3HAYAIOTHCS Ha OCHOBI OTPHMAHWX perpeciiinux pisasub suxy R=F(k,)
Ta CTATHCTMYHOTO 3aKOHY PO3NOJIiNY BETMUMHN PU3UKy R. PospobieHnii MeTos 03BOTUTh BUSHAYUTH PAHT 30HU PU3MKY Ta HMOBIpHiCTH
MOTIAIaHHS B Hel B 3aIE5KHOCTI Bifl 33/IaHOTO MOKA3HUKA Yy TIUBOCTI Ky

KouoBi ciioBa: pusuk 3a6py/HEHHS CIIOTYKaMU a30TY, KOe(Dil[i€HT Yy TIUBOCTI, IIKAJIA OIiHIOBAHHS PU3UKY.
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BCTAHOBJIEHHS ITIPOIYKTHUBHOCTI AIMIHIUX KOPIB TA BUKU/IIB IAPHUKOBUX TA3IB 3 OPTAHIYHIX
BIZIXO/IIB 3A PISHUX MIJIXO/IB /10 OPTAHI3AIII TEXHOJIOTII iX TO/IBJII (c. 26-32)

A. II. 3omorapsos, B. I. IlickyH, A. B. IInsmnuenko, €. B. Pynenko, C. A. 3oxorapboBa, O. K. Tpinmm, 0. B. fuenko

IIpoBeieHO aHAMI3 TAXOAIB 31 3HUKEHHsI BUTPAT KOPMOBOTO OLJIKY Ta BUKHIIB IAPHUKOBHX Ta3iB 3 OPTaHIYHUX BiAXO/IB IPU BUPOOHI-
IITBI MOJIOKA 1 BCTAaHOBJIEHO HEOOXIIHICTh BUSHAYEHHST [IUX TIOKa3HUKIB 3a PI3HUX TAXOIB /[0 opraHizarii TeXHOJIorii X rotiBJIi.

[TigBumeHHs BMICTY Ba’KKOPO3IIEIIIOBAHOTO IPOTEIHY B PaIfioHaX BUCOKOIPOAYKTUBHUX KOPIiB Z03BOJIMJIO 3HU3UTH BUKHU/N TAPHUKO-
BUX rasiB y pospaxyHKy Ha 1 rosioBy 3a 100y Ha 14,12 % B exsiBanenti COy nipu Buxopucranti 1,5 kr TEII-mikey B paiiosi rogisii Kopis.



TTpu 3acrocysanni 1,0 kr TETI-mikey 1ieit nmokasuuk gopisuioBas 6,44 %. Y nepepaxyHky Ha 1 KT MoJIOKa 6a3uCHOI JKUPHOCTI 11i OKA3HUKU
CcTaHoBIATH 26,72 % Ta 12,98 % BignosigHo.

BaratokpurepiaabHuii aHa i3 BUPOOGHUIITBA MOJIOKA 32 PI3HUX TAXO/IB MO0 OpraHisallii TeXHOJIOTIi ToAiBI AITHUX KOPIB i, 30KpeMa,
npu BukopuctanHi 106asku TEII-MiKc 3 3aXUIIEHUM TIPOTETHOM MOKa3aB CyTTEBY nepesary gociigsoro apianty Ne 1 (1,5 kr TEIT-mikcy).
[l nporo 1iboBa (YHKILS 32 BUBYEHUMHU KPUTePisiMu € Haiimenoro i cranoButh 0,039 B mopiBHAHHI 3 i1eani3oBaHUM BapiaHTOM. Y TOM
JKe yac 1iapoBa (GyHKIist KonTposbHoro Bapianty (6e3 TEII-mikcey) ripmia B 2,67 pasu, a st gocaianoro sapianty Ne 2 (1,0 kr TETI-mikcy)
1€l TIOKa3HUK JTOpiBHIOE 2,12.

Bukopucranus TETI-Mikcy B rofiBi KOpiB 3a6e31edrio miBUIIEHHS IX MOJOYHOT IPOAYKTUBHOCTI, BMICTY MOJIOYHOTO JKUPY Ta OLIKY i,
SIK HACJIJIOK, TPUGYTKOBOCTI BUPOOHUIITBA MOJIOKA.

JIOCTIIZKEHHSIMU BCTAHOBJIEHO, 1110 BUKOPUCTAHHS 3arpONOHOBAHUX THAXOIB 0 OpraHizaiiii TeXHOJIOrT ToAiBIi KOPiB 3a0e31e4yioTh
Mi/IBATICHHAS IX TPOLYKTHBHOCTI, 3HIDKCHHS BUTPAT KOPMOBOTO GIIKY Ta TOKPAITCHHS 3aXCTyY HABKOIMIIHBOTO cepeoBimia. Mmosipro, me
MOB’A3aHO 31 301IBIICHHAM BMICTY BaKKOPO3IICILIIOBAHOTO IPOTEIHY B PaIlioHaX BUCOKOIPOLYKTUBHUX KOPIB.

KiiouoBi cioBa: npuB’sizie yTpuMaHHst, AiiHi KOPOBU, MOJIOYHA TPOLYKTUBHICTD, TAPHUKOBI razu, GaraToOKpUTepiaabHuii aHasi3.
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BU3HAYEHHS IMHAMUKH YTBOPEHHS MOHOOKCU/IY BYIJIEIIO ITPY ITPOBEJIEHHI ITPOIECIB
TA30BOTO 3BAPIOBAHHSI (c. 33-39)

B. B. bepesyupkuii, 1. I. Xonnaxk, H. JI. Bepeayubka

TIpoBezieHo MOCTIKEHHST TTOBITPSIHOTO CEPEIOBHINA, i€ BiAOYBAIOTHCS 3BAPIOBAIBHI TIPOIECH, OCOOJIBY yBary 3BEPHEHO HA YTBOPEHHS
Mmonookcuay Byrieito (CO) B pobouoMy cepeloBUIIl B POLIECi Ta30Boro 3BapioBanHs. [1o6yoBani rpadiku Ta OTpUMaHi MOJHOMIaIbHI 3a-
JIEKHOCTI 3MIHV KOHIIEHTPAIlii Ya/iHOro Tasy B MOBITPi poOOUYOT 30HM MPU ra30BOMY 3BapiOBaHHi.

EKcriepuMeHTanIbHUME TOCIZKEHHAMU OYJI0 MiATBEPKEHO, 0 KOHIIEHTPAIlS Ya/HOTO Ta3y IepPEBUILYE MPUITYCTUMI CaHiTapHO-Tirie-
miuni nmoxasnuky — [JIK (20 Mr/m*) npu razoBomy 3papioBanmi. B pesysnrati excriepuMenty 6y710 A0BeeHo epeKTHBHICTh BHKOPHCTAHHS
JI0O/IATKOBOTO TIPUJIALY, a CaMe 30HTa-KOHIIEHTPATOPA ra3iB, 3 METOIO YJIOBIIOBAHHS 3BapIOBAJIbHUX Ta3iB, AKi yTBOPIOIOTLCS TP TIPOBEICHHI
ra3oBoro 3BapioBanus. Beranosieno, 1o nepesuiienss [JIK BinOyBaeThest npu MeBHUX yMOBAX IMpalli Ta 3BaploBaJIbHOTO ApoTy. Bukonano
aHaITi3 yTBOPEHHS YATHOTO ra3y MPH ra30BOMY 3BapIOBaHHi Ta 3p06I€HO MOPIBHSIHHS X MPOIIECIB i3 eIEKTPOAYTOBUM 3BapioBaHHsIM. OTpH-
MaHi MaTeMaTHYHi 3aJIEKHOCTI JI03BOJISIOTH TIPOBECTH OIIHKY PUSUKIB TIPAIll 3BapPIOBAIBHUKIB 1 3pOOUTH BHCHOBOK, IO €JIEKTPOYTOBE 3Ba-
PIOBaHHS XapaKTePU3YEThCs 3HAYHO OibInoi0 mBuKicTio yrBoperns: CO i3 moyaTky mpoiiecy 3apioBanHs (8,5 Mr/c), HajaJri 11s MBUAKICTh
3mentyeTbest 3a 20 ¢ y Ba pasu (110 4,5 mr/c). Uepes 90 ¢, mBuaKicTh CTa€ MOCTIIHOIO /10 2 MT/C. Y TMOPIBHSIHHI 13 1INM, Ta30Be 3BAPIOBAHHS
Ma€ NPaKTUYHO OJ[HAKOBY IBU/KICTb yTBOopeHHs CO, a came 0,3-0,9 mr/c.

3MIHIOI0YN TUTIN 3BAPIOBAJIBHIX JPOTIB, SIKi 3aCTOCOBYIOTHCSI TTPU Ta30BOMY 3BapIOBaHHI Ta BpAaXOBYIOUHM THII MaTepiamny sikuii Tpeba 6ye
3BapioBaty (y TOMY YKCJI TEPMiH HOr0 BUKOPUCTAHHST ), MOKHA BInBaTH Ha 06’emu emiciit CO, 1o noTparistiors y podbody 30HYy Ta 30HY
JIVIXaHHS TIpalliBHUKA.

KorouoBi ciioBa: ra3oBe 3BapioBaiis, aHaIi3aTOP-CUTHAII3ATOP, Ya{HII Ta3, IKIJJINBI KOHIEHTPAIlil, OTPYEHHS Fa30M.
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PO3POBKA CAMOHACTPOIOBAJIbHOI MOJIEJI BPAYHA HYJIbOBOTI'O IIOPAKY JJIS IIPOTHO3YBAHHS
HE3BOPOTHUX ITPOLECIB I ABHII] (c. 40-47)

B. B. Ilocnenos, B. A. Auaponos, €. O. PuGka, O. M. Kpaiiniokos, H. B. Makcumenko, L. 0. Bipokos, M. M. JKypascbkuii,
10. C. Beayria, 1. €. Mopo3sos, I. B. €srymenko

Po3pobiieHo caMOHACTPOIOBAIbHY MOJIENb BpayHa HyJIbOBOTO MOPAKY. laHa MO/elb I03BOJISIE IPOTHO3YBATH 3 BUCOKOIO TOUHICTIO
He TIJIbKU TTOXKeXK] B MPUMINIEHHAX, a I He3BOPOTHI MPOTIECH i SBUIIA BUTIAJKOBOTO i XAOTMYHOTO XapaKkTepy B peaibHuX ymoBax. CyTb
CaMOHACTPOIOBAJIBHOI MOJIeJIi OJISITAE B TOMY, 1110 Ha OCHOBI migxoay KasmaHna 3aliporioHOBaHO mapaMeTp 3TJIa/KyBaHHs 3aaBaTh st
KOKHOTO MOMEHTY 4acy. Takuil mapaMeTp BU3HAYAETHCS B 3aJ€KHOCTI BiJl pe3yJIbTyI0U0i ITOTOYHOI OMUJIKY TIPOTHO3Y 3 YpaxXyBaHHAM
peasbHoOI i HEeBiIOMOT ANHAMIKH AOCTIKYBAHOTO psify 1 nrymiB. IIpu npomy He moTpiben migbip mapameTpa 3ria/KyBaHHsI, XapaKTePHO-
TO /IS Bitomux mMozeseit. Kpim Toro, 3anporioHoBana caMoHacTpoOBaibHa MoJiesib bpayHa HyJIbOBOTO HOPSIIKY Ha BiJIMiHY Bij BijjoMux
Moudikaliiii He BUMarae 3aBiaHis MoJei AMHAMIKI PiBHS ZOCTIIKYBAHOTO 9acoBoTo psiay. CaMoHacTpoioBaibHa MOJIeab 3abe3neuye
3HEBAKJIMBO MaJli MOMUJIKY i OTIEPATUBHICTH TPOrHO3Yy. BUKOHAHO TIepeBipKy mpanesaTHocTi po3pobieHol Mol Ha TIPUKJIAJ eKcie-
PUMEHTAIBHOTO YACOBOTO PSIALY JIJIsl TOTOYHOT MipH PEKYPEHTHOCTI IPUPOIIEHD CTAHY TOBITPSIHOTO CepPeNoBUINa B 1abopaTopHiil Kamepi
TIpU 3aTOPSIHHI CUPTY. B AKOCTI KiJBbKICHUX TOKA3HUKIB SKOCTI MOMHUJIKN MTPOTHO3Y PO3TJISTHYTI MOTOYHI 3HAUEHHS 51 KBajpaTa Ta
abCoIIOTHUX 3HAUEHDb. BCTAaHOBJIEHO, 1[0 TOTOUHMIT KBAIPAT MOMUJIKH IPOTHO3Y BUSBJISETHCS Ha GIJIbII UIECTU TTOPSIAKIB MEHIIIUM B T10-
PIBHAHHI 3 BUIaJKOM (hiKCOBAHOTO TTapaMeTpa 3IJIa/KyBaHHSA 3 mo3aMeskHoi MuoknHn. OHaK MOTOYHMIT KBaZpaT HOMUJIKN ITPOTHO3Y

21t CTPUOKOMONIOHNX 3MiH IMHAMIKY PIBHS DALY BUSBJISAETHCA BABIUI MEHITNM y TIOPIiBHAHHI 3 (DIKCOBAHMM MapaMETPOM 3 MO3aMEKHOT




MHOKNHHN. Bigsnavaerncs, Mo OTpUMaHi pe3yiabTaTH MiTBEP/KYIOTh IPale3/[aTHICTh 3alPOIIOHOBAHOI CaMOHACTPOIOBAIbHOI MOAEJII
Bpayna Hy1b0BOTO 1OPSIIKY.

Kmo4oBi croBa: mporno3yBanms IOXKesKi, caMOHACTPOIOBAIbHA MOZie/Ib bpayna, 3aropamiis, HOBITpsIHe cepeloBHIINe, TOTOYHA Mipa pe-
KYPEHTHOCT].
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BCTAHOBJEHHS 3AKOHOMIPHOCTEI 3HVWKEHHS PIBHS BIOJIECTPYKIII TEPMIYHO MOJUMIKOBAHOT
JEPEBUHU IITPU HAHECEHHI 3AXMCHOT'O ITIOKPUTTH (c. 48-53)

0. B. Ilanko, O. 0. Top6ayosa, C. M. Magypuyk, O. IO. Ilanko, K. I. Cokonenko, A. B. Martsiiiuyk

[TpoBeeHo aHai3 1mo/10 GioJOTIYHOro PyWHYBAHHS JEPEBUHHU Ta 3aCTOCYBAHHS 3aXMCHUX MaTepiasiB i BCTAHOBJIEHO, 110 Mi3epHICTDH ja-
HUX JIJISE TIOSICHEHHS 1 OITICY TPOLIeCy 6i03axnCTy, HEXTYBAHHST €KOJIOTIUHO OE3IeYHNME 3aC00aMU PU3BOAUTD 0 Gi0AeCTPYKINT KOHCTPYKITIi
3 JIepeBUHM TIiJ1 €10 MiKpoopraniamis. Po3poOka HafiiiHUX METOAIB AOCIKEHHST YMOB 3aXUCTY JIEPEBUHMU TPU3BOANTD JI0 CTBOPEHHST HOBUX
THIIB 3aXMCHAX MaTepialiB Ta TEXHOJIOTIN 3acTocyBanHs. ToMy BUHMKAE HEOOXITHICTh BUBHAYEHHS YMOB YTBOPEHHS Oap>€EPY /IS TIPOHUK-
HocTi GakTepiil i BCTaHOBJICHHS MeXaHi3My raJbMyBaHH 6i0uec1‘pyxuﬁ Marepiaiy. Y 3B’3Ky 3 I[IM BHUBE/ICHO 3aJI€KHICTD /TSI BUSHAUCHHS
YaCTKM 3PYHHOBAHOTO Marepiasty Ii/l i€ MIKPOOPraHi3MiB TPH 3aCTOCYBaHHI aHTHCENTHKA-TiApodobizaTtopa, 1Mo J03BOJSAE OIHUTH Gio-
MIPOHUKHEHHS MaTtepiany. 3a eKCIepUMEeHTAIbHIMI JTaHUMU Ta TEOPETHYHUMH 3aJI€KHOCTSIMI PO3PAXOBAHO YACTKY 3PYHHOBAHOI /IePEBUHI
TIPU i MiKPOOPTaHi3MiB, SIKUIT CTAHOBUTH JIJIsT HATYpaibHO1 fepeBunn 1. [Ipu 1ibomy, 11e 3HaYeHHST 11T TEPMiYHO MOIN(DIKOBAHOI I€PEBUHU —
0,033 Ta mpu 1i 3axucti macsom — 0,009 BizmosiaHo 1pu il Mikpooprauiamis mpotsrom 60 mi6. Coriz 3a3HAYMTH, IO TPUCYTHICTH MACTI0-BOCKY
Ta Jla3ypi MPU3BOJUTD JI0 3aKyIIOPKU HOBEPXHi /IepeBUHU Bi/l IIPOHUKHEHHs. BoueBu/ib Takuil MexaHi3M BIUIMBY 3aXMCHOTO HOKPUTTS € TUM
(hakTOpOM peryJroBaHis TPOIECY, 3aBAAKN SIKOMY 36epiraeTbest Iiicticts 06’ekry. Tak, Ha moBepxHi 3paska OyJia cTBopena moJiMepta 060-
JIOHK, 1[0 3HAYHO 3HU3K/Ia TPOHUKHEHHA MiKPOOPTaHi3MiB 10 IEPEBUHM, a BTpaTa MACH JIePEBUHM TIpK GiogecTpKIii He mepesuimia 2,5 %.
TakuM YMHOM, € MIJCTABU CTBEPKYBATU PO MOXKJIMBICTD CIPSIMOBAHOIO PETYJIIOBAHHS MPOLECIB GIOMPOHUKHEHHS /10 IEPEBUHU TLISIXOM
3aCTOCYBaHHS MOKPUTTIB, 3/[aTHUX YTBOPIOBATH HA IIOBEPXHi MaTepianry 3aX1UCHY ILTiBKY.

Kio4oBi cioBa: 3axucHi 3aco6u, JiepeBrHa, IPOHUKHEHHsT MiKPOOPraHi3MiB, BTpata MacH, 0GpOGJIeHHS OBEPXHI I€PEBUHN.



