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Introduction. The current mission of the leadership of Ukraine, according to the Cabinet of Ministers
of Ukraine to discuss "Vectors of Economic Development 2030", is to create opportunities to realize the
existing geographical, resource and human potential of the country to ensure prosperity, security and
freedoms of every citizen of Ukraine through innovative economic growth [ 1]. At the same time, one of
Ukraine's strategies is to stimulate the development of innovations and modernization of economic sectors to
ensure their competitiveness. Also, according to the economic vision: human security, healthy nation,
economic strategy, reform of the social sphere, energy, environmental protection, innovative economy and
ensuring rapid and sustainable development of Ukraine in three stages, years:

1) Increasing competitiveness (2021-2022, 2022-2025),

2) Innovative growth (2026-2040),

3) Sustainable development (2041-2050).

According to the vision of the development of the sectoral sub-direction "Environment"”, "Public
administration, monitoring and control”, the matrix of economic recovery and development consists of:
public administration, monitoring and control; rational use of nature; implementation of the principles of
sustainable development and gradual transition to a "green economy" [1]. Therefore, the main task of today
is the introduction of innovative technologies to improve and reduce the losses of the economy of nature
management production activities in rich technological industries. To improve these processes, it is
functional to use eco-management. The relevance of the proposed topic is a local solution through the
analysis of the general environmental situation, technical condition of the system in the process of
modernization or design, technology of reagent-free water treatment (use of electromagnetic fields) at
thermal power facilities of rich industries and its environmental and economic viability and investment
attractiveness.

Review of the recent research and methodology. Economists, researchers, scientists, and
practitioners constantly pay a lot of attention to the study of resource availability and their effective use. in
particular, they are widely covered in many scientific works, manuals, and textbooks of their best practices
[2-4]. It is possible to draw theoretical and practical conclusions based on the results of economic activity of
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industrial production through a comprehensive economic analysis and taking into account the relationship
with the environment. Due to which the analysis of environmental activities is carried out in two directions:

- Determining the scale and results of environmental activities;

- Determining its impact on the formation and evaluation of performance indicators [2-6]. The
relevance of today's socio-economic needs is determined in publications [7].

The analysis of the work leads to the conclusion that the publications confirm the compromise
between economic development and environmental security. The authors carry out an ecological and
economic analysis of the causal relationships that exist in socio-economic systems and are characterized by
"interaction - change - consequences”. Only the rational use of nature determines the ecological and
economic balanced development of socio-economic systems. Studies of trial industrial nature management
are related to the anthropological transformation of the biosphere [7-11]. Ostap Semerak: "Sustainable
development should become a leading criterion of Ukraine's energy policy” Ukraine is ready to be an active
participant in the international fight against climate change and recognizes the importance of the national
economy's transition to a "green" model of development based on sustainable production and consumption
and depletion of natural resources and environmental degradation. In particular, it will create new jobs in the
field of environmental protection, promote energy efficiency and energy security, as well as allow Ukraine to
access various financial resources to stimulate low-carbon development at the national level, "said Ostap
Semerak, emphasizing that making strategic decisions in in the field of energy, Ukraine will take into
account primarily the issues of national energy security and the possibility of using the latest achievements
and developments in the field of "clean energy" [12].

On the basis of the presented literature review it is possible to form the concept of stable, ecologically
and economically safe nature uses and ways of its practical realization. So, nowadays, at modernization of
technological processes it is necessary to be guided by principles concerning forecasting of industrial nature
management:

The methodological principle of the forecast is the system-generalizing level of research of industrial
objects. Forecasting of environmental activities for thermal power facilities (TEO) is based on the following
principles of integrated management of technological processes, our research is based on the following
principles: system, scientific validity, optimally equivalent relationships between the components of
technological processes; on the principle of adequacy (vector orientation of technological processes), which
causes stable trends of change (interaction) of real processes; the principle of purposefulness, which
determines the nature of action, by creating such a logical chain of methodological system of research,
according to which there are interactions, when determining the overall purpose of the system and
subordinate to this goal the activities of all components of subsystems. Due to this, this system is considered
as a large system in which stability and sustainable development of the system is ensured, as a factor of
ecological and economic balanced development of socio-economic systems (components of conceptual
development). However, the works propose a thesis that states that the biosphere is the material basis of
nature and therefore, modernized technologies should be not only environmentally friendly, but also
biosphere-improving, as the basic principle of rationalization of nature. Other scientists who substantiate the
use of "green" technologies to obtain a biosphere-enhancing effect. The authors define the "green™ economy
as a branch of the national economy that reduces environmental risks and environmental degradation. Based
on the results of the literature review, it can be concluded that the central issues of nature management,
which need to be clarified, should be considered the formalization of parameters that allow to clarify the
compromise between economic development and environmental security. It is the economic and ecological
analysis of the components of technological processes allows to establish the limiting factors of development
in the system (action - state - improvement) and to identify certain patterns (trends) in order to overcome
them.

Task statement. The purpose of the systematization and formalization of the data of the results of
passive monitoring of the systems of the thermal power object under the conditions of action of
electromagnetic fields on them. The object of research is the structure of functioning of heat supply systems
as a factor of integrated management in the process of industrial nature management.

Subject of research: coherent connections and multifunctional interactions between system-forming
units of technogenic-conditioned material flows of a thermal power object. The methodological basis of the
study consisted of general scientific logical statistical, comparative research of scientific professional
sources, economic analysis and more.
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Basic material and results. Proposals that have tried to implement or are currently implementing
projects in the field of air quality monitoring, in various industries have faced a number of problems that do
not allow the use of their data in decision-making. This is hindered by:

« Insufficient ramifications of monitoring;

* Inconsistency of measurement methodology with practice;

» Unsystematic information on the collection of monitoring information (sometimes, the inability to
compare historical monitoring periods due to the different frequency of data collected).

However, it should be noted that these shortcomings are not the result of insufficient efforts, but
rather a confirmation of the thesis that air monitoring is a resource-intensive, systematic and long process
that should be carried out professionally. And such attention to this issue, as well as the efforts they make to
answer the question of air quality, should be taken as a request, methods of indication of passive monitoring
are used in the natural environment under conditions of constant interaction with environmental factors.
From the methodological point of view, passive condition monitoring for heat supply systems, thermal
power facilities (TEO) using reagent-free water treatment in electromagnetic fields to increase the efficiency
of innovative methods, we have introduced as a form of impact (anthropogenic) monitoring.

The hierarchical structure of passive monitoring, against the background of long-term analysis and
systematization of the dynamics of transformations of the constituent material flows of feasibility studies,
allows to identify trends and characterize the process of self-organization into complex heterogeneous
inorganic systems due to electromagnetic fields and thermodynamic mechanism of their transformation. In
previous studies [13] it was found that magnetized material flows are characterized by deceptive mass or
energy exchange. And further research has shown the effectiveness of the mechanism of water treatment
using electromagnetic fields in the heat supply systems of the feasibility study.

The passive monitoring system is characterized as an integrated system that is subordinated to solve
the problems of eco-management of the feasibility study. The main components of the system of passive
monitoring of heat supply systems are as follows: two-level system of information control, graphic
conceptual models regarding the component and functional state of heat supply, as graphic signs of the
preface of further scientific and applied research; engineering-technological, organizational-managerial
aspects of reagent-free water treatment in electromagnetic fields of the feasibility study system.

Creation of a two-level control system for assessing the state of feasibility studies in the process of
electromagnetic fields.

The main tactical pressure of the development of system indicators in the premises of equivalence
between the formation of magnetized water in the device "llios-M" and directly with material flows, systems
of thermal power facilities (parameters of magnetized water and their specific indicators in heating systems
and artificial force of their heat-generating ability).

In addition, when monitoring the state of material flows, the principle of equivalence of
interhydrochemical, electrophysical and thermophysical potentials should also be maintained (the trend of
changing the concentration of components of material flows of different operating conditions of feasibility
study systems).

In tab. 1 the indicator system of control of an estimation of a condition of material streams of systems
of the feasibility study under various conditions of their operation is presented.

The table presents a complete description of the assessment of the state of material flows, in the
process of their self-organization under the conditions of EMF and different operating conditions of the
feasibility study systems. If you compare the quantitative values of the state of material flows with the
corresponding gradations of tap water [16, 17], then, it can be stated that there is a self-organization of
simple inorganic systems into complex inorganic systems.

System transformation (self-organization) is associated with the interaction of micro particles of
constituent flows under the influence of EMF and the formation of new complexes due to structural changes
in the component relationships in the material flows of feasibility studies in the process of organizing the
process.
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Table 1
Indicator information control system for assessing the condition of material systems of thermal power
facilities under the conditions of electromagnetic fields

+
Control values-indications for hydro chemical, Operation of systems
p/ | electro physical thermophysical potentials and HPO
il their specific indicators
opt. max.
conditions |  admissible
(critical)
1. | Specific indicators (from the parameters of 0.45 0.8
electromagnetic field oscillations and magnetic 0.56 0.96
field induction)
2. | The total concentration of the components of 1.1 0.8
material flows in the feasibility study system by
specific indicators
3. | The pH value as a charactenstic of the acid-base 1.2 1.7
properties of material flows by specific indicators
4. | Values of OKV potential as a characteristic of 1.5 1.1

physicochemical properties of material flows by
specific indicators

5. | The magnitude of the specific conductivity as a 1.6 1.4
characteristic of the thermophysical properiies of
material flows

6. | The walue of the additive function of matenial 0,54 0,22
flows, which have a man-made mnature of
development

7. | The magnitude of the specific heat of material 3.9 3.75

flows that characterize the heat balance of
feasibility studies

8. | The wvalue of specific indicators of potentially 0,12 0,48
poszible endorrhics in the functional system of
feasibility study

9. | The value of the saprobity index (as a specific 1.7 1.01
indicator) characteristics of the conmtent of
biological elements 1in material flows

10. | The value is the potential of trends in changes in 0.5 0.6
hydro chemical parameters in material flows by
equations Copt < 0.5 Cmax permissible

11. | The magnitude of the potential trends in electro 1.0 0.95
physical  parameters in material  flows
(technological norm-within the unit)

12_ | The value is the potential of trends in changes in 90.5 90,01
thermophysical parameters 1% and corresponds to
the ratio 94/ Qtab

Note:

1) indicators (1...11) have the dimensionality of the characteristics of quantitative gradations in conventional
units, and 12 indicators — in %.

2) tap water was used as a control (according to items 1...5);

3) the specific indicator of the saprobity index was determined taking into account the saprobity index, which
reflects the quality class of natural waters (tap water).

Conclusion. Thus, the results of the implementation of the concept and areas of efficiency are
analyzed and presented.

On the basis of the established scientific laws of properties of technogenic-caused material streams
preconditions are created:

1) determination of the cause and consequences of self-organization of heat supply systems of heat
and power facilities;

2) determination of eco-ternary (energy and energy costs) indicators in our planned research
methodology;

3) determining the limits of economic optimal gradations.
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The scientific and methodological concept of passive monitoring for the assessment of the state of heat
supply systems, under the conditions of initial action, on the material flows in them of electromagnetic fields
has been created. An effective form of water treatment in electromagnetic fields is the man-made nature of
material flows due to the electromagnetic dissociation of their micro particles and the formation of active
complexes (due to the interaction between them).

The result of passive monitoring - systematization and formalization of its data should be carried out
taking into account three aspects: engineering and technological, engineering and microbiological and
organizational and management decisions. It is shown that the system of passive monitoring is a mandatory
subordinate component of eco-management in the industrial sphere - thermal power facilities.

These used prerequisites for implementation, high efficiency of technological processes — 98 %, due to
the preservation of natural resources (energy resources by 20%, water resources by 5 %), the estimates of the
state of technology [13] belong to the main categories of nature economics due to provide tactical intentions
to create a mechanism for implementing environmental measures with the condition of a permanent basis for
the use of systematization and formalization of passive monitoring data, respectively, the competent and
functional state of heat supply systems [14, 15].
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KypaBcbka Hartanisn €BreHiBHa, KaHIuaaT TexHiYHMX Hayk, goueHTt. Jlixaubkmii Banepiii
BonogumupoBuy, cryaeHt. KwuiBcbkuii HallioHanbHHMH yHIBEpCHTET OyIIBHHITBA 1 apXiTEKTypH.
Cucrematu3aiis Ta ¢Qopmamizamisa JaHUX NACHBHOTO MOHITOPHHIY BiINOBITHO 10 KOMIOHEHTHO-
(yHKIIOHAJILHOTO CTaHY cUcTeM Temjonocrayanusi. OLIHEHO CTaH CHCTEM BOJSHOTO Ta Tapsioro
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TEIUIOTIOCTaYaHHS TEIIOCHEPTeTHIHUX 00’ €KTIB IS iHHOBAIITHOTO Ta KOHCTPYKTHBHOTO BHUKOPHUCTAHHS
TEIUIOBOI eHeprii npu eeKTUBHOMY 3aCTOCYBaHHI Ha yCiX AISHKAaX HHUX CHUCTEM: reHepalii, HarpiBy BOAU
a0o YTBOpEHHS NapH, TPAHCIOPTYBAaHHS OO CHOXHBaya, a TAKOX INPH BHUKOPUCTAHHI I CIIOKMBauaMH
0aratboxX Tranmy3eidl, y TOMy YHCII KUTJIOBO-KOMYHAJIHLHOTO KOMILIEKCY Ta OymiBeNbHOI ramysi. CTBopeHa
HaYKOBO-METOJIOJIOTIUHY KOHILEMIi0 31iCHEHHS MAaCUBHOTO MOHITOPHHTY JUIS OLIHIOBAHHS CTaHYy CHCTEM
TEIUIONOCTAaYaHHs 32 YMOB BHUXi/HOI [Iii Ha MaTepianbHi HOTOKH B HUX €JEKTPOMArHiTHUX MOJIB. 3’5COBAHO,
0 B pe3ylbTaTi MAcCHBHOIO MOHITOPHHTY CHCTeMaTH3aiis W ¢opmamizaiis HOro JaHWX ITOBHHHA
3IIACHIOBATUCS 3 YPaxyBaHHSIM TPHOX ACHEKTIB: iH)KEHEPHO-TEXHOJIOT1YHUX, 1HKEHEPHO-MIKPOOIOIOTIYHUX
Ta OpraHizauiiHO-ynpaBiIiHChKUX pimeHb. [lokazaHo, M0 cucTeMa MacuBHOIO MOHITOPUHTY € 000B’SI3KOBOIO
MIAMOPSAKOBAHOIO CKIIAJOBOI0 €KOMEHE/DKMEHTY y TPOMHUCIOBIN cdepi — TEIIOeHePreTHIHUX 00’ €KTIB
CHUCTEM BOJSIHOTO ¥ TIapOBOTO TEIUIONIOCTaYaHHsl IHHOBAaI[iiHOTO HampsMmy. [IpoBeneHO KpUTUYHUHN
CMHCJIOBUI aHali3 MOIISAIB YKpaiHCBKUX Ta 3apyObKHHX BUYCHHX Y cdepi eKOHOMIKO-€KOJIOTIYHUX Ta
OKPEMUX CKJIAJIOBUX, METOJIIB YIIPABIIHHS MPUPOJOKOPUCTYBAHHSIM Ta €KOJIOTTYHOI MOJITHKH. 32 X YMOB
NPiOpUTETHE 3HAUYEHHs Ma€e (OpMyBaHHA €()EeKTUBHOIO EKOHOMIYHOI'O MEXaHi3My MPUPOAOKOPUCTYBAHHS i3
LHEHTPAJIbHOTO NHUTAHHS I1HTErPAJLHOIO YIOPABIIHHA. YW CliX BBaXaTH e(eKTHUBHOI (dopmarizalito
napameTpiB, KOTpi JO3BOJSIOTH 3°5ICYBaTH KOMIIPOMIC MiX EKOHOMIYHMM PO3BHTKOM Ta EKOJOTIYHOIO
O0esnexoro. CaMe €KOHOMIKO-€KOJOTIYHMH aHali3 CKJIaJOBHX TEXHOJOTIYHUX IMPOIECIB  JI03BOIISIE
BCTAHOBHUTH JIIMITYI0Ul (PAKTOPU PO3BUTKY B CHCTEMI «JIisl — CTaH — BJIOCKOHAJICHHS» W BU3HAYUTH OKpeMi
3aKOHOMIPHOCTI (TeHJICHIIii) 3 METOI0 X MOJOJIaHHA. 3ampoIlOHOBAaHI BaXKeNi TONIMIIYIOTH IHTErpaibHe
yOpaBJIiHHSA B Ipoleci MOJEpHi3alii TexXHOJOrii Oe3peareHTHOI MiArOTOBKM BOJAM (BHKOPHUCTAaHHS
CJIGKTPOMArHiTHUX MOJIB) Ha MPaLIOIOYUX TEMJIOCHEPreTHYHUX 00 €KTax Ta YHEMOXJIMBIIOIOTH MPOLECH
3a0pyIHEHHS HaBKOJHUIIHHOIO MPUPOAHOIO CEPeAOBHINA, 3a0e3Nedyloud Npd LbOMY EKOHOMIiIo
CHEPreTHYHUX BUTPAT 3a YMOB IUIAHYBaHHS HOBHX 00’€KTIB. 3a3HaucHE JO3BOJISIE MiATBEPIUTH JOIIbHICTh
BIIPOBAKEHHS y TPOMICIIOBICTh PO3POOJICHOT CHCTEMH CHCTeMaTH3allil Ta popMaizamnii JaHUX MacCHBHOTO
MOHITOPHHTY.

Knwouogi cnoga: cranuii po3BUTOK, TEIUJIONOCTAYaHHS, NMACUBHUH MOHITOPUHI, MPHUPOIAOOXOPOHHA
JISAJIBHICT.
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Zhuravska Nataliia, PhD, Associate Professor. Likhatskyi Valerii, student. Kyiv National University of
Construction and Architecture. Systematization and Formalization of Passive Monitoring Data in
Accordance with the Component-Functional State of Heat Supply Systems. The article examines the
assessment of the state of water and hot heat supply systems of heat and power facilities for innovative and
constructive use of thermal energy, with effective use in all areas of these systems: generation, for heating
water or for generating steam, transporting it to the consumer, as well as when it is consumer so rich
industries. Including the housing and communal complex and the construction industry — for example, a
scientific and methodological concept has been created for the implementation of passive monitoring to
assess the state of heat supply systems, under the conditions of the initial action, on material flows in them of
electromagnetic fields. It has been established that an effective form of reagent-free water preparation in
electromagnetic fields is technogenic — the nature of material flows due to the electromagnetic dissociation
of their micro particles and the formation of active complexes (due to the interaction between them) is
determined. It has been established that as a result of passive monitoring, the systematization and
formalization of its data should be carried out taking into account three aspects: engineering - technological,
engineering — microbiological and organizational — managerial decisions. It is shown that the passive
monitoring system is an obligatory subordinate component of environmental management in the industrial
sphere — heat and power facilities of water and steam heat supply systems of an innovative direction. The
analysis of the content of the point of view of Ukrainian and foreign scientists, monographs is carried out and
joint conclusions are made in the conditions of the illuminated literary material under the following
headings: the main economic, environmental and regulatory aspects of nature management; the formation of
the biosphere in the conditions of transformation of its individual components; methods of environmental
management and environmental policy and the like. In these conditions, the formation of an effective
economic mechanism for environmental management is of priority; on the central issue of integral
management, it requires clarification — formalization of parameters should be considered effective, which
make it possible to clarify a compromise between economic development and environmental safety. It is the

- EkoHomika i pezioH Ne 4(79) — 2020 — HayioHanbHuli ynieepcumem im. FOpisi Kondpamroka - #8 67




Natural resource economics and environmental safety _

economic and environmental analysis of the components of technological processes that makes it possible to
establish the limiting factors of development in the system (action — state — improvement) and to determine
individual patterns (tendencies) in order to overcome them. The theoretical principles of magnetized water
are presented in the works, and the priority level is confirmed by the receipt of three patents of Ukraine for
useful action and one copyright certificate for intellectual property, and received support at domestic and
foreign conferences. The proposed levers improve integral control in the process of modernizing the
technology of non-reagent water treatment (use of electromagnetic fields) at heat and power facilities of rich
operating industries and make it impossible to process environmental pollution and save energy costs with
effective continuous planning of new facilities. Therefore, through the analysis of the general environmental
situation, the technical state of the initial data systems, it is possible to confirm the developed classification
and formalization of passive monitoring data, on the use of theoretical foundations in practice — the
regulations for industrial implementation, is the basis of the concept of sustainable development.
Keywords: sustainable development, heat supply, passive monitoring, environmental protection.
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