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TECHNOGENESIS AS A FACTOR FEATURE OF TECHNOGENIC-
CONDITIONED HEAT SUPPLY SYSTEMS IN WHICH ELECTROMAGNETIC
FIELDS ARE USED IN THE PREPARATION OF WATER

Modern civilization in the twenty-first century has entered a new phase of its
development, when people have taken on the function of integrating their knowledge to
create new nanotechnologies that are highly efficient for the economy and energy
production and safe for environmental impact.

The article emphasizes that the main tactical intention to ensure high efficiency of
production processes and preventive production activities in construction in the process of
non-reagent preparation of water in electromaanetic fields (maanetized water of heat
supply systems) is the unification of organizational and management decisions in the
process of operation of heat power systems (feasibility studies) in order to achieve reliable
analytical information on the results of passive monitoring of material flow status of
feasibility studies.

The key tactical intentions of achieving high efficiency of production processes of
prophylactic production activities in the process of non-reactive water treatment in
electromaanetic fields (maanetized water in heating systems) are the unification of
organizational and management decisions in the operation of systems of thermal power
facilities (GPO) in order to achieve reliable analytical information about the results of
monitoring the passive state of material flow in the systems of GDO. As the results of the
studies showed, the sensitivity of the methods used to control the state of material flows of
HPO systems allows to determine the dynamics of the components of material flows in time
and space.

According to the scientific and technical literature and personal research, the
technoloay of usina maanetized water for its preparation in heating systems is relevant and
promising due to its implementation (based on experimental testing) and saving eneray
and material resources, as well as the formation of biological fouling. We have found that
the sensitivity of the information-analytical system, which is material flows, arises in
complex inoraanic systems, which is a maijor factor in the sequence of operation of water
treatment technoloay in electromaanetic fields (EMF). This is confirmed by the fact that
the proposed analytical control system (indicator) is, with the linearity of the calibration
functions, a feature of determining the concentration below which it is impossible to
determine the presence of this component in the material flows.

Keywords: technogenesis, economic and enerqgy resources, electromagnetic fields,
passive monitoring, self-organization of heat supply systems (thermodynamics and
synergetics), indicator control systems.

Introduction. Modern civilization in the XXI century has entered a new phase of its
development, when people assumed the function of integrating their knowledge to create new
nanotechnologies that are highly efficient for the economy and energy production and safe for
environmental impact.

Analysis of research and publications. During the scientific and technological revolution,
a profound transformation of economic, environmental and energy problems of cities and, first
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of all, heat and power is carried out. This approach is given in the works of well-known
scientists Herasymchuk 1.S., Shkarupa O.V., Golubitska T.V., Biehun S.V. and others, on the
economics of natural resources and the intensification of heat and power processes (with the
exception of the low efficiency of heat) is due, in some cases, to the irrational consumption of
energy, material resources (energy) due to the formation of biofouling in the piping systems of
heat power objects (HPO), as evidenced by many publications [1, 2, 3, 4]. These scientific
publications state the prospects and economic attractiveness of the use of reagent-free water
treatment in electromagnetic fields (EMF) of heat supply systems. The works emphasize the fact
that the use of magnetized water in the HPO systems guarantees the rational use of natural
resources, technological production materials, etc.

Problem statement. Proof of the economic attractiveness of the use of reagent-free water
treatment with electromagnetic fields (EMF) of heating systems may be the decline in the
volume of biofouling on long-working HPO production systems and the exclusion of their
formation when applying for water treatment in the EMF at the new buildings, the use of
magnetized water, due to the equivalence and optimality between the parameters of magnetized
water obtaining and their specific indicators of material flows in HPO systems. Such approach
to the implementation of reagent-free water treatment technology provides a constant state of the
assimilation potential of the atmosphere in the location of the HPO systems. At the same time, it
is possible to achieve such success only under the condition of a combination of measures in
relation to organizational and managerial decisions, as the vector value of Fig. 1, regulation of
industrial processes of heat generation (Law of Ukraine, 2019), therefore, the effectiveness of
the proposed nanotechnology by determining the forecast of the dynamics of the state of
material flows of HPO systems usina the results of passive monitoring (priority level).

Technogenic-conditioned
system (functions)

anagement

Prognosis
|043U0)

Diagnosis

Fig. 1 Diagram of techno-natural system and its vector components

Main part. We, on the basis of the collected, processed data on nanotechnology,
developed technological regulations for the practical use of production technology for
reagent-free water treatment in electromagnetic fields (EMF) of heat supply systems in the
construction industry. That is, adaptation of scientific results in practical terms (ISO standards
- International Standard Organization) as the factor indicator sign of control due to man-
triggered material flows [5], which in the conditions of economic globalization provide
consistency between the effectiveness of the proposed nanotechnology and the exception of
negative impacts on the environment (atmosphere).

The scientific basis for solving this problem is the justification of measures of
organizational and managerial decisions in the operation of HPO systems in which EMF
(positive technogenesis) is used for water treatment. Thus, the consistency of the state of the
material flows of the HPO systems with optimally equivalent parameters of magnetized water
is highlighted. Due to this, a high level of efficiency of the proposed nanotechnology is
achieved, and as a consequence — the preservation of the assimilation potential of the
atmosphere. Therefore, the studies were carried out in a complex system (Fig. 1), research:
"Human - economy - natural environment." The application of a comprehensive system of
research allows to determine the dynamics of changes in the constituent material flows under
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the influence of EMF by hydrochemical, electrophysical and thermophysical specific
indicators (potentials).

Object of research. HPO systems (term of 5 years).

Purpose of research. Establishment of measures of ecological-production
organizational-management decisions at operation of man-triggered (positive artificial
technogenesis) material flows owing to application of reagent-free water preparation in EMF
[1].

Materials and methods. The work uses statistical and mathematical analysis [6],
methods of conceptual mathematical modeling [7, 8, 9, 10, 5]. Methods are divided into the
following groups: methods of information collection (passive monitoring); methods of
information processing; methods of interpretation of the results; methods of forecasting and
mathematical modeling.

Results and discussion. In our works [1, 2, 3, 4, 11] the prospects and relevance of the
method of reagent-free water treatment in heat supply systems with the use of
electromagnetic fields were shown. At the same time, scientific and technical features of
man-triggered material flows of HPO systems in the process of water preparation were not
proved earlier and only now (for the last 3 years) received such opportunity. The fundamental
conclusion of the research results of HPO systems was the fact that the material flows in them
are man-triggered, as a factor feature of technogenesis (the positive feature of the use of
EMF). It should be noted that the formation of the chemical and physical composition of the
material flows of heat supply systems depend on two main factors:

- first, direct factors that directly affect the technology of water treatment;

- second, indirect factors that recognize the conditions for the implementation of
production decisions (organizational and managerial decisions) and ensure high efficiency of
production and environmental activities.

This classification creates a set or structure of relations between factors and as a result
there is a need for these relations and interaction between the structural components of man-
triggered material flows.

The first stage of such studies of engineering heating system is a formalization of this
problem, which allows to quantify the natural resources that engineering system uses, the
spatial-temporal spread of core components of technologically triggered material flow. The
result of the first stage, thanks to mathematical calculations, is a generalized conceptual
model of an engineering heat supply system, Fig. 2.

At the second stage of research, the technological regulations of reagent-free water
treatment in heat supply systems are developed, when numerical specific indicators of the
conceptual model are determined.

At the third stage of research, scientific regularities are established, or rather, the
possibility of achieving equivalence and optimality between the parameters of the magnetized
water obtained by us and the specific indicators of man-triggered material flows of the HPO
systems of the construction industry is concretized [4, 12].

In the end, the optimal thermal optimum of the HPO systems and the effect on the
assimilating potential of the atmosphere are determined, these scientific materials received the
certificate for intellectual property [13].

Despite the high prevalence of urban engineering structures of heat supply systems, in
general, real engineering structures are designed as micro boiler rooms, which simplifies the
use of a formal model.

We found that under the influence of EMF the self-organization in the heat supply system
becomes possible (simple organizational systems - complex inorganic systems) due to the
interaction of thermodynamic and synergistic processes. Under the influence of EMF, the
physical purpose of self-organization, simple inorganic systems of material flows are
characterized by the absence of chaos of particle motion. According to [14]:
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1) “the processes of destruction and creation, degradation and evolution in the Universe
are equivalent”, and 2) "the processes of creation + increase in orderliness have a single
algorithm regardless of the natural system". Thus, a clear example of self-organization from
chaos, in our opinion, is the appearance of an ordered structure (the action of EMF) in heat
supply systems in the formation of man-triggered material flows.

Substantiation of technological regulation w/r preparation of water in
EMF for feasibility studies in connection with innovative updating of
functional and applied aspects according to their specific indicators
during operation of heat supply swystems; reference technological
mndicators (on principles of equivalence and optimality of increase of
catalytic activity of water in 15 times; specific heat capacity in 1,1 c.un.)

Provision of T Ecologically safe
reliability of (technogenic) level
operation of Passive monitoring of of operation of the
engineering 41 the state of material |*| feasibility stody
systems of heat flows (analysis, systems:

supply: by hydro systematization, by the additive
chemical potential formalization of data). function of material
-concentration of the principle of flows
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- by  electro- results of the EMF: on technogenic risks
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_ by y

thermophysical

potential 0.9, 1,0

I

Technogenic effect on the atmosphere (due to the usze
of EMF) in terms of heat total heat balance
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Fig. 2 Structural and graphic conceptual model

Due to the self-organization of heat supply systems, an important factor in the operation
of man-triggered material flows is the establishment of scientific regularities of the
equivalence of the parameters of the obtained magnetized water with the corresponding
specific indicators of material flows of the HPO systems. This need arose from the fact that
when we receive magnetized water for heat supply systems, the optimal parameters of its
state are determined in advance and therefore these requirements must be observed for heat
supply systems.

The purpose of this publication is also to substantiate the need to combine into a single
whole the main characteristics of nanotechnology of reagent-free water treatment in EMF
(strategic intentions) and organizational and managerial tactical intentions, which are the
mandatory component of the creation of innovative technologies (Fig. 3).

At the same time, it can be noted that only such interpretation of the received scientific
material gives the chance to estimate interrelations and interactions between the components
of the investigated nanotechnology, including, construction branch (technological and
organizational and administrative aspects).
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Fig. 3 Modern organizational and management decisions in the operation of heat
supply systems in conditions of reagent-free water treatment in electromagnetic fields

It can be stated that such a theoretical basis has an important applied value because it
allows to be a guide in the operation of new nanotechnology. Thus, the solution of the
problem of reagent-free water treatment in heat supply systems has several ways of its
implementation: magnetic, electromagnetic (magnetizing of water). And therefore, the right
choice of one of them can determine the further production and environmental situation. In
this connection, the reliability of analytical information directly depends on the means of
ensuring the quality of the results of physical and chemical analysis (organizational and
managerial decisions).

The table shows the main stages of these tactical intentions. The shortened presentation
of the material is due to the fact that certain stages of scientific work are reflected in the
scientific press [1, 15].

The sensitivity of the information-analytical system, which are the material flows of the
HPO system, is the ability of the method to respond to changes in the content of the
components of the material flow by the interaction between them, if the response of the
instrument (receiving magnetized water and its concentration in the material flows there is an
interdependence, so-called calibration function:

Y = f(Piy+ xi), €))
where Y is the detector signal; Piy - y is the parameter, and the component (self-
organization: simple inorganic system - complex inorganic system).

When the calibration function is linear, the sensitivity of the method is determined by its
slope:

Sx = Ay / dx 2)
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Fig. 4. Information and analytical system

The detection limit is characterized as the concentration below which it is
impossible to determine the presence of this component in the sample. Mathematically,
this value is characterized by:

Xd=Xo+Koo0, 3)

where Xd is the detection limit;

Xao is correction of idle experience (average Xi);

K is the factor, which depends on the spread of measurement error;

oo is standard deviation of the results of the idle experiment.

With the response that exceeds Xd, it is believed that a certain substance is found. In the
case where Xd is in small concentrations, then the standard deviation co of the response of
the idle experiment is usually unknown. Under these conditions, co is replaced by (S - sample
standard deviation of the idle experiment, which is calculated through "n" measurements),
and the limit of finding is calculated by the formula:

Xd =Xo + tor S/An , 4
where to. is the critical value of t-propagation for a given probability level at n-1 degrees
of freedom.

The calculations on the choice of the analytical control method play a decisive role in the
application of the indicator control system as a factor indicator of the efficiency of production
processes in the application of nanotechnologies, which are used for reagent-free water
treatment in HPO (electromagnetic water treatment with the established optimal parameters).

Summary. Thus, according to our findings, the key tactical intentions to the achievement
of high efficiency of production processes of preventive productive activities in the process of
reagentless water treatment in electromagnetic fields (magnetized water in heating systems) is
the association of organizational and management decisions in the operation of systems of
heat power objects (HPO) with the aim of achieving reliable analytical information on the
results of the passive condition monitoring of material flow in HPO systems. As shown by
the results of the research, the sensitivity of the methods used to control the state of material
flows of the HPO systems allows us to determine the dynamics of the constituent material
flows in time and space.

According to the scientific and technical literature and personal research of technology of
use of magnetized water for its preparation in heating systems is relevant and promising
through its implementation (according to the materials of pilot testing) and savings of energy
and material resources, and the formation of biofouling is eliminated. We found that the
sensitivity of the information and analytical system, which are material flows, occurs in
complex inorganic systems, which are the main factor sign of the consistency of the
functioning of water treatment technology in electromagnetic fields (EMF). This is confirmed
by the fact that the proposed system of analytical control (indicator) is, with the linearity of
calibration functions, the feature of determining the concentration below which it is
impossible to determine the presence of this component in material flows. This complex
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control system is based on previously established scientific regularities of nanotechnology
effectiveness, on the basis of which this scientific publication became possible.
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H.E. ’Kypasckan

Texnozenes, Kaxk (Dakmopuvlii HPU3HAK MEXHOZEHHO-00YCI06/IEHHBIX CUCHIEM
meniocnabcenus, 6  KOMOPLIX  NpU  NOO20MO6Ke  600bl  UCHOJIb3YIOM
INEKMPOMAZHUMHBLE NOJIA

B cmamve nooueprxusaemcs, umo OCHOGHLIM MAKMUYECKUM HAMEDEHUeM HA Nymu
obecneuenus BbICOKOIL aghhexmusrnocmu NPOUZBOOCMBEHHBIX — NPOYECCO8 u
npedynpeoumenbHoll Npou3e0OCMEEHHOU OesmeIbHOCHIL 6 CIPOUmeETbCmeée 8  npoyecce
be3peazeHmMHOIL NOO20MOBKY 800bl 8 JNEKMPOMASHUINHBIX NOJAX (OMACHUYEHHAS 800a CUCTeM
MENIOCHADNCEHUS) AGTAEMC  00bEOUHEHUE  OP2AHUZAYUOHHO-YNPAGTICHYECKUX DEUeHUll 6
npoyecce KCNIyamayuu  cucmem  meniodHepeemuyeckux obvekmos (T20) ¢ yevio
docmudicens HAOEHCHOU AHATUMUYECKOL UHpopMayuy nO UMo2am NpoeeodeHUs NACCUBHO20
MOHUMOPUHA COCMOSIHUS MAMepUaibHbix nomokom cucmem TO0.
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Knrouesvie cnosea: mexnozenes, IKOHOMUYUECKOe U IHeEpzopecypcocOepezaiouee
HPOU360OCHIGO, INEKMPOMAZHUNIHBIE NOJIA, NACCUGHBIL MOHUMOPUHZ, CAMOOP2AHU3AUUSA
cucmem MmeniocHabHcenust (MepMOOUHAMUKA U CUHEPZEMUKA), UHOUKAMOPHbIE CUCIEMbL
KOHMPOJA.

H.€. XKypascbka

Texnocenes, Ak  ¢pakmopna  03HaAKA  MEXHOEHHO-3YMOGNEHUX  CUCIHEM
MEenOnOCIMAaUants, 6 AKUX NpU NIO20MOBUI 600U GUKOPUCHOBYIOMb ENEKIMPOMAZHIMHI
nonsa

Y ecmammi nioxkpecntoemsbcs, wo 0CHOBHUM MAKMUYHUM HAMIPOM HA UWLTAXY 3A0e3nedeHHs
BUCOKOI eqheKmMUGHOCMI BUPOOHUHUX NPOYECi6 Ma NONEPeOdICYBATbHOL GUPOOHUYOT OLSIHOCE
6 0YOigHUYMEI 6 npoyeci 6e3peaceHmMHOI Ni02OMOBKU 600U 8 eNEeKIMPOMASHIMHUX NOSX
(omacniuena 800a cucmem MENIONOCMAYAHHS) € 00 €OHAHHS OPSAHI3AYIUHO-YNPAGTIHCOKUX
piwiens 6 npoyeci exchayamayii cucmem mennoenepzemuunux 00 'ckmie (TEO) 3 memoro
00CscHen s HAOIIHOT  aHanimuyHol iHgopmayii 3a nidcymKamu Npo8eoeHHs: NACUBHO20
MOHImopuney cmary mamepianshux nomoxom cucmem TEQ.

Knrouosumu maxkmuunumy Hamipamu 0OCASHEHHS. GUCOKOI eqheKmUBHOCHIE GUPOOHUYLX
npoyecis npoghinaxmuunoi upooHUYOi JisIbHOCHI 8 Npoyeci be3peakmueHoi 0OpodKu 800U 6
CNeKMPOMACHIMHUX  NOJSIX  (HAMASHIYEHA 6004 6 CUCMEMAx ONndleHHs) € 00'cOHanms
OpeaHizayitiHux —~ ma  YAPAGUHCLKUX — pilleHb y  eKcnayamayis — cucmem 00 €kmis
mennoenepeemuru (ITI0) 3 Memor docsicHeHHA OOCMOGIPHOT aHamimuyHOl iHghopmayii npo
pe3yibmamu MOHIMOPUH2Y NACUBHO20 CMAaHy Mamepiansioeo nomoky 6 cucmemax 1 PO. Hx
NOKa3am  pe3yibmamu  O0CTONCeHb, WyMausicnmbs  Memoois, wo 3aACHOCO8YIOMbCsL  OJis
KOHMPO0 cmany mamepianeHux nomoxie cucmem HPO, 0036015€ 6usHauumu OUHAMIKY
CKIA008UX MANEPIATILHUX NOMOKIB Y 4aCi Ma npoCcmopi.

Bionogiono 0o Hayxkoeo-mexuiuHol aiimepamypu ma 0coOucmux 0OCHONCEeHb MeXHON02I
BUKOPUCTAHHSA HAMASHTYEHOT 600U OJiAl 11 NPUSOMYBAHHS 8 CUCIIEMAX ONANIEHHSL € AKNTYATLHOIO
ma NepcneKmusHOI0 3a605KU ii 8NPOBAONCEHHIO (3a Mamepianamu eKCnepUMeHmMAanIbHO20
MeCcmy6ants) ma eKOHOMII eHepeii ma MamepianibHUX pecypcis, a Maxodc HopMyeaHHio
bionoeiunozo  oopocmanns  ycysaemves. Mu  eusAum, wo  4ymasicmy  iHgopmayiiino-
AHATIMUMHOT CUCEMU, WO € MAMEPIATLHUMY NOMOKAMY, BUHUKAE Y CKIAOHUX HEOP2AHIHHUX
CUCEMAX, 5K € 20TI06HOI0 PAKMOPHOIO OSHAKOIO NOCTIOOBHOCHE (PYHKYIOHYBAHHA MEXHOAOIT
oulerHs 6oou 6 enexkmpomacHimuux nouax (EPC). Lle niomeepdoicyemvcs mum, wo
3aNPONOHOBANA CUCIEMA AHAWIIMUYHO20 KOHMPOIO ((HOUKamopa) €, npu JiHitiHocmi QyHKyil
KamiopyeanHsi, 0COOIUGICMIO BUSHAUEHHSL KOHYESHMPAYLL, HUXCHEe K0T HEMONCIUBO GUZHAYUIMU
HAABHICHb 1b0O2O KOMNOHEHMA 8 MAMEPIATLHUX NOMOKAX.

Knrouoei cnosa: mexnozenes, ekonomiune ma enepzopecypcozoepizaroue supooOHUYmeo,
CNIeKMPOMAZHIMHI ~ NOJIA,  NACUGHUIL  MOHIMOPUHZ,  CAMOOP2AHI3AUIA  CUCHEM
MEen10nOCMavaHts (MepmMoOUHAMUKA | CUHEP2EMUKQ), IHOUKAMOPHI CUCIeMU KOHMPOJTIO.
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