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The object of research is the crystal structure of poly-
morphic modifications of the BagTayOq; compound. This
compound has low dielectric losses in the microwave (mi-
crowave) range and can be used in microwave technology.
The compound crystallizes in the structural type of cryolite
with cubic lattice parameters a=8.69 A°. At the same time,
BagTasOqq has inherent polymorphism. The paper proposes
models of crystal structures for the a- and B-phases of the
compound for the spectra under the numbers 00-049-0899,
and 00-049-0903 in the database of powder diffraction pat-
terns PDF-2 for 2004. The compound has a lattice that
does not belong to the tetragonal system, as suggested
earlier, but to the orthorhombic one. For the-phase, a struc-
tural model is proposed: orthorhombic system with lattice
periods a=6.218 A°; b=8.509 A°; ¢=6.227 A°. The space
group P242,2¢ is possible (19). Odds factor R=8.54707 %.
For the B-phase: the orthorhombic system. The space group
of symmetry Fmmm (69) with lattice period is possible
a=8.668 (7) A° b=8.677 (8) A° c=8.685 (7) A°. Odds factor
R=7.03646 %. Let’s assume that the phase transitions are as-
sociated not only with a change in the lattice symmetry (the
appearance of the second crystal symmetry elements), but al-
so with structural disordering. The regular systems of points
of the a-and B-phases of the compound are not completely
filled, which introduces defects into the crystal lattice. Thus,
the structure of the a-phase of the compound is completely
occupied by the positions of the B2, B5, B6, B7, Ta2, Ta3,
03, 010 atoms (it has the correct system of points 4a). The
structure of the B-phase has regular systems of points 4a, 4b,
8/, 32p, completely filled with atoms. This leads to distortion
of the crystal structure of the test compound. The structure
of the B-phase additionally has elements of symmetry of the
mirror reflection plane, perpendicular to the x, y, z axes. They
have elements of symmetry: the axis of symmetry of the 2nd
order, parallel to the axes x, y, z. Also, helical symmetry axes

of the 2nd order (inherent in both structures), parallel to
the x, y, z axes, and grazing reflection planes perpendicular to
the x, y, z axes, with n-slip along the diagonal. The conducted
studies of the crystal structure of the compound allow to
study in more detail its physical properties, in particular, as
a promising dielectric in the microwave range.

Keywords: X-ray diffraction analysis, crystal structure,
Rietveld method, BagTayOyy compound, polymorphic modi-
fications.
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The object of research is gas and gas condensate reser-
voirs, which is being developed under the conditions of
the manifestation of the water drive of development and
the negative effect of formation water on the process of
natural gas production. In order to improve the existing
technologies for the development of natural gas fields in the
conditions of the manifestation of the water drive of deve-
lopment of productive reservoirs, a study was carried out
using the main tools of hydrodynamic modeling Eclipse and
Petrel from Schlumberger (USA). On the basis of a three-
dimensional digital model of gas condensate reservoirs, the
influence of the pattern arrangement of injection wells on
the coefficient of natural gas extraction during the injection
of carbon dioxide into productive reservoirs on the border
of a gas-water contact was investigated. The study was car-
ried out for a different number of injection wells (4, 6, 8, 12,
16 wells), which are evenly spaced along the perimeter of
the initial gas-water contact. According to the results of the
calculations, it was found that the production of formation
water decreases with an increase in the pattern arrangement
of the well. In the case of using 4 wells to inject carbon di-
oxide into a productive reservoir, the comulative production
of formation water at the end of development amounted
to 169.71 th.m®. With an increase in the number of injec-
tion wells to 16, the comulative production of produced
water decreased to 0.066 m?. This result is achieved due to
a more complete coverage of the perimeter of gas content
with carbon dioxide and the creation of an artificial bar-
rier between water and natural gas, which leads to a more
effective blocking of the movement of produced water into
productive reservoirs. According to the results of statistical
processing of the calculated data, the optimal value of the
number of injection wells was determined when injecting
carbon dioxide into the reservoir. The optimal value of
the number of injection wells at the time of the break-
through of carbon dioxide into the first production well is
7.86 (8) wells. The maximum value of the number of injec-
tion wells according to the results of statistical processing
is 6.8 (7) wells. The final gas recovery factor for the given
optimal injection value is 61.88 %. On the basis of the calcu-
lations, the technological efficiency of using as an agent for
injecting carbon dioxide at the boundary of the gas-water
contact was established in order to prevent selective water-
ing of productive reservoirs and production wells.

Keywords: 3D model of the field, gas condensate reservoir,
water drive, trapped gas, injection of carbon dioxide.
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The object of research is the process of monitoring the
limiting wear of polymer-composite bushings of the bearing
unit of the parallelogram mechanism of seeding machines.
This process is clearly manifested in determining the good
condition of the moving joints of machines operating in se-
vere operating conditions. The studies performed are based
on the principle of breaking the active link. The diagnostics
is based on this principle, which makes it possible to assert
with sufficient accuracy about the failure of the control link
of the mates of parts. The main hypothesis of the study is
that by developing a diagnostic system based on the con-
trol of composite bushings, it is possible to determine the
boundaries of the normal functioning of the sowing sections
as a whole. The solution of this issue without intervention
in the design of the sowing section itself is impossible. Since
the material of the sleeve is a polymer composite, which has
sufficient resistance not to pass an electric current, condi-

tions are created for the implementation of the proposed
diagnostic system. In this work, a regression model is built
to control and identify changes in the lateral backlash from
the operating time of the seeding complex. By analyzing
the data obtained, it is possible to establish the relation-
ship between the diagnostic parameter, namely, the fixation
of the rupture of the active link passing near the working
surface of the composite sleeve. The main limitations in the
development of this diagnostic system are the boundaries
of the control gaps in the mates, as well as the presence
of dielectric materials for the control parts. In the case of
a significant occurrence of an active rupture link or an
incorrect selection of its required diameter, then this diag-
nostic method may work inappropriately and the diagnostic
system becomes ineffective. The work reflects the timeli-
ness and rationality of the developed diagnostic system.
On the basis of such a diagnostic system, it is possible to
create an automated diagnostic complex for monitoring the
state of the parallelogram mechanisms of the seeding com-
plex as a whole.

Keywords: limiting clearance, bearing unit, side back-
lash, parallelogram mechanism, polymer sleeve, sowing
section.
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The object of research is an electronic microprocessor
control system for gas internal combustion engines with
spark ignition for operation on liquefied petroleum gas. The
system consists of two main subsystems, the accumulative
power supply common rail LPG injection subsystem and
the contactless electronic ignition subsystem with a mov-
able voltage distributor. In addition, the control system
also includes a subsystem for controlling the filling of the
cylinders with the charge of the working mixture, consisting
of a throttle valve and an idle speed regulator with a conical
damper. The control system, depending on the software ver-
sion, is capable of providing group or sequential injection of
liquefied petroleum gas into the inlet pipe of each cylinder
in the area close to the inlet valve. Such a control system
can be used when converting (re-equipping) both new die-
sel engines into spark-ignition gas engines, and those that
are in operation. The feasibility of such a conversion is to
reduce operating costs with powerful vehicles for diesel fuel,
by replacing it with cheaper and environmentally friendly
liquefied petroleum gas.

To test the efficiency of the control system, a D-240-
LPG-«B» model gas engine was developed and manufac-
tured to operate on liquefied petroleum gas. The gas engine
was converted on the basis of the D-240 transport diesel
engine (atmospheric, four-stroke, liquid-cooled, 4-cylinder
engine with a piston diameter of 110 mm and a stroke of
125 mm). Reducing the compression ratio of the diesel
engine was achieved by modifying a semi-closed diesel
combustion chamber of the TsNIDI type into an open

combustion chamber in the form of an axisymmetric «trun-
cated cone». For efficient control of three subsystems of the
D-240-LPG-«B» model gas engine, an electronic micro-
processor control unit of the Avenir Gaz 37 «B» model was
developed and manufactured. The tests carried out on the
D-240-LPG-«B» gas engine with the Avenir Gaz 37 «B»
control unit showed the efficiency of using the electronic
microprocessor control system.

Keywords: gas engine, gas engine control system, elec-
tronic control unit, liquefied petroleum gas.
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Structural elements made of heterogeneous natural
and artificial materials are widely used in the construction
of modern building complexes and in many other areas.
Among them is the use of boards and shells of different
configurations. Currently, one of the most important re-
quirements for designers and accountants is to properly
assess the mechanical properties of the material of the
structural element and the impact of the environment in
contact during operation. Taking these into account, the
mathematical solution of the problem becomes difficult, and
if not, serious mistakes can be made. One of the most prob-
lematic places is considering the resistance of the external
environment.

The objects of research are modern pipes exposed to the
external environment.

Pasternak model, which is one of the mathematical
models that accurately reflects the elastic real properties of
the environment, Winkler model, which is characterized by
two constants, the model of Karnet model and the model of
Rjanitsin model are analysed.

In the course of the research, the method of separation of
variables and then Bubnov-Galerkin method is used, which
explain relationship between the dimensionless value of
frequency, the parameters that characterize the non-homo-
geneous of the base, and the pipe. The selection of special
frequencies is carried out by selecting the corresponding
special equation and boundary conditions. There are non-
linear algebraic equations and their solution using computer
technology. It is shown that when the mechanical proper-
ties of the pipe vary in length, the above solution method
does not work and the determination of the characteristic
parameters must be performed using other approximate
analytical methods. In engineering practice, it is usually
sufficient to find the basic tone of the frequency. As a result
of the research it is shown that the external environment
effects are important for non-homogeneous pipe and should
be considered in the design of the structure-ground interac-
tion. In the future, the proposed approach and should be
considered in the design of the structure non-homogenous
pipe interaction.

Keywords: non-homogeneous pipe, environment with
complex properties, Winkler model, Pasternak model, Kar-
net model.
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The object of research is the technology of construct-
ing waterproofing screens of buildings and structures from
limestone-shell rock. The paper discusses the causes of the
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violation of the waterproofing of the underground parts of
buildings which are made of limestone-shell rock. The prob-
lems of preservation of historical buildings and structures
made of limestone-shell rock are revealed on the example of
such buildings in Ukraine and Moldova:

— Odessa Opera and Ballet Theatre;

— House of Stratz;

— Brodsk Synagogue;

— House of Marazli;

— Bilhorod-Dnistrovsk and Bendery Fortresses;

— Tower of Winds;

— Church of St. Cajetan;

— Powder Cellar of the Tiraspol Fortress;

— Water Mill;

— Church of the Archangel Michael in the village Stroenets
and many others.

Based on the methods of the mathematical theory of
the experiment, a complex of experimental-statistical mo-
dels has been constructed, the analysis of which allowed to
estimate the intensity of capillary absorption of the «wa-
terproofing screen — limestone-shell rock» system depend-
ing on the depth of injection, the diameter of the injector
and the step of its location. An arrangement of injection
holes was proposed and justified to ensure waterproof-
ing of structures, which allows filling the capillary-porous
masonry space for 6-12 % more than other schemes. The
accepted physical model of the distribution of the inject-
able composition in the porous structure of limestone-shell
rock allowed to analyze the depth, diameter, and injection
step, which affect the distribution area of the solution in
the structural array. The depth of injection is indeed one
of the most important technological characteristics in the
construction of an intra-structural waterproofing screen.
From a technological point of view, the degree of influence
of the injection step on the intensity of capillary moisture
transfer is quite high, since it directly affects the amount of
active waterproofing composition in the injected thickness,
as well as labor costs when performing waterproofing works.
The diameter of the borehole does not significantly affect
the studied parameter within the selected experimental
conditions.

Keywords: limestone-shell rock, injection waterproofing,
waterproofing screen, capillary absorption, mathematical
modeling of injection.
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The object of research is the technology of road surface
construction using alternative materials and the possibility of
introducing automated systems to increase productivity. The
main hypothesis of the study lies in the found alternative ma-
terial, with the help of which it is possible to reduce the cost
of road construction and increase the quality and service life.
To reduce the cost of roads, it is necessary to create new con-
struction technologies using innovative or alternative mate-
rials, use the latest mechanisms and introduce automated and
robotic systems. This can be achieved if to carefully study
the technology of the construction process device. One of
the materials of the road surface is crushed stone, gravel and
sand. Let’s consider as one of the alternative options for min-
ing waste — crushed slag. When determining the main physi-
cal and mechanical properties of crushed slag, the standard
method for testing crushed stone in stationary laboratory
conditions was used. In the course of the study, the methods
of system analysis and generalization were used, as well as the
method of material testing. The authors of the work analyzed
the technological processes of road construction and pro-
posed a material based on the test results — crushed slag from
a ferroalloy plant. During the tests, it was confirmed that
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the material is an alternative quarry crushed stone. Ferroal-
loy crushed stone has the same field of application, strength,
density, frost resistance, but the cost is an order of magnitude
less than a ton, creates an economic effect of 31.93 USD per
ton. This makes it possible to reduce the cost of the road
surface and ensures the quality that meets the regulatory re-
quirements, and the production of modern technologies will
reduce the time standard at some construction sites.

When testing crushed slag, the results obtained confirm
that this material meets all the requirements and may well
replace granite crushed stone in the construction of roads
for various purposes. Such material can be used not only in
Ukraine, but also in countries with similar requirements for
the composition of the roadway.

Keywords: history of road construction, road surface,
quality of highways, modern technologies, crushed slag.

References

1. Halushko, V. O., Halushko, O. M., Uvarov, D. Yu., Uvarova, A. S.
(2009). Suchasni dorohy maibutnoho. Suchasnyi rukh nauky.
Dnipro, 1, 366—372. Available at: http://www.wayscience.com/
wp-content/uploads/2019/10/TOM-1-Zbirnik-8-mizhnarod-
na-nauk-prakt-internet-konferentsiya-1.pdf

2. Pospelov, P. 1; Osipov, Iu. S., Kravets, S. L. (Eds.) (2007). Dorogi.
Bolshaia Rossiiskaia entsiklopediia. Vol. 9. Moscow: Bolshaia ros-
siiskaia entsiklopediia, 767.

3. Thiollier-Alexandrowicz, G. (2000). Itinéraires romains en France.
Faton, 431.

4. Werner, H. (2003). Reisewege der Antike. Unterwegs im Romischen
Reich. Stuttgart: Konrad Theiss, 128.

5. Klee, M. (2010). Lebensadern des Imperiums. Strassen im Romis-
chen Reich. Stuttgart: Konrad Theiss, 160.

B. Laurence, R. (2002). The roads of Roman Italy: mobility and cul-
tural change. Routedge, 240.

7. Reiting stran po kachestou dorog. Available at: https://autostrada.
info/ua/ Last accessed: 22.04.2020

8. Takunina, L. V., Kozhukhova, E. S. (2016). Problemy dorozhnogo
stroitelstva i puti ikh resheniia. Molodoi uchenii, 6.3, 48-51.
Available at: https://moluch.ru/archive/110/27178/ Last ac-
cessed: 31.03.2019

9. Romanenko, I. 1., Romanenko, M. 1., Petrovnina, 1. N. (2015).
Novye materialy v dorozhnom stroitelstve. Molodoi uchenii, 7,
198-200. Available at: https://moluch.ru/archive/87,/16615/
Last accessed: 31.03.2019

10. DERZhSTANDART 7392-2014 <«Shchebin iz shchilnykh hir-
skykh porid dlia balastovoho sharu zaliznychnoi kolii. Tekh-
nichni umovy» (2015). Available at: https://meganorm.ru/
Data2/1,/4293762/4293762301.pdf

11. Halushko, V. O. (2009). Pat. No. 45279 UA. Portal dlia vykonan-
nia remontno-vidnovliuvalnykh robit. MPK: E04G 21,00, B66C
17,00, E04G 23,/00. declareted: 21.05.2007; published: 10.11.2009,
Bul. No. 21, 10.

DOI: 10.15587/2706-5448.2020.213453

DEVELOPMENT OF A METHODOLOGY FOR
DETERMINING HEAT TRANSFER COEFFICIENTS
UNDER THE EXISTENCE OF VARIOUS BOILING MODES
ON A FINNED WALL

pages 37-42
Marinenko Vladimir, PhD, Associate Professor, Department

of Nuclear Power Stations and Engineering Thermophysics,
National Technical University of Ukraine <Igor Sikorsky Kyiov

Polytechnic Institutes, Ukraine, e-mail: v.marinenko@gmail.com,
ORCID: http.//orcid.org/0000-0002-8789-3432

Davydenko Boris, Doctor of Technical Science, Chief Re-
searcher, Department of Thermophysical Basics of Energy-
Saving Technologies, Institute of Engineering Thermophysics
of National Academy of Sciences of Ukraine, Kyiv, Ukraine,
e-mail: bdavydenko@ukr.net, ORCID: http://orcid.org/0000-
0001-8738-7612

The object of research is the computational-experimental
method of determining and identifying the heat transfer
coefficients on the finned wall under the conditions of coex-
istence of different modes of boiling water that is forced to
move. The peculiarity of cooling finned surfaces during boil-
ing is that boiling is carried out on a non-isothermal surface.
In this regard, the surface elements — «fin-wall», in the Gene-
ral case, can simultaneously coexist convective heat transfer,
bubble, transient and film boiling. One of the problems that
needs to be solved is the substantiation and development of
a new method for determining the distribution of heat trans-
fer coefficients on the surface of the fin during the coexistence
of different boiling regimes on the finned wall.

Most methods of calculating heat transfer on finned
surfaces are based on the assumption that the heat transfer
coefficient at a given point of the non-isothermal surface
is a function of only the temperature pressure between the
surface and the liquid at this point. Experimental studies of
heat transfer on the finned wall were carried out to test the
method of calculation of heat transfer coefficients. The calcu-
lation part of the proposed method is based on the numerical
method of determining the temperature field in the system
«fin-wall» with a constant supply of heat from the smooth
wall. Transferring, from both sides, to heat the heat flow —
permanently, with given geometric dimensions, cooling, and
efficiency of heat conduction material — fins to rotate the
heat transfer.

The main stages of realization of computational-experi-
mental technique are given in the work. Unlike most of the
known methods for solving inverse problems, the proposed
method, based on the use of three-diagonal matrix algorithm,
makes it possible not to apply an iterative process to deter-
mine the heat transfer coefficients on the surfaces of the fins,
which provides a quick result with a higher accuracy

Keywords: finned wall, heat transfer coefficient, boiling
modes, surface element — «fin-wall», numerical method, tem-
perature field determination.
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The object of research is the emergency operation modes
of the WWER-1000 nuclear installation elements, which
also use emergency cooling heat exchangers. The analytical
studies carried out are based on an analysis of the operating
documentation of the above-mentioned nuclear installation.
An analysis of the elements of the emergency core cooling
system, which includes emergency cooling heat exchangers,
has been carried out. This analysis has shown that in order
to localize the accidents of the WWER-1000 reactor unit,

the coolant that comes out of the leak is collected in the tank
of the plant and from there is pumped by pumps through
the above-mentioned heat exchangers. This ensures that
the heat of the coolant escaping from the leak is removed
and the reactor core is effectively cooled using already
cooled water.

As a result of a comparative analysis of design accidents
at the WWER-1000 reactor unit, it has been established
that the emergency core cooling system is involved in ac-
cidents related to a rupture of the first and second reactor
circuit pipelines within the containment. Such accidents
include small, medium and large leaks in the primary circuit
as well as ruptures in the steam line or feed water pipeline
of the steam generator (within the containment). A de-
tailed review of the parameters of the coolant that flows
out of the leak and into the tip-tank shows that the most
conservative accident involving emergency cooling heat
exchangers is a «Large leak mode. Bilateral rupture of the
main circulation pipeline DN 850 mmy». In this accident, the
temperature of the coolant in the tip-tanks reaches 110 °C
and subsequently enters the inter-tube space of the heat
exchangers.

Currently, there is an urgent task to justify the safe
operation of nuclear power plant equipment and emer-
gency cooling heat exchangers in particular. The re-
sults of the research can serve as baseline data for deter-
mining the thermal stress state of the above-mentioned
heat exchangers in accidents of the WWER-1000 nuclear
installation.

Keywords: emergency cooling heat exchanger, lifetime
extension, safe operation, accident, emergency core cooling
system.
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AHAJI3 KPHCTANMHOI CTPYKTYPH NOMIMOPPHUX MOAUPIKALIN CIIONYKH BagTas0;; cropinen 4-11

3asopanunit B. B.

OG6’eKTOM JIOCIII/IZKEHHS € KpUCTaliuna cTpyKTypa nojiMopduux Mmoaudikaniii cnonyku BagTayOqq. [lana crnonyka mMae masi aienex-
TpuuHi Brparu B HajBrcokoyactornomy (HBY) niamazoni Ta Mojke OyTH BUKOpUCTAHA B MiKPOXBHJIBOBIH TexHiii. Criosyka Kpucraisy-
€ThCsI B CTPYKTYPHOMY THIII KpiosiTy 3 mapaMerpaMu KyOiunoi rpatku a=8,69A°. Pazom 3 Tum, s BagTa,Oqq Bractusuii mosimMopdism.
B poGori 3anpornonoBano Mojiesi KPpUCTAIYHUX CTPYKTYpP st - Ta PB-dasu cronyku st crnekrpis mig nomepamu 00-049-0899, ta
00-049-0903 B 6a3i nanux nmopomkosux Andpakrorpam PDF-2 3a 2004 pik. Criosyka Ma€ perriTky, sika HaJeKUTh He J0 TeTParoHaIbHOl
CHHTIOHII, SIK 11e OyJI0 3apOIOHOBAHO paHiliie, a 10 opTopoM6GiuHOi. [[ust o-Gasu 3ampornoHoBaHa CTPYKTYPHA MOJIENb: OPTOPOMOIuHA
CUHTOHIs 3 nepiogamu perritkn a=6.218 A% b=8.509 A°; ¢=6.227 A°. MosxmBa nipoctopoBa rpyna cumerpii P21242; (19). Maxrop pos-
6ixnocti R=8.54707 %. [luns B-dbasu: opropombiura curronis. MoxiauBa mpocToposa rpyma ciuMerpii Fmmm (69) 3 mepiogamur penritku
a=8.668(7) A% b=8.677(8) A% ¢=8.685(7) A°. Dakrop posdizxuocti R=7.03646 %. IIpumnyckaemo, o Haszosi nepexoau MOB'sA3aHI He
TIJIBKY 31 3MIHOIO CUMETPii perriTKu (MOSIBOIO IPYTHUX eJIEMEHTIB CUMEeTPil KPUCTAITY ), ajie i 3 PO3yHOPS/IKYBaHHIM CTPYKTYpH. [IpaBuibi
CHCTEMHU TOYOK Of- Ta B-hasu CHONYKH He HOBHICTIO 3aIlI0OBHEH], 1110 BHOCUTD e(MeKTH B KPUCTATIYHY IPaTKy. TakiuM 4HHOM, CTPYKTYpa
o-(hasu CHoJyKH Mae HelMoBHICTIO 3armoBHenHHi nosuilii atomis B2, B5, B6, B7, Ta2, Ta3, O3, O10 (Mae npaBuibHy cucTeMy TOYOK 4a).
Crpykrypa B-dasu Mae npaBuiibHi cucTeMu TOYOK 4a, 4b, 8f, 32p, HenosHicTio 3anoBHeHi aroMaMu. 1le TIPUBBOANTH 0 CIIOTBOPEHHS
KPHCTATIYHOI CTPYKTYpH AoCiaKyBanol cnoyki. Ctpykrypa B-¢hasu Mae J0faTKOBO €JIEMEHTH CUMETPIi IJIOMKUHY J3ePKaJIbHOTO Bij-
OUTTS, NEPIEHUKYIISIPHI OCSIM X, ¥, z. MaloTh eJIeMEHTH CUMETPIl: Bich cuMeTpil 2 MOpsIKY, TTapajiefbHi 0CsIM X, ¥, z. TakoK IBUHTOBI oci
cuMetpii 2 opsiKyY (BAACTHBI 060M CTPYKTYpaM), IapajiesibHi 0CsM X, ¥/, 2, Ta IIOIUHN KOB3aI0UOTO BiflGUTTS, TIEPIEHNKYISPHI OCAM X,
Y, 2, 3 N-KOB3aHHAM 10 aiaronasi. [IpoBeeHi 10CIi/PKeHHS KPUCTATIYHOT CTPYKTYPH CIIOTYKH AI0Th 3MOTY Oi/IbIII AeTAIbHIIle BHBYUTH il
(izmuni BracTuBOCTI, 30KpeMa, K mepcrnekTuBHOTO Aiesektpuka HBY miamazony.

Kmo4oBi cnmoBa: peHTTreHOCTPYKTYPHMII aHasi3, KpucTajgiyHa cTPyKTypa, Merton PirBesbna, crosyka BagTasOqq, momimopdni
Mozmdikarii.

TECHNOLOGY AND SYSTEM
OF POWER SUPPLY

DOI: 10.15587/2706-5448.2020.215074
HOCNIAMEHHA BIIKBY W{UTBHOCTI CITKX HATHITANNBHUX CBEPJUTOBHH HA KOEPIWIEHT FA30BUNYYEHHA
NP HATHITAHHI AIOKCHAY BYTNELI B MOKNAR cropinkn 12-17

Kouppar 0. P, MaTkiscexuii C. B.

OO6’€KTOM [OCII/PKEHHsST € Ta30Bi Ta Ta30KOH/EHCATHI POAOBUIIA, 10 PO3POGJSIOTHCS B YMOBAX MPOSIBY BOAOHAMIPHOTO PERUMY
PO3POOKI Ta HETATHBHOTO BILIMBY ILIACTOBOI BOMM Ha TMPOIEC BUAOOYBAHHS MPUPOAHOTO Tady. 3 METOI0 BIOCKOHATEHHS iCHYIOUNX
TEXHOJIOTiiT PO3POOKU POAOBUI MPUPOAHOTO Ta3dy B YMOBaX IMPOSIBY BOJIOHAIIPHOIO PEXUMY PO3POOKU MPOLYKTHBHUX MOKJIAIIB
MPOBEJIEHO OCTIKEHHS 3 BUKOPHCTAHHIM OCHOBHUX IHCTPYMEHTIB TiapoamHamiunoro momemoBanus Eclipse ta Petrel xommanii
Schlumberger (CIIIA). Ha ocHoBi TpuBuMipHOI 1IU(GPOBOI MOJENI Ta30KOHAEHCATHOIO MOKJIAAY JOCII/PKEHO BIJIMB MIJIBHOCTI Har-
HITAJIBHUX CBEP/JIOBMH Ha KOedillieHT BUJIYYEHHS IPUPOJHOIO Tady IPHM HATHITAHHI JiOKCHJY BYIJIEIIO B IIPOAYKTUBHI ITOKJAJN Ha
MeJKi Ta30BOSIHOTO KOHTAKTY. Jloci/kKeH s TpoBeIeHo /I Pi3HOI KiTbKOCTI HaTrHITATbHUX cBepasioBuH (4, 6, 8, 12, 16 cBepaioBun),
SKi PIBHOMIPDHO pO3MillleHi 110 HepuMeTpy II04aTKOBOIO I'a30BO/STHOIO KOHTAKTY. 3TiJHO pe3yJIbTaTiB IPOBEJEHNX PO3PaxyHKIB BCTa-
HOBJIEHO, 1O BUAOOYTOK ILJIACTOBOI BOAM NPH 30i/MbIIEHHI MIJIBHOCTI CITKM CBEPAJIOBUH 3MEHIIYEThCSA. Y BUIAAKY BUKOPUCTAHHS
4 CBEPJIOBMH JI/IST HATHITAHHS JIOKCHUIY BYTJEII0 B TPOAYKTHBHUIT TOKJIAA HAKOMHYEHHIT BUIOOYTOK MJIACTOBOI BOAM Ha KiHEIb
po3pobku cknas 169,71 tuc. M®. [lpu 36imblrenni KiabKoCTi HarHiTATLHUX CBEPAJOBUH M0 16 OAMHUIL HAKOMWYeHWH BUAOGYTOK
miacToBoi Boau ckopotuscs 1o 0,066 3. Taxwit PE3YJIBTAaT MOCITAETHCS 3aBASKU OLIbINT TOBHOMY OXOIUIEHHIO JIOKCHIOM BYIJIEIIO
[EePUMETPY Ia30HOCHOCTI Ta CTBOPEHHIO INTYYHOro 6ap’epy Mix BOIOK Ta MPUPOAHUM Ta3oM, KU NPU3BOAUTL A0 Gisbin edeKTHB-
HOTO OJIOKYBaHHsI MPOCYBAHHS IJIACTOBOI BOAM B MPOAYKTUBHI IMOKJIaAN. 3rifHO Pe3yJbTaTiB CTAaTUCTHYHOI 06POOKH PO3PAXyHKOBUX
JTAaHUX BHM3HAYEHO ONTHMAJbHe 3HAYEHHS KiJbKOCTI HATHITAJbHUX CBEP/JIOBWH IIPM HATHITAHHI JiOKCHIYy BYTJIeI0 B mokJjaaa. Omrn-
MaJibHE 3HAYEHHS KIJTbKOCTI HATHITATbHUX CBEPAJOBMH HAa MOMEHT MPOPHUBY AIOKCHIY BYTJIEII0 B Heplly BUAOOYBHY CTaHOBUTh
7,86 (8) cBepmyoBuH. MakcuMasbHe 3HAYEHHsT KIJIBKOCTI HATHITaIbHUX CBEPJIOBHH 3TiHO Pe3yJbTaTiB CTATUCTUYHOI 0OPOOKY CKJIa-
nae 6,8 (7) cepasosun. Kiniesuit KoedillieHT Ta30BUJIYYEHHS JiJisi HABEACHOTO ONTHMAJIBHOTO 3HAYEHHSI HATHITAJTbHUX CTAHOBUTD
61,88 %. Ha ocHOBi mpoBeleHNX PO3PAaXyHKIiB BCTAHOBJIEHO TEXHOJIOTIYHY €(hEKTUBHICTh BUKOPUCTAHHS B SIKOCTI areHTy HArHiTaHHS
JIOKCUY BYTJIENIO Ha MeXi Ta30BOASHOTO KOHTAKTY 3 METOI0 IMOMePe/KeHHsT BUGIPKOBOTO OOBOIHEHHST MPOAYKTUBHUX TOKJIAAIB Ta
BI[OOYBHUX CBEP/JIOBUH.

Kmowvosi cnoBa: 3D Mozenb pofoBUINA, Ta30KOHAEHCATHIH MOKJIA/, BOAOHAMIPDHUI PEKNM, 3alleMJIeHUN Ta3, HarHiTAHHS TiOKCHUIY
BYIJICILIO.
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PO3POBKA CHCTEMH [IIATHOCTYBAHHA MWKNHKKOBHX BY3MIB 3 NONIMEPHHMH AETAJIAMH MIJ YAC
EKCIAYATAMII cropinsx 18-20

Aynix B. B., flepkau A. [, Maxapenxo JI. A, Fpunnkis A. B, Kpyroye [I. I, Mypanos E. C.

OG6’€KTOM IOCIII/KEHHS € MTPOIEC KOHTPOJIIO TPAHUYHOTO 3HOCY MOJIMEPHO-KOMIO3UIIIHHUX BTYJIOK HiIIIMITHUKOBOTO BY3JIa Mapasiesio-
TPaMHOTO MeXaHi3My MociBHUX MammH. /lannii mpotiec 4iTKO MPOSBISAETHCS Mijl Yac BU3HAYEHHS CIIPABHOTO CTAHy PYXOMUX 3'€IHAHD MAITHH,
110 [IPallOIOTh y BaXKKUX YMOBAX eKCILTyaTalii. BukoHaHi AOCIIiZKeHHS CIIMPAIOTLCST HA IIPUHIUIT PO3PUBY aKTUBHOI jlaHKU. /liarHoCTHKA,
Moby0BaHa 32 TaHUM TIPHHINIIOM, [A€ MOXKJINBICTD B IOCTATHII TOYHOCTI CTBEP/UKYBATH PO BUXI/ 3 JTALy KOHTPOJIBHOI JIAHKH CIIPSIKEHD
neraneil. OCHOBHA TilOTe3a MOCHI/KEHHS TIOJISITAE B TOMY, 10 PO3POOUBIIN CUCTEMY IIarHOCTHKU HA OCHOBI KOHTPOJIO KOMIO3MI[IHIX
BTYJIOK MOJKJIMBO BUSHAYUTHU MeXKi HOPMATBHOTO (DYHKIIIOHYBaHHS MOCIBHUX CEKILii B 1izomy. BupineHHs 1aHoro nutanHsa 6e3 BTpyJYaHHS
B KOHCTPYKIIIIO caMol TOCiBHOI ceKIlil HeMOKaAnBO. OCKIIbKI MaTepialloM BTYJIKH € TIOJIMEPHUI KOMITO3UT, IKUI Ma€ J0CTaTHiii orip, mob e
MIPOITYCKATH eJIEKTPUYHUIL CTPYM, TO CTBOPIOIOTHCS YMOBHU IS peasii3allii 3alpoIioHOBaHOl IIarHOCTUYHOI crcTeMu. B maHiil po6oti mobymo-
BaHO Perpeciiiiy Mojiesib Il KOHTPOJIIO Ta BUSIBICHHS 3MiHI OOKOBOTO JIIo(Ta Bijl HAMIPAIIOBaHHsI OCiBHOTO KomILtekcy. ITIisixom aHasmizy
OTPUMAHUX JIAHNX MOKJIMBO BCTAHOBUTU B3a€MO3B’SI30K MiXK /[iarHOCTUYHIM HapaMeTpoM, a caMme, (hiKkcalli€lo po3puBy aKTHBHOI JIAHKH, 1110
MPOXOAUTH 11063y POGOUOT TOBEPXHI KOMIIO3UIIHHOT BTyiKi. OCHOBHUME OOMEKEHHSIMHU T1i/1 4ac PO3POOKH JIAHOI AIarHOCTHYHOI CUCTEMU
€ Me’Xi KOHTPOJIBHUX 3a30PiB Y CIPSIKEHHAX, @ TAKOK HASBHICTD i€TeKTPUYHNX MaTepiasiB A1 KOHTPOIBHUX JeTasteil. Y BUNaaKy 3HAYHOTO
3aJIATaHHA AKTHBHOT PO3PUBHOI JIaHKK ab0 HEMPaBUIBHOTO 11iu60py HeobXiiHoTO i1 JiaMmeTpy, JaHUil MeTo/ IiarHOCTYBaHHS MOYKe HEZIOPEYHO
CIIPAIIOBATH 1 JIATHOCTHYHA cucTeMa CTa€ He eheKTHBHOI0. B po6oTi BioOpakeHo BYaCHICTh Ta PAllioHAIBHICTD CIIPAIIOBAHHS PO3POOJIEHOT
piarHocTraHOI crcremu. Ha 6asi Takoi iarHOCTUYHOI CHCTEMU MOKJIMBO CTBOPUTU aBTOMATH30BAHMUIT AIArHOCTUYHUI KOMILIEKC JIJIsI KOHT-
POJIIO TEXHIYHOTO CTAHy HapaseJorpaMHIX MEXaHi3MiB ITOCIBHOTO KOMILJIEKCY B IT1JIOMY.

Kmovosi cnosa: rpannyHuii 3a30p, MAMITHUKOBIIA BY30J1, GOKOBHI JTIOMT, TapaieorpaMHiii MeXaHi3M, MoJiMepHa BTYJIKa, OCIBHA CEKITisl.

DOI: 10.15587/2706-5448.2020.215007 .
PO3POB/NIEHHA TA HOCMIAMEHHA ENEKTPOHHOI CHCTEMH YIIPABMIHHA TAS0BHMU ABUT'YHAMH,
KOHBEPTOBAHMMH HA BA3I AM3ENIB cropinen 21-23

Koeannoe C. 0., Mapcaganos 1. B, lmuc C. B.

OG6’eKTOM JOCJIUKEHHS € eJIEeKTPOHHA MIKPOIIPOIECOPHA CHCTEMA YIPABJIIHHs Ta30BUMHU JBUTYHAMM BHYTPIIIHBOTO 3rOPsIHHS 3 ic-
KPOBUM 3aMaOBAHHsIM TSI poOOTH Ha 3pimkeHoMy HadToBOMY Tasi. CHcTeMa CKIATAETHCS 3 BOX TONOBHUX IMICHCTEM, TaKUX SIK aKy-
MYJISITUBHA TCHCTEMA JKUBJIEHHSI Ta GaraTOTOYKOBOTO BIIOPCKYBaHHs 3piskeHoro Hadrosoro ragy tumy Common Rail Ta 6e3koHTakTHa
€JIeKTPOHHA TMCHCTEMA 3aMalOBaHHSA 3 PYXOMUM PO3TOIIbHIKOM Hanpyru. KpiMm Toro, 0 cucteMu ympaBiHHA BXOAWTH 1 TificMcTeMa
VIPaBJIiHHs HAIOBHEHHS IUJIHAPIB 3apsagoM poOoUoi cyMilll, sika CKIaJacThCsl 3 APOCEJNBHOI 3aCHIHKK Ta PEryJIsTopa XO0J0CTOr0 XOLY
3 KoHiuHuM 1ubepoM. Crctema yrpaBJaiHHs 3a/Ie;KHO BiJl BepCii IpOrpaMHOTO 3a0€3IIeUeHH ST 3/[aTHA Peai30ByBaTH TPyIoBe a0 MOCiI0BHE
BIIOPCKYBAHHsI 3Pi/UKEHOTO HahTOBOTO rasy 10 BIYCKHOTO MAaTPyOKY KOKHOTO TIMJIHAPA B 30HY, HAOMIDKEHY [0 BIYCKHOTO KiamaHa. Taka
cucTeMa yIpasJiHHsg Moke OyTH BUKOpUCTaHa Ipy KoHBepralil (nepeobiaHanHi) K HOBUX JU3EIIB Y Ta30Bi ABUTYHU 3 iICKPOBUM 3aria-
JIOBAHHSIM, TaK i THX, 10 TepeGyBaioTh B eKcIIyaTaii. JlominpHicTh TaKol KOHBEPTAIlii MOJSra€ B 3MEHINEHHI eKCITyaTaliiiHIX BIUTpaT
MOTYKHIME TPAHCIIOPTHUMHU 3ac00aMI Ha [IN3€eJIbHE MAINBO, 32 PAXyHOK HOT0 3aMilieHHs GiJIbII JeMeBIM Ta €KOJIOTTIHO YHCTUM 3PiKEHUM
Ha(TOBUM ra3oM.

3 MeTOI0 nepeBipku eeKTUBHOCTI pOOOTH CHCTEMH YITPABJIIHHS PO3POOIIEHO Ta CTBOPEHO Tazowii ABuryH Moesi /[-240-LPG-«B» st
pobot Ha 3pimKeHOMY HadhTOBOMY Tasi. [a30Buil IBUTYH KOHBEPTOBAaHO Ha 6a3i TpaHncnopTHOTO Au3eds [[-240 (arMocdepHuii, 40TUPbOXTAK-
THIT, PIAMHHOTO OXOJIO/PKEHHS, 4-X MIUIIHAPOBHIT ABUTYH 3 AiametpoMm mopinast 110 M ta xozom 125 MM). 3MEHIIECHHST CTYTIEHST CTHCHEHHS
JI3€JIs IOCSATHYTO MIJISIXOM JIOOTIPAITIOBAHHS HATTIB3AKPUTOI [u3ebHoi kamepu sropsuus tumy [THI/1 y Biakputy kamepy sropsiaus B opmi
BICICHMETPUYHOIO «yCiueHOro KoHycy». /1 eeKTHBHOTO yIPaBIiHHA TPbOMA IMiJiCHCTEMaMK Tra30Boro asuryHa mozedni /1-240-LPG-«By,
PO3pO06JIEHO I BUTOTOBJIEHO €JIeKTPOHHIIT MiKpOTIpotiecopHuii 610K yrpasints mogesi Avenir Gaz 37 «B». TIpoBesieni BUnipoGyBamHst ra3o-
Boro asuryHa J/[-240-LPG-«B» 3 Giokom yrpasainng Avenir Gaz 37 «B» nokasanu eeKTUBHICTb BUKOPHCTAHHST €JIEKTPOHHOT MiKpPOIIpOIie-
COPHOI CHCTEMU yTIPaBJIiHHS.

Kmouosi cnosa: ra3oBuii ABUTYH, CHCTEMA YIIPABJIiHHS Fa30BUM JBUTYHOM, €JIEKTPOHHUI GJIOK yIIpaBIiHHsl, 3pipKeHnii HadToBwil Tas.

DOI: 10.15587/2706-5448.2020.213475 .
AHAJI3 BUTBHUX KOMHBAHbL HEOAHOPIAHOI TPYEX B3/10BM TOBLUIKHH TA NOBMWHHK 3 YPAXYBAHHAM OIOPY
S0BHIWHLOr'0 CEPEJOBHIUA cropinen 24-27

Mipzaesa I' P, Pzaeea B. B.
KOHCTpYKTHUBHI e1IeMEeHTH 3 PI3HOPIIHUX MPUPOIHNUX I INTYYHUX MATePiajiB MUPOKO BUKOPUCTOBYIOTHCS IIPH 3BEICHHI CydacHUX OyIi-

BEJILHUX KOMILIEKCIB i B Garatbox inmmmx obaactsx. Cepel HUX — BUKOPHCTAHHS JOIIOK i manesieil pisHol kougirypariii. B ganuii yac ogamm
3 HAWBKJIMBININX BUMOT JI0 IPOEKTYBAJIBHUKIB | OyXraJiTepis € IpaBuU/ibHa OIIHKA MEXaHIYHUX BJIACTUBOCTEN MaTepiasy KOHCTPYKTUBHOTO
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€JIEMEeHTa Ta BIUIMBY HABKOJMIIHBOTO CEPEIOBHINA, 3 SIKMM IIPOXOJUTh KOHTAKT IIijl 4ac eKciuiyaTalii. bepyun 1e jio ysaru, MmareMaTudyHe
pillleH st 3aj1a4i cTae BaKJIMBUM, OCKIJIBKY B IHIIOMY BHIA/KY, MOKYTh OyTH 3po0Jieni cepitosti momusku. OHIM 3 HATTPOOJEMHIIITIX MiCIlh
€ OIIiP 30BHIIIHBOTO CEPEIOBUIIIA.

OG6’eKTOM JIOCJIUKEHHS € cydacHi TpyOM, cXuibHi A0 Aii 30BHINIHBOTO cepesioBuilia. B po6oTi aHAMI3y€eThCs O/HA 3 MAaTeMaTHYHUX
Mozesieii TTacrepraka, sika TOYHO BiJoOpaskae TPYKHI peaibHi BJIaCTUBOCTI HABKOJMIIHLOTO CEPENOBHUINA, a TAKOK Mojeab Binkiepa, sika
XapaKTepU3yEThCs BOMA KOHCTaHTaMu, Mojiesiio Kaprera ta mozesuno Prkaninina. IIpoBoanTbes anamnis ix BrumBy. B xoxi gocuipkeHHs
BUKOPHCTOBYETHCS METOJI TIOJILTY 3MIHHUX, a TToTiM MeTo/; BydroBa-Tanbopkina, sika mosicHioBajia 6 B3a€MO3B’sI30K Mizk 06e3pO3MipHUM 3Ha-
YEHHSIM YaCTOTH, apaMeTpaMu, KOTPi XapaKTepu3yIoTh HEOAHOPIAHICTD TicTaBy, i Tpy6oto. BUubip cremiaabHiuX 4acToT 3AiHCHIOETHCS TS -
XOM BHOOPY BIIOBIZAHOTO CHENIATbHOTO PIBHIHHS Ta FpaHMYHNX YMOB. [ToKa3aHo, 110 ICHYIOTh HesliHiitH] ajnreOpaidHi piBHAHHA | X pilieHHs
MI0B’$13aHO 3 BUKOPUCTAHHSIM KOMIT I0TEPHUX TEXHOJIOTIH.

[TokasaHo, 10 TPK 3MiHI MeXaHIYHMX BJIACTHBOCTEH TPYyOU IO MOBKUHI OMMCAHUN BHINE METO/ PIllIEHHs HE MPAIOE | BUSHAYCHHS Xa-
paKkTepHUX MapaMeTpiB HEOOXIIHO MPOBOANUTH IHITMMI HAOIMKEHUMU aHATITHIHUMHI MeTOaMu. B iHKeHepHill mpakTuili 3a3Buyaii 10CUTh
3HAWTHU OCHOBHUII TOH YacToTU. B pe3ysibrati 0C/IiI5KeHHS MOKa3aHo, 1110 BIJIMB 30BHIIIHBOTO CEPE/IOBUINA € BAXKJIUBUM /1711 HEOIHOPIIHOT
TPyOH Ta Ma€ BPaxOBYBATHCS TIPU IIPOEKTYBAHHI B3a€MO/ii KOHCTPYKIl 3 rpyHTOM. Hagami mpomnoHoBaHmMil MAXiA i ¢/ BpaXxoByBaTn mpu
MPOEKTYBaHHI KOHCTPYKILT HEOAHOPIAHOT B3aeMoii TpyO.

Kmavogi cnosa: Heo/THOPITHA pr6a, CKJIa/{HI YMOBI HABKOJIMIIIHBOT'O CEPe/IOBUINA, MoJe/b Binkiepa, mosess [Tacrepraka, Moziesib KapHeTiB.
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BOCNIMEHHA IAPOI30NALUIMHUX EKPAHIB NMIABHIIEHOI EPEKTHBHOCTI ANA 3BEPEMENHA 0B°EKTIB
KYNBLTYPHOI CNMAMWMHMA  cropiner 28-32

HOmurpiesa H. B.,, Tpodimmoza . E., Kupumox C. B.

OG’'€KTOM JIOCTIIZKEH S € TEXHOJIOTsT BAANITYBAHHS TAPOI30IANiHNX eKpaHiB OyAiBesb i CHOPY 3 BalHAKY-4epernantuKy. ¥ podoTi
POBTUISIHY Ti TIPUYKHY IOPYIIEHHS TiAPOI30IAIil MI3eMHUX YaCTUH OyIiBeJIb 3 BAIHAKY-4ePeNaIHuKy. PO3KpUBAOThCst PpobIeMu 30epesKeH-
HST ICTOPHYHUX OY/iBEND i CIIOPY/ 3 BATHIKY-UepeNalTHiKy Ha MPUKJIa/Il HACTYTHNX OyaiBesb B Ykpaini Ta Mosiosi:

— Ogechkuil TeaTp onepu Ta bajery;

— Byaunok Crpara;

— bpozacbka cunarora;

— Jlim Mapaszui;

— binropoa-/InicTposebka Ta Benmepcepka dopreri;

— bamrra BiTpis;

— Kocren caroro Kaerana;

— Ilopoxoswii 1p0X hopreri Tupacmon;

— Bogsinuit Munh;

— IlepkBa Apxanresa Muxaina B ¢. CTpoeHin ta 6arato iHIIx.

Ha ocHOBI MeTO/IiB MaTeMaTH4HOI Teopil eKcrepUMeHTY MOOYIOBAHUIT KOMILTIEKC eKCIIEPUMEHTATbHO-CTATHCTHYHIX MOJIENel, aHauI3
SIKUX JI03BOJIMB OLIHNTH IHTCHCUBHICTD KaIllJIIPHOTO BCMOKTYBAHHS CUCTEMHU <«TiZIPOi30JIALINHNI eKpaH — BalHAK-YepPelallHUKy> B 3aJ1€K-
HOCTI Bijt TIOUHN i €KTYBAHHS, TiaMeTPy iH'€KTOpa Ta KPOKY HOTO PO3TAIIyBaHHsI. 3aIIPOIIOHOBAHO Ta OOTPYHTOBAHO CXEMY PO3TAIITYBAHHS
HIypiB iH'€KTyBaHHS [UIs 3a0€3IeUeHH s TiAPOI30IAIil KOHCTPYKIIH, siKa 103BoJsie Ha 6—12 % Oijiblie 3aMOBHATH KaliJIsPHO-IOPUCTOrO
TIPOCTOPY KJIAJKU B TIOPIBHAHHI 3 iHITIMH CXEMaMI.

[TpuitasaTa di3rmuHa MOAETh TMOMUPEHHST 1H EKIIHOTO CKIAy B TOPUCTIH CTPYKTYPI BAIHSIKY-YepeNaniHuKy T03BOJIIA TPOAHAII3Y-
BaTy rMOUHY, AiaMeTp, KPOK iH'€KTYBaHHS, SIKI BILIMBAIOTH HAa 00JIACTh TIOIMPEHHS PO3UMHY B MaCUBi KOHCTPYKIii. [TnbuHa iH eKxTyBaHHS
IUIICHO € OIHIEI0 3 HAIBAKIMBIIINX TEXHOJOTIYHIX XapaKTePUCTHUK TIPU BIAMTYBAHHI BHYTPIKOHCTPYKITIOHHOTO TiZIPOi30IAIifHOTO eKpaHa.
3 TEXHOJIOTTYHOI TOUKHU 30Dy, CTYIiHb BIUIMNBY KPOKY iH'€KTYBaHHS HA IHTEHCUBHICTD KAIlJIIPHOTO BJIATrOIIEPEHOCA € JIOCUTh BUCOKHM, TaK SIK
TIPSIMUAM YITHOM MO3HAYAETHCS Ha KiJBKOCTI III0YOTO TiIPOi30JISIIIHOTO CKIAAy B TOBIII, SKa i €KTYETHCS, a TAKOXK Ha TPYAOBUTPATH IIPU
BUKOHAHHI Tipoisosisiiiiinux pobit. Besmunna giaMerpa mimypy He poOUTh 3HAUHOTO BIIMBY Ha OCJIKYBaHUIT MOKA3HUK B paMKaX 0OpaHuX
YMOB €KCIIEPUMEHTY.

Kmovosi cnoBa: BanisIK yepenantiyK, iH eKIiiHa Iipoi3oIsIIis, TiAPoi3oAlinHUIT eKpaH, KamiaapHuil eexT, MaTeMaTIIHe MOJIeTIOBAH-
HSI iH'€KTYBaHHS.
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BHMEIP EPEKTHBHOI TEXHOMOTII NP PEMOHTI TA BYAIBHHUTBI AOPII' cropinex 33-36

Tanyunco B. 0., Fanywko 0. M, Ysapos [I. H., Yeaposa A. C.

OG6’€KTOM JIOCTIIIPKEHHSI € TEXHOJIOTIs BJIAIITYBAHHST JOPOKHBOTO OKPUTTS 3 BUKOPUCTAHHIM AJITCPHATUBHUX MaTepiasiB Ta MOKJIU-
BiCTh BIPOBA/KEHHST aBTOMATU30BAHNX CHUCTEM /IS iIBUINEHHS MPOAYKTUBHOCTI. OCHOBHA TillOTe3a JOCIi/PKEHHS TTOJSITAE B HAXO/KEH]
AJIBTEPHATUBHOTO MaTepiay, 3a I0MOMOTOK SIKOTO MOKHA 3HU3HUTH BapTiCTh OY/IIBHUIITBA JOPIT, Ta 30LIBIINTH SIKICTh, CTPOK cJysKOu. s
3HUKEHHST BAPTOCTI JIOPIr HEOOXIZHO YyTBOPIOBATH HOBI TEXHOJIOTIT Oy/IBHUIITBA 3 3aTy4eHHSAM IHHOBAIIHNUX ab0 aJbTePHATHBHUX MaTe-
piajiiB, BUKOPUCTOBYBATH HOBITHI MeXaHi3MU Ta BIIPOBaJKyBaTH aBTOMaTU30BaHi Ta poboTH30BaHi cucTeMu. 1le MOKIMBO JOCSITTH, SKIIO
PETENIbHO BUBYMTHU TEXHOJIOTIIO BAAIITYBaHHS OyiBebHUX npotieciB. OHUM 3 MaTepiasiB 10POKHBOTO MOKPUTTS € meOiHb, TPaBiil Ta MiCoK.
PosriisineMo, SIK OJMH 3 aJbTePHATUBHUX BapiaHTiB BiAXOAM TIPHUYOrO BUPOOHWIITBA — NLIAKOBHI 1ieGinb. [Ipy BU3HAYEHHI OCHOBHUX
(hisuKo-MeXaHIYHIX BAACTUBOCTEIl MLIAKOBOTO IeOGHI0 BUKOPUCTOBYBAJIU CTaHAAPTHY METOAWKY BUIPOOYBaHHS HIEOHSI B CTAIliOHADHUX

TECHNOLOGY AUDIT AND PRODUCTION RESERVES — Ne 5/1(55), 2020 59 —)



— AHOTALI ISSN 2664-9969

JMabopaTOpHUX YMOBaX. Y X0/ A0CiKeHHs Oy BUKOPUCTAHI METO/M CUCTEMHOTO aHAMI3Y Ta y3araJbHEHHs], & TAKOK METOANKA BUIPOOY-
BaHHs MaTepiaxy. ABTOpr poOOTH ITPOAHATI3yBAIN TEXHOJIOTIUHI POTiecH OYAIBHUIITBA OPIT Ta 3alPOTIOHYBAIN MaTePias 3a pe3yIbTaTaMu
BUTIPOOYBaHb — NMITAKOBUI 1eGiHb (hepocIiaBHOro 3aBoity. B X011 BUTIPOOYBaHb OTPUMAIH MiATBEPKEHHS, 110 MATEPIal € AIBTEPHATUBHUM
kap’epromy 1ebmio. Iebinb hepocriaBHOro BUpOOHUIITBA MA€E OJHAKOBY 00JIACTb 3aCTOCYBaHHsI, Mil[HICTb, MIJIbHICTH, MOPO30OCTIHKICTD, aje
BapTiCTb HA MOPSIIOK MEHIITA 32 TOHY, IO CTBOPIOE ekoHoMiunuii eext 31,93 moor. na Towi. Ile 1a€ MOKIMBICTD 3HU3UTH BAPTICTDh JOPOKHBOTO
MOKPUTTSI Ta 3a0€311eUy€ BiAMOBIHY HOPMATUBHUM BUMOTaM SIKICTh, @ TPOBAKEHHSI CyYaCHUX TEXHOJIOTIH 3MEHIIUTh HOPMY YaCy Ha JesTKUX
o0’ekrax Oy/liBHUIITBA.

[Ipu nposeaerHi BUPOOYBaHb MIJIAKOBOTO MIeOHIO OTPUMaHi Pe3yJIbTaTh MiATBEPKYIOTh, 110 JaHNI MaTepias BiANOBifae BCiM BUMOraMm
i [iJIKOM MOJKe 3aMiHUTH TPaHiTHUI 11ebiHb npu OyAIBHUITBI AOPIr pisHOro npusHadeHHs. Takuil Marepias MOKHA BUKOPHCTOBYBATH He
TIJIbKK Ha YKPAiHi, a i B KpaiHax 3 aHATOTIYHUMU BUMOTAMU 10 CKJIA/Ty I0POKHBOTO MTOJIOTHA.

Kmovoei cnoBa: icTOPist CTBOPEHHS JIOPIT, IOPOKHE MOKPUTTS, AKICTh aBTOMOOIIBHUX JOPIT, CyYacHi TEXHOJIOT, IIaKoBuUil 1eGeHb.
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PO3POBKA METOAMKH BH3HAMEHHA KOEPIUIEHTIB TENMOBLAAAYI MPH CNIBICHYBAHHI PI3HUX PEMMMIB
KMIIHHA HA OPEBPEHIN CTIHWI cropinen 37-42

Mapunenxo B. I, laeupenxo B. B.

OG’'eKTOM JIOCTIIZKEHHST € PO3PaXyHKOBO-€KCIIEPIMEHTAIbHA METOJNKA BU3HAUeHHs Ta ifzenTudikaiii koedilieHTiB Teriosiamadi Ha
opeOpeHiii CTIHIN 32 YMOB CIIIBICHYBAHHS PI3HUX PEKUMIB KUIIIHHA BOJIM, 1[0 BUMYIIEHO PyXa€Thest. OCoOIMBICTIO OXOIOMKEHHS OpebPeHnX
TIOBEPXOHD IIPY KUIIHHI € Te, M0 KUIIHHS 3/[IHCHIOETHCS Ha Hei30TepMiuHiil moBepxHi. B 3B's3Ky 3 MM Ha eJleMeHTax MOBepXHi — «pebpo-
cTiHKa», B 3arajlbHOMY BUIA/KY, MOKYTb OJHOYACHO CIIIBICHYBATH KOHBEKI[HWIT TermooOMin, OyabOallikose, nepexijHe Ta IIiBKOBe K-
ninast. Onuieo 3 mpobueM, 1o HeOOXIHO BUPIIIUTH, € OOIPYHTYBaHHS Ta PO3POOKa HOBOI METOAMKY BU3HAYECHHS PO3IO/LLY KOeDillieHTiB
TEIIoBi/IIadi 1Mo MoBepXHi pedpa NPy CHiBICHYBAHHI PI3HUX PEKUMIB KUTHHS Ha opeOpeHiii CTiHIL.

B ocHOBI 6ibIIOCTI METOAIB PO3PAXYHKY TEIJIOOOMIHY Ha OpeOpPEeHHX MOBEPXHX € MPUITYIIEHHs TIPO Te, 0 KoedilieHT Termosimadi
B 3a/aHiil Touli HeizoTepMiuHOI 1MOBEPXHI € (DYHKIIEIO TIIBKM TEMIIEPATYPHOTO HAIOPY Mi’K MOBEPXHEIO Ta PiAMHOIO B il Tour. /s
BIZPAIIOBAHHs METOAMKH PO3PaxXyHKOBOTO BH3HaueHHs KoedillieHTiB Teriosiggadi Oyiu NPOBEAeHi eKClepUMeHTAIbHI JOCiKeHHS
TerooOMiny Ha opeOpeHiil cTinii. B 0CHOBI pO3paxyHKOBOI YACTUHU METOAMKH, 110 MPOIIOHYEThC, JIEKUTh YHCETbHUI METO/I BUSHAYCHHS
TEMIIEPATyPHOTO MOJIsi B CUCTeMi «peOpo-CTiHKay MpH TTOCTIHHOMY Ti/BEAEHH] TEMIOTH 31 CTOPOHU TyiaAKoil cTinku. IlepenbayaeThes, 1o
31 cTOpoHU OGITPIBY I'yCTHHA TEIJIOBOTO MOTOKY — MOCTifHA Ta IPU JAHUX F€OMETPUYHUX PO3MIipaX, YMOBAX OXOJIOKEHHs Ta KoeilieHTi
TEIUIONPOBIAHOCTI MaTepiamy — peGpa MOKPAILYIOTh TEIIOMEPeaauy.

B poboTi HaBeieHo OCHOBHI eTany peasisailii po3paxyHKOBO-eKcIepuMeHTa bHol MeTouku. Ha Bigaminy Biz Gi1bIocTi BitoMuX METOIIB
PO3B’sI3atHs 06epPHEHNX 33/[a4, 3aAIPONOHOBAHUN METO/I, 110 IPYHTYETHCS Ha BUKOPUCTAHHI MATPUIHOI MPOTOHKH, [03BOJISIE He 3aCTOCOBYBa-
TH iTepaiiiinuii mporec 1ist BUSHaYeHHsT KoeillieHTiB TeIoBiyiadi Ha oBepxHsX pebep, 1Mo 3abe3Ieuye MBUKE OTPUMAHHS PE3yJIbTaTy
3 GBIl BUCOKOIO TOYHICTIO.

Kmouosi cnosa: opeGpena cTinka, KOedillieHT TEIOBIIaYl, PeKUMI KUITIHHSI, €JICMEHT TIOBEPXHI — «peGpo-CTiHKa», YNCETbHIN METO/L,
BU3HAYEHHS TEeMIIepaTypHOTO TIOJIS.
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RHANI3 NEPEBITY ABAPIMHKX CHTYAUIX PEAKTOPHOI YCTAHOBKH BBEP-1000, Y AKHX 3AIAHI
TEN/NOOEMIHHHKH ABAPIMHOr0 PO3XONOAMYBAHHA  cropineu 43-47

NMuporoe T. B, Koponsoe 0. B., nowes B. B, Kypoz B. 0.

O06’eKTOM OCTIKEHHST € aBapilii pesxuMu po6oTH eeMeHTiB peakTopHoi yctanosku BBEP-1000, y axux saistHi TemIooOMiHHUKI
aBapiifHoro po3xoJio/pKyBaHH:. [IpoBezeni aHamiTHUHI TOCTI/KEHHS TPYHTYIOTBCS Ha aHaTi3i eKCIUTyaTaliiiHol JoKyMeHTaIlii Buie3a3ta-
YeHOI PeaKTOPHOI YCTaHOBKU. BUKOHAHO aHAJIi3 eJIeMEHTIB CUCTEMH aBapiiiHOro OXOJIOXKYBAaHHS 30HU, /10 SIKOI BXOJATD TeIJIOOOMIHHUKH
aBapiifHoro po3xosoKyBanus. Jlanuil anami3 mokasas, IO 3 METOIO JIOKATi3alii aBapiiinux cutyariil peaktoproi ycranosku BBEP-1000,
TEIUIOHOCIH, SIKUIT BUXOAUTD 3 Teui, 30upaeTbest y 6aky-TIpUsIMKY Ta 3BiITH TlePEKaYy€eThCsl HACOCAMU YePEe3 BUIIIE3a3HAYEH] TEIIO0OOMIHHUKY.
3aB/SIKN IIbOMY JIOCSATAETHCS BiJIBEIEHHS TellJIa TEIJIOHOCS 3 Tevii Ta, 32 JI0ITOMOT010 BXK€ OXOJIO/KEHOT BO/IU, BUKOHYETHCS eheKTHBHE 0XO0-
JIOJKYBAHHS aKTHBHOI 30HU PEaKTOPY.

Y pesyJsTati MpoBe/IeHOrO MOPIBHSJIBHOTO aHAi3y IPOeKTHUX aBapiil peaktopHoi ycranoBkun BBEP-1000 BcranosieHo, 1m0 cucrema
aBapilifHOrO OXOJIO/IKYBAHHSI 30HH Oepe yIacTb B aBapiilHIX CUTYAIIisIX, OB'SI3AHIX 3 PO3PIBOM TPYOOIPOBO/IIB MEPIITOTO Ta APYTOTO KOHTYPIB
peakTopy B Meskax repMood’emy. /[0 Takux aBapiiiHUX cUTyalliil HaeKaTh MaJl, Cepe/iHi Ta BeJMKI Tedi TepIioro KOHTYPY, a TAKOK PO3PUBU
MaponpoBoay abo TpyGOIPOBOY KMBIIIBHOI BOAM MaporeHepaTopa (B rpaHuIsax repmMoos’emy). JleTanbHuii po3Iiis napaMeTpiB TEMIoHO s,
110 BUXOJIUTDH 3 Tedi Ta MOTpaIuise B 6ak-TPUsAMOK, TTOKa3ye, M0 HaiOIbII KOHCEPBATHBHOIO aBapiiiHOIO CUTYaIli€lo, Y sIKill 3aisHi Tero-
OOMIHHUKH aBapiiiHOTO PO3XOJIOKYBAHHS, € PO3PUB TOJIOBHOTO IUPKYJIsIiiiHoro Tpy6omnposony [y 850 mm. [Tpu aauiii aBapiituiii cutyartii
TeMIepaTypa TerIoHocisa y 6aky-npusmMky gocsrae 110 °C ta 3rogom moTparvisie y MiKTpyOHUIT IPOCTIp TenI00OMiHHUKIB.

B nauuii yac icHye BakJIMBe 3aBIaHHs OOIPYHTYBaHHs Ge3MeYHOl eKcruryarailii 06JajHaH sl aTOMHIX €JIEKTPOCTAHIIIT Ta TEMmIo0OMiH-
HUKIB aBapiiHOro PO3XOJIO/KYBaHHs 30KkpeMa. Pe3ysbraT MpoBeAeHOr0 TOCII/IKEHHS MOXKYTh CJAYTYBATH Y SIKOCTI BUXIIHUX JJAHUX IS
BUBHAYEHHsT TEPMOHATIPYKEHOT0 CTaHy BUIIe3a3HaYeHIX TeIJI00OMIHHUKIB i/l Yac aBapiiiHux curyartiii peakroproi ycranoskn BBEP-1000.

Kmovoei cnosa: TeII00OMIHHUK aBapiiHOrO PO3XOJIOKYBAHHS, TPOIOBKEHHST TEPMiHY eKCILTyaTallil, 6e3euHa eKCIuIyarailis, aBapiiina
CHUTYaIlisl, CHCTeMa aBapiifHOTO OXOJIOZKYBAHHS 30HM.
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