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A procedure for analyzing the effectiveness of using fuel and
energy resources (FER) in sugar production, based on the devel-
oped idealized circuit of the thermal-technological complex (TTC)
as the base for comparison was presented. This procedure makes it
possible to quantify the level of perfection of existing and proposed
thermal circuits, as well as the impact of measures for enhancing
energy efficiency on their perfection.

By idealizing technological and energy processes, a hypotheti-
cal TTC was synthesized, for which the minimum possible energy
and entropy characteristics are determined. Under these condi-
tions, the minimum possible heat consumption for the implemen-
tation of technological processes according to the classical heat
technology circuit was calculated — 118.40 MJ/t; a “minimum”
total increase in entropy from irreversible processes of the HTC —
314.68 kJ/(t-K); a minimum complex magnitude of specific con-
sumption of conventional fuel — 0.8 % to m. b.

The determined characteristics are absolute criteria for the ef-
ficiency of sugar production systems, since it is impossible to reach
lower values under existing technology, quality of raw materials
and other conditions. The content of the criteria of energy efficien-
cy of TTC was stated and the system of coefficients was proposed:
coefficient of total energy efficiency of the TTC, coefficient of
energy efficiency of the system of heat supply of the technologi-
cal processes and coefficients of energy efficiency of internal and
external structures of the TTC. The proposed criteria provide an

objective and thermodynamically correct characteristic of the TTC

of different structures.

The presented results of analysis of various measures for in-
creasing the energy efficiency of sugar production show that only
a gradual comprehensive reconstruction of an enterprise makes it
possible to consistently reduce the FER consumption for techno-
logical needs, approaching the boundary values.

Keywords: sugar production, thermodynamic analysis, entropy
method, energy efficiency, resource-saving measures.
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An integrated Smart Grid system has been developed for
matching the production and consumption of electric power based
on a prediction of changes in the battery capacity. Advanced deci-
sions on the change in power transmission capacity have made it
possible to regulate voltage in the distribution system by main-
taining the power factor of the photoelectric charging station.
Voltages at the input to the hybrid inverter and in the distribu-
tion system were measured to assess their ratio. Comprehensive
mathematical and logical modeling of the photoelectric charging
station was performed based on the mathematical substantiation
of architecture and operation maintenance. A dynamic subsystem
including such components as mains, a photoelectric module, a
hybrid inverter, batteries, a two-way counter Smart Meter and
a charger formed the basis of the proposed technological system.
Time constants and coefficients of mathematical models of dy-
namics in terms of estimation of changes in the battery capacity
and power factor of the photoelectric charging station were de-
termined. A functional estimate of changes in the battery capac-
ity and power factor of the photoelectric charging station was
obtained. Maintenance of voltage in the distribution system was
realized based on resulting operation data to estimate a change
in the battery capacity. Advanced decision-making has made it
possible to raise the power factor of the photoelectric charging
station up to 40 % due to matching the electric power production
and consumption. Maintenance of operation of the photoelectric
charging station using the developed Smart Grid technology has
enabled prevention of peak loading of the power system due to a
20 % reduction of power consumption from the network.

Keywords: photoelectric charging station, rechargeable battery,
hybrid inverter, two-way counter Smart Meter.
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This work deals with fluid-structure interaction (FSI), one
of the emerging areas of numerical simulation and calculation.
This research shows a numerical study investigating heat trans-
fer enhancement and fluid-structure interaction in a circular
finned tube by using alumina nanofluid as a working fluid with a
typical twisted tape that has a twisting ratio of 1.85. The studied
nanofluid volumes of fraction are ¢=0, 3, 5% under conditions
of laminar and turbulent flow. The solution for such problems
is based on the relations of continuum mechanics and is mostly
done with numerical methods. FSI occurs when the flow of fluid
influences the properties of a structure or vice versa. It is a com-
putational challenge to deal with such problems due to complex-
ity in defining the geometries, nature of the interaction between
a fluid and solid, intricate physics of fluids and requirements of
computational resources. CFD investigations were made based
on the numerical finite volume techniques to solve the governing
three-dimensional partial differential equations to get the influ-
ence of inserted twisted tape and concentration of nanofluid on
heat transfer enhancement, friction loss, average Nusselt number,
velocity profile, thermal performance factor characteristics, and
two-way interaction in a circular tube at laminar and turbulent
flow. The governing continuity, momentum and energy transfer
equations are solved using Ansys Fluent and Transient Structural.
The simulation results show that the deformations of two-way
coupling fluctuate from side to side, with 0.004 mm, as maximum
amplitude, located at the typical twisted tape center. Heat trans-
fer dissipation improved by adding fins and as Reynolds numbers
increase the heat transfer behavior increases.

Keywords: two-way fluid-structure interaction, CFD, nano-
fluid, typical twisted tape, finned tube.
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This paper considers the effect of structural parameters and
saturation pressure on the intensity of heat transfer from boil-
ing on porous structures made of copper metal fibers. The study
involved changing the structural and geometric characteristics of
porous samples and saturation pressure. The study regime param-
eters were chosen based on the conditions of operation of steam
chambers, namely the horizontal orientation of the work area, the
capillary transport of the heat carrier to the work area.

It was determined that reducing saturation pressure from
0.1 MPa to 0.012 MPa leads to a reduction in heat transfer by
15-20 % depending on the parameters of porous structures. This
pattern has been explained in this paper by the increased detach-
able diameters of steam bubbles that thus overlap part of the
capillary structure’s vaporization area, which leads to a decrease
in the values of the discharged heat flux at the same temperature
gradient values.

The influence of values of the porosity and diameters of fi-
bers, which the samples of a capillary structure were made from,
was ambiguous. The parameter chosen for generalizing the data
obtained was an effective diameter of the samples’ pores, which is
a more general characteristic.

The generalization of the experimental data has demonstrated
that the efficiency of heat transfer increases with an increase in
the effective diameter of pores in the examined range from 20 to
90 pum. Estimation dependences have been built to determine the

intensity of heat transfer under sub-atmospheric pressures for
metal-fibrous porous structures at a deviation of up to +30 %.

It turned out that the resulting dependences could be used to
determine the intensity of heat transfer by the examined powder
structures under the sub-atmospheric pressure conditions. Ap-
plying these dependences would make it easier to design thermal
stabilization systems based on steam chambers.

Keywords: vaporization, heat exchange intensity, capillary
structure, saturation pressure, steam chamber.
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This paper reports the results of studying the exergy effectiveness
of thermal methods for anti-corrosion protection of the gas-draining
tracts of boiler plants. These include the method of mixing heated
air into flue gases, the method of passing part of the hot gases of the
boiler through the bypass chimney, and a flue gas drying method. The
research involved the devised comprehensive procedure based on an
exergy approach. The dependences of exergy loss Ej,s and the heat- ex-
ergy criterion € on the following parameters of thermal methods have
been established: the amount of heated air N mixed into flue gases,
the proportion of bypassed flue gases K, and the amount of dried flue
gases R. A comparative analysis of the effectiveness of heat recovery
systems when applying the methods considered has been performed.
It has been established that for the method of mixing, Ejs and ¢ at
ambient temperature 7,,=10 °C demonstrate the lowest values, that
is, the efficiency of the system, in this case, is the highest. The most
effective, when implementing the bypass method, is the heat recovery
system at ¢,,=10 °C. Under the method of drying, at all values of the
amount of dried flue gases, the loss of exergy is the lowest at ¢,,=0 °C.
As regards the heat- exergy criterion, at values R<20 %, the lowest
values of € are observed at ¢,,=10 °C. At R>20 %, the lowest values of
gare at t,,=0 °C. Thus, the efficiency of the system when implementing
the method of drying is the highest at #,,=0 °C and at the amount of
dried air of R>20 %. The study reported here would provide the nec-

essary information for designing optimal heat recovery schemes. The
development of this study is to establish the relationship between the
exergy and environmental efficiency of thermal protection methods in
order to further reduce toxic emissions.

Keywords: heat recovery technologies, condensation preven-
tion, exergy analysis methods, exergy efficiency criteria.
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A study was carried out and the optimization process was
carried out for one of the types of equipment for autonomous heat
supply using renewable resources — a tubular pellet heater. The
research is expedient, since there is no mathematical model of the
unit operation for the pellet combustion unit, there is only a set
of experimental results indicating the inconsistency of the criteria
presented to it. As a result of the research, new algorithms have
been obtained: firstly, an algorithm for selecting (multi-criteria
optimization) the operating mode of the unit for burning pellets of
tubular heaters, and secondly, algorithms for choosing, according
to several criteria, the parameters of the heat exchange unit of a
tubular heater with a screen. A set of algorithms for multicriteria
optimization with binary selection ratios has been developed for
tubular pellet heaters in full, including a pellet combustion unit
and a heat exchange unit. Selection functions have been defined
for a pellet combustion unit using dimensionless complexes based
on experimental results. For a block of a tubular heat exchanger
with a screen, a selection function is built taking into account the
criteria of functioning and a mathematical model of the heater in
the form of a system of nonlinear ordinary differential equations.
The practical significance of the algorithm for selecting the oper-
ating mode for the pellet combustion unit lies in the possibility of
obtaining the most preferable (optimal, taking into account many
criteria) parameters in the entire range of permissible parameters,
and not only among the experiments carried out. The practical
significance of optimization algorithms for a heat exchange unit
lies in the ability to select specific parameter values during de-
sign — the thermal power of the heater, air flow, the length of the
tubular part and the screen, their diameters, taking into account
several selection criteria.

Keywords: pellet heater, decision making, multiple criteria,
selection function, evolutionary search.
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It is shown that the technical condition of condensing devices
of steam turbines largely determines the amount of electricity
losses, reliable and economical operation of NPP units. Analysis
of the heat transfer process in the condenser showed that the main
causes of load reduction are determined by rising cooling water
temperature and deviation of steam pressure from normal value.
It is shown that among diagnostic parameters except leakage
volumes there must be an assessment of contamination of the
heat transfer surface which significantly affects the reduction of
electricity generation.

The modernization main points of the condenser of the
Zaporizhzhya NPP power unit No. 3 on the principle of «block-
modular> design developed by PJSC «Turboatom» and the
characteristics of the condenser provided by the new design are
considered.

To reflect the real mode of operation of the condensing unit,
it is proposed to model the contamination of the heat exchange
surface and the presence of leakages in the condenser space
using the method of thermal calculation of the condenser by
iterative methods. It was found that reducing the increase in
electricity generation as a result of the effects of the study factors

can partially or even completely absorb the effect of upgrading
the condenser plant. It will provide a significant increase in
electricity generation with relatively low capital investment
compared to construction of new NPP power units and improve
the accuracy of power generation forecasts.

Keywords: thermal calculation of NPP condenser, air leakage,
contamination, increase of electric power.
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This paper reports the model of a magnetic field of the syn-
chronous reluctance motor with permanent magnets that was
developed on the basis of a finite-element method. The model was
implemented in the FEMM finite-element analysis programming
environment involving the application of the Lua-based script.
The model makes it possible to determine the dependence of the
engine’s electromagnetic moment on the rotor rotation angle.

Determining the level of a saw-shaped moment is important
for assessing its harmful effect on the structural elements of the
traction motor and the drive in general.

The results of digital modeling have established the depen-
dences of the electromagnetic moment on the rotor rotation angle.
The moment has a variable component — the saw-shaped moment,

whose amplitude for open grooves under a rated load mode is
182 Nm, and for semi-open grooves — 90 Nm.

The use of semi-open grooves exerts a positive effect on elimi-
nating the saw-shaped moment in a synchronous reluctance mo-
tor with permanent magnets and may be recommended for further
application on engines of this type. Semi-open grooves reduce the
opening of the stator groove by 2 times and lead to a smoother
flux distribution under the gear division. That reduces the oscil-
lations of the main magnetic flux. The proposed application of
semi-open stator grooves makes it possible to reduce by more
than 2 times the level of a saw-shaped moment of the synchronous
reluctance motor with permanent magnets under a rated mode.

It has been determined that a rather positive factor is an in-
crease of 4.8 % in the average motor moment value under a rated
mode when using semi-open grooves. This is due to a decrease in
the average value of magnetic resistance to the main magnetic
flux. Therefore, with a simultaneous decrease in the moment’s
fluctuations, the transition to semi-open grooves makes it pos-
sible to improve the mass-dimensional indicators of the motor in
general.

Keywords: synchronous reluctance motor with permanent
magnets, saw-shaped moment, finite-element method, stator
groove.
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It is shown that in the existing models of the solar cell, as-
sumptions were made about the ideally smooth surface topography,
which had a significant impact on the calculation of the output
parameters. It is proposed to take into account the real working
area of the receiving surface of the solar cell to improve the accu-
racy, linearity and stability of the current-voltage characteristics. A
geometric model of the structure of the receiving surface of a solar
cell has been developed, which describes and takes into account
geometric changes in the structure of a semiconductor conducting
layer, in the presence of damaging defects in the form of local in-
homogeneities, micropores and macrocracks. It was found that the
receiving surface with damaging defects is a porous inhomogeneous
structure and has fractal properties: self-similarity, invariance, scal-
ability. Tt is proposed to determine the real working area, to use
the method of the theory of fractal geometry and, as an effective
quantitative parameter for assessing the change in fractal structure,
to choose the value of the fractal dimension. The obtained analyti-
cal expressions for the improved model establish the relationship
between the output parameters and determine the degree of filling
of the current-voltage characteristic for the output power and ef-
ficiency. The computational experiment showed that the real area
can be much less than the geometric area of the topological relief
and is quantitatively related to the change in fractal dimension in
the range from 2.31 to 2.63. The obtained data on the real area,
when solving analytical expressions for the solar cell model, play an
important role in ensuring the stability and linearity of the current-
voltage characteristic, increasing its accuracy up to 5 %.

Keywords: solar cell model, sensing surface of a photoelectric
converter, fractal dimension of the structure.
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TEPMOJIMHAMIYHUIT AHAJII3 TEIVIOTEXHOJIOTTYHOTO KOMILJIEKCY IIYKPOBOTO BUPOBHUIITBA:
KPUTEPII EHEPTETUYHOI EOEKTUBHOCTI MIINPUEMCTBA (c. 6-13)

C. M. Cawiiinenko, B. 1. Bonzap, B. A. Ilixny6umnii, B. B. Illytiok, O. A. Bimuk, B. ®. @enopis

TIpescTaBaeHO METOAMKY aHAMi3y eheKTUBHOCTI BUKOPUCTAHHS AMMBHO eHepreTnaHux pecypcis (ITEP) y myKpoBoMy BUPOOGHUIITBI, 1110
6asyeTbCs Ha BAKOPUCTaHHI sIK 6asy MopiBHAHHsT po3pobJieHol ieanizoBarnoi cxemu tersiorexuosoriaynoro komiekey (TTK). Taka Metonnka
JI03BOJISIE KIZIbKICHO OLIHIOBATH PiBEHb JOCKOHAJIOCTI ICHYIOUNX Ta IPOIIOHOBAHUX TEILJIOBUX CXEM, a TAKOJK BILJINB Ha IX JOCKOHAIICTb 3aX0/1iB
3 T/IBUTIEHHST eHePTeTUIHOI e(PeKTHBHOCTI.

[Iasxom imeanizallii TeXHOJOTIUHUX TA €HEPTETUYHUX TIPOIleciB cuHTe30Bano rinoternunuii TTK, mis sskoro Buanaueno MiHiMaabHO
MOJKJINBI €HEpreTHYHi Ta eHTPOMiiiHI XapaKTepUCTHKHU. 3a JJaHUX YMOB PO3PaXOBAaHO MiHIMaJbHO MOXKJIMBY BHUTPATy TEIJIOTH Ha
peasizalliio TeXHOJIOTIUHUX TTPOIECiB 32 KJIACUIHOIO TETIOTeXHOJI0TiuHo0 cxeMoto — 118,40 Mk /T; «MiHiManbHe” 3arajbHe 3pOCTAHHS
entpomii Bix HeoboporHocti nponecis TTK — 314,68 x/Ix/(1-K); MiHIMaTbHY KOMIJIEKCHY BEJMYMHY MUTOMHUX BUTPAT YMOBHOTO
naausa — 0,8 % 10 M. 6.

BusHaueHi XapakTepUCTUKM € aOCONIOTHUME KPUTEPIAMU e(dEKTHBHOCTI CHCTEM I[YKPOBOTO BMPOOHUIITBA, OCKIIBKH 33 iCHYIOUOWO
TEXHOJIOTI€I0, SIKICTIO CHPOBUHU Ta iHIINX YMOB JOCSTTH MEHIINX 3HAYEHb MPAKTHYHO HEMOKJINBO. Takox cHopMyIbOBaHO 3MIiCT KPUTEPIiB
enepretnunoi ebekrusnocti TTK it 3ampormonoBana cucrema koedimienTiB: kKoedirient 3arampioi eneprernynoi edexrtmsrocti TTK,
KoedilieHT eHepreTHYHOI eh)eKTUBHOCTI CHCTEMHU TEIIONOCTAYaHHs TEXHOJOTIYHMX HpoleciB i koedillieHTn eHepreTuyHoi eeKTHBHOCTI
BHYTPIIHBOT Ta 30BHIMHLOT cTpykTyp TTK. 3anpononosani kputepii 3abesnedyiorh 00'€KTHBHY Ta TEPMOAMHAMIYHO KOPEKTHY
xapakrepuctuky TTK pisuoi ctpykrypu.

[Tpencrasieni pe3yasTaTi aHali3y PI3HUX 3aXO0/IiB 3 MiABUIIEHHS €HEPreTUYHOT e(heKTUBHOCTI IyKPOBOTO BUPOOHHUIITBA MOKA3YIOTh, 11O
JIMIIE TI0eTallHa KOMILIEKCHA PEKOHCTPYKILis MiAIPUEMCTBA A03BOJISAE MOCAI0BHO 3MernryBaT BuTpaty ITEP ma Texuosoriuni norpedu,
HAOJIMIKAIOUHCH 10 TPAHUYHUX 3HAYEHD.

KiouoBi ciioBa: 1yKpoBe BUPOOHUIITBO, TEPMOAMHAMIYHII aHasli3, eHTPONiHHNI MeTojl, eHepreTuyHa eeKTUBHICTD, pecypco3bepekHi
3aXO0JIH.
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PO3POBKA SMART GRID TEXHOJIOTT IIATPMMKH ®YHKIIIOHYBAHHS ®OTOEJIEKTPYHOI
3APSITHOI CTAHIIII (c. 14-24)

€. €. YaiikoBcbka

Pospobuieno inrerposaiy Smart Grid cucremMy y3ropkeHst BADOOHUIITBA Ta CIIOKUBAHHS eJIEKTPUYHOT eHeprii Ha OCHOBI MTPOTHO3YBAHHS
3MIHM €MHOCTI akyMmyJaaTopHoi OGartapel. IIpuiiHATTS BUIIEPEIKYIOUMX PillleHb HA 3MiHy IOTYKHOCTI Iepejadi eJeKTpUYHOi eHeprii 1o
MepeKi I03BOJISIE PETYJIIOBATH HAIIPYTY B PO3MOAIIBYIN CUCTEMI, MIATPUMYIOUN KOe(iIieHT TOTYKHOCTI (pOTOCTEKTPUYHOI 3apsITHOI CTAHITI].
BinbyBaeTbest BUMIPIOBaHHS HAIIPYTH Ha BXO/I B TiOPUAHMI iHBEPTOP Ta HANPYIH B POZIMOALIBYINA CHCTEMI HIOA0 OIIHKHU 1X CIIBBIHOIIEH-
Hs1. BUKOHAHO KOMIUIEKCHE MaTeMaTUYHe Ta JIOTIYHE MOJETIOBAHHS (DOTOENEKTPUYHOT 3apAMHOT CTAHIL, 1110 6a3yE€ThCsl HA MATEMATUYHOMY
OOTPYHTYBAHHI apXiTEeKTypH Ta MaTeMaTHYHOMY OOIpYHTYBaHHI MiATpUMKN (yHKIionyBamts. OCHOBOIO 3aPONOHOBAHOI TEXHOJIOTTYHOT
CUCTEMHU € JIMHAMIUHA TiCHCTEMA, 1110 BKIIOYAE HACTYIIHI CKJIAI0BI: eleKTpoMepesky, (hOTOETEKTPUYHNUN MOy Ib, TIOPUAHUI iHBEPTOP, aKy-
MyJISITOPHI Garapel, 1BOXO0BHH JiumipHIK Smart Meter, 3apsiaHuil nprcTpiil. Busnadeno moctiiini gacy ta xoedimieHTH MaTeMaTHIHIX
MojieJiell IMHAMIKK TI[0I0 OIHKM 3MIHM €MHOCTI aKyMyJIsiTOpHOI Garapei, koedilieHTa 1moTykHocTi hoToesekTpuyuroi chargenoi cramiii.
3100yT0o ByHKIIOHAIBHY OLIHKY 3MiHM €MHOCTI akyMyJsiTopHoi Garapei, koedinienta morykuocti GOTOENEKTPUYHOT 3apsAHOl CTaHIi.
[TixTprMKa HAIIPYTH B PO3MOLIBYIN cHCTeMI BIIOYBAETHCS Ha OCHOBI TiACYMKOBOI (hyHKITOHAIBHOT iH(opMaItii 11010 OIiHKK 3MiHH EMHOCTI
aKyMyJiaTopHOI Garapei. IIpuHHATTS BUNEPEIKYIOUNX PillleHb J03BOJIAE 30LIbIIHUTH KOeDIIIEHT MOTYKHOCTI (POTOCTEKTPUUHOI 3apsaHOT
craniii 710 40 % 110/10 y3ro/zKeH sl BUPOOHUITBA Ta CHOXKUBaHHs eHeprii. [Tiarpumka GyHKIionyBanHs HOTOETEKTPUIHOT 3apsAHOI cTaHIil
3 BUKOpUCTaHHAM po3pobuenoi Smart Grid texnosorii 103Bosisie 3a106irTi MKOBOMY HaBaHTasKEHHIO eHEPreTHYHOI CHCTEeMHU, 3MEHIITUBIIN
CIIOKUBAHHS €JIEKTPUYHOI eHepril Bij Mepeski 10 20 %.

Kiouosi cioBa: (oroesexTpudna 3apsjia cranitis, (hoToeJeKTPUYHA 3apsi/[Ha CTAHIlis, aKyMyJIsiTopHa Gartapest, riGpuHuii inBeprop,
IBOXOI0BUI iiunabHUK Smart Meter.
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JOCJIIKEHHA Z[BQCTOPOHHBOT B3AEMO/IIT PIIMHU 3 KOHCTPYKIIIEIO CKPYUYEHOI CTPIYKOBOI
BCTABKHU B KPYTJIIU TPYBI 3 IUTUMHU PEBPAMU 3 HAHOPIZUHOIO (c. 25-34)

Mustafa Abdulsalam Mustafa, Atheer Raheem Abdullah, Wajeeh Kamal Hasan, Laith J. Habeeb, Maadh Fawzi Nassar

Jlana poboTa mpucBsiuena B3aemMoii pizunu 3 koncrpykiieio (FST), oanieio 3 HoBUX 06JacTeil YnceIbHOTO MOJIETIOBAHHS Ta PO3PaXyH-
kiB. IIpeacraBieHo yuceabHe AOCTIKEH s iHTeHcuDiKallii Termoo6Miny i B3aeMoziii piiMHN 3 KOHCTPYKINEI B KPYIJIiii opebpeniit Tpy6i



3 BUKOPUCTAHHSIM HAHODIIMHU HA OCHOBI OKCHJIy aJIOMIHII0 B SIKOCTi pPOGOYOTO CepepoByIa i TUTIOBOI CKPYYEHOI CTpiuky 3 KoedilieHToM
ckpyaysamnust 1,85. JocmimpkyBami 06’eMHi 9acTKI HaHOPIANHN cTaHOBISTH 0=0,3, 5% B yMOBax JaMiHapHoi i TypOymenTHol Teuil. Pinemms
TAKMX 32/[a4 3ACHOBAHE HA CIiBBiIHOIIEHHIX MEXaHIKH CYIIJIbHIX CEPEJOBUIIL i B OCHOBHOMY 3/1ilICHIOETHCST unceibHuMu Metogamu. FSI Bu-
HUKa€E, KOJIU MOTIK PIZANHYU BIIMBAE HA BJACTUBOCTI KOHCTPYKIIT a60 HaBmaku. PilleHHs TaKNX 3aBIaHb € CKJIQIHIM 3 TOUKH 30py 00UYNCIEHb
yepes CKIAAHICTh BUSHAYCHHST FeOMETPii, XapaKTepy B3aeMO/IT PIZAMHN 3 TBEPAUM TiIOM, CKJIaHOI (DI3MKK PiKH | BAMOT 10 0GYHCTIOBAILHUX
pecypciB. [[Jist BUSHAUCHHST BIIUBY CKPYYEHOI CTPIYKOBOI BCTABKU 1 KOHIIEHTpPAIlii HAHOPIAMHY Ha iHTeHCcHDiKalio TernmooOMiHy, BTpaT Ha
Tepts, cepente yrcao Hyccembra, Tpodiib MIBUAKOCTI, XapaKTEPUCTUKHU TETIIIOTPOAYKTHBHOCTI 1 IBOCTOPOHHIO B3a€MO/III0 B KPYIJIiil TPyOi
npu JaMinapuiii i TypOyseHTHIN Teuii npoBeeHi AocaiKeHHA B 001acTi 00YNCAI0BANBHOT TIAPOAMHAMIKK Ha OCHOBI YMCENBHUX METOIB
KiHI[eBOro 06’eMy /JIsl BUPIIICHHSI OCHOBHUX TPUBUMIPHUX PIBHSIHb B YACTUHHUX IOXIAHUX. 3 BUKOPUCTAHHAM MPoaykTis Ansys Fluent i
Transient Structural Bupitieni ocHOBHI PiBHSHHS HENEPEPBHOCTI, IEPEHOCY IMITYJIbCY 1 eHeprii. PesyibraTt MOAEMIOBaHHSA OKA3yIOTh, 10
nedopmariii IBOCTOPOHHBOTO 3'€THAHHSI KOIMBAIOTHCS 3 6OKY B GiK 3 MaKCuMasibHO aMIutiTy010 0,004 MM, pO3TANIOBAHOIO B IIEHTPI TUIIOBOT
CKpyYeHOI cTpiuku. 3a paXyHOK J0aBaHHs pebep MiBUIIYEThCs PO3CIIOBAHHS TEIIoNepeiadi, i pesKnM Terionepeaadi 30iIbIIyeTbest B Mipy
301s1bIIeHHS yKces PeiiHosb/ca.
KiiouoBi ciioBa: 1BOCTOPOHHSI B3aéMojtist pisintu 3 koncrpykiieio, CFD, HaHopizinHa, THIIOBA CKpydYeHa cTpivka, opedpena Tpyba.
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IHTEHCUBHICTD TEILIOBIIIAYI IIPU KUIIIHHI BOJIU HA IOBEPXHI KAILIIPHOI CTPYKTYPHU B
YMOBAX CYBATMOC®EPHOTO THUCKY (c. 35-41)

P. C. Menbnuk, B. 0. Kpasenp, JI. B. Jlinniupkuii, A. O. /[annioBuu

Po3riisiHyTO BIUIMB CTPYKTYPHUX IapaMeTpiB i THCKY HACHYEHHS Ha IHTEHCHBHICTb TeIUIOBijjladi IIPU KUIIHHI HA IIOPHCTUX
CTPYKTypaxX BUTOTOBJICHUX 3 MiZIHMX MeTaJeBUX BOJIOKOH. [Ipm mpoBezeni mociipkeHb 3MIHIOBAJINCH CTPYKTYPHI Ta TeOMETPUYHI
XapaKTePUCTUKI MOPUCTUX 3Pa3KiB Ta TUCK HACHYEHHsI. PeKMMHI mapaMeTpu MpOBeIeHHs A0CTIKEHb 00MPATIICH BUXOISIYN 3 YMOB
(yHKIIOHYBaHHS APOBUX KaMep, a caMe TOPU30HTAIbHA OPIEHTAIst pO6GOYOT ALISHKH, KAJIAPHUIT TPAHCIOPT TEIJIOHOCIS 10 po6oUoi
obuacri.

Byso Busnaueno, 1o 3umkenns tucky Hacudenns 3 0,1 MIla go 0,012 MIla npusBoauthb 0 3HIZKEHHs e(heKTUBHOCTI TEIIOBiadi Ha
15-20 % y 3aeKHOCTI Bijl TapaMeTpiB MOPUCTUX CTPYKTYP. ABTOPHU HOSICHIOOTH 0 3aKOHOMIPHICTH 301/IbIIEHHIM BiIPUBHUX JiaMeTpiB 11a-
poBuX Gy IbOAMIOK, SIKi, THM CAMIM, TIEPEKPUBAIOTH YACTHHY IO TAPOYTBOPEHHSI KATJISIPHOT CTPYKTYPH, TIO i IPU3BOANTH 10 3MEHTITEHHS
3HAa4Y€Hb BiJIBEJIEHOTO TEIIOBOTO ITIOTOKY IIPH OJIHAKOBHX 3HAUYEHHSIX IPAJIIEHTY TEMIIEPATyP.

Bnius 3nadenb MOPUCTOCTI Ta AiaMeTPy BOJIOKOH, 3 IKMX BUTOTOBJIEHO 3PAa3KM KAMiAAPHOI CTPYKTYPH, BUSABUBCS HEOJHO3HAYHNM.
TTapamerpoM y3arajbHEHHs OTPUMaHUX AaHUX Oyno 06paHo eheKTUBHUN [AiaMeTp TOp 3paskiB, sKUil € Oiibll 3arajibHO
XapaKTEePUCTHKOIO.

VzaraabHeHHS eKCIepUMEHTATbHIX aHUX TT0Ka3aslo, o eGeKTUBHICTh TEIIoBiadi 3pocTae 3i 36iableHHsAM eheKTHBHOTO AiaMeTpy
nop B jocaijpkeHomy jiamasoni Biz 20 n0 90 mxm. OTpUMaHO PO3PAaxyHKOBI 3aJIe3KHOCTI, 10 JI03BOJISIIOTH BU3HAYUTH iHTEHCHUBHICTDH
TEIIoBi/Iadi B yMOBax cy6aTMOC(hEepPHUX THCKIB /IS METATOBOJOKHUCTUX MOPUCTUX CTPYKTYP 3 Bigxusenusam 10 +30 %.

BusiBniocs, 1o oTprMaHi 3aJ1e5KHOCTI MOSKHA BHKOPUCTOBYBATH /LIl BUBHAYEHHS IHTEHCUBHOCTI TEIJIOB/1a4i I0CII[PKEHIX TOPOIIKOBHIX
CTPYKTYP B yMOBax cyGaTMochepHOro THCKY. BUKOPHCTAHHSI 1UX 3aJIEKHOCTEI I03BOJUTH CHPOCTUTH MPOIEC MPOEKTYBAHHSI CHCTEM
TepmocTabiizantii Ha 6asi mapoBUX Kamep.

K040Bi c10Ba: 1apoyTBOPEHHS], IHTEHCUBHICTD TEMIOOOMIHY, KAIliJIsIPHA CTPYKTYPa, TUCK HACHYEHHS, TApOBa KaMepa.
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IMOPIBHAJNIBHIUN AHAJII3 EKCEPTETUYHOI EOEKTUBHOCTI METO/IB 3AXHCTY IT'A3OBIABI/IHIX
TPAKTIB KOTEJIbHUX YCTAHOBOK (c. 42-49)

H. M. Diazko, A. I. Crenanosa, P. O. Haspojcoka, C. I. llleBuyk

HaBonsiTbest pesysisrati IOCTIPKEHb eKCepreTUIHoi eheKTUBHOCTI TEeMJIOBUX METOIB aHTHKOPO3IHHOTO 3aXMCTY Ta30BiBIIHIX TPAKTiB
KOTEJIbHIX YCTaHOBOK. Lle MeToy1 1miiMiliy BaHHSI B IMMOBI Ia3¥ HArPITOrO MOBITPS, METO/L IIPOITYCKAHHST YaCTUHU TAPSTIUX Ta3iB KOTJIa GaiiacHiM
JIMMOXO/IOM 1 METOJ[ Ti/ICYIIYBaHHsI IMMOBHX TaziB. JIOCITIPKEHHST BIKOHYBAINCS i3 3aCTOCYBAHHSIM PO3POOIEHOI KOMIIEKCHOI METOAMKA
HA OCHOBI eKcepreTUyHoro Tiaxomay. OTprUMaHO 3a/1eKHOCTI BTPAT eKceprii Ej,s i TEII0-eKcepreTHIHOr0 KPUTEPIsl € Bijl TTApDAMETPiB TEIJIOBUX
METO/IIB: KIJIBKOCT] MiZAMINIyBaHOTO B AMMOBI rasu Harpitoro nositpst N, uactku GaiinacoBanux aumMoBuX rasis K i KijbkocTi migcymeHnx
IMMOBHX Ta3iB R. Bukonano mopiBHsAIbHUI aHasi3 e(heKTUBHOCTI TEMJIOYTUITI3AIIHHIX CUCTEM 3 PO3IJITHYTUMHU MeTojiaMu. Beranosieno, 1o
JUIst METOALY TiaMinryBanHs Ej, i € IPU TeMIepaTypi HaBKOJIUITHBOTO cepenoBuia ty,=10 °C MaroTh HaiiMeHIi 3HaueHHs, TOOTO eheKTUBHICTh
CHCTEeMH B IIbOMY BUIIJIKy HaiiBuima. Haiibinbiny edexTuricTs npu peasisaitii Metoy GaiimacyBaHHs TeloyTHIi3alliiiHa cHCTeMa Mae TIpu
te,=10 °C. /L MeTojty mi/IcylyBaHHs IIPU BCIX 3HAUCHHSX KIIBKOCTI HiJICYIIEHNX JIMMOBUXTA3iB BTpaTH exceprii Haitmeni 1pu ¢,,~0 °C. 1o
CTOCYETBCS TEILI0-€KCEPreTHIHOTO KPUTEPist, TO i 3HadeHb R<20 % HaiimMeHII 3Ha4YeHHS € crocTepiraiotbest npn t,,=10 °C. Ilpu R>20 %
HANMEHIII 3HAYEHHS € MAIOTh Miciie 1pu t,,=0 °C. Takum yrnoM, eheKTUBHICTL CHCTEMU TIPU Peati3ailii MeToLy Ti/ICYITyBAaHHs HAWBUIIA IPU
ton=0 °C i kizmbkocTi migcymenoro nositpst R>20 %. 3azHaveHi MOC/IIKEHHST 103BOJIATH OTPUMATH HEOOXIAHY iHMOPMAIIO UIs IPOEKTYBAHHS
ONTHMAJIbHUX TeTIOYTHI3aiiiHnx cxeM. [lofambimtii po3BUTOK AHOTO OCTI/PKEHHS MOJIATa€ Y BCTAHOBJIEHH] B3aEMO3B'SI3KY €KCEePreTHYHO] i
€KOJIOTYHOI e(heKTUBHOCTI TEIJIOBIX METO/IIB 3aXUCTY 3 METOIO I10/IAJIBIIOT0 3HU)KEHHS! TOKCHYHUX BUKH/IIB.

KiiouoBi ciioBa: TerioyTHI3aliiii TexHoI0ri, 3amo0iraHHs KOHeHCATOYTBOPEHHIO, METOIN €KCEPreTHYHOr0 aHali3y, eKCepreTudHi
Kpurepii eeKTUBHOCTI.
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PO3POBKA AJITOPUTMIB EBOJIIONINMHOTO IIOIIYKY 3 BIHAPHAUMU BIZTHOIMEHHAMU BUBOPY 11PA
IMPUMHATTI PIINEHD JJIA ITEJIETHUX TPYBYACTUX HATPIBAYIB (c. 50-59)

B. ®@. Ipoxos, M. B.1llanrana, K. B. /lyakiu, /1. €. lllanrana, I'. {. IIpokod’eBa

Byso mpoBeieHe TOCTIKEHHST Ta BUKOHAHO TPOIEC OMTHMI3aIli OIHOTO 3 BHUAIB OOJA[HAHHS JJIsI aBTOHOMHOTO TETJIOMOCTAYAHHS
3 BUKOPHUCTAHHSM BIJHOBJIOBAHUX PECYypCiB — pr6qac1‘0ro HarpiBaua Ha resietaX. JlOCJi/UKeHHS € JIOUIJIBHUMU TOMY, IO JIJIs1 6./1()Ky
CTATIOBAHHSI TIeJIeT BiICYTHSI MaTeMaTHYHa MOjiesib poOoTH OJIOKY, € Juiie Habip eKCIepuMEeHTATbHUX Pe3yJIBTaTiB, siKi CBifYaTh Mpo
CylepewInBicTh MPOMOHOBAHKUX JI0 HHOIO KpUTepiiB. B pesysbrari Joc/ipKenb po3po0IeHo airopuTMu GaratoKpuTepiaibHOl onTuMisaiii 3
GiHapHUMM BiTHOCHHAMY BUOODY 7151 TPyOUaCTHX HATPiBAUiB HA IEIETaX MOBHICTIO, BKAOUAI0UM OJI0K CHIATIOBAHHS TIEJIET i OI0K TETI000MiHYy.
[To6ynoBano dyHKItio BUGOPY A7st GJIOKY CHATIOBAHHS MeJET 3 BHKOPUCTAHHSIM 6€3P03MiPHIX KOMILTIEKCIB HA OCHOBI €KCIIEPUMEHTATBHIX
pesyubratis. [lyist 60Ky Tpy6UacTOro TerooOMiHHIKA 3 eKpaHOM 1100y10BaHa GYHKIList BUOOPY 3 ypaxyBaHHAM KpUTEPiiB DyHKIIOHYBaHHS
Ta MaTeMaTHYHOi MOjesli HarpiBada y BHTJIAAI CHCTeMH HETIHIHHWX 3BHYaiinnx andepenmianbnnx piBnanb. [Ipaktnuna smaunmicTs
OTPUMAHKX PE3YJBTATIB TOJISATAE B TOMY, 110 BUKJIAJEHUIT MEXaHI3M TPUITHATTS pillleHb MoKe OyTH BUKOPHCTaHWIl /IS IIMPOKOTO KOJIa
CKJIQJTHUX CHCTEM 3 IeKIJIbKOMa KpUTepisiMu. [1epCIeKTHBY MOAAIbIINX AOCTIKEHD TTOJISATAI0Th Y BAOCKOHATEHHI METOIB 1 3ac001B 00y 10BU
dbymkii BUGOpy 1715t 0GMEKEHOTO UICIa eKCIIEPIMEHTATbHIX Pe3y IbTaTiB.

Kio40Bi cioBa: niesieTHuil HarpiBay, NpUITHATTS PillieHb, JeKiIbKa KpUTepiiB, GyHKIIisE BUGOPY, €BOIOIIIHUI TOTIYK.
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BU3HAYEHHA NIPHPOCTY EJIEKTPUYHOT HOTYKHOCTI HA BATUCKAYAX TEHEPATOPA
EHEPTOBJIOKA ATOMHOI EJIEKTPOCTAHIII ITPU PISHUX CTAHAX KOHAEHCATOPA (c. 60-67)

K. O. BpartkoBceka, 0. B. Jliym

[Tokazarno, 1O TEXHIYHUIT CTaH KOHIEHCAIIHHNUX MPUCTPOIB MapoTYPOIHIIX YCTAHOBOK 3HAYHOIO MipOIO BHU3HAYAE BEJIMUYMIY BTPAT
€JIEKTPUYHOI eHePril, HaAiliHy 1 eKOHOMIUHY POOOTY eHeproOJOKiB AaTOMHUX €JIEKTPOCTAHIINA. AHAJI3 Mpolecy Terionepeaadi B KOHAEHCaTopi
MI0KA3aB, [0 OCHOBHI IIPUYMHN 3HM)KEHHSI HABAHTAKCHHS BU3HAYAIOTHCS IMI/[BUIIEHHSM TEMIIEPATYPU OXOJIOKYIOUOI BOAM i BiXUJIEHHSIM
THUCKY IIapy B KOHJIEHCATOpi Bix HopMasibHOro 3HavyeHHs. [lokaszano, Mo cepes MiarHOCTMYHMX HapaMeTpiB OKPIM BEJNYMHM IIPUCOCIB,
nouHHa GyTH OuiHKA 3a0py/HEHb MIOBEPXHI TEIIO0OMIHY, SIKi CYTTEBO BILIMBAIOTH Ha 3HMKEHHS BUPOOGITKY enekrpoeHeprii. PoarisiHyTo
OCHOBHI MOMEHTH MojepHizaliii Konzencaropa eneprodsoky Ne 3 3anopispkoi AEC 3a npuHIMIIOM <«BJI0YHO-MOIYJIBHOI» KOHCTPYKIL
pospobku ITAT «TypGoatom» Ta xapakrepuctuku Konaencaropa K-38080 (Ykpaina), siki 3abesniedye HoBa KOHCTPYKILis. [ljis BigoOpakeHHs
PEaIbHOTO PEsKUMY POOOTH KOHAECHCAIHHOI yCTAHOBKY 3alIPOIIOHOBAHO MOJEJIOBATH 3a0pY/AHEHHs [OBEPXHI TEIIO0OMIHY Ta HasBHICTH
TIPHUCOCIB MOBITPS B IIPOCTOPI KOHJEHCATOPA 32 JIONIOMOI'0I0 METOIUKHU TEIIOBOTO PO3PaXyHKY KOHJIEHCATOpa i3 3aCTOCYBaHHSAM iTepariiiHux
MeTo/iB. BeranoBiieHO, 1110 3HIDKEHHST IIPUPOCTY TeHepallil eleKTpoeHeprii B pe3yJibraTi BIUIMBY JOC//KYBAaHUX (DaKTOPIB MOXKE 4aCTKOBO
ab0 HaBiTh TMOBHICTIO MOMIMHYTH edeKT Bix MogepHisallii komgencaropa eneprobioka AEC. Pobora MiKpeciioe BakJIMBICTh OIIHKU
TEXHIYHOTO CTaHy KOHIEHCAIIWHUX TIPUCTPOIB MapOTYPOIHHUX YCTAHOBOK /ISl BUSHAYEHHSI BIUIMBY JOCJIKYBaHUX (GaKTOPIB HA BEJIUYHHY
reHepariii e;eKTpuYHOI MoTyRHOCTI. Ile 103BOJINTH 3a0€3MeYNTH CYTTEBUIL IPHPICT TeHEPaIlii eJIeKTPUYHOI €HePTii IIPU BiAHOCHO HEBUCOKUX
KA TaTbHIX BKJIAEHHIX HA MOJIEPHI3aIlilo KOHIEHCATOPIB Ta MOKPAIIUTU TOUYHICTh TPOTHO3iB eJIEKTPOTeHePAITii.

Ko4oBi cioBa: Teniosuii pospaxyHok kongeHcaropa AEC, nmpucocu mosiTpst, 3a0pyIHEHHsI, IPUPICT €JIEKTPUYHOT OTYKHOCTI.
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BU3HAYEHHSI BILIMBY TEOMETPII IIA3Y CTATOPA TSITOBOTO CHHXPOHHO-PEAKTUBHOTI'O
JIBUTYHA 3 IIOCTIITHUMH MATHITAMHU HA PIBEHDb 3YBYATOI'O EJIEKTPOMATHITHOTO MOMEHTY
(c. 68-74)

B. I. Jlio6apcekuii, €. C. Pao6og, /. I. SIkyuin, O. M. /Iy6inina ,0. SI. Hikonos, B. B. Jlomanchkuit

Ha ocHoBi Merojy CKiHYEHHX €JIeMEHTIB PO3po0JIEHO MOJeJb MArHiTHOTO MOJisi CHHXPOHHO-PEAKTHBHOTO JBHUTYHA 3 MOCTIHHUMMU
Marzitamu. Mojiesib peasrizoBana B cepe/loBHII CKiHueHo-eseMenTHoro aHamidy FEMM 3 ognouacHM BUKOPUCTAHHSIM CKPUTITY Ha MOBi Lua.
Mojieb la€ MOKJINBICTh BU3HAYATHU 3aJI€KHICTD €JIEKTPOMArHITHOTO MOMEHTY JIBUTYHA Bifl KYTY OOEPTaHHS POTODY.

BusnauenHst piBHs 3y6U4acTOro MOMEHTY BaKJIMBO JJIsI OIIHKY OO IKI/IIMBOTO BIIMBY Ha €JIEMEHTH KOHCTPYKIIT TITOBOTO JIBUTYHA Ta
MIPUBOJLY B LIITIOMY.

3a pesyJbraTamu 1I¢POBOTO MOJIETIOBAHHS OTPUMAHI 3a/I€3KHOCTI eJIeKTPOMArHiTHOIO MOMEHTY BiJ| KyTa II0BOPOTY POTOpY. MOMEHT Mae
3MIHHY CKJIQIOBY — 3yOUacTHii MOMEHT, — aMIUIITy/[a SIKOT ISl BIIKPUTUX Ta3iB y PeKUMi HOMIHATBHOTO HaBaHTaxkeHHs ckiagae 182 Hw, a
LTS HAMiBBiAKpUTHX 1ma3iB 90 Hm.

3acTocyBaHHS HANiBBIAKPUTHUX a3iB MO3UTUBHO BILIMBAE Ha GOPOTHOY 3 3yOUacTM MOMEHTOM CMHXPOHHO-PEAKTUBHOTO JABUTYHA
3 TOCTITHUME MarHiTaMu Ta MOKe OYTU PEKOMEHIOBAHO IO TOJAJBIINOTO BXKHUBAHHS Ha ABUTYHAX mopobHOro Tuiy. HamiBBigkpuri
a3y 3MEHINY€E y 2 pasu BIAKPUTTS Ma3y CTaTOpa Ta MPU3BOAUTH 0 OLIBII MIABHOTO PO3MOALLY MOTOKY mij 3yGuactum mominom. Ile
TPU3BOANTH 3MEHIIEHHS KOJWBAHb OCHOBHOTO MarHITHOTO INOTOKY. 3alpoNnoHOBaHe 3aCTOCYBaHHS HaIMiBBIAKPUTHX Ia3iB CTaTOPY
1103BOJISIE OiJIblile HisK y 2 pasu 3HU3UTH PiBEHb 3y0UACTOr0 MOMEHTY CHHXPOHHO-PEAKTUBHOTO ABUTYHA 3 MOCTIHHMMU MarHiTaMu y
HOMIHQJIBHOMY PEXKHMi.

BusHaueHo, 1110 10B0JIi TO3UTUBHUM (haKTOPOM € 361IbIeH s Ha 4,8 % cepeiHboro 3HaYeHHsI MOMEHTY IBUTYHA B HOMiHAIBHOMY PEKIMI
[IPH 3aCTOCYBAHHI HAIIBBIAKPUTHUX 11a3iB. I]e 00yMOBIIOETBCS 3HIKEHHSIM CEPE/IHBOIO 3HAUECHHS MATHITHOTO OIOPY OCHOBHOMY MarHiTHOMY



noToKy. ToMy 3 OJIHOUACHUM 3MEHIIIEHHSAM KOJIMBAHHSI MOMEHTY MEPEXijl 10 HAMBBIAKPUTUX MA3iB A€ MOKIUBICTD MIHATH MacorabapuTHi
TTIOKA3HUKH IBUTYHA B TI1JIOMY.

K104o0Bi ci10Ba: CUHXPOHHO-PEAKTUBHUIT ABUTYH 3 MOCTIHUMU MarHiTaMu, 3y6uaTii MOMEHT, METO/| CKIHYeHUX eJIeMEeHTIB, 1a3
cTaTopy.
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PO3POBKA MO/JIEJI COHIYHOTO EJIEMEHTA 13 3ACTOCYBAHHSM METO/Y TEOPII ®PAKTAJIbHOI
TEOMETPII (c. 75-89)

II. ®. Byxnauos, I. T. Kupucos, K. I0. Bposko, /1. B. Pyzaenko, I1. B. Baciouenko, A. M. Hocuxk

[lokaszano, 10 B iCHYIOUMX MOZEJIAX COHSYHOTO eJIeMeHTa BBOJIJINCS JOINYIIEHHS IIPO i/1eaJbHO TJIAAKUI pesibed MOBEPXHI, SKi
MaJIM 3HAYHWN BIUIMB [IPU PO3PAXYHKY BHUXIIHUX IapaMeTpiB. 3arpoNOHOBAHO, sl I[BUIEHHS TOYHOCTI, JiHiliHOCTI i crabisbHOCTI
BOJIBT-AMIIEPHUX XapPAaKTEPUCTHK BPAXOBYBATH peasbHy POOOTY IUION[Y CHPHHMAIOY0i MOBEPXHI COHSYHOTO eneMeHTy. Pospobiena
reoOMeTPUYHA MOJIEIb CTPYKTYPHU CIIPHIIMAIOYoi IOBEPXHi COHSYHOTO €JIEMEHTY, SKa OIMCY€E i BPAXOBYE I€OMETPUYHI 3MIiHU B CTPYKTYpi
HAIiBIIPOBI/HUKOBOTO MPOBI/IHOTO IIAPY, NPU HASIBHOCTI YHIKOKYIOUNX Je(deKTiB y BUITIA/ JOKAJIBHUX HEOJHOPIZAHOCTEN, MIKpPOIIOp i
MakpoTpinuH. Beranosieno, mo cnpuiiMaoya MoBEepXHS 3 YIIKOIKYIOUNMHE Je(heKTaMH, € TIOPUCTOIO HEOAHOPI/THOIO CTPYKTYPOIO i BOIO/IIE
(bpakTaIbHUMU BIACTMBOCTAMU: CAMOTIOAIGHOCTI, IHBApPIaHTHOCTI, MacIITAGOBAHOCTI. 3aPOMOHOBAHO, /ISl BUSHAYECHHST PeabHOI poOOUOi
TIJIONTi, BUKOPUCTOBYBATH METOJ Teopil hpakTaibHoi reoMeTpii i B SKOCTI e(heKTUBHOTO KilbKICHOTO MTapaMeTpa OIiHKN 3MiHN (PpaKkTaIbHOl
CTPYKTYPH, 00paty BesrmurHy Gppakranbioi posmiprocti. OTpuMani aHaiTHYHI BUPa3K JJist BAOCKOHAIECHOI MOJIEJ, BCTAHOBJIOIOTH CIIBBI/I-
HOIIIEHHS Mi’K BUXI/IHUMI [TapaMeTpaMi i BUBHAYAIOTh CTYITiHb 3aII0BHEHHSI BOJIBT-AaMIIEPHOT XapaKTePUCTHKY /TSI BUXI/IHOT IOTY’KHOCTI Ta
koedirienTa KopucHoi aii. OGUMCIIOBAIbHIN eKCTIePUMEHT OKA3aB, 10 peajibHa IOl MoKe OyTH 3HAUHO MEHIIE FeOMETPUYHOI IO
TOIOJIOTYHOTO pesibedy i KiIbKiCHO MOB’st3aHa 31 3MiHOI0 (ppakTanbHOl po3MipHOCTi B ianazoni Bij 2.31 1o 2.63. Orpumani gaHi mpo peaabHy
TTONITY, TIPU BUPIIIeHH] aHATITHYHUX BUPA3iB [UIST MOJIEJI COHSTIHOTO €TeMEHTa, BilirpaloTh BaKINBe 3HAUEHHST TSI 3a0e3medenHst cTabinb-
HOCTI 1 JIiHIHHOCT] BOJIBT-aMIIePHOT XapaKTePUCTHKY, iABUILYIOUYH 11 TOUHICTD 110 5 %.

KiiouoBi ciioBa: Mojiesib COHSAYHOTO eJIeMEHTa, CIPHIMAloya 1OBePXHs (HOTOENEKTPUYHOTO MepeTBOpIoBaya, (hpakTaabHa PO3MIPHICTD
CTPYKTYPH.



