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The combination of several non-guaranteed random energy
sources (RES), conventional sources, and nonconstant consumer
loads in a local system leads to stochastic power imbalances. This
study objective consists in determining the possibilities of ensuring
the power balance in a hybrid power generation system with a stand-
by generator and a search for the methods of calculating the optimal
parameters to achieve energy balance. This objective is achieved by
simulating the processes inherent in wind and solar power engineer-
ing and the regimes of energy consumption through a combination
of random functions with a standard probability distribution. Ag-
gregated data on weather factors for several years in a region with a
high renewable energy potential which can be used to describe the
behavior of wind and solar energy over time were used as experimen-
tal data. The use of multiple simulations of random processes with
calculated parameters has made it possible to draw conclusions about
the presence of certain ratios of power and the generator control
modes. These ratios can determine minimum energy and consump-
tion losses, reduce the likelihood of energy imbalance, more efficient-
ly use the reserved power. Specific features of the stochastic nature
of RES related to the presence of trends and random fluctuations
at short hourly intervals were additionally taken into account. Pos-
sibilities of varying the conditions of and switching on and off of the
standby generator were provided. The existence of some ranges was
established for the installed power of the generator outside which its
use becomes inefficient. The proposed approach makes it possible to
find the probability of various system states, assess the reliability of
energy supply, and minimize unproductive losses.
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generator, power balance.
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In order to monitor the performance and related efficiency of a com-
bined cycle power plant (CCPP), in addition to the best utilization of its
power output, it is vital to predict its full load electrical power output. In
this paper, the full load electrical power output of CCPP was predicted
employing practically efficient machine learning algorithms, including
linear regression, ridge regression, lasso regression, elastic net regression,
random forest regression, and gradient boost regression. The original
data came from an actual confidential power plant, which was working
on a full load for 6 years, with four major features: ambient temperature,
relative humidity, atmospheric pressure, and exhaust vacuum, and one
target (electrical power output per hour). Different regression perfor-
mance measures were used, including R2 (coefficient of determination),
MAE (Mean Absolute Error), MSE (Mean Squared Error), RMSE
(Root Mean Squared Error), and MAPE (Mean Absolute Percentage
Error). Research results revealed that the gradient boost regression
model outperformed other models with and without using the dimen-
sionality reduction technique (PCA) with the highest R2 of 0.912 and
0.872, respectively, and had the lowest MAPE of 0.872 % and 1.039 %,
respectively. Moreover, prediction performance dropped slightly after
using the dimensionality reduction technique almost in all regression
algorithms used. The novelty in this work is summarized in predicting
electrical power output in a CCPP based on a few features using simpler
algorithms than reported deep learning and neural networks algorithms
combined. That means a lower cost and less complicated procedure as
per each, however, resulting in practically accepted results according to
the evaluation metrics used.

Keywords: combined cycle power plants, machine learning,
predictive models, linear regression.
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This paper reports the construction of a mathematical model
for determining the electromagnetic momentum of a synchronous
reluctance motor with non-partitioned permanent magnets. Un-
derlying it is the calculation of the engine magnetic field using the
finite-element method in the flat-parallel problem statement. The
model has been implemented in the FEMM finite-element analysis
environment. The model makes it possible to determine the engine’s
electromagnetic momentum for various rotor geometries. The prob-
lem of conditional optimization of the synchronous reluctance motor
rotor was stated on the basis of the rotor geometric criteria. As an
analysis problem, it is proposed to use a mathematical model of the
engine’s magnetic field. Constraints for geometric and strength indi-
cators have been defined. The Nelder-Mead method was chosen as
the optimization technique. The synthesis of geometrical parameters
of the synchronous reluctance motor rotor with non-partitioned
permanent magnets has been proposed on the basis of solving the
problem of conditional optimization. The restrictions that are im-
posed on optimization parameters have been defined. Based on the
study results, the dependence of limiting the angle of rotation of the
magnet was established on the basis of strength calculations. Accord-
ing to the calculation results based on the proposed procedure, it is
determined that the optimal distance from the interpole axis and the
angle of rotation of magnets is at a limit established by the strength
of the rotor structure.

Based on the calculations, the value of the objective function
decreased by 24.4 % (from —847 Nm to —1054 Nm), which makes
it possible to significantly increase the electromagnetic momentum
only with the help of the optimal arrangement of magnets on the
engine rotor.

The results of solving the problem of synthesizing the rotor
parameters for a trolleybus traction motor helped determine the
optimal geometrical parameters for arranging permanent magnets.

Keywords: synchronous reluctance motor, Nelder-Mead meth-
od, finite-element method, non-partitioned permanent magnets.
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Power is generated in a variety of ways, including renewable
energy, nuclear power, and burning of fossil fuels. The majority of our
power is currently generated by burning fossil fuels, mostly natural
gas and coal, to spin turbines attached to an electromagnetic genera-
tor. The main advantage of AC generation is that the voltage levels
can be altered up and down with transformers, allowing electricity
to be sent across long distances to the loads that demand it. The ex-
citation system demand for large synchronous generators with a few
hundred-megawatt ratings becomes very enormous. The challenge
of transmitting such a big amount of power through high-speed slid-
ing contacts becomes daunting. Mechanical coupling with exciter
for synchronous generators is essential to mitigate such problems
as the corrected output is linked directly to the field winding. This
paper aims to develop a simulation of a 3-phase diesel engine-based
2 MVA/400 V synchronous generator with mechanical coupling and
an exciter system. The developed simulation of the synchronous ma-
chine is set to deliver 25 % of its rating value (500 kW) till the time
of 3 sec. Then, additional power of 1 MW is switched at t=3 sec via
a 3-phase circuit breaker. The dynamic response of field current and
field voltage of the simulation shows reasonable step performance as
the steady-state time is less than 3 sec. The control of the excitation
system allows the generator to maintain voltage, control reactive
power flow, and assist in maintaining power system stability. The
simulation was accurate when measuring the voltage and current
under these changes. This analysis can help to investigate further
integration with renewable energy sources.

Keywords: synchronous generator, mechanical coupling, exciter
system, rectifier, three-phase generator, diesel generator.
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A model of a rotary film evaporator with a film-forming ele-
ment with a reflective heated surface has been developed. This
will allow stabilizing the hydraulic movement of the cut wave
flow due to the reflective surface of the geometric shape for the
forced direction of the cut raw material to the heating surface.
Autonomous heating of the reflective surface additionally provides
a temperature effect in the conditions of movement of particles of
raw materials after cutting.

The analysis of the experimental and theoretical parameters of
heat transfer made it possible to substantiate the criterion equation
for determining the heat transfer coefficient of an evaporator with
the proposed film-forming element and a reflective heated surface
for calculating the coefficient from the working surface to the raw
material. The resulting equation takes into account the influence of
the vertical component of the motion of the raw material film, cen-
trifugal movement during the rotation of the film-forming element,
mixing of the boiling film of the raw material with steam bubbles, and
the geometric characteristics of the film-forming blade on the hydro-
dynamic flow of the raw material. The calculation of the rotary-film
evaporator was carried out using the criterion equation and the
obtained useful heat exchange surface — 0.75 m% The specific metal
consumption in a rotary film evaporator with a film-forming element
having a reflective surface is 57 kg/m? compared to the vacuum
evaporator traditionally used in canning industries (410 kg/m?), which
is 7.1 times less. The duration of the temperature effect on the raw
material is also reduced: a rotary film evaporator — 200 s and 3600 s
in a traditional apparatus. The data obtained will be useful for the
design of rotary-film devices of different geometric parameters using
articulated blades with a reflective plate.

Keywords: heat transfer coefficient, rotary film evaporator, cri-
terion equation, film-forming element, organic raw materials.
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This paper gives examples of the implementation of energy-sav-
ing measures in public premises. The introduction of energy-saving
measures at enterprises significantly reduces the fixed component of
industrial expenditures.

As a rule, educational institutions, for example, public premises,
are financed from the state budget, and saving money on utilities will
enable redirecting finances to the development of the university’s
educational and scientific base.

Thus, the main purpose of implementing such measures is to
reduce the cost of maintaining buildings.

The measures are divided into three stages. At the first prepara-
tory stage, the problem elements of a building and communications,
which require the introduction of energy-saving measures using a
special Fluke Ti25 device, are identified. Problem elements of the
building structure were determined by complete scanning of the ceil-
ing, walls, and floor with the help of a thermal imager. A large (more



than 10 %) difference between indoor air temperature and the tem-
perature of the building element indicates a problem element. The
research method is thermographic.

The study contains an example of scanning the wall of the prem-
ises. The temperature difference between the left and the right sides
of the wall is 2.6 °C (the difference with the room temperature is
21 %). This indicates significant heat losses through the wall. At the
second stage of information processing, measures to reduce energy
consumption were determined. At the third stage of the introduc-
tion of energy-saving measures, the measures that directly affect the
energy consumption of a building and effective functioning of com-
munications were implemented.

The practical relevance of the study is to obtain results and prac-
tical recommendations that can be applied in practice to improve the
energy efficiency of premises and buildings.

Keywords: energy saving in premises, energy audit of buildings,
energy sources, energy-saving measures, technological measures,
investment measures.
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The wide spectrum of electromagnetism that explains current and
voltage at specific time and location in a power system is referred to
as power quality. Alternative energies are becoming more popular due
to concerns about power quality, safety, and the environment, as well
as commercial incentives. Moreover, photovoltaic (PV) energy is one
of the most well-known renewable resources since it is free to gather,
unlimited, and considerably cleaner. Active power filter (APF) is an
effective means to dynamically suppress harmonics and solve power
quality problems caused by the DC side voltage fluctuation. There-
fore, this paper describes a substantial advancement in the harmonic
suppression compensation algorithm, as well as the cascaded active
power filter. Also, this paper focuses on compensating the error of
photovoltaic grid-connected generation based on optimized H-bridge
cascaded APE The details of the working principle and topological
structure of the APF used as the compensation device are analyzed.
The H-bridge cascaded APF is optimized using the segmented vari-
able step-length conductance increment (SVSLCI) algorithm. The
overall cascaded APF control strategy is designed and simulated using
MatLab/Simulink environment. By the simulation results compar-
ing the existing traction network power quality control measures,
before and after compensation, the effectiveness of the proposed
control strategy is verified. The proposed controller strengthens the
compensation of specific odd harmonics to improve the system work
models and criteria to improve power quality. Moreover, the proposed
algorithm showed positive significance for optimizing the quality of
photovoltaic grid-connected power, reducing the current harmonic,
and improving the equipment utilization of photovoltaic inverters.

Keywords: active power filter, photovoltaic grid-connected, DC
link capacitor, control strategy, harmonic compensation, cascaded
multilevel.
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3ABE3NEYEHHSA BAJIAHCY ITIOTYKHOCTEM B INBPUIHIIT EHEPTOCHUCTEMI 3 PEBEPBHUM TEHEPATOPOM
(c. 6—15)

M. II. Kysuenos, O. B. Jlucenko, A. B. Ue6anos, /1. I1. JKypaseis

IToeananus KibKOX HerapaHTOBaHUX jpKepest eHepril (B/IE), Tpagumiiinux mpkepes Ta HEHOCTIHHOTO HABAHTAXKEHHST CIIOXKUBAYIB Y JIOKAJIb-
Hilf cucTeMi IPU3BONTH /10 CTOXACTUYHHUX TTOPYITEHb Gaancy moTy:kHOCTel. MeToro anoi poOOTH € BU3HAYEHHST MOJKJIIBOCTElT 3abe3medeH st
GasaHCy TIOTYKHOCTEH B TiOpUHill eHeprocucTeMi 3 pe3epBHUM I€HEPATOPOM Ta TIOIIYK METO/IB PO3PAXyHKY ONTUMAIbHUX MTAPAMETPIB IS
ZOCSITHEHHST eHepreTidHoro Oamamncy. IlocTaBieHa MeTa HOCSTAETHCS MIJISIXOM IMITAIITHOTO MOJIEIOBAHHSI TPOIIECiB, BIACTUBUX BITPOBI Ta
COHSTYHIN eHepreTulli, a TaKOkK PEKUMIB CIIOKMBAHHS €HEPTii 32 J0IIOMOTOI0 KOMOIHAIIIT BUIaKOBUX (DYHKILH 31 cTaHAapPTHUMU PO3IOIiLIaMU
iiMOBipHOCTEIL. SIK eKcIiepuMeHTaIbHI [aHi BUKOPUCTAHO arperoBaHi /laHi MI0/I0 TTOroAHNX (DAKTOPIB 32 KiJbKa POKIB Y PETiOHi 3 BUCOKUM I10-
TEHIIa/IOM BiZIHOBJIIOBAHOI €Heprii, 3a IKMMKM MOJKHA OITKCATH MOBEIIHKY Y Yaci BITPOBOI Ta COHAYHOI eHeprii. 3acTocyBaHHsA GararopasoBoro
MOJIEJIIOBaHHSI BUTIAJIKOBUX POIECIB 3 PO3PAXYHKOBMMU TTAPAMETPAMU JI03BOJIUIIO 3POOUTH BUCHOBKHU TIPO HASBHICTh MEBHUX CIIiBBIHOIIECHD
MOTYKHOCTEH Ta PEKUMIB KepyBaHHS TeHepaTopoM. 3a IIFIMU CIiBBiHOMIEHHSIMI MOXKHA BU3HAYUTH MiHIMyM BTpAT €HEpTii Ta CIIOKUBAHHS,
3MEHIIUTH UMOBIPHICTh HeGasaHcy eHeprii, GLIbII eheKTUBHO BUKOPUCTOBYBATH PE3EPBHY MOTY:KHIiCTh. J[onaTKOBO BpaxoBaHi crenudivni
ocobmBocri croxacTiyanoi pupoan B/IE, moB’si3ani 3 HAsIBHICTIO TPEH/AIB Ta BUMAAKOBUX (UIYKTYAIliil Ha KOPOTKUX TOANHHUX iHTepBaniax. Ile-
penbaueHi MOKITMBOCTI BapilOBaHHS YMOB BKJIIOYEHHsI Ta BIMKHEHHS PE3EPBHOTO reHeparopa. BcTaHOBIIEHO iCHYBaHHSI IESIKUX JIAITA30HIB /ISt
BCTAHOBJICHOI MOTYKHOCTI F€HEPaTopa, 11032 SIKUMH 0T0 BUKOPUCTAHHS cTa€ Hee(heKTUBHIM. 3arpoOIIOHOBAHUI i/IXi/l /I03BOJISIE BUBHAYUTHI
WMOBIPHICTb PI3HUX CTAHIB CHCTEMH, OIIHUTH HaAIHICTh 3a6e3MeueHHs eHepriero Ta MiHIMi3yBaTH HENPOAYKTUBHI BTPATH.

Kmo4oBi cioBa: JiokajibHa €HeProcuCTeMa, BiIHOBIIOBAHI JUKepeia eHeprii, IU3e/b-TeHepaTop, GaaHC MOTYKHOCTI.
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MPOTHO3YBAHHS BUXITHOI EJTEKTPHYHOI MOTYKHOCTI EJIEKTPOCTAHIIII KOMBIHOBAHOTIO ITUKJIY
3 BUKOPUCTAHHSAM AJITOPUTMIB PETPECIi B MAIMMHHOMY HABUAHHI (c. 16—26)

Nader S. Santarisi, Sinan S. Faouri

JlJis1 KOHTPOJIIO TIPOJYKTUBHOCTI i BianosigHo edekruBHocti enexrpocraniii kombinosanoro nukiay (ECKIT), okpiM onTuMaibHOro
BUKOPUCTAHHS ii BUXiTHOI TOTYKHOCTI, BKpail BasKJWBE TTPOTHO3YBAHHS BUXIJHOI €JIEKTPIUYHOI NOTYKHOCTI TIPU TTOBHOMY HAaBaHTaKEHH.
V naniit po6ori Buxigna eaexkrpuuna notyxuicts ECKIL npu noBHOMYy HaBaHTaKeHHI OyJia CIPOTHO30BAHA 3 BUKOPHCTAHHIM MPAKTHIHO
eeKTUBHIX AJITOPUTMIB MAIIMHHOTO HABYAHHS, BKJIIOYAIOUN JIHIHHY perpeciio, TpeGeHeBy perpeciio, perpeciio Jaco, perpeciio eracTuana
MepesKa, perpecio BUMaaKoBuii jiic i perpecito rpagientHuii Gycrunr. Buxiaui nani 6yau orpumai 3 Aitouoi KoHMIAEHIINHOI eleKTpocTaHIIil,
1[0 TPAIIOBAJIA TIPY TIOBHOMY HABAHTAXKEHHI MPOTATOM 6 POKIB, 3 YOTHPMAa OCHOBHUMHU XapPAKTEPUCTUKAMU: TeMIIepaTypa HaBKOJIHUITHBOTO
cepeIoBUINa, BiTHOCHA BOJIOTICTDb, aTMOC(epPHHIT TUCK i BaKyyM Ha BUXJIOII, a TAKOXK OJHUM I[IJIbOBUM ITOKa3HUKOM (BUXi/IHA €JIEKTPUYHA
MOTYKHiCTh 3a TOMMHY ). BukopucroByBsasics pishi moxasHukn eheKTHBHOCTI perpecii, Bkiouatoun R? (koeditient nerepminartii), MAE (ce-
pennst abeosmorna nomuika), MSE (cepeamnbokBagparnana moMuika), RMSE (kopinb cepeanbokBazpaTuanol nomuakn) i MAPE (cepenis
abCoJMOTHA TIPOIIEHTHA TIOMUJIKA). PesyubraTu fociizkeH s I0Ka3aly, o Mo/iesIb perpecii rpaJiieHTHni 6ycmur nepeBeplye iHmI Mojesi
3 BUKOPUCTaHHAM i 6€3 BUKOPHUCTaHHS MeToTy 3Mertents posmiprocti (MI'K) 3 maiteummv R2=0,912 i 0,872 Biamosiamo i Mae naitmmxdy
MAPE 0,872 % i 1,039 % sinnosiguo. Kpim toro, eekTHBHICTD TPOrHO3YBAHHST €0 3HU3NUIACS MiCJIsT BAKOPUCTAHHS METO/LY 3MEHIIIEHHS
PO3MIPHOCTI Maiike y BCiX BUKOPHCTOBYBAHUX aJITOPUTMax perpecii. OTpuMani pe3yJibraTi 03BOJISIOTH IIPOTHO3YBATH BUXI/[HY €JICKTPUUHY
noryskuicts ECKIL Ha 0CHOBI IEKIIBKOX XapaKTEPUCTUK 3 BUKOPUCTAHHSIM O1JIBII IPOCTUX aJTOPUTMIB, HisK ONUCAHI aJTOPUTMHU IJIHOOKOTO
HABYAHHS | HEHPOHHUX MepesK pasoM y3sTi. [le 3abe3nedye 3HIKEHHS BUTPAT Ta CIPOIIECHHS TIPOIELYPU /st KOKHOTO 3 HUX, 110, O{HAK, [PH-
3BOIUTD /IO MTPAKTUYHO TIPUIHATHUX Pe3YJIBTATIB BiZINOBIHO 10 BUKOPHCTOBYBAHUX OI[IHOYHNX MOKA3HUKIB.

KiouoBsi cioBa: ejieKTpocTanilii KOMGIHOBAHOTO UKJTY, MAIlIMHHE HABYAHHS, IIPOTHO3HI MO, JTiHiliHa perpecis.
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METOZIMKA BUBOPY OIITUMAJIbHUX TEOMETPUYHUX IIAPAMETPIB POTOPY TATOBOI'O CHHXPOHHO-
PEAKTUBHOTO JIBUTYHA 3 IOCTIMHUMU HECEKIIIAHOBAHUMM MATHITAMH (c. 17—33)

B. I. Jlio6apceknii, [1. I. SIkynin, O. 5. Hikonos, /. B. JIio6apcokuii, B. O. Bacenko, M. 1. Tacanos

Po3pobiieHa MaTeMaTHYHa MOJIEJTb T10 BUBHAYEHHIO eJIEKTPOMArHITHOTO MOMEHTY CHHXPOHHO-PEAKTUBHOTO JIBUTYHA 3 HECEKIIAHOBAHUMH
nocrifinumu Marnitamu. Bona 6asyerbest Ha po3paxyHKy MarHiTHOTO TIOJIS ABUTYHA METOAOM CKiHYEHUX eJIeMEHTIB Y TIJI0CKO-TapasebHii
ocTaHoBILi 3aja4i. Mozesb peasizoBaHa B cepe/loBUIII CKiHueHO-eseMeHTHOro ananizy FEMM. Mojeisb 1a€ MOK/INBICTD BU3HAUATH €JICK-
TPOMATHITHUII MOMEHT JIBUTYHA TIPU Pi3HOMaHiTHil reoMeTpii poTopy. IIpoBeseno moctaHoBKy 3a/1a4i YMOBHOI ONITHMIi3allii pOTOPY CHHXPOH-
HO-PEaKTUBHOTO JIBUTYHA 3a TEOMETPHYHUMU KpUTepisiMu poropy. B sikocti 3aaui aHasiisy 3alporoHOBaHO BUKOPUCTATH MaTeMaTH4YHY MO-
JIeJTb MATHITHOTO MOJIsT IBUTYHA. BeTaHoBIeHO 06MEKEHHST 32 TEOMETPUYHIMH Ta MIITHOCTHUMU MMOKA3HUKaMI. Y SIKOCTI METO/A ONTHMI3allii
o6pano metox Hemepa-Miza. 3anporoHOBaHO CHHTE3 TeOMETPUYHIX [TAPAMETPIB POTOPY CUHXPOHHO-PEAKTHBHOTO [BUTYHA 3 HECEKIIAHOBA-
HUMU HOCTIIHUMU MarHiTaMu Ha I/ICTaBi BUPIilIeHHs 3aa4i yMOBHOI onTiMizartii. Busnadeni oOMekeH s, SIKi HAKIA/[AI0THCS HA TTAapaMeTpu



onrumizanii. 3a pesysbraTaMu ZOCIPKeHb 11eHTH(IKOBAHO 3aIeKHICTD 0OMEKEHHS KyTy [OBOPOTY MArHiTy Ha IiJCTaBi PO3PaxyHKiB Ha
MIIIHICTh. 3a pe3yIbTaTaMi PO3PaxyHKiB Ha MiZICTaBi 3aIIPOTIOHOBANOI METOIMKH BU3HAYEHO, IO OTITUMAJIbHA BiZICTAHb BiJl MisKIIOJIIOCHOI OCi
Ta KyT MOBOPOTY MarHiTiB 3HAXOAMTHCS Ha OOMEKEHH I, 1[0 BCTAHOBJIEHO 3a MII[HICTIO KOHCTPYKIIii poTopa.

3a pesyJsraTaMn po3paxyHKiB 3HAYEHHs 11i71p0BOI GyHKILT 3mMentiocs Ha 24,4 % (3 —847 Hwm 0 —1054 Hwm), 1110 1a€ MOXKIMBICTD 3HA-
YHO Mi/[BUIIUTH eJIeKTPOMArHiTHIIT MOMEHT JIMIIE 3a J0TIOMOTOI0 ONTUMA/IbHOTO PO3TAIIyBaHHS MArHiTiB Ha POTOPi ABUTYHA.

3a pesysibTaTaMu BUDIIIEHHS 3a/ladi CHHTE3y MapaMeTpiB POTOPY TATOBOTO [ABUTYHA TPOJEHOYCY BUSHAUEHO ONTHUMAJTbHI TEOMETPUYHI
TIapaMeTpy PO3TAITYBAHHS MOCTIHHIX MarHiTiB.

KmouyoBi cioBa: ciHXpOHHO-PeakTUBHUIL 1BUTYH, MeTo/l Hestepa-Miza, MeTo/1 CKiHYEHNX eJIeMEeHTiB, HeCeKIliaHOBaHi OCTilHI MarHiTH.
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PO3POBKA MEXAHIYHOTI'O 3B’A3KY I CUCTEMU 3BY /I KEHHA B CUHXPOHHUX TEHEPATOPAX (c. 34—40)

Raad Lafta Damij

IcHyt0Th pisHi crioco6u BUPOOGJIEHHS eHeprii, BKIIOUAIUN aJIkTePHATUBHY €HEPreTUKY, sIIEPHY €HEPreTHKY Ta CHANOBAHHS BUKOITHOTO
nasuBa. B anuii yac BesimKka yacTHHA eHeprii BUPOOJISETHCS 32 PAXYHOK CHATIOBAHHST BUKOITHOTO TTAJIMBA, B OCHOBHOMY TIPHPOIHOTO rasy Ta
BYTiJUIst, 1171st 0GepTantst TypOiH, MPUEAHAHUX 10 €JIEKTPOMATHITHOTO reHepaTopa. [0JI0BHOIO MepeBaroio reHepaiiii 3MiHHOTO CTPYMY € Te, 1110
PiBHI HANIPYTH MO>KHA TiJIBUIILYBATH Ta 3HIKYBATH 32 JIOTIOMOTOI0 TPaHC(HOPMATOPIB, 1110 I03BOJISE IEPEIaBaTH €JIEKTPOCHEPTilo CIIOKIBAYAM
Ha BeJIMKi Bifictami. Bemraestolo crae motpeba B cricTeMax 30yIKEHHS UIsI BEIMKNX CHHXPOHHIX TEHEPATOPIB 3 HOMIHAIBHOIO TIOTYKHICTIO
B KiJIbKa COTEHb MeraBatT. YCKJIQ/HIOEThCS 3aB/laHHS Tlepe/ladi TaKol BEeJUKOI KiJIbKOCTI eHeprii yepe3 BUCOKOIIBU/IKICHI KOB3aK0ui KOHTAKTH.
Jluist yeyHeHHsl JanuX 11po6ieM HeoOXifAHuiT MeXaHiYHIH 3B's130K 31 30yIHUKOM /JIs CHHXPOHHUX F€HEPATOPIB, OCKIIBKM CKOPUTOBaHUIT BH-
Xizt 6esrocepesinbo MoB'si3anuii 3 06MOTKOIO 30y uKeHHsA. MeToio ganoi pobotu € pospobka Mozeni 2 MBA /400 B tpugastoro CHHXpOHHOTO
reHepaTopa Ha 6a3i AN3EJTbHOTO IBUTYHA 3 MEXaHIYHUM 3B’SI3KOM Ta CUCTEMOIO 30y/uKeHHs. Po3pobieHa MoieJib CHHXPOHHOI MalllMHK PO3-
paxoBana Ha Buavy 25 % Bij il Hominaabroro snavents (500 kBr) 3a 3 cexynzan. [Totim uepes Tpudasnuii aproMaTunmii BUMUKay 3a t=3 ¢
MiJIKJIIOYAEThCA /I0/IaTKOBA NOTY:KHicTh B 1 MBT. /[MHamMiuHa XapakTepucTuka cTpymy 36yu>1<euﬁﬂ 1 Hanpyru 36yu>1<enu51 [IPU MOJIEIIOBAHHI
TIOKA3y€ MPUIHATHI TepexXifHi XapaKTepPUCTHKN, OCKIIbBKA Yac YCTAJE€HOTO PEKUMY CTAHOBUTH MeHIIE 3 CEeKYyH/. YIPaBJIiHHS CHCTEMOIO
30yI5KEHHS JI03BOJISIE TEHEPATOPY MiATPUMYBATH HAMIPYTY, KOHTPOJIIOBATH MOTIK PEAKTUBHOI MOTYKHOCTI 1 I0MOMAra€ marpuMyBari cTabiib-
Hicthb eneprocucreMu. MojiesoBarst GyJI0 TOYHUM [TPU BUMIPIOBAHHI HAIIPYTH i CTPYMY [P JaHux 3mMinax. /lanuii anamis Moxe J10moMortun
Y BUBYEHHI MO/ABIIOT0 BIPOBA/PKEHHS BiZIHOBJIIOBAHNX /PKEPEJT eHeprii.

Ki0uoBi ¢i10Ba: CUHXPOHHUI TeHEPATOP, MEXAHIUHUIA 3B'I30K, cUCTEMA 30Y/KCHHS, BUIPSIMIISY, TpU(A3HUIT TeHEPaTop, IU3e/Ib-TeHEPATOP.
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BU3HAYEHHA KOE®IIIEHTA TEILIOBI/ITAYI POTOPHO-IIVIIBKOBOT'O BUITAPHUKA 3 TPIIOUYNIM
IIJIIBKOYTBOPIOIOYHM EJIEMEHTOM (c. 41—47)

A. M. 3aropyasko, O. €. 3aropyisko, O. I. Uepesko, O. B. /Ipomenko, A. M. Conomon, P. JI. SIko6uyk, O. B. Bonnapeuko,
H. JI. Ho3zapina

P03p06JieHO MOjIEh POTOPHOTO-TLUIIBKOBOTO BUTAPHUKA 3 TIJTIBKOYTBOPIOIOYIM €JIEMEHTOM, SIKITH Ma€ BiOMBaIbHY 06irpiBaeMy moBepx-
Hi0. Take pilleHHs 3aIIPOIIOHOBAHO U1 CTabimi3alii rizgpaBaiaHOTO PyXy 3pisa€Moi XBIUIIbOBOI Teuii 32 PaXyHOK BiIONBAIBHOI OBEPXHI MEBHOT
reoMeTpIYHOI (hOPMHU JIJISI TPUMYCOBOTO CIIPSIMOBYBAHHS 3Pi3a€MOi CHPOBUHM Ha HArPiBaIbHY TTOBEPXHIO. ABTOHOMHUI MiITPiB BiOUBaIb-
HOI [OBEPXHi 10/IaTKOBO 3a0e31euye TeMrepaTypHuii ehekT B yMOBaX MepeMililyBaHHsI YaCTOK CHPOBHHU ITC/IsI 3Pi3aHHsL.

VY pesyubraTi aHaMi3y €KCIepUMEeHTATbHO-TEOPETHYHUX MapaMeTpiB TermooOMiny o6rpyHTOBAHO KpHUTepiaibHe PiBHAHHS KoedilieHTa
TEIUIOBI/IIaui BUMAPHUKA 3 3alPOINOHOBAHUM IUIIBKOYTBOPIOIOYUM €JIEMEHTOM, SIKUil Ma€ BinOUBaIbHY 06irpiBaEMy MOBEPXHIO JUIsi PO3pa-
XYHKy KoedinieHTa Terosiiayi Biz po6ouoi mosepxui 710 cuposutu. OTpuMaHe piBHSHHS BPAXOBYE BILINB BEPTUKAILHOI CKIAI0BOI PYXy
MUIIBKM CMPOBUMHM, BIILEHTPOBE MepeMillleHHsT IPU obepTarHi IiBKOYTBOPIOIOYOTO eJIeMEHTa, TIePeMilllyBaHHI KUIIJISYOT IIBKH CUPOBUHI
MyXUPISIMU [TAPU, TEOMETPUYHUX XapPAKTEePUCTHUK ILJTiBKOYTBOPIOIOYOI JIONAT] HA Ti/IPOIMHAMIUHIIT IIJIMH CUPOBUHU. 3/iICHEHO PO3PaxyHOK
POTOPHOTO-T/IIBKOBOTO BUTIAPHUKA 3 BUKOPUCTAHHAM KPUTEPIiaJbHOTO PiBHSAHHS Ta OTPUMAHO KOPUCHY MOBEPXHIO Ternoobminy — 0,75 M2
TTuroma METAIOEMHICTD B POTOPHO-IIIBKOBOMY BUIIADHUKY 3 [JIIBKOYTBOPIOIOYUM €JIEMEHTOM, 110 MA€E BilGUBAJIbHY OBEPXHIO CTAHOBUTH
57 kr/mM? MOPIBHAHO 3 TPAMILIHO BUKOPUCTOBYBAHUM B KOHCEPBHUX BUPOGHUITBAX BakyyM-Bunapium anapatom 410 kr/m?% mo y 7,1 pas
Memie. Takok 3MEHITYEThCS TPUBATICTh TEMIIEPATYPHOTO BILUIMBY Ha CHPOBUHY: poTopHO-TUTiBKOBHIT BUumapuuk — 200 ¢ ta 3600 ¢ y Tpamam-
miitnomy amnapari. Otpumani gani 6y/ayTh KOPUCHI VIS IPOEKTYBAHHS POTOPHO-IUIIBKOBUX arapartiB PisHUX TeOMETPUYHUX MAPAMETPIB, IO
BUKOPHCTOBYIOTH TITAPHiPHI JIOMATI 3 BiAGHBATBHOIO TIITACTHHOIO.

KmouoBi cioBa: xoedillieHT TeIIoBi/yiadi, pOTOPHO-IIIBKOBHIT BUIIAPHUK, KPUTepialbHe PIBHSAHHS, IJIIBKOYTBOPIOIOYMII €JIEMEHT, OP-
raHiyHa CHPOBUHA.
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BU3HAYEHH TEIIJIOBUX BTPAT ¥ IPUMIINIEHHAX TPOMAZICbKOTO ITPU3HAYEHHSA 3 PO3POBKOIO
AJITOPUTMY 110 BITPOBA/IKEHHIO 3AXO/IB I3 EHEPTO3BEPEKEHH? (c. 48—59)

M. IO. CaBuenxo-Ilepepna, O. B. Paquyk, JI. I'. Poxkkosa, I'. B. Bapcykosa, O. 0. CaBoiichkuii

Hageneni mpukiaam BIPOBa/KEHHsI 3aXO0/IiB 3 eHepro3oepeskeH sl y MPUMIIIIeHH] 3aralbHOr0 KOPHCTYBaHHs. BIpoBasKeHHs eHeprosbe-
piralourx 3axXo/[iB Ha MiAMTPUEMCTBAX 3HAYHO 3MEHIITYE TTIOCTIHHY CKJI/I0BY BUPOOHUYUX BUTPAT.




SIK [PaBUIIO, HABYAJIBHI 3aKJIa/IH, SIK IIPUKJIAJ IPUMIIIEHb 3aralbHOr0 KOPUCTYBaHHs1, (DIHAHCYIOTHCS 3 AEPIKABHOTO GIOJUKETY, & eKOHOMsI
KOIIITiB Ha KOMYHAJIbHI TIOCJYTH 03BOJITH TIEPEHATIPABUTH (hiHAHCH Ha PO3BITOK HABYAIBHOI Ta HAYKOBOI Ha3M YHiBEPCHUTETY.

TakuM YHHOM, OCHOBHOKO METOIO BIIPOBA/KEHHST TAKKMX 3aXO0/iB € 3MEHIIEHHsI BUTPAT HA yTPUMaHHsI OYiBEJIb.

3axozn MoAISIOThCS Ha TpH etari. Ha mepioMy miarotoB4oMy eTari BUSHAYa0ThCs TPOGIEeMHI esleMeHTH Oy/IiBiIi Ta KOMYHIKAI, sKi
noTpebyIoTh BIPOBA/KEHHsI eHepro3depiralounx 3axo/iB 3a J0MOMOroio creiiaibioro npucrpoio Fluke Ti25. TIpobaemui eseMenT KOH-
crpykuil GyaiBai Oysiu BU3HAYEHI HUISIXOM MOBHOTO CKaHYBaHHsI CTeJI, CTIH Ta IiIOrK 3a J0I0MOrolo Tersiosizopa. Bemvka (Gisbiie 10 %)
PIBHUILA MiZK TEMIIEPATYPOIO MOBITPS B MPUMIIIEHH] Ta TEMIIEPATYPOIO GYiBETBLHOTO eJIeMEHTa BKa3ye Ha pobieMHIi exeMenT. Metoz o-
CJIJpKeHHs — TepMorpadiyHuil.

Hasezero mpukman ckamyBaHHs CTiHM TIpuMimienns. Pisaniig temmepaTyp Mik JiBOIO Ta TPaBoi0 CTOPOHOIO CTiHU cTaHoBUTL 2,6 “C
(pi3HuIL 3 TeMIEPaTypoto B IipuMitieHti cranoButs 21 %). Ile cBiauuTh po 3HAYHI BTpaTu Teria yepes criny. Ha apyromy erari o6po6Ku
indopmaltii BUBHAYAI0THCST 3aXO0/[H 110/I0 3MEHIIEHHST CIIOKUBaH s eHeprii. Ha Tperbomy, erarti — BIPOBa/UKeHHS eHepro3depiraiounx 3axo/is,
peanizyioThest 3aX0/H, ki 6e3nocepeinbo BIUIMBAIOTH Ha CIIOKIUBAHHS eHeprii OyaiBii Ta eekTruBie (GyHKIIOHYBaHHS KOMYHIKaI[iii.

IIpakTuuHa akTyaabHICTh JOC/I/UKEHHS [I0JIATAa€ B OTPUMAHHI Pe3yJ/IbTaTiB Ta IIPAaKTUUYHUX PeKOMeHJAllil, sSIki MOJKHa 3acTOCyBaTH Ha
MPAKTHIL IS TTBUIIEHHST eHeproedeKTUBHOCTI TPUMIIIeHb Ta Oy 1iBesb.

KiouoBi ciioBa: eneprosbepeskenis y MpUMILIeHHSIX, eHeproayAnuT OyIiBelib, JuKepeaa eHeprii, eneprosbepiraiodi 3axo/iu, TEXHOJIOTTYHI
3aX0/[1, IHBECTUILIIHI 3aXO/H.
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KOMIEHCAIIIA TA TPUAYIIEHHA TAPMOHIK ®OTOEJEKTPUYHOI TEHEPAIIIL 3A JIOTIOMOT'OIO
KACKAJTHOTO ®LTbTPA AKTUBHOI IIOTYKHOCTI (c. 60—68)

Mohammed Obaid Mustafa, Najimaldin M. Abbas

[IIupokuii crieKTp a1eKTPOMArHeTH3Ma, KOTOPbIi XapakTepu3yeT TOK 1 HATPSKEHNE B OTIPe/leJIeHHOe BPeMsT U B OIIPE/IeJIEHHOM MecTe B
SHEProCcUcCTEeMe, Ha3bIBACTCA KQYECTBOM JJICKTPOIHEPTUN. AJleepHaTl/lBHble HNCTOYHUKU SHEPTUUN CTAHOBATCA BCE 60./[86 TIOIYJIAIDHBIMU B CBA3N
€ BOTIPOCAMH KAYECTBA DJIEKTPOIHEPTHN, GE30MACHOCTH U COCTOSTHIST OKPYSKAIOIIEN CPEJIbl, a TAKKE KOMMEpPUeCKNMHU cTiMyramit. Kpome toro,
(oroasiekTpruyecKast SHEPrUs ABJISETCS OJHUM U3 HanbOJee U3BECTHBIX BO30OHOBISIEMbBIX PECYPCOB, MOCKOJIBKY €€ TOJIyJaT GeCIUIaTHO, B
HEOTPAHUYEHHOM KOJIMYECTBE W 3HAYUTEIBLHO dKoJIorndecku Oesonacuee. Owisrp akrusnoii Mouroctn (DAM) siBisiercst ahherTHBHBIM
CPEJICTBOM JTNHAMIYECKOTO TOIABIEHsI TADMOHIK U PEIeH st MpoOIeM, CBSI3aHHBIX ¢ Ka9eCTBOM 3JIEKTPOIHEPTUH, BHI3BAHHBIX KOJeba-
HISIMEL HaIIPSDKCHUS HA CTOPOHE IIOCTOSIHHOTO TOKA. TakuMm 00pa3oM, B ZaHHON pabOTe OIMCBIBACTCS CYIICCTBCHHOE YCOBEPIICHCTBOBAHUE
QJITOPUTMA KOMITEHCAIIMH MO/IABJIEHIS TADMOHUK, & TakyKe KacKajHOro (hUIIbTpa akTHBHOI MorHocTH. Kpome TOro, 0CHOBHOE BHUMAaHIE
yIIeJIsIeTCsT KOMITEHCAIUY TIOTPEIIHOCTH CHCTEeMbI TeHepalii (hoTOJIEKTPUIECKON SHEPTUH, MOAKIIOUYEeHHOH K CeTH, Ha OCHOBE ONTHMHU3H-
posannoro H-mocroBoro kackaanoro MAM. TTpoanainsuposatbl 0COGEHHOCTH MPUHIMIIA PaGOTBI U TONOJIOTHYECKON cTpyKTypbl DAM,
HCTIOJIBb3YEMOTO B KauecTBe KOMIIEHCAIIMOHHOTO ycTpoiicTBa. H-MocToBoil Kackaibiit DAM onTMU3MPOBAH € MCIIOJIb30BAHUEM AJITOPUTMA
CErMEHTHPOBAHHOTO TIPUPAIIEHUSI TIPOBOANMOCTH € TiepeMeHHON jmHoi mara (SVSLCI). O6mas crpaterus yrpasiaeHust kackagaoro @AM
paspaboTana U cMojeTIpoBata ¢ rcnosb3oBaneM cpeasl Matlab/Simulink. ITo pesysbratam Mozie/IpoBaniisi, CpAaBHUBAS CYIIECTBYIOIIIE
MepPbl KOHTPOJIST KAYeCTBA JIEKTPOIHEPIUH TATOBOI CETH IO U TTOCJIe KOMIIEHCAI[NH, TTPoBepsieTcs: 9h(HeKTUBHOCTD MPe/JiaraeMoil CTpaTeruu
yrpasienns. [IpenmaraeMbiii KOHTPOJJIED YCUINBAET KOMIIEHCAIMIO OTPEIEJIEHHBIX HEYeTHBIX TAPMOHUK /T yTyYHIEHUs MojiesIeii paboTh
CHCTEMbI U KPUTEPUEB YJIYUIIeHUs] KaueCTBa 9J1eKTposneprin. Kpome Toro, npeiosKeHHbli alrOPUTM TOKa3aJl MOJOKUTENbHBIN Pe3yibrar
OITUMHUBAIMY KauecTBa (POTOIIEKTPUUCCKON IHEPTUH, TIOKIIOYCHHON K CETH, CHUIKCHUSI TADMOHNK TOKA U YJIYYIIIEeHHs] HCIIOJIb30BaHUs 000-
pynoBanust GOTOITEKTPHIECKIX HHBEPTOPOB.

KmoueBsle cioBa: hpuisTp ak THBHOI MOIITHOCTH, ceTeBast (POTOAIEKTPUYECKas CHCTEMa, KOH/ICHCATOP B 1eIN [TOCTOSIHHOTO TOKA, CTpaTe-
TUsl YIPaBJIEHHs, KOMIEHCAINS TADMOHUK, KACKA/[HBIIT MHOTOYPOBHEBBIII.
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