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The excellent specifications of the isolated squirrel cage self-
excited induction generator (SEIG) make it the first choice for
use with renewable energy sources. However, poor voltage and
frequency regulation (under load and speed perturbations) are the
main problems with isolated SEIGs. Wide dependence on the SEIG
requires prior knowledge of its behaviour with regard to variations
in the input of mechanical power and output of electrical power to
develop a control system that is capable of maintaining the voltage
and frequency at rated values, as far as possible, with any change in
the input or output power of the SEIG. In this paper, a mathemati-
cal model of a wind energy conversion system (WECS) based on a
squirrel cage SEIG with a generalized impedance control (GIC) was
built using the Matlab/Simulink environment in a d-q stationary
reference frame. A fuzzy logic controller (FLC) was used to control
the parameters of the GIC. The training of the FLC was conducted
by a neural network through Matlab’s Neuro-Fuzzy designer. The
results of this paper showed that the trained FLC succeeded in con-
trolling the real and reactive power flow between the SEIG and the
GIC system, in which the maximum variation for both magnitude
and frequency of the generated voltage with any load or wind speed
perturbation will not exceed (0.2 %) for the frequency and (3 %) for
the voltage magnitude in both directions. The SEIG model was vali-
dated by comparing the results obtained with those of well-known
studies with the same rating and operating conditions.
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Substantiation of using non-circular plain shaped surfaces to in-
crease the compactness of power plants is presented. The criterion of
thermohydraulic compactness is justified, which takes into account the
layout and arrangement of heat transfer elements and their thermohy-
draulic efficiency. To simulate heat movement and transfer processes in
elements of power plants, the computational fluid dynamics method
is used. Verification is carried out with available literature data, the
discrepancy of results does not exceed 2.4 %. For single elliptical and
plane-oval shapes, there is a local maximum of efficiency, achieved at
the axis ratio of 2.5 for elliptical and 2.75 for plane-oval. Studies of the
change of the heat transfer coefficient in the tube bank rows are carried
out. For the elliptical tube bank, heat transfer is stabilized from the fifth
row. Heat transfer surfaces of circular, elliptical and plane-oval tubes
with different combinations of geometric characteristics are considered.
It is found that on the basis of elliptical tubes it is possible to reduce
the volume of the heat transfer surface and increase the compactness of
the entire power plant by 18.3 % compared to circular tubes and 2.4 %
compared to flat-oval ones. Dimensionless indices of mass, volume,
functional efficiency and service life of the heat exchanger are substanti-
ated, allowing them to be compared as part of various power plants. It is
advisable to continue studies of the features of heat transfer processes in
close, with the relative longitudinal and transverse pitch ratio less than
1.5, banks of elliptical tubes with an axis ratio of 2.5.

Keywords: power plant, compactness, heat exchanger, thermo-
hydraulic efficiency, shaped surface, RSM turbulence model.
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Experimental studies of change in the air temperature in a power
unit with a prototype RPD-4.4/1.75 rotary-piston pneumatic motor
were carried out to solve the problem of the negative impact of low
temperatures of exhaust air on the pneumatic motor performance.

Tt has been established that an increase in rpm by 62 % leads to a
drop of air temperature after reducer by 33 %. In this case, the maximum
temperature drop during throttling is 21 K under conditions of maxi-
mum rpm and pressure of 0.8 MPa in the inlet receiver. It was found that
under experimental conditions, the average differential Joule-Thomson
effect is in the range of 0.8...3.9 K/MPa when throttling in the reducer
for the pressure range of 0.4...0.8 MPa in the inlet receiver.

It was found that the temperature drop caused by air expansion
in the working cylinder of the pneumatic motor is about 22 K in
absence of regulation of the filling degree. At the same time, tempera-
ture fluctuations do not exceed 4.5 % depending on the change in the
motor rpm and pressure in the inlet receiver.

A maximum temperature decrease in the power unit was ob-
tained experimentally. Under the experimental conditions and
depending on the study mode, the temperature drop from the initial
storage value is from 35 to 43 K.

It was found that the amount of energy required for heating air
at the inlet to the inlet receiver with a pressure of 0.6 MPa in the air
storage temperature range of —5..—20 °C is 0.14...1.99 kW. In this
case, the ratio Q,,/N, can reach 0.1..0.58, that is, in some operat-
ing modes, more than half of the produced power will actually be
spent on air heating. Accordingly, the results obtained are useful
and necessary when choosing conditions and operating modes of the
pneumatic motor.

Keywords: rotary piston pneumatic motor, storage pressure,
Joule-Thomson effect, air heating.
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An improved model of a rotary film evaporator with a cutting
blade having a reflective surface and equipped with an autonomous
heating system which is fed by a power supply from Peltier elements.
The reflective surface of the advanced cutting blade had an area of
0.06 m? and was heated by a flexible film resistive electric heater
of radiating type with a ~15..20 W power supply. This solution
provides additional heating and mixing and helps to capture the cut-
off layer of puree while reducing the useful surface of the working
chamber by 7 %.

Most evaporators have a low heat transfer coefficient reducing
the energy content of the process and final quality of the product.
The heat exchange efficiency can be increased by improving the de-
sign of the film-forming element of the rotary film evaporator.

The use of the proposed cutting blade with a reflective surface
enables an increase in the heat transfer coefficient by approximately
20 % compared to the basic rectangular blade design. When comparing
the calculated data, it can be concluded that the main indicator of
resource efficiency, namely specific energy consumption for heating a
unit volume of product in the RFE amounts to 408 k] /kg compared to
1,019 kJ /kg with the basic vacuum evaporator which means a 1.97 times
consumption reduction. The duration of heat treatment in the RFE

is 60 s compared to 1h in the basic VE which shows a significant
reduction of raw material exposure to high temperatures. The obtained
data show the effectiveness of engineering and technological solutions.
The engineering and technological component of any heat and mass
exchange processes, in particular the concentration of fruit-and-berry
raw materials, is the main component in the production of semi-finished
food products of a high degree of readiness.

Keywords: evaporation, rotary film evaporator, heat and mass
exchange, heat transfer coefficient, fruit-and-berry raw materials.
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The study explores the possibility of using water (R718) as a
refrigerant for a heat pump installation of a heating system. This
unit is a vapor compression heat pump with a regenerative heat
exchanger in which the vacuum unit based on a liquid-vapor ejec-
tor is used instead of a scroll refrigeration compressor. The working

process of such an apparatus is based on implementing a fundamen-
tally new cycle that does not require the supply of working steam
from the outside. Instead, steam is generated inside the vacuum
unit. The article describes the proposed installation and its differ-
ences from the traditional one, both in terms of circuit solutions
and in terms of the operating cycle. A thermodynamic calculation
was performed for the proposed installation with R718 as the work-
ing medium and the traditional heat pump systems operating on
refrigerants R142b, R254fa, and R410a. As a result of the calcula-
tion, the parameters of all the devices included in these schemes
were obtained, and the conversion factors of the cycles were
determined. To assess the feasibility of using R718 as a working
substance and replacing the scroll refrigeration compressor with a
liquid-vapor ejector, an exergy analysis was performed. This made
it possible to fairly accurately determine the effectiveness of each
circuit, since it implemented the possibility of comparing systems
using several types of energy (for example, electrical and thermal).
As a result, the values of exergetic efficiency of traditional and
proposed schemes were obtained. The final stage of the study was
the performance of a thermoeconomic analysis. The estimated cost
was determined for a unit of heat quantity per ton of the product
and per unit of the heated area obtained in a unit with the work-
ing substance R718 and traditional installations with the working
substances R142b, R254fa, and R410a.

Keywords: heat pump unit, heating system, liquid-vapor ejector,
exergetic efficiency, thermoeconomic analysis.
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The method of group capacity regulation of centrifugal mecha-
nisms is proposed to solve the problem of increasing the energy
efficiency of thermal power plant auxiliaries. The method is based
on using a group frequency converter for basic capacity regulation
of centrifugal mechanisms. Additional regulation is commonly
carried out by throttling, bypassing or changing the guide vane
opening angle.

Analysis of auxiliary power consumption showed that due to
ineffective regulation methods, the share of power consumption can
reach 50 %.

A mathematical model of the centrifugal mechanism that allows
for studying various regulation methods is developed. The task of
finding optimal control parameters for a group of centrifugal mecha-
nisms that ensure power boiler operation is stated and solved. By the
results obtained, it was determined that group capacity regulation
of boiler draft mechanisms is most rational. For the feed pump, an
individual variable-frequency drive shall be used.

In contrast to the individual variable-frequency drive, the in-
troduction of the group regulation method requires less investment.
This method can significantly reduce the auxiliary power consump-
tion of thermal power plants. The projected decrease in auxiliary
power consumption is 10.7 %.

The results show the high efficiency of the group capacity
regulation of centrifugal mechanisms, so this method can become
a promising direction in increasing the energy efficiency of thermal
power plants.

Keywords: variable-frequency drive, group regulation, centrifu-
mechanism, auxiliaries.
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AC electric arc furnaces (EAFs) are among the most common
technological units for making high-quality steel. The use of fur-
naces is promising in the future as the production volumes of electric
steel increase. These furnaces are powerful electrical installations
exposed to the dynamic, asymmetrical, and nonlinear load, which
adversely affects the quality indicators of electricity supply. Typi-
cally, this negative impact is reduced by connecting EAFs to high
power energy systems or, in most cases, by applying different types
of static reactive power compensators. Such approaches require
considerable investment in the development of the power system or
in the equipment of compensatory installations whose rated capacity
is several times higher than the capacity of the furnace transformer.

These approaches aim to reduce the effects of negative impact.
It is possible to achieve the greater effect of limiting the negative
impact, at smaller investments, by using an alternative approach that
aims directly at the source of the negative impact. The approach im-
plementation implies forming an external characteristic of the EAF
power supply. The characteristic should be rigid in current in the re-
gion of furnace operating modes from operational short circuit to the
rated load. In the region of modes from the rated load to idling, this
characteristic should be rigid in voltage. Underlying the formation
of this characteristic is a resonance converter, which ensures almost
a stable value of the arc current under the furnace operating modes.

This study has confirmed the significant benefits of the proposed
approach, which proves more effective in improving the quality of
electricity in the network. This makes it possible to use EAFs in
smaller power systems and ensure the development of the industry
at a lower investment.

Keywords: reducing the flicker dose, voltage fluctuations, elec-
tricity quality, electric arc furnace.
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MOJIEJTIOBAHHS TA IMITAIIIVTHE MOJIEJTIOBAHHS CAMO3BY I’ KYBAHOIO ACUHXPOHHOTO
TEHEPATOPA 3 BITPAHOIO TYPBIHOIO (c. 6-16)

Ammar Shamil Ghanim, Ahmed Nasser B. Alsammak

3aB/IKY YyI0BUM XapaKTEPUCTUKAM, aBTOHOMHUIT KOPOTKO3aMKHEHUH acMHXPOHHUI camo30yKyBanuii reneparop (ACT) mmpoko Bu-
KOPUCTOBY€ETHCSI 3 TIOHOBJIIOBAHIMI JKepesamu eHeprii. OHak ocHOBHOIO mpobieMoto aBroHoMHIX ACT € Torane peryTioBaHHs HAPYTH
i wacroru (1pu 30ypeHnsx HaBaHTaxenns i msuakocti). [upoka sanexuicts Big ACT BuMarae nornepe/inix 3HaHb 11pO HOTrO MOBE/IHKY 110
BIZIHONIIEHHIO /10 3MiH BXiJIHOI MEXaHIYHOI MOTY/KHOCTI 1 BUXIZIHOT €JIEKTPUYHOT MOTYKHOCTI JIJIst PO3POOKU CHCTEMU YIIPABJIIHHS, 3IaTHOT i/
TPUMYBaTH HAIPYTY 1 4aCTOTY Ha HOMIHAJIBHMX 3HAYEHHSX, HACKIIBKY 1le MOKJIUBO, TIPK Oy/Ib-AKiil 3MiHi BXiZHOT aG0 BUXiAHOI TOTYKHOCTI
ACT. ¥V naniii crarTi 3 Bukopuctanasam cepenosuia Matlab/Simulink B cramionapniii cucremi Biaztiky d-g 6yna mobynoBaHa MaTeMaTHIHA
Moiesib cuctemu nieperBopents eneprii Bitpy (CITEB) na ocnosi koporkozamknyroro ACI 3 ynpasminnsm y3aragbHerum oropom (Y YO).
JLna yupasninas napamerpamu Y YO BukopuctoByBascst HeuiTkuii soriunuii peryssrop (HJIP). Hapuanns HJIP nposoaniocs ua HelipoH-
Hiit Mepeski 3a foromoroio Matlab’s Neuro-fuzzy designer. Pesyisratu anoi pobotu mokasaiu, mo Hapuernii HJIP yeminmmo ynpasisie mo-
TOKOM peasibHoi i peaktuBHOi notyskHocTi Mizk ACI i cuctemoro ¥ YO, B sKiil MaKcMMaJIbHA 3MiHA SIK BEJIMYUHU, TAK 1 YACTOTU HATIPYTH, TIPU
Oynb-saKoMy 30ypeHHI HaBaHTasKeHHs abo MBUAKOCTI BiTpy He nepesuuryBatnme (0,2 %) ais gactotu i (3 %) MUIst BeIMInHN HanpyTH B 060X
HanpsiMkax. Anpobartis mogeni ACT GyJia ipoBejieHa IIJIIXOM TIOPIBHSAHHSI OTPUMAHKX PE3yJIBTaTiB 3 pe3ysbraTaMi BiIOMUX JOC/I/KEHD 3
AQHAJIOTIYHUMU XapaKTePUCTUKAMU 1 yMOBaMU €KCILIyaTallii.

KiouoBi ciioBa: acHHXpOHHWIT TeHepaTop, BiTpstHa TypOiHa, aBTOHOMHA cucTeMa, inHamiura Mozess, ANFIS, YYO.
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OBIPYHTYBAHHA EOEKTUBHOCTI IVTA/IKUX ITPO®IJIbOBAHIX TEILJIOOBMIHHUX IIOBEPXOHD
JJIA MMIABUIMEHHSA KOMITAKTHOCTI EHEPTETTUYHUX YCTAHOBOK (c. 17-24)

B. B. Kysneios

[IpezicraBieHo 0OrPYHTYBAHHS BUKOPUCTAHHS TJIAKUX TPOMLIbOBAHIX OBEPXOHD HE KPYIJIOrO MOTIEPEUHOTO MePepidy sl MiABUIIEHHS
KOMITAKTHOCT] €HEPreTHYHUX yCTaHOBOK. OOIPYHTOBAHO KPUTEPIH TEIJIOTIIPaBIiuyHOI KOMIAKTHOCTI MMOBEPXHI, 110 BPAXOBYE KOMIIOHOBKY i
PO3TalllyBaHHsI eJIEMEHTIB Terionepeiavi i ix Terviorigpasiiuny edeKTUBHICTD. J{JIsi MOJIeIOBaHHS MTPOIECiB PYXy Ta MEPEHOCY TEIJIOTH B
€JIEMEHTAX eHEPreTUYHNX YCTAHOBOK BUKOPUCTAHWH METO/ OOUMCIIOBaIbHOI rigpoanHamiku. [IpoBeneHa sepudikallist 3 HATBHUMMU JHiTEpa-
TYPHUMH JAHUML, PO36IKHICTD pe3y ibratis He mepeuimia 2,4 %. [Tokaszano, 1o /st TOOANHOKUX TPOMIIIB eMNTIHIHOTO i TIIOCKOOBATBHO-
r0 1Hepepisy icHYE JOKaIbHUN MAKCUMYM e(DEeKTHBHOCTI, SIKUIT I0CATAETHCST TIPY CIIIBBiIHOIIEHH] oceit 2,5 s esinTudnoro i 2,75 st mioc-
K0OBaIbHOTO. [TpoBeIeHO OCIKeH s 3MiHK KoedillieHTa TerioBiiadi mo psiaax TpyoHoro mydka. OTpUMaHO, MO0 I MyYKa eI THIHIX
Tpy6 crabiiizailis TeroBifnaui HacTae 3 ATOro psamy. PO3IIsIHYTO MOBEPXHi Terionepeaayi, BUKOHAHI 3 KPYIJIMX, eJIITUYHUX 1 TJIOCKO-
OBaJBHUX TPYO 3 PISHUMHU MOEAHAHHSIMU F€OMETPHYHUX XapakTepucThK. OTPUMAHO, IO HA OCHOBI eNTHYHUX TPYO MOKINBE 3HUKEHHS
06’eMy TeTIONepeIaBaIbHOl MOBEPXHI 1 MiBUINEHHsT KOMIIAKTHOCTI BCi€i eHepreTndHoi ycranoBky, Ha 18,3 % B MOPIBHSHHI 3 KPYTINMI
Tpybamu i Ha 2,4 % B MOPIBHAHHI 3 I0cKOoOBaabHIME. OOrpyHTOBAHO GE3PO3MIPHI TOKA3HUKK MacH, 00'eMy, DYHKITIOHATBHOI eheKTUBHOCTI
Ta PECYPCY TEMIOOOMIHHOTO amapary, 1o A03BOJISIOTh MPOBOANTH IX MOPIBHSHHS B CKJIA/Al PI3HIX eHEPreTHYHUX yCTaHOBOK. [Tokasano, mo
JOLJIBHO MTPOJIOBKUTH JOCTI/IKEHHsT 0COOIMBOCTEIT IIPOLECIB TIEPEHOCY TEIUIOTH B CTUCHEHUX, 3 CIIBBI/IHONIEHHSIME BIIHOCHUX MO3/I0BKHIX
i morepedHUX KpoKiB MeHie 1,5, mydkax einTuaHux Tpyo 3i CriBBiHOIIEHHSIM Oceil 2,5.

KiouoBi ciioBa: eHepreTHiHa yCTaHOBKA, KOMIAKTHICTD, TEIIOOOMIHHUIA arapaT, TemIorigpaBaiuyta e(eKTUBHICTD, MpodiaboBaHa 110~
Bepxtst, RSM—mozess TypOyIeHTHOCTI.
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BU3HAYEHHS 3MIHU TEMIIEPATYPH CTHCHYTOTO IIOBITPSI ITPY POBOTI POTOPHO-IIOPIIHEBOTO
JIBUTYHA (c. 25-31)

0. C. Murpodanos, A. 10. IIpockypin

[IpoBezeno excriepuMeHTaTbHI TOCTIPKEHHS 3MIiHN TEMIIEPATYPH TOBITPS B €HEPreTHYHIl YCTAHOBIN 3 [OCITiIHAM 3Pa3KOM POTOPHO-
nopuiHeBoro nHeBmozBuryHa PIT/I-4,4/1,75, sike HanmpaBJieHe HA BUPILIEHHs MPOOIEMU HETATUBHOTO BIINBY HU3bKUX TEMIIEPATYD Bijlpa-
I[bOBAHOTO TIOBITPSI HA MPAIE3/IATHICTD TTHEBMO/IBUTYHA.

BeranosiieHo, 1110 36ibIeH s 06epTiB Ha 62 % TPU3BOANTH 10 3HUKEHHST TEMITEPATYPH TIOBITPsI MicJst peaykTopa Ha 33 %. Ilpu mpomy
MaKCHUMAJIbHE MA/IiHHS TEMIIEPATYPHU MIPU JAPOCETIOBAHHI B yMOBAX MAKCUMaJIbHUX 00€pTiB Ta THCKY Y Biryckromy pecusepi 0,8 MIla ckianae
21 K. Busnauewno, 110 B yMOBax IPOBEIEHHST eKCTIEPUMENTY cepe/IHii andepentiitnmii edext /[xoys—TomMcona npu apocerioBanii B PeayK-
TOPI /LI /lianaszony THCKY y BiryckHomy pecusepi 0,4...0,8 MIla snaxoaurscs B meskax 0,8...3,9 K/MIla.

BcTaHOBIEHO, 10 3HMKEHHST TEMIIEPATyPH BHACTINIOK PO3ITMPEHHS MOBITPS B pOOOYOMY IIJIHAPI MTHEBMOABUTYHA TIPU BiZICYTHOCTI
peryJiioBatHs CTyIeHs HATOBHEHHsT cTaHOBUTDH 0/in3bKko 22 K. TIpu 11boMy KOJIMBaHHsI TeMIIEpaTypy B 3aJI€KHOCTI Bijl 3MiHU 00€pTIB i THCKY
y BILyCKHOMY pecuBepi He nepesuuiye 4,5 %.



ExcriepumenTasbHO OTPUMAHO MaKCUMaJIbHE 3HMKEHHS TeMIIePaTypu B €HepreTHUHIl ycTaHoBII. B yMOBaxX IIpoBeIeHHS €KCIIEPUMEHTY,
a TaKOK 3AJIEIKHO BiJI PEKUMY JOCI/UKEHHS, TTa/liHHST TEMIIEPaTyPH Bijl TTOYaTKOBOTO 3HaUeHHs 30epiraiust ckiaagae Bix 35 1o 43 K.

Beranosieno, 1o HeoOXiaHy KilbKicTh eHeprii AJis migirpiBy moBiTps Ha BXOAI B BIycKHUIA pecusep 3 Tuckom 0,6 MITa g aianasomny
Temuepatyp 36epiranns nositpst —5...—20 °C cranosutsb 0,14...1,99 kBr. ITpu npomy signomenust Q,,/N, mosxe gocsiratu 0,1...0,58, To610 Ha
HESKUX PeKUMax eKcrryarailii 6ijiblie moJoBUHE BUPOOJIEHOT NOTYKHOCTI (haKTHYHO Oyje BUTpayaTvcs: Ha IiAirpis mosiTps. Bixnosimwo,
OTPUMaHi Pe3yJIbTaTh € KOPUCHUMHU Ta HEOOXITHUMHE TIPU BUOOPI YMOB Ta PEKUMIB €KCILTyaTallii THEBMOIBUTYHA.

Kii04oBi ci10Ba: poTOPHO-MOPIITHEBHIT ITHEBMOABUTYH, THCK 36epiranist, ehext Jkoyb-Tomcona, miairpis mosiTpsi.
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MIABUITEHHS EOEKTUBHOCTI TEILIOMACOOBMIHY YIOCKOHAJIEHOI'O POTOPHOTO
IIJIIBKOBOT'O BUTTAPHUKA JIJIs1 KOHIHEHTPYBAHHA IIJIOJOATIAHUX ITIOPE (c. 32-38)

A. M. 3aropyibko, O. €. 3aropyisko, M. O. fIuueBa, H. O. Ilonomapenxko, I'. B. Tecmok, K. II. Cinbyenko, M. 3. Ilacka, C. O. [lynuuk

VYiockoHaseHa MOieJIb POTOPHOTO MIIBKOBOTO BUMAPHUKA 31 3Pi3yI0U0I0 JIOTATTIO 3a6e3MeUeHOI0 BiIOUBATIBHOK TOBEPXHEIO 3 ABTOHOM-
HOIO0 CHCTEMOI0 OOITpiBaHHS 3a PaxXyHOK eHeprii KkuBJIeHHs esneMeHTiB [Tenbrbe. [Lnonta BiAGMBaIbHOI TOBEPXHI BIOCKOHAIEHO! 3Pi3yr0Uu0i
nomari ckmamae (0,06 M2), a ii 06irpiB 3AifICHIOEThCA THYYKNM ILTiIBKOBHM PE3UCTUBHUM eleKTPOHATPiBaueM BHIIPOMIHIOBATLHOTO THITY 3
HOTYKHICTIO sKuBJIeHHst ~ 15...20 Br. Ile 3a6e3neuye 10/aTKOBe HArpiBaHHs, IEPEMIIITYBaHHS Ta CIIPUSE YIOBIOBAHHIO MIAPY ITOPE, 110 3piza-
€ThCsI, BMEHIYIOUN KOPUCHY MOBEPXHIO po60Uoi Kamep Ha 7 %.

BisbimicTs BUnapHux anapaTis MaioTh HeBUCOKHI KOeDII[IEHT TeII00OMiHY, 3HUKYIOUM eHEPTOEMHICTD MTPOIECY Ta KiHIEBY SKICTh OTPH-
MmyBaHoi mpoxykiii. [ligBunmTi eeKTHBHOCTI TEMI00OMIHY MOKJIMBO IUISTXOM BIOCKOHAJIEHHST KOHCTPYKIIII TI7TiBKOYTBOPIOIOYOTO €JIEMEHTY
POTOPHOTO IJTiIBKOBOTO BUIIAPHUKA.

BukopucTanHs 3arpornoHOBaHol 3pi3yi0uoi Jiomnari 3 BigGMBaIBHOIO TIOBEPXHEIO MPU3BOAUTD /10 30iibieH s KoedilienTa Teriosiadi
mpuban3no Ha 20 % B MOPIBHAHHI 3 6a30BOI0 KOHCTPYKIEIO MPSMOKYTHOI Jomarti. [opiBHIOOUN OTprMaHi po3paxyHKOBI faHi, MOKHA 3pO-
6UTU BUCHOBOK, 110 OCHOBHUH MOKA3HUK PeCypcoedeKTHBHOCTI, a caMe MUTOMI BUTPATU €HepTii Ha HarpiBaHHs 00'€MY OJMHMUIL POAYKTY B
PIIB, — 408 k/I>x /KT, B OPiBHSHHI 3 6a30BMM BaKyyM-BuapHuM armapatoM — 1019 k[ /K, o xapakrepusye sMmeHieHns surpar B 1,97 pa-
3u. [Ipu tpomy TpuBasicTs TepMiunoi 06pobku B PIIB — 60 ¢, a B 6azoBomy BBA 1 1oz, 110 110Ka3ye CyTTEBE 3HUKEHHSI TeMIIEPAaTypPHOTO
BIUIMBY Ha cupoBuHy. OTprMaHi faHi cBiguaTh 1po eheKTHBHICTh KOHCTPYKTUBHO-TEXHIYHNUX PillleHb. [HKeHEPHO-TEXHOJIOTIYHA CKIa0Ba
OyIb-SIKUX TEMIIOMACOOOMIHHUX MPOIIECiB, B0KpeMa KOHIIEHTPYBAHHST TJIOIOSITIAHOT CHPOBIHH, € OCHOBHOIO TTi/l YaC BUPOGHUIITBA XapIOBIX
HaniBhadpUKaTiB BUCOKOTO CTYIEHsI TOTOBHOCTI.

KiiouoBi ciioBa: BUNapioBatHsi, pPOTOPHIH TJIIBKOBUH BUITAPHUK, TEIJIOMACOOOMIH, KOe(DIIi€HT TeTIOBII/Iawi, IIO0ATIIHA CHPOBHUHA.
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AHAJII3 MOJKJ/INBOCTI 3BACTOCYBAHHS R718 [IJIA TEIIJIOBOI'O HACOCA CUCTEMU OITAJIEHHS HA
BA3I PIITMHHO-IIAPOBOTI'O EXKEKTOPA (c. 39-44)

C. O. Illapanos, /I. M. I'yces, B. O. Ilanyenko, B. M. Kosin, B. M. Bara

Posrisnyto MoxkimBicTbs 3actocyBanHg Boan (R718) B SKOCTI X0OIOANIBHOTO areHTa /Ul TEIJIOHACOCHOI YCTAHOBKHM CHCTEMH OIa-
neHHA. J[aHa yCTAaHOBKA € MAPOKOMITPECIITHUM TEIIOBUM HACOCOM 3 PETeHEPaTHMBHUM TEMIOOOMIHHIKOM, y SIKOMY 3aMiCTh CITipaJTbHOTO
XOJIOIIJIBHOTO KOMITPECOPa 3aCTOCOBYETHCSI BAKYYMHUI arperat Ha 6a3i piIMHHO-TIAPOBOTO ekeKTopa. Pobounii mpoiiec TaKoro amapary
3aCHOBAHUII HA peasizallii NPUHIUIIOBO HOBOTO IUKJY, 10 He moTpedye miaseneHHs pobouoi napu 3308HI. HaToMicTh mapa reHepyeThest
BcepenHi BaKyyMHOTO arperaTy. HaBeeno omnmc mponoHoBanoi yCTaHOBKH Ta ii BiIMiHHOCTEH Bi/l TPAANIIIIHOI, SIK 32 CXEMHIM PiTlIeHHSIM,
Tak i 3a po6ourM 1UKIoM. [IpoBeseHo TepMoanHAMIYHIIT PO3PaxXyHOK IIPOIIOHOBAHOI YCTAaHOBKK Ha pobouoMy cepenosuiti R718 ta tpa-
JMIIHHAX TETJIOHACOCHUX CHCTEM, sIKi TIPAIIOIOTh HA TAKUX XOJOMMAbHUX areHTax sk R142b, R254fa i R410a. Y pesysibrari po3paxyHKy
OTPUMAHO MaPaMeTPH YCiX aaparis, MO BXOAITH 0 IUX CXeM, Ta BU3HAUEHO KOeilli€eHTH MepeTBOPEHH UKIiB. /{1 O HKY TOTHIbHOCTI
3actocyBanis R718 sk po60ouoi pewoBHHU JJIsT TAKOT YCTAHOBKYU i 3aMiHM CIIPAJILHOTO XOJOAUIBHOTO KOMIIPECOPA Ha PiANHHO-MAPOBUIT
€KeKTOp BIKOHAHO eKcepreTHuHmii ananis. Ile 1ae sMory octaTHhO TOYHO BU3HAUNTH e(DEeKTUBHICTH KOKHOI 3 CXeM, OCKIJIbKA Y HbOMY
peasiisoBaHO MOKJIMBICTH TOPIBHIHHS CHCTEM, SIKi BAKOPUCTOBYIOTD JIeKiJIbKa BU/IB eHepTii (HANPUKJIAJ, eJeKTPUIHY i TerioBy). ¥ pe-
3YJIBTATI €KCEPTETHYHOTO aHAIi3y OYJI0 OTPUMAHO 3HAYEHHST EKCEPreTHIHOT e(heKTUBHOCTI TPAAUIIIHHIX Ta MPOTIOHOBAHOT CXEM. 3aKJII0y-
HUM eTaroM A0CJiKeHHs: OyJI0 BAKOHAHHS TEPMOEKOHOMIYHOTO aHasiizy. OTprMaHO OMiHHY BapTiCTh OAMHUIN KiJTbKOCTI Tellia Ha TOHHY
IPOAYKTY Ta Ha OAUHUI[IO OIATIOBAHOI IO, OEPKYBAHOTO B YCTAHOBI 3 POOOUNM pedoBUHOIO R718 i TpaauIiiiHIMI yCTAHOBKAME 3
po6Gounmu pevoBunamu R142b, R254fa, R410a.

Kmio4oBi ciioBa: TeroHacoCHa yCTAHOBKA, CUCTEMa OIAJIeHHS, PI/INHHO-TIAaPOBUI €KEKTOP, eKcepreTuyHa e(eKTUBHICTb, TEPMOEKOHO-
MIYHMI aHATi3.
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OIIHKA MOKJINBOCTI BUKOPUCTAHHA I'PYIIOBOI'O CIIOCOBY PEI'VJIIOBAHHSA
MPOJIYKTUBHOCTI B CUCTEMAX BJIACHUX IIOTPEB TEIJIOBUX EJIEKTPUYHUX CTAHIIINA (c. 45-53)

B. A. Bauin, O. II. JIagypenko, M. M. Kpyroxa

3anpornoHOBaHO BUKOPUCTAHHS IPYIOBOrO CHOCO0Y PEryJIIOBaHHS MPOAYKTHBHOCTI BIALIEHTPOBUX MEXaHI3MIB /UIsl BUpIIIEHHs 3ajadi
MIABUINCHHS eHEProeeKTUBHOCTI B CHCTEMAX BJIACHUX IOTPEO TEIVIOBUX eleKTpuuHuX cTaniiil. Crioci6 6a3yeTbest Ha BUKOPUCTAHHI IPy-



MOBOTO TEPETBOPIOBAYA YACTOTH [t GA30BOTO PETyJIIOBAHHS MPOAYKTUBHOCTI BiIIEHTPOBUX MeXaHi3MiB. [[OPETy/IIOBaHHS BiIOyBa€ThCS
KJIACHYHUMH CITI0COOAMMU — JIPOCETIOBAHHSIM, OafiacyBaHHsaM ab0 3MIHOIO KyTa BIIKPUTTSI HATIPABJISIIOYOTO aapary.

AHaJTi3 CIOKUBAHHS eJIEKTPUYHOI eHeprii Ha BJIACHI IOTPeOU TTOKAa3aB, M0 BHACIIOK BUKOPUCTaHHsT HeeEeKTUBHUX CIIOCOOIB PETyIIio-
BaHHST YaCTKA CIIOKUBAHHS €JIEKTPUIHOI eHeprii Moxe pocsratu 50 %.

Po3pobJiera MaTeMaTHyHa MOJIE/Ib BiZIIEHTPOBOTO MEXaHi3MY, 1110 BPAXOBYE MOKJIMBICTD JOCIIIZKEHHS PI3HIX CIIOCOOIB HOTO peryJ/ioBaH-
Hs. Bysa nocrassieHa i Bupiniena 3azaya 3HAXOKEHHST ONITHUMATBHUX TAPAMETPIB KePyBaHHs IPYIIOI0 BIAIEHTPOBUX MEXaHI3MiB, 110 3a6e3-
MevyIoTh poOOTY MTAPOBOTO €HEPTETHIHOTO KOTTa. Ha OCHOBI OTpUMaHNX pe3yJIbTaTiB 0y10 BU3HAYEHO, M0 HAHOIIBII OIITHHO BUKOPHCTOBY -
BaTHU TPYIIOBE PEryJIIOBAHHS MIPOAYKTUBHOCTI JIJIsI TSATO-AyTThOBUX MEXaHi3MiB KOTJIA. [[JIst JKUBUILHOTO HACOCY HEOOXITHO BUKOPUCTOBYBATH
IHANBITyaTbHII YaCTOTHO-PETYIbOBAHNI TIPUBOI.

Ha BiamiHy BiJ iHANBIIyaTbHOTO YaCTOTHOTO-PETYIHOBAHOTO TIPUBO/LY, BIPOBA/KEHHSI TPYIIOBOTO CIOCO0Y PETYIIIOBAaHHS MOTPeOy€E MeH-
HIUX KalliTAJIOBKJIA/IeHb. BUKOpUCTAHHS TAKOTO CIOCOOY 03BOJISIE 3HAYHO 3MEHIINTH CIIOKUBAHHSI €JIEKTPUYHOT eHeprii B CHCTeMax BJIACHUX
moTped TETJIOBUX eIEKTPHYHIX cTaIiil. [[porno3oBane 3MeHIIEHHST CIIOKUBAHHS €JIEKTPUYHOI eHepril Ha BiracHi morpebu ckiaamae 10,7 %.

Otrpumani pesyJbraTi 0Ka3yloTh BUCOKY e(heKTHBHICTh BUKOPUCTAHHS IPYIIOBOIO PEryJIOBaHHS IIPOJIyKTUBHOCTI Bi/IIEHTPOBUX MeXa-
HI3MiB, @ TOMY JIaHUIl c110ci6 MOJKe CTaTH MEPCHEKTHBHUM HAIIPSMOM Y IT/IBUIIEHH] €HeproeheKTHBHOCTI TEIJIOBUX eJCKTPUYHUX CTAHIIIi.

Ki1040Bi ¢c10Ba: 4acTOTHO-PETYILOBAHUI MIPHBIJL, TPYTIOBE PETYJTIOBAHHS, BIAIIEHTPOBHI MEXaHI3M, CHCTEMA BIACHUX MOTPED.
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BUKOPUCTAHHS [IEPETBOPIOBAYIB CTAJINI CTPYM — CTAJIA HAIIPYTA JIJI1 EOEKTUBHOTO
3HIDKEHHS KOJVBAHD HAIIPYTH Y MEPEJKAX JKUBJIEHHSI [IYTOBUX CTAJIEILIABUJIbHUX ITEYEIA
(c. 54-63)

B. I. TypkoBchkuii, A. A. ManinoBchkmii, A. 3. Mysuuak, O. B. TypkoBchkuii

[lyroBi cranennaBuibHi mevi aminHoro ctpymy (EAF) € omnnmy 3 HalimommpeHimmux TeXHOTOTITHUX arperatiB /711 OTPUMAHHS BICOKOSI-
KiCHOI cTasi. BUKopucTanHs 1edell Mae epereKTuBy i Haziasl, Mo3ask TeMIM BUPOOHUIITBA €IEKTPOCTA 3pOCTatoTh. L1i 11eui € moTy;KHUMEI
€eKTPUYHNMH YCTAaHOBKAMU 3 TMHAMIYHIM, HECUMETPUYHIM I HesTiHIITHIM HaBaHTa KeHHSIM, M0 HETaTHBHO BILTMBAE Ha TTOKA3HUKH SKOCTI
eJieKTpoeneprii Mepeski skuBseHHst. TpaauIiitHo 1eit HeraTUBHUI BILUIUB 3HIKYIOTH KuBJIenusM EAF Bif eneprocucrem BeHKOi OTYKHOCTI
a60, y GiIbIIOCTI BUIIA/KIB, BAKOPUCTAHHSIM PI3HUX THIIB CTATHYHIX KOMIIEHCATOPIB PEAKTHBHOI 10Ty KHOCTI. Taxi mizxoam noTpedyiors 3Ha-
YHOTO {HBECTYBAaHHS Y PO3BUTOK eHeprocucteMu abo y 00IaiHaHHsT KOMITEHCYBAIBHIX YCTAHOBOK, BCTAHOBJIEHA OTYKHICTD SIKUX Y IEKITbKa
PpasiB nepeBHIIyE MOTYKHICTD MIYHOTO TpaHchopmaTopa.

ITi mizxoau € ckepoBaHi Ha 3HVKEHHS HACJIIKIB HETAaTUBHOTO BIUIMBY. Bibimiii ehexT 0OMeKeHHsSI HEeraTHBHOTO BIIMBY 3 MEHIITMMU iHBEC-
TUILIAMI MOJKe JIaTH albTePHATUBHUIL MIXI/L, AKUI cpAMOBaHuii Ge31ocepeinbo Ha FKEPEJIo HeraTUBHOTO BILIUBY. Peastizarist miaxoy mnoJsirae
y (opMyBaHHI 30BHINIHBOI XapakTepucTuky JKepesa xusaerts EAF. Xapakrepuctuka moBuaHa OyTH KOPCTKOIO 32 CTPyMOM Yy 00s1acTi po6o-
YUX JUIS TIedi PEsKUMIB BiJ eKCIITyaTaliiiHoro KOpOTKOTO 3aMUKAHHS 10 HOMIHAJIBHOTO HaBaHTasKEeHHs. Y 00JacTi PesKUMIB BiJl HOMIHAIBHOTO
HABAHTAKCHHSI 710 HEPOOOUOTO XOLY It XAPAKTEPUCTHKA IIOBUHHA Oy TH 5KOPCTKO0 3a HAMPyrow. OCHOBOW (hOPMYBaHHS TaKOi XapaKTEPUCTHKI
Moske GYTH Pe30HAHCHUI MePeTBOPIOBAY, SIKHH 3a0€3Mevye TPAKTIIHO CTajle 3HAYEHHsT CTPYMY IYTH ¥ POOOUNX PeKMMax Iedi.

JlocmimKeHHsIMU IOBEIEHO CYTTEBI TIEPEBATH 3aITPOIIOHOBAHOTO TTiIXO]TY, SIKIIT eheKTUBHilIIe TIOKPAIILYE SIKICTh eJIeKTpoeneprii y mepesxi. Lle
Jla€ MOKJIMBICTh BUKOpucToByBaTn EAF y eHeprocucTeMax MEHIIOl MOTYKHOCTI i 3a0e3IedyBaTi PO3BUTOK Taly3i 3 MEHIIMMHU iHBECTHI[ISIMMU.

KmouoBi cioBa: 3um:kenis 1031 dJrikepa, KOJUBAHHS HATPYTH, SIKiCTh €JIeKTPOeHeprii, [yroBa cTaIelIaBuIbHa TTi.



