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An analysis of the method for ensuring the sinusoidality of the
output voltage in power generation systems with self-commutated
voltage inverters under the requirements of the international standard
IEEE-519 is presented.

In a number of programs, especially low-power generation sys-
tems, a low-cost solution is needed to provide the sinusoidal waveform
of the output voltage with the total harmonic distortion of 5 %. This
solution is to use two-level voltage inverters with an output sine
LC filter. However, the feature of the sine filter with the frequency
converter is that the PWM frequency affects the spectrum of higher
harmonics of the output voltage. In addition, there is the starting cur-
rent of the filter capacitor, which can disable the power switches of the
voltage inverter.

The developed method for calculating the values of the LC filter
with the two-level voltage inverter in the PWM mode is presented
meeting the requirements of the international standard TEEE-519,
taking into account the modulation frequency and limitation of the
starting current of the filter capacitor.

To confirm the required quality of the output voltage of the two-
level voltage inverter with the sine filter, an appropriate simulation
model was created in the Matlab/Simulink computer simulation
environment. The oscillograms and harmonic analysis of the input and
output voltages of the sine filter, which showed the total harmonic
distortion of 1.88 %, are presented.

A physical prototype of the investigated system was created on
the basis of a 5.5 kW OVEN PChV203-5K5-V frequency converter
(Ukraine). Using the SIGLENT SDS1104X-E oscilloscope (China),
the real waveform and the results of the harmonic analysis of the sine
filter output voltage, confirming the implementation of the necessary
sinusoidality criteria, were obtained.

Keywords: self-commutated voltage inverter, power quality, total
harmonic distortion, sine filter, power sources.
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Despite a sufficient energy supply, harvesting energy from rainfall
is essential for intelligent water management. A significant part is still
untapped or little exploited, which is the renewable energy produced
from rainwater. This paper proposes a portable gutter of the rainwater
energy harvesting system to provide electricity that may be sufficient
for powering lights and charging cell phones in rainy locations with
limited electricity. A prototype is designed and tested to determine
the feasibility of rainwater as a source of renewable energy. The aim is
to minimize and respectively suspend the use of fossil energy sources,
as well as decrease the percentage of pollution as it is a cause of global
warming. The system prototype consisted of a gutter assembly that
collected and funneled water from the roof to a downspout. The tur-
bine was connected through a gearbox to a DC motor serving as the
generator. The device is optimal during high rainfall intensities that
produce larger flow rates. A smart algorithm has been applied, which
is salutary to keep the system working and has the ability to control
the flow of collected rainfall water. Also, this system is useful to install
and use in the rural area where the national grids are not common and
the level of rainfall is high. The applied system utilized and installed
in more than one hundred premises can produce more than 4 kWh for
one rain. In some countries such as Malaysia, the average number of
rainy days is 250 days a year, so the use of this system in 100 premises
can help to provide 80 MWh to the national grid yearly. The system
is characterized by simplicity of design and lack of complexity in ad-
dition to ease of installation and cheapness, which is the basis for the
availability of this system for use by everyone.

Keywords: renewable energy, roof gutter design, energy har-
vesting, rainfall water, booster circuit, controlled gate, gearbox, DC
generator, rotated wheel, rural area.
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Heat exchangers are important equipment for the process of
placing heat. The most widely used type of heat exchanger is shell
and tube. This type is widely used because of its simple and easy de-
sign. Design of shell and tube heat exchangers is done by the side or
shell variations to get the desired performance. Therefore, research is
conducted to study the effect of tube thickness on heat transfer, pres-
sure drop, and stress that occurs in the shell and tube heat exchanger
so that the optimal tube thickness is obtained.

In this research, the activities carried out are the design of heat
exchangers for the production of oxygen with a capacity of 30 tons/
day. The standard used in this study is the 9 edition heat exchanger
design guidance document compiled by the Tubular Exchanger
Manufacturer Association (TEMA). Analysis of the tube thickness
effect on heat transfer, pressure drop, and stress was carried out using
the SimScale platform.

The effect of variations in tube thickness on heat transfer is
that the thicker the tube, the lower the heat transfer effectiveness.
The highest value of the heat exchanger effectiveness is 0.969 at
the tube thickness variation of 0.5 mm. The lowest value of the
heat exchanger effectiveness is 0.931 at the tube thickness variation
of 1.5 mm. The effect of variations in tube thickness on pressure
drop is that the thicker the tube, the higher the pressure drop. The
highest value of pressure drop is in the variation in tube thick-
ness of 1.5 mm, 321 Pa. The lowest value of drop pressure is in the
variation of 0.5 mm tube thickness, which is 203 Pa. The thickness

of the tube also increases the maximum stress on the components
of the shell, head, tubesheet, baffle, and saddle, but the value is
fluctuating.

Keywords: heat exchanger, pressure drop, heat transfer, stress
analysis, tube thickness.
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Utilization of heat from gases leaving the waelz process is a
promising way to increase its energy efficiency and environmental
safety. Taking into account the gas dustiness, the most rational is
the use of a loop air heater, which is a multi-pass and multi-section
heat exchanger with a complex mixed scheme of coolant movement.
In modern conditions, when the methods and means of calcula-
tion of such devices are simplified, the task of obtaining improved
methods and means of calculation, determining the efficiency and
reliability of their work is relevant.

Two mathematical models of the process of heat transfer and
hydroaerodynamics in a multi-pass tubular air heater with a cross-
circuit of coolants are used. The developed models for the loop
air heater are based on the main methods of thermal calculation:
a simpler method of correction factor to the average logarithmic
temperature pressure and a discrete P-NTU method, which allows
obtaining local thermal characteristics of the surface. Diagrams of
distribution of heat transfer coefficients, heat transfer, local tem-
peratures of flue gases, air and pipe walls are constructed. The influ-
ence of dust and dust particle size on heat transfer is determined.
When the flue gas dust is 50 g/Nm?® and with a dust particle size
of 1 um, the heat transfer coefficient increases by 12 %. The ap-
plication of the air heater design with different schemes of coolant
movement is substantiated.

The developed universal methods allow determining the ther-
mal productivity of heat exchangers and obtaining the distribution
of local temperature characteristics on the heating surface. It is
also possible to identify places of possible overheating of the heat
exchange surface and the course of corrosion processes, taking into
account the design of recuperators, operating conditions, operating
modes and different schemes of coolant movement.

Keywords: loop air heater (heat recovery), P-NTU-method,
correction factor method, discrete (interval) calculation, cross-
circuit of coolant motion, energy efficiency.
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The issue of providing fuel and energy resources to the popula-
tion depends to a large extent on the wear of thermal networks, as
well as heat-generating equipment, which, accordingly, forces the
consumer to abandon the centralized heating supply in favor of
decentralized supply. However, low-power heat-generating units for
autonomous consumers do not most of the time operate under the
rated mode.

The most promising way to solve the issue of energy conserva-
tion is to improve the utilization rate of fuel and energy resources in
heat-generating units for decentralized heating systems that operate
under non-stationary regimes.

An experimental study of the velocity field of interaction between
the coaxial axial direct-flow and external swirling jets has established
that the performance efficiency of a heat-generating plant at a change
in the thermal load could be improved by controlling the resulting
velocity field. For a more even distribution of temperature within the
furnace volume, it has been proposed to supply fuel with an oxidizer in
the furnace by the axial direct-flow and swirling coaxial jets.

It was revealed that at a distance of 2 diameters of the axial branch
pipe from the cut there occurs a transverse toroidal vortex. The ap-
pearance of such a vortex is explained by the emergence of low-pres-
sure regions due to the different angles of opening of the swirling outer
jet and axial direct-flow jet. The considered dependence of change in
the gas flow rate at a decrease in power has demonstrated that the gas
flow rate in the proposed burner is less than that in analogs (vortex
burner or direct-flow burner) by 10-15% when the power of the
burner is reduced. At the same time, the specified advantage is limited
to the range of the burner’s power of 50-130 kW.

The results reported confirm the possibility of controlling the
velocity field and temperature distribution when the total fuel and
oxidizer flow rate changes within the operational range of low-power
heat-generating plants. The correspondence between the tempera-
ture field and the velocity field in the interaction of non-isothermal
jets has also been shown.

Keywords: burners, low pressure, pre-mixing, gas fuel, heat-
generating plants.
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METOJUKA PO3PAXYHKY TAPAMETPIB CUHYCHOTI'O ®LIIbTPA IIEPETBOPIOBAYA YACTOTH, IO
BPAXOBY€E KPUTEPII1 OBMEKEHHS [IYCKOBOT'O CTPYMY TA YACTOTY IIUPOTHO-IMIIYJIbCHOI
MOV JIAIII (c. 6-16)

B. I1. HepyGanpkuii, O. A. Ilnaxriii, /I. A. Topaienxo, C. B. Muxaikis, B. I'. Pasiiok

[TpencrasieHo anasis MeToAy 3a0e3nedeHHst CHHYCOIalbHOCTI BUXIIHOT HAIIPYTH B CHCTEMax reHepartil eeKTpoeHeprii 3 aBTOHOMHUMHU
iHBEpTOpAMHU HAIIPYTH 3TiJIHO 3 BUMOraMu MikHapoHoro cranaapty IEEE-519.

V psai porpam, 0cob6JIMBO MATIOTIOTYKHUX CUCTEM reHepaltii esekrpoeneprii, HeoOxiane regopore (LOWCOST) pitenst, 1110 103B0JIsI€
3abe3neynTu CUHYCOifanbHy hOpMy BUXIIHOI HAIPYTH 3 KOeDIl[iEHTOM rapMOHIYHUX CIOTBOPEHD 5 %. TakuM pillleHHSIM € BUKOPUCTAHHS
JIBOPiBHEBUX iHBEPTOPIB Hanpyru 3 Buxigaum cunycuum LC-dinsrpom. TIpore ocobnmBoctsiMu po6oTH cHYCHOTO (hibTpa 3 epeTBopIo-
BavyeM JacToTH € Te, mo yactora [IIIM BrmMBae na criekTp BUIMX TapMOHIK BUXiAHOI Hanpyru. Kpim Toro, mpucyTHS HAsBHICTD MyCKOBOTO
CTPYMY KOH/leHcaTopa (hisbrpa, SIKKMil MOKe BUBECTH 31 CTPOIO CHJIOBI KJIIOYi iHBEpTOpa HAIIPYTH.

[TpencrasieHo po3pobiieHy METOIMKY po3paxyHky HoMinanis LC-dinbrpa 3 aBopiBHeBUM iHBepTOpoM Hanpyru B pexumi IIIIM i3 3a-
GesrieueHHAM BUMOT MikHapoaHoro crangapry IEEE-519 3 ypaxyBatuaM 4acToT MOJAYJISALIT Ta 0OMEKEHHS BEJTMYUHN [IyCKOBOTO CTPYMY
KoHzieHcaropa Gbiasrpa.

Jls nmigTBepsKerns 3abe3nedents HeoOXiHOT SIKOCTI BUXIIHOI HAMPYTH JABOPIBHEBOrO iHBEPTOpa HANPYIH 3 CHHYCHUM (DIJIBTPOM B
cepeoBulIi Komir'otepHoro Mogemosarnta Matlab/Simulink 6yJi0 cTBOpPEHO BifnoBiaHy iMiTariiiny Mozesnb. HaBemeno ocuummiorpamu i
rapMOHIYHMIT aHAJI3 BXIIHUX 1 BUXiJIHUX HAIIPYT CHHYCHOTO (DiNIbTpPa, SIKHii T0Ka3aB 3HaYeHHs KoedilieHTa rapMoHigHuX crorBopens 1,88 %.

Cropeno Gi3MyHuUil IPOTOTHI AOCTIAKYBaHOI cucTeMu Ha 6asi iepersopioBada yactorn OBEH ITUB203-5K5-B (Vkpaina) noryskHic-
Ti0 5,5 KBT. 3a noromororo ocippiorpada SIGLENT SDS1104X-E (KHP) orpumano peasibiy (HopMy Ta pe3yibraTi FapMOHIYHOTO aHaJi3y
BUXIIHOT HAIIPYTH CHHYCHOTO (DiJIbTpa, sIKi MATBEP/IKYIOTH peasizalliio HeoOXiHUX KPUTEPiiB CHHYCOIAIbHOCTI (hOPMIL.

KomoyoBi ci10Ba: aBTOHOMHUIT IHBEPTOP HAIIPYTH, SIKICTh €JIeKTPOeHepril, KoehillieHT TapMOHIYHUX CIIOTBOPEHb, CHHYCHUIT (hisbTp, /oKe-
peJia eHeprii.
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IMPOEKTYBAHHS{ TA PO3POBKA HOBOI IOPTATHBHOI KAPHU3HOI PUHBU [JI1 BUPOBHUIITBA
EJEKTPOEHEPTII (c. 17-24)

O. Hussein, Faiz. F. Mustafa, Nebras H. Ghaeb, Ahmed H. Sabry

HesBaskatouu Ha JI0CTATHIO KUJIbKICTh €HEPropecypeis, 36ip eHeprii 3 onaiiB Ma€ BaK/IMBE 3HAYEHHSI /711 PO3YMHOTO YIIPABJIHHS BOJIHUMUI
pecypcamu. 3HadyHa YaCTHHA I0Ci He 0CBOEHA ab0 MAJ0 BUKOPHCTOBYETHCSI, & caMe MOHOBJIOBAHI JuKepesa eHepril, ofiepsKyBaHi 3 OMOBOI
BOAM. Y JAaHiil cTaTTi IMPOIOHYETHCS TTIOPTATUBHA PUHBA CUCTEMU 300pYy eHeprii J0IOBOI BOAM ISl OTPUMAHHSI eJIEKTPUKH, KO MOKe OyTh
JIOCTATHBO JIJIS SKUBJICHHS JIIXTapiB i 3apsaaKku MOOLIbHUX Tes1e)OHIB B IOMIOBUX MIiCIIEBOCTAX 3 00OMEKEHUM eJIEKTpOoIocTadanisM. Pospobie-
HUiT 1 BUIIPOOYBaHUIT IPOTOTHUIT LTSI BUSHAYEHHST JIOIIJIBHOCTI BUKOPUCTAHHSI J0IOBOI BOAM B SIKOCTI JZKEpesa BiIHOBJIIOBaHOI exeprii. Mera
HOJIATa€ B TOMY, 1100 3BECTH 110 MiHIMYMY 1 BI/IIIOBI/THO IIPU3YIUHUTY BUKOPUCTAHHS BUKOIIHUX /DKePeJI eHepril, a TaKoXK 3HU3UTU BiZICOTOK
3a0pyAHEHHST, OCKIIBKY BOHO € TIPUYHHOIO I7I00aIbHOTO MOTEIUTiHHS. [IPOTOTHII CHCTEMH CKITa/IaBCst 3 PHHBI, sIKa 301Mpasia i Bi/IBOIIa BOLY 3
Jlaxy B BogocTiuny Tpy0y. J[o ABUTYHA IIOCTIHHOTO CTPYyMY, SIKUIT CJIYKUB TeHepaTopoM, Yepes peaykrop OyJia miakimodeHa Typbina. Bukopuc-
TAHHS IPUCTPOIO OITHMAJIBHO ITi/l YaC CHJIBHIX OTIA/iB, sIKi BHPOOJISIIOTH BEJIHKI MIBUIKOCTI TOTOKY. BYB 3aCTOCOBAHUII PO3YMHUIT aITOPUTM,
SIKHIT JI0TIOMArae TmiaTpuMyBaTi pobOTy CHCTEMH 1 03BOJISIE KOHTPOJIIOBATH MOTIK 3i6panoi so1moBoi Boau. Kpim Toro, 1o cucreMy MOKHa
BCTAHOBJIIOBATH 1 BUKOPUCTOBYBATH B CIJIbCHKIl MiCIIeBOCTI 3 HU3bKMM piBHEM esiekTpuikarii i Bucoknm piBHeM onajis. [Ipu BukopucranHi i
BCTAHOBJICHH] GIJIBII HiXK B CTA IPUMIIIEHHSIX, CUCTEMA MOsKe BUPOOJIsiTH Gisbine 4 KBT-roz 3a ogun gom. ¥ fesikux kpainax, Takux sk Madaii-
3is1, cepeitst KiJbKiCTh 0MOBUX JHIB cTaHOBUTH 250 AHIB Ha PiK, TOMY BUKOpUCTanus 1iei cucremu B 100 npumileHHax Moxe 3abe3nednTu
mopiuny nogagy 80 MBr-roj B HaitioHasibHy Mepesky. CructemMa XapaKTepu3y€eThCs IIPOCTOTOI0 KOHCTPYKILT, & TAKOK MTPOCTOTOI0 YCTAHOBKH i
HI3bKOIO BAPTICTIO, 110 € OCHOBOIO IOCTYITHOCTI TAHOT CHCTEMU JIJIsI BAKOPUCTAHHS BCiMa GasKalounMIL.

Ki0o4oBi ¢ci10Ba: BiIHOBJIIOBAHI yKepeia eHepril, KOHCTPYKIList KADHU3HOI pUHBH, 36ip €Heprii, I01M0Ba BO/Ia, KOHTYD MOCUJIEHHSI, KePOBa-
HUH 3aTBOP, PEAYKTOP, TEHEPATOP MOCTIHOTO CTPYyMY, 00€PTOBE KOIECO, CLIBChKA MiCIIEBICTb.
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AHAJII3 BIIJINBY TOBIIVUHU TPYB HA KOKYXOTPYBHUU TEIIJIOOBMIHHUK (c. 25-35)

Krisdiyanto, Rahmad Kuncoro Adi, Sudarisman, Sinin bin Hamdan

TermooOMIHHIKN € BaKTNBUM 00JIaHAHHSIM JIJISI TIPOTIECY BifiBeaeHHs Terra. HallGiipIr mommpeHiM THITOM TeITO0OMIiHHIKA € KOKYXO0-
TpyOHuii. [leil TUIT IUPOKO BUKOPUCTOBYEThCA 3aBAAKK CBOI 1pocTiii koueTpyKiii. Jljist gocsriens 6akaHoi poyKTHBHOCTI KOHCTPYKILis
KOKYXOTPYOHUX TEIIOOOMIHHUKIB BUKOHYETBCS 31 3MiHAMU CTOPiH a60 Koxkyxa. ToMy /Uil OTPMMaHHSI ONTUMAIbHOI TOBIMMHU TPYO TIpo-
BOZSATHCSI [IOCTI/UKEHHST 3 BUBYEHHST BIUIMBY TOBIIMHU TPYO Ha TEILIONEpeady, Mepernaj THCKY | HampyTy, 10 BUHIKAE B KOKYXOTPYOHOMY
TEIII00OMIHHUKY.



B pamKkax IaHOTO IOCTiZKEHHSI TPOBOAATHCST POOOTH 3 TPOEKTYBAHHS TEIIOOOMIHHUKIB /171 BADOOHUIITBA KUCHIO TPOAYKTUBHICTIO 30 T/
1106y. CranzapToM, 10 BUKOPHCTOBYETHCS B TAHOMY OCTI/UKEHH], € 9-e BUIAHHS MOCIOHMKA 3 TIPOEKTYBAHHSI TETIIOOOMIHHHUKIB, CKITa/eHe
Acortiatieio Bupo6uukis rpybuactux rernooominnukis (TEMA). Anais BBy TOBIMHI TPYO Ha TEILIONEpeaqy, llepernaj TUCKY 1 HalpyTy
MPOBOAMBCS 3 BUKOpUCTaHHsM Tiatdopmu SimScale.

Brums 3minu ToBuimHN Tpy6 Ha TEIUIONEpeady MOJSATAE B TOMY, MO UMM TOBIIA TPy6a, THM HIKYe eeKTHBHICTh Terionepenayi. Haii-
Gisbie 3HaYeHHS ePEeKTUBHOCTI TerooOMiHHIKa cTanoBuTh 0,969 npu 3mini ToBiMHE TPYO Ha 0,5 MM, HaiimeHie 3HaueHHs eeKTUBHOCTI
rerrooOMinHNKa cTanoBuTh 0,931 1iput 3mini ToBumHM TPY6 Ha 1,5 MM. Bruis 3minm ToBImHM TPYO Ha TIEpernajl TUCKY TIOJSTAE B TOMY, IO
UM TOBIIE TPyOa, TUM BuUllle Tiepenaj TicKy. HaiiGinblie 3HaUeHHsT Mepenajy THCKY CIOCTePiraeThest Mpu 3MiHi ToBmmHN TpyO Ha 1,5 MM,
321 ITa. Haiimen1e 3HaUEHHST [IEPEIIajly THCKY CIIOCTEPIraeThest mMpH 3Mini ToBimHE TPyO Ha 0,5 MM, 110 ctanosuTs 203 I1a. Tosmmna Tpy6
TaKOK 301/IbIIIYE MAKCUMATbHY HAIIPYTY HA KOMITOHEHTAX KOKYXa, TOJIOBKI, TPYOHOI PEIINiTKH, IEPETOPOJIKH 1 CI/IITOBIIX 010D, aJi€ 1ie 3HAYEHHS
KOJIUBAETHCSL.

Ki040Bi ci10Ba: TemI000MIHHIK, TTEpeTaj THCKY, TEIUIONepeada, aHami3 HApPyT, TOBIIHHA TPYO.
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YAOCKOHAJIEHHA METOAIB PO3PAXYHRKY TEIIVIOBUX XAPAKTEPUCTUKR IIETJIEBHNX
ITOBITPOHATPIBAYIB (c. 36-43)

B. B. IOpxo, A. M. l'an:ka, O. M. Tapacenko, JI. I. TioTionux

Yrunizaitist TEMIOTH Ta3iB, SKi BIIXOMATH MicJis BEJIbI-IIPOIECY, € TIEPCIEKTUBHUM HAMPSIMOM IiIBUNIECHHS 10r0 eHeproeeKkTuB-
HOCTI Ta eKOJIOTiuHOi Ge3nekn. 3 ypaxyBaHHSIM 3alMJICHOCTI Ta3iB HAOILIbIN PalliOHATBHIM € BUKOPUCTAHHS METJIEBOTO TTOBITPOHArpiBayJa,
SKMIT € 6GaraToXo0BUM Ta GaraToCeKIiHHIM TEMIOOOMIHHIKOM 31 CKJIaHOIO 3MIIIaHOIO CXeMOIO PYXY TeMIOHOCIiB. B cyyacHux ymMoBax, Ko
METOZIU Ta 3ac00U PO3PAXyHKIB TAKUX allapaTiB € CIPOIICHNMHE, 3a/lada O/IcP/KAHHS YTOUHEHNX METO/IB 1 3ac00iB PO3PAXYHKIB, BUSHAYCHHS
e(eKTUBHOCTI Ta HA/IITHOCTI iX POGOTH € AKTYaJIBHOIO.

Bukopucrano asi MaTeMaTH4HI MOE/I POIIECy TEIIoNepeAadi Ta riipoaepoAnHaMiki B 6araToXo0BoMy TpyOGUaTOMy MOBITpOHATpiBayi
3 TIEPEXPECHOIO CXEMOIO PYXY TEILTIOHOCITB. PO3po06JIeHi MOesi A7Tst eTIeBOro MOBITPOHArpiBaya 6asyroThes Ha OCHOBHMX METO/IaX TETLIIOBOTO
PO3paxyHKy: GITBIIN TIPOCTOMY METOJIi MOMPABKOBOTO KoedillieHTa 10 CepeaHbOIOTapuhMIYHOr0 TEMIEPATYPHOTO HAMOPY Ta AUCKPETHOMY
P-NTU wmetojii, siKuii 03BOJISIE OJIepsKaTH JIOKATbHI TEIJIOBI XapakTepuCTHKY 1moBepxHi. [To6yoBaHo iarpamut po3no/iay KoedimienTis
TEIIoBi/Iadi, Teronepeadi, JOKAJIbHUX TEMIIEPaTyp IMMOBHUX Ta3iB, MOBITPs Ta CTIHOK TPyO. BuaHaYeHO BIUIMB 3aUIE€HOCTI Ta PO3MIpY
MUJIOBUX YaCTUHOK Ha Terionepezayuy. [Ipu sanuienocti aiuMosux razis 50 r/Hm® i 3 poamipoM nioBux yacTuHok 1 MM KoedillieHT Terio-
neperadi 3poctae Ha 12 %. OOGrpyHTOBAHO 3aCTOCYBAHHSI KOHCTPYKINI TTOBITpOHATpiBava 3 PISHUMI CXeMaMHU PYXY TEILITOHOCITB.

PospobJieni yHiBepcabHi METOAN J03BOIAIOTH BU3HAUMTH TEIIOBY NPOAYKTUBHICTD TEMIOOOMIHHUKIB Ta OJepsKaTh PO3IOALT JOKaIb-
HUX TeMIIePaTyPHUX XapPAKTEPUCTHUK 110 MOBEPXHi HArpiBy. TAKOK € MOKJIMBICTh BUSBUTH MiCIsl MOKJIUBOTO [EPErPiBY MOBEPXHI TEMIOOOMi-
HY Ta IMPOTIKaHHs MPOIECiB KOPO3il 3 ypaXyBaHHAM KOHCTPYKIIii PeKyIepaTopiB, yMOB eKCIUIyaTallii, pesKuMiB poOOTH Ta PI3HUX CXEM PYXY
TEIIOHOCIIB.

Kmouogi croBa: netseBnii moBitponarpisad (remmoytumiizatop), P-NTU-metozn, MeTos mompaBkoBoro koedilienTy, ANCKpeTHHIT (iHTep-
BaJIbHNUIT) PO3PAXYHOK, IlepexpecHa cXeMa pyxy TeIlJIOHOCIiB, eHeproeeKTHBHICTD.

DOI: 10.15587/1729-4061.2021.225269
PO3POBKA KOMBIHOBAHbBOTI'O MAJIbHUKA HA OCHOBI OCOBJIMBOCTEM B3AEMO/IIT
30BHIIIHbO 3AKPYUYEHOI 3 OCbOBOI IPAMOTOYHOI CTPYMEHIB (c. 44-51)

0. A. Kimnmuyk, A. €. [lenucosa, M. O. 3aiiues, H. B. Jlo:keunikoBa, K. I. Bopucenko

ITpoGsiema 3abe31eueHHsT HACEJEHHST TTAJTMBHO-€HEPTETHYHUMI PECYPCaMy 3aJIeKUTh B 3HAYHII Mipi Bijl 3HOIIEHOCTI TEIIIOBUX MEPEK,
TEIUIOTEHEPYIOUOro OOJIaHAHHST 1110, BiMOBIIHO, 3MYIIYE CIOKIBAYA BIIMOBJSITHCS Bijl IIEHTPATI30BAHOTO TEIUIOMOCTAYaHHS HA KOPUCTDH
JIETIEeHTPasi30BaHoro. [IpoTe TeIIoreHepy Ul yCTaHOBKY MAJIOl TIOTYKHOCTI /IJIs1 ABTOHOMHUX CIIOKUBAYiB OLIbIIY YaCTHHY 4acy MPaIioiTh
He B HOMiHAJIbHOMY PEKIMI.

HaiiGibin meperneKTHBHUM TIJISIXOM BUPIIIEHHST MPOOIeME eHepro3bepeskeH s € 301blieHHst KoedillieHTa BUKOPUCTAHHS AJIUBHO-
€HepreTHYHUX PECYPCiB B TEIJIOTEHEPYIOYNX YCTAHOBKAX /IS /IEIIEHTPATI30BAHIX CUCTEM TEIIONOCTAYaHHs, SIKi PAII0I0Th B HECTAIlIOHAP-
HUX PEKNMaXx.

ExcrniepumenrasbHe JOCJIIPKEHHS OIS MIBU/IKOCTI B3a€MO/IiT KOAKCIaJIbHIX OCbOBOI IIPSIMOTOUHOIO 1 30BHINITHBOI 3aKPYYEHOI CTPYMEHIB
BUSIBIJIO, 11O TT/ABHUIEHHS e(eKTHBHOCTI POOOTH TEIIOTeHEPYIOUO] YCTAHOBKI TIPH 3MiHI TEMVIOBOTO HABAHTAKEHHSI MOKJINBO 32 PAXyHOK
KepPYBaHHsI Pe3yJIbTYIOUNM [OJIEM IITBUAKOCTI. J[Jist GLIBII PIBHOMIPHOTO PO3IOAILY TEMIIEPATYPU 32 0GCATOM TOIKH 3aIIPOTIOHOBAHO BUKOHY-
BATH 110/Ia4y MAJNBa 3 OKHCHIOBAYEM B TOTIKY OCbOBOI IIPSIMOTOYHOIO 1 3aKPYUYEHOT KOAKCIaabHOI CTPYMEHSIMH.

BusiBiieno, 1o Ha BijcTani 2-X JiaMeTpiB 0CbOBOTO MaTpyOKa Bij 3pisy 3'sBJIAETLCS MONEPEYHIA BUXPOBE Kijiblle. BUHUKHEHHS TaKoro
BUXOPY TIOSICHIOETHCS MOSBOIO 00JIACTEH 3HIKEHOTO TUCKY BHACIIOK PI3HUX KYTiB PO3KPUTTS 3aKPYUYEHOI 30BHIIIHBOT CTPYMEHS 1 0ChOBOI
TIPSAMOTOYHOT0. Po3TirsinyTa 3ae/kHicTh 3MiHN BUTPATH Ta3y MPH 3MiHi TTOTY’KHOCTI BUSBNIIA, IO BUTPATa Ta3y B 3alPOIOHOBAHI MaJIbHUKY
MeHIIIe aHAJIOTIB (BUXPOBHI MATbHUKY 260 MpsAMOTOUHOI0) Ha 10—15 % mpu 3HIKEHHI TTOTY;KHOCTI naibHuKa. [Tpu 1boMy, BKa3aHe mepeBara
oOMesKkeHa iianazoHoM 10Ty KHocTi magbanka 50—130 kBr.

OrpuMani pe3yJIbTaTy MiATBEP/KYIOTh MOKJIUBICTD YIIPABIIHHS TIOJIEM MIBU/KOCTI i PO3MOITIOM TeMIepaTypH TIPU 3MiHi CyMapHOi BU-
TPaTH MaJMBa i OKUCHIOBAYA B IANasoHi poOOTH TEIIOreHePYIUNX YCTAHOBOK MAJIOl MOTYKHOCTI. TAKOK TTOKA3aHO Bi/IIOBIAHICTH TeMIIepa-
TYPHOTO TIOJISI IIBUIKICHOTO TIPU B3a€MO/Ii1 HEi30TePMiYHIX CTPYMEHIB.

Kmio4oBi ciioBa: 1aJlbHUKY, HU3bKUIT THCK, TTONIEPe/IHE 3MIllIaHHS, Fa30Be HAJINBO, TEIJIOTeHEPYIOUi yCTAaHOBKHU.



