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1. CBiT BU3HaB NIPiOpUTETHE 3HAUYEHHS 115 JIIO/ICTBA 3aBJaHHS 30€pEKEHHS KIiMaTy Ta 3HIKEHHS] BUKUIB B
HaBKOJIMIIIHE cepenoBuile. TernnioBa eHepreTyka,ska 1jis BUPOOHUIITBA eJIeKTPUYHOI Ta TEIJIOBOI eHeprii crioskruBae
MiJIb/IOHY TOHH BYTi/IJIS i Ma3yTy Ta MiIbIpJY KyOiYHMX METPiB IPUPOAHLOIO ra3y, BilTHOCUTLCS 10 OCHOBHUX
€MITEHTIB BUKUiB BYTJIEKUCJIOTO ra3y Ta 3a0pyAHIOIOYMX PEYOBUH. AKTUBHUI PO3BUTOK BiJJHOBJIIOBAJILHUX JKEPel
eHeprii B CBITi i YKpaiHi He 3anepeyye BaXXKJIMBOCTI IIOTY>KHOCTE BYTiJIbHOI TEIIJIOEHEPTreTUKY SIK MAHEBPEHUX B
O6’eHaHil eHeprocucTeMi YKpainy, sKi e J0Bri poku 6yayTh 3aTpedyBaHi Ta OTPEOYIOTh MMiIBULLEHHS
eHeproe(eKTUBHOCTI. EHeproeeKTUBHi TeXHOJIOTII 17151 TEMIOEHEPreTUYHNX YCTAaHOBOK € YHIBepCAIbHUM
3aX0JI0M, P€3yJIbTaTOM BUKOHAHHS SIKOTO € HE TiJIbKA €KOHOMis MaJIMBa, ajle I CKOPOYEHHS! BUKMIB Ha OOVHULII0
BUpoO6JsieHoi eHeprii. CepeJ, X TEXHOJIOTI IIeBHE MicClle 3aliMaloTh NIAaJMBHI 06aBKU SIK 3axif, ONTHUMI3alii mpouecy
CIAJIIOBAHHS N1AJIMBA [TPY BUCOKUX TEMIIEPATypax, KOJIM OCHOBHUM NPOJYKTOM OKMCHEHHS BYIJIELO [1aJINBa €
okcug, Byriew. Haykosi ny6sikallii OCTaHHIX POKiB 3aCBiIYyIOTb 3HAYHUII iHTEPEC 10 3aCTOCYBAaHHS B KOTJIaX

KaTaJITUYHUX NTAJIMBHUX N06ABOK Ha OPraHivHii Ta HeOpraHiyHill OCHOBI. Lleil mpo1jec oK1 3HaXOAUTHCS HA



[TOYATKOBIl CTaflii BUBYEHHS, TOMY TOCJIIPKEHHS BIJIMBY I10Ja4i KaTaJiTUYHOI nanuBHOi fo6aBku REDUXCO, sxa e
IKepesioM BUIbHUX PAfYKaJIiB, HA 3pOCTaHHS e(DEKTUBHOCTI pOOOTH KOTJIIB Ta iHMINX TENJIOEHEPTETUYHUX
YCTaHOBOK € aKTyaJlbHUMU. [IpOMUCIIOBI fOCiI)KeHHs e(PEeKTMBHOCTI 10JJaBaHHs KaTaliTuyHoi gob6aBku REDUXCO
B peXXuMax 6e3 Ta 3 nojauero gob6aBKy O0ysid IpoBeeHi Ha 3 MOTYXHOCTSIX €Hepro6sioky cT. N2 3 Tpuninscbkoi TEC
(255, 2251 210 MBT) Ha nBOX-KOpITycHOMY KoTsoarperaTi TIII1-210A, mo cnasnioe anTpauut. KaTaniTuiHa 106aBKa,
sIKa 10 aBajacs y BUIJISIAL APiOHUX KpaleJsib BOJHOIO PO3YMHY B KaHajl HarpiToro NepBUHHOrO MOBITPsI Ta
NOBITPSIHMI KaHaJl CKUJHUX [IaJIbHUKIB, HAIX04uja yie B Kopnyc 3B, kopnyc 3A KoToarperaTy npaioBas
mtaTHo. Ilicisa nopayvi karanitTuyHoi 106aBKU B Kopityc 36 6y710 MpUIIMHEHO MOAaBaHHS IPUPOIHOTro razy. Ilicis
TPUBAJIOTO [TOJABAHHS KaTaJliTUYHOI 06AaBKY OYJI0 BUSIBJIEHO, 110 BiIOYJIOCh CYyTTEBE [IOKPAlleHHs BUXOY PiKOro
m1aKy Ha Kopnyci 3B (y nopiBHsIHHI 3 Kopriycom 3A) y BCbOMY [1ialla30Hi HAaBaHTaKEHHS €HEProbJIoKy; TeMIepaTypa
pinkoro miaky y kopmyci 3b 6yna Bumie Ha 55-125 °C HiX y Kopryci 3A; OTpMMaHO 3MEHIIEHHS BMICTY TOPIOYUX Y
JIeTKil 3071 HA 2-5 % y kopnyci 3b (nopiBHsHO 3 KoprycoM 3A). [lociiay 3 BinyleHoi NOTY>KHICTIO, KOJIA Ha
Kopnyci 3b 6yJ10 BiIK/IIO4EHO CUCTEMY aBTOMaTUYHOTr'O PEryJ0BaHHS, [10Ka3ajy, 0 11ojavya Jo6aBKU [py3Besa 10
POCTY IOTYKHOCTi 6J10Ky Ha 7-8 MBT. [IpoMuCI0Bi AOCIIPKEHHS HA BOJOTPiiHUX KOJIOCHUKOBUX KOTax WRI2 i
WR25, sKi mIpaljoioTh Ha IOJICHKOMY KaM'SHOMY BYTiJIJIi, oKasasny, mo nojgada go6asku REDUXCO mig, penritky ta
B KaHaJl MTOBIiTp4 [IPU3BeJia N0 3HIKEHHS BMICTY FOPIOYMX B IIJIAKy Ta JIETKii 3041i i pocty KK]] koTs1a Ha 6-10 %.
JocmimKeHHs Ha ra30BoMy IapoBoMy KOTJi 420 T/rog, 1okasanu, 0 0JaBaHHs NaJMBHOI JOOaBKY IIPU3BEJIO J0
3HIDKEHHS TEMIIEPATypU JMMOBUX rasiB Ha 6 °C Ta 3poctanHs KK]] kotia 3a npsimum 6anancom Ha 1,48 % (3 93,4%
10 94,88 %) 3a paxyHOK KOHILIEHTpaLii TOPiHHS B HWDKHIM YaCTYHI NTAJIMBHI TAOYMILEHHS IOBEPXOHb HArpPiBYy.
Bunpo6yBanHs nojavi kaTaygiTU4HOI 106aBKU Ha 4 LIeMEHTHHUX 3aBOJIax, 110 CIIOXXUBAIOTh TBEP/le MaJMBO, TOKa3aIu
3HIDKEHHSI IMTOMOI BUTPATH €Heprii ajyuBa Ha BUPOOHULITBO KJIiHKepY (Bif 3,4 0o 5,7 %) Ta nokpauaHHs Horo
sxocTi. Jocuimkenns nogasanus 1o6asku REDUXCO Ha KoTjax, KIIiHKEPHUX led4ax Ta ABUT'YHAX BHYTPIlIHbOTO
3TOPSIHHS MiATBEPAUIN 3pOCTaHHS e(EeKTUBHOCTI IIPOLieCy 3rOPsIHHS ajlMBa 32 PaXyHOK CTBOPEHHS YMOB 3TOPSIHHS
CO B norpaHM4YHOMY LIapi HABKOJIO YACTMHOK 3 BiANOBiZHUM 301/IbIIEHHSIM iX TEMIIEPaTypH, 30ibIIEHHIM
MIBUAKOCTi T€TEPOT€HHOTO rOPiHHS, 301/IbLIIEHHSIM BUIIPOMIHIOBaHHS Ha CTiHKH, 30i7IbII€HHSM TEIJIOCTIPUNHATTS
NasivBHi Ta 3MEHIIEHHSAM TEMIIEPATYPH BiAXigHMX rasiB. 3alIpONIOHOBAHO IIPYMCKOPUTH IIOBITPSIHE TOPiHHA aMOHIaKy,
SIKUI Mae HU3bKY peakliliHy 37JaTHICTb, IJISIXOM [0[laBaHHs KaTaliTUYHOI 706aBKU. AMOHIaK, BUPOOJIEHNUI 3
€JIEKTPOEHEPTii BiHOBIIOBAJILHUX JIXKepeJl ab0 aTOMHUX €JIEKTPOCTaHIIii K 6e3ByIjleleBe NaIMBO MOXE CTaTU
3aMiHHMKOM ByTiisg Ha TEC. Asie 1ioro cniajioBaHHS HaBiTh 3 HU3bKMMMU BUKUIAMU 3a0pYIHIOIOUMX PEYOBUH Ta

HYJIbOBUMU BUKUJIAMU BYIJIEKKCIIOTO I'ady Ha CbOFOILHi HE€ € KOHKYPEHTHUM Ha €HEPTOPUHKY.

2. The world has recognized the priority importance for humanity the task of preserving the climate and reducing
emissions into the environment. The thermal power industry, which consumes millions of tons of coal and fuel oil
and billions of cubic meters of natural gas to produce electrical and thermal energy, is one of the main emitters of
carbon dioxide emissions and pollutants. The active development of renewable energy sources in the world and in
Ukraine does not negate the importance of coal-fired power generation capacities as maneuverable in the
Integrated Power System of Ukraine, which will be in demand for many years to come and require increased
energy efficiency. Energy-efficient technologies for thermal energy facilities are a universal measure, the result of
which is not only fuel savings, but also a reduction in emissions per unit of energy produced. Among these
technologies, the fuel additives occupy a certain place as a measure to optimize the fuel combustion process at
high temperatures, when the main product of fuel carbon oxidation is carbon oxide. Scientific publications of
recent years testify to the significant interest in the use of catalytic fuel additives on an organic and inorganic basis
in a boilers. This process is still at the initial stage of study, therefore, studies of the impact of supplying the
REDUXCO catalytic fuel additive, which is a source of free radicals, on increasing the efficiency of boilers and
other thermal energy facilities are relevant. Industrial studies of the effectiveness of the REDUXCO catalytic
additive in the modes without and with the additive were carried out at 3 capacities of power unit No. 3 of
Trypilska TPP (255, 225 and 210 MW) on the TPP-210A two-case boiler, what consume the anthracite. The
REDUXCO catalytic fuel additive, which was supplied in the form of small drops of an aqueous solution to the
channel of heated primary air and the air channel of the dump burners, was supplied only to the 3B case, the 3A



case of the boiler unit was working normally. After the catalytic additive was supplied to the 3B case, the supply of
natural gas was stopped. In the experiments, after a long-term supply of the catalytic additive, it was found that
there was a significant improvement in the output of liquid slag on 3B case (compared to 3A case) in the entire load
range of the power unit; the temperature of liquid slag in 3B case was higher by 55-125 °C than in 3A case; a
decrease in the carbon content of fly ash by 2-5% was obtained in 3B case (compared to 3A case). The experiments
with the released power, when the automatic control system was disabled on the 3B case, showed that the supply
of the additive led to an increase in the capacity of the power unit by 7-8 MW. Industrial studies on water-heated
grate boilers WR12 and WR25, which operate on Polish hard coal, showed that the supply of REDUXCO additive
under the grate and in the air channel led to a large decrease in the carbon content in the slag and fly ash and an
increase in the efficiency of the boiler at 6-10 %. The research on a gas-fired steam boiler 420 t /h showed that the
supply of fuel additive led to a decrease in the temperature of flue gases by 6 °C and an increase in the efficiency of
the boiler by direct balance by 1.48% (from 93,4% to 94,88 %) due to the concentration of the gas combustion in
the lower part of the and cleaning the heating surfaces. The tests at 4 cement plants of the supply of a catalytic
additive into a clinker kiln using solid fuel showed a decrease in the specific energy consumption of fuel for the
clinker production (3.4...5.7%) and an improvement in its quality. Research on the application of the REDUXCO
additive to boilers, clinker kilns and internal combustion engines confirmed the increase in the efficiency of the
fuel combustion process due to the creation of CO combustion conditions in the boundary layer around the
particles with a corresponding increase in their temperature, an increase in the rate of heterogeneous
combustion, an increase in radiation to the walls, an increase in the heat absorption of the furnace and reducing
the flue gas temperature. It is proposed to accelerate the air combustion of ammonia, which has low reactivity, by
supply a catalytic additive. Ammonia produced from electricity from renewable sources or nuclear power plants as
a carbon-free fuel can r eplace coal atTPPs. But its burning, even with low emissions of pollutants and zero
emissions of carbon dioxide, today is currently not competitive on the energy market.

Jep>kaBHU peecTpaniiinuii Homep JiP:
IIpiopuTeTHHH HanpsIM PO3BUTKY HayKH i TeXHIKHU: EnepreTnka Ta eHEProeeKTUBHICTh

CrpaTeriyHuii NpiopUTETHUH HAaNIPSIM iIHHOBAaLiHHOI Ais1JIbHOCTI: OCBOEHHS HOBMX TEXHOJIOTIHA
TPaHCIIOPTYBaHHS €HEPTii, BIPOBAI)KEHHS €HEProePeKTUBHUX, PeCypCco30epiralourx TeXHOJIOTIl, OCBOEHHS

aJIbTEPHATUMBHUX IpKEPeJl eHeprii
ITizcyMKH ZOCIiI>KEHHS: HoBe BUpIlEHHS aKTyaJbHOTO HAYKOBOTO 3aBIaHHS

Iyo6sikaii:

e 1. Volchyn LA., Haponych L.S., Mokretskyy V.O. Estimation and Forecasting of Carbon Dioxide Emissions from
Coal-Fired Thermal Power Plants in Ukraine Estimation. Naukovyi Visnyk Natsionalnoho Hirnychoho
Universytetu. 2022/ No. 5; P. 80-88. DOI: 10.33271 /nvngu /2022-5 /080.

¢ 2. Vasilenko S., Samiilenko S., Bondar V., Bilyk O., Mokretskyy V., Przybylski W. Thermodynamic analysis of the
thermal-technological complex of sugar production: the energy and entropy characteristic of an enterprise.
EasternUkrainian Journal of Enterprise Technologies. 2020. No. 3 /8(105). P. 24-31. DOI: 10.15587 /1729~
4061.2020.205148.

¢ 3. Cisek J., Lesniak S., Mokretskyy V., Przybylski W. The Influence of Reduxco in the Diesel Fuel on energy
Parameters, Exhaust Gas Composition and Rate of Heat Release of a Diesel Engine. SAE Technical Paper.
2020-01-2061. 2020. DOI: 10.4271/2020-01-2061.

¢ 4. Cisek ], Lesniak S., Borowski A., Przybylski W., Mokretskyy V. Visualisation and Thermovision of Fuel
Combustion Affecting Heat Release to Reduce NOx and PM Diesel Engine Emissions. Energies. 2022. Vol. 15.
No. 13. P. 4882. DOI: 10.3390 /en15134882.

e 5. Volchyn I., Cherevatskyi D., Mokretskyy V., Przybylski W. Creating the Holding of Nuclear Power Plants
and/or Renewable Energy Sources with Ammonia Production Plants on the Base Circular Economy. Chapter



5. Nuclear Power Plants - New Insights / Eds. Prof. Nasser S. S. Awwad and Dr. Hamed Majdooa Algarni.
INTECHOPEN. 2023. DOI: 10.5772 /intechopen.1001957.

¢ 6. Volchyn L., Mokretskyy V., Przybylski W. Experimental Study of REDUXCO Fuel Additive Impact on Coal
Boiler Performance, Efficiency and Emissions. System, Decision and Control Energy. Part V. /Eds. A.
Zaporozhets. Springer, 2023. P. 411-423. DOI: 10.1007 /978-3-031-35088-7_21.

¢ 7. BonpuuH 1.A., [TpoBasnoB O.10., Mokpeubkuii B.O. BriziuB KataniTUyHOI najgyMBHOI 06ABKU Ha IIPOIieC
BMPOOHULITBA KJiHKepy. EHeproTexHosorii Ta pecypcosbepeskenHs. 2022. N2 2. C. 33-44. DOI:
10.33070 /etars.2.2022.03.

¢ 8. Volchyn LA, Provalov O.Yu., Mokretskyy V.O. Effect of catalytic fuel additive on the efficiency of a gas
steam boiler. Bueni 3anucku TaBpilicbkoro HaljioHanbHOro yHiBepcurety iM. B.I. BepHancbekoro. Cepist
Texniyni Hayku. 2023. T. 34(73). N2 3. Y. 2. C. 45-51. DOI: 10.32782 /2663-5941,/2023.3.2 /08.

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILiSL: 1p1CTPOi; TEXHOJIOTII; METOAM, TEOPIi, rinoTesu

CoriasibHO-€KOHOMIYHA CIPSIMOBAHICTb: [OJINEHHS CTaHY HABKOJIMIIHBOTO CEPENOBUILA; EKOHOMisI
€HEePropecypcis

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaakeHHs pe3yJIbTaTiB AHCEPTalii: BiposamkeHo

3B'S130K 3 HAaYyKOBHMH TeMaMH: 0123U100669

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA/KEPiBHUKIB (KOHCYJIbTAaHTA)

Bsacue IlpizBuuie Im's I1o-6aThKOBI:
1. BosibumH Irop Anb6iHOBUY

2. Igor Volchyn

KBasigikamis: 1. 1. u., npodecop, 05.14.06

InenTudikarop ORCID ID: He 3acrocosyetscs

JopaTrkoBa indpopmamnis:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0CO0H: HarjioHanbHU# yHIBEPCUTET XapYOBUX TEXHOJIOTii
Kopg 3a €IPIIOY: 02070938

Micuesnaxo,szeHHﬂ: ByJI. Bosmogumupceka, 6ya. 68, Kuis, 01601, Ykpaina

dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBIiTH | HayKy YKpaiHu

InenTudikarop ROR:

VII. BizomocTi npo odinifiHHX ONIOHEHTIB Ta PELeH3€HTiB
OdiuiiiHi OIOHEHTH
Baacwue IlpizBumie Im's Ilo-6aTbKOBI:

1. Kpasenp Tapac FOpiioBuy



2. Taras Kravets

KBasidikanis: k.r.u., gou,, 05.14.06

ImenTudikarop ORCID ID: He zactocoyerbcs

JoparkoBa iHdopmamist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHuil yHiBepcuTeT "JIbBiBCbKA MOTTITEXHIKA"
Kopg 3a €IPIIOY: 02071010

MicueSHaxo,vieHHﬂ: ByJ. Crenana Bangepw, 6yz. 12, JIbBis, 79013, Ykpaina

dopma BiracHOCTI: /lepxasHa

Cdepa ynpaBiriHHS: MiHicTepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

Baacue IlpizBuuie Im's I1o-6aTbKOBI:
1. IT'aunx KoctauTH €BreHdiiioBuy

2. Kostiantyn Pyanykh

KBasigikanis: k.r.u, c.H.c., 05.14.06

InenTudikarop ORCID ID: He 3acrocosyetscs

JopaTrkoBa indpopmanis:

TloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: [HcTHTyT rasy HauioHanbHOi akagemii Hayk Ykpainu
Kopg 3a €IPIIOY: 05417035

Micuesnaxo,r.perHﬂ: ByJL. Jlertspiscbka, 6y, 39, Kuis, 03113, Ykpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akaziemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Cipu#t Onexkcangp AHaTOIIOBUY

2. Oleksandr A. Siryi

KBasigikanis: k.r.u., nou., 05.14.14
InenTudikarop ORCID ID: He sacrocosyerbcs
JopaTrkoBa iHdpopmamist:

IloBHe HaliMeHYBaHHSI OPUAHUYHOI 0COOHM: 02070921HanioHabHuil TEXHIYHMIT yHiBepCUTET YKpaiHu

«KuiBcpkuii nosirexHivyHum iHCTUTYT iMeHi Irops CikopcbKoro”
Kopg 3a €IPIIOY: 03070923
Micue3HaxoaKeHHS: np-T [lepemoru, 37, Kuig, 03056, Ykpaina

dopma By1acHOCTI:



Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Penensentu

Baacwue IlpizBume Im's Ilo-6aTbKOBI:
1. @inmonenko Bitasniit MukosamnoBuy

2. Vitalii Filonenko
KBasyigikanis: k. 1. 1., go,, 05.14.06
Inentudikarop ORCID ID: He zacrocoyerbcs

JonaTkoBa iHdopmalist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0CO0H: HanioHanbHU# yHIBEPCUTET XapYOBUX TEXHOJIOTIi

Kopg 3a €IPIIOY: 02070938

Micue3HaxoaKeHHS: ByJI. Bonmonumupceka, 6ya. 68, Kuis, 01601, Ykpaina

dopma BracHOCTI: /lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3ak1104Hi BiZOMOCTI
BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI

TOJIOBH pajgu

ByacHe IlpizBuiie Im's ITo-6aTbKOBI
TOJIOBYIOYOTO Ha 3acCiiaHHi
BignoBigasibHUI 3a HiATOTOBKY

00JIiKOBHX JOKYMEHTIB

PeecTpaTtop

KepiBHuk Bigainy YKpIHTEI, mpo €
BiZINOBiZaJIbHUM 32 peeCTpallilo HayKOBOi

OisSIIBHOCTI

Ceprborin Onekcanap OseKkcaHIpoBUY

Cepporin Onekcanap OneKCaHIPOBUY

MenpHUuk Hatasnis

VKpIHTEI

Opuenko Tersina AHaToJIiBHA



