PELLEH3I
Ha JucepTaliiny podoTy
Jloreuntoka Makcuma OiiekcaHapoBuda
Ha TeMYy «3HMKEHHSI BUKH/IIB OKCU/IIB 230Ty B IPOMHUCJIOBHX KOTJIAX HIJIAXOM
CTYIIEHEBOI'0 CIIAJIIOBAHHS»,
peACTaBIeHy Ha 3100y TTs CTyneHs JokTopa digocodii
B raily3i 3HaHb 14 «EnekTpuyHa iHXeHepis»

3a cremianbHIcTIO 142 «EHepreTnyHe MammHoOy 1yBaHHS»

AKTYaJIbHICTh TeMH AUCePTALil.

3MCHIIICHHS BHWKHUIB OKCHIIB a30Ty 3 TPOMHCIOBUX KOTJIOArperarip €
aKTyaJIbHUM 3aBJaHHSIM CY4YacHOi TEIUIOGHEPTreTWKH, 110 OOYMOBJIEHO SK
€KOJIOTTYUHMMH, TaK 1 PEryJITOPHUMHU BUKJIMKaMH. B KOHTEKCT1 iHTerparii Ykpainu
10 €C Ta MocTyrnoBoi iMIUIEMEHTAIlli €éBPONEHCHKUX CTaHIAPTIB OXOPOHU JTOBKLLIA,
rocTpo TIOCTae TOTpeda y BIPOBAIKCHHI €(EKTUBHUX 1 TEXHOJIOTIYHO
OOTpYHTOBAaHUX PIlICHb JJISl 3HWKEHHS BUKHUIIB 3a0pyaHioBauiB, 30kpemMa NOyx —
OJIHOTO 3 TOJIOBHUX KOMIIOHEHTIB KUCJIOTHHUX JIOIIIB 1 OTOXIMIYHOTO CMOTY.

HesBakaroum Ha mporpec y BIPOBA)KEHHI CyYaCHMX TEXHOJIOTiH, 3HAYHA
YacTHMHA YKPAaTHCBKMX KOTIIB, SIKI EKCIUTyaTyIOTbCS TIOHAJI JiBa JCCSATHIITTA,
3aJMIIAIOTECA TEXHIYHO 3aCTaplIMMH Ta €KOJOTIYHO HeeEeKTUBHUMHU. Y TaKUX
yMOBax 0COOJMBOTO 3HAUYCHHA HAOyBalOTh MEPBUHHI METOJW 3HIKEHHS BUKHUIIB —
30KpeMa, CTYNEHEBE CHANIOBAaHHSA TMalliBa, SKE JIO3BOJISIE CYTTEBO 3MEHIIUTU
ytBOopeHHs NOy 0e3 moTpebu y CKiIaaHiil peKOHCTPYKITii 00Ia HaHHS.

JlocnimKeHHs CpsIMOBaHE Ha YHCEIIbHE MOJICTIOBAHHS Ta OLIHKY €()EeKTUBHOCTI
TAaKUX METOJIIB B yMOBaX peaibHOI €KCIUTyaTallii MpOMHUCIOBHX KOTIiB. OTpumaHi
pE3yNIbTaTH MAalOTh MPUKIAIHE 3HAYCHHS IS TUTAHYBAHHS 3aXOMIB E€KOJIOTIYHOI
MozepHizaiii 70 2035 poky Ta MOXYTh OyTH BUKOPUCTaH1 y MPOEKTAX ajaamnTtarlii

TCILIOCHCPICTHIHNX YCTAHOBOK JO Cy4dCHHUX BHUMOT.



Ouinka OOrpyHTOBAHOCTI HAYKOBHMX pe3yabTaTiB  aucepranmii, Iix
JAOCTOBIPHOCTI Ta HOBU3HU.

HaykoBa HOBHM3HA pe3yJbTaTiB JIUCEPTALINHOTO JOCIIKCHHS TMOJSArae B
HACTYITHOMY:

- aHaji3 1 MOPIBHAHHS [BOX HIAXOAIB JO TEIJIOBOTO PO3PAXYHKY TOIKOBHX
KaMep KOTJIB Ta YTBOPEHHS OKCHIIIB a30Ty, 3aCTOCOBYBaHHUX Yy CBITOBi Ta
YKpaTHCHKIM MpaKkTHIL;

- PO3IIMPEHO MOKIMBOCTI ICHYIOYOi METOJAMKH PO3PaXyHKY TEIUIOBHUX MPOIECIB
y TOIMKOBIA KaMepi HUIIXOM BIPOBA/DKEHHS CUCTEMH EMIIIPHYHUX PIBHSHbB, SKa
JI03BOJISIE 30HATTBHUHN PO3pPaxXyHOK BHKHUIIB OKCHIIB a30TY;

- YJIOCKOHAJICHO KOHIICTIIIII0 TOETAIMHOTO CIIaJIOBaHHS TMPUPOJHOTO Tazy;
3aMpONOHOBAHO €PEKTUBHY CXEMY MOJLTY MOBITPSIHOTO MOTOKY MK MajJbHUKAMH Ta
TPETUHHUMH COILJIaMU JJI 3MEHIIEHHS 3a0py/THEHHS;

- CTBOPEHO HOBY PErpeciiiHy MOEINb ISl MPOTHO3YBAaHHS YTBOPEHHS OKCHUJIIB
a30Ty Ta XIMIYHOTO HEAOMNajay NpH YaCTKOBUX 1 MOBHUX HABAHTAXKEHHSX KOTJIA
(40-100%). IToOynoBaHO miarpamut JJisi OI[IHKH €(EKTHBHOCTI MOBITPOPO3MOALTY B
IIUX YMOBAX.

Orxe, B aucepTaliiiHii poOOTI MOCTaBJIeHE HAYKOBE 3aBJaHHS BHUKOHAHO
MOBHICTIO, 3/T00yBa4 MOBHOIO MIpOIO OBOJIOIIB METOIOJIOTI€I0 HAYKOBOI JISJIBHOCTI.

Ouinka 3micTy aucepramii, ii 3aBeplIeHICTbL Ta JOTPUMAHHS NPUHUUIIB
aKaJeMi4HOI J0OPO4YeCHOCTI.

3a cBoiM 3MiCTOM JaucepTamiiiHa pobota 3700yBaua JlorBuHioka Makcuma
OnekcanapoBruya MOBHICTIO BiAmoBinae CTtaHaapTy BUIIOI OCBITH 31 CHEIIAIBHOCTI
142 «EnepretnuHe MamvHOOYAYBaHHS» Ta HANpPSIMKAM JOCHII)KE€Hb BIAMOBIAHO A0
OCBITHBOI MporpaMu «EHepreTHYHe MaImMHOOY TYBAHHS.

Huceprariitna po0oTa € 3aBepUICHOI0 HAYKOBOIO Mparelo 1 CBIMYUTH MPO
HasBHICTb OCOOMCTOTO BHECKY 3100yBaua y HaykoBuil HampsiMm «Enepretnyna

e(heKTUBHICTb Ta eHepro3oepekeHHs», «EK0oI0riuni npodieMu B €HepreTULi».



PosrnsHyBIIM 3BIT MOAIOHOCTI 3a pe3yjbTaTaMu MEPEBIPKU IUCEPTALIHHOT
poOOTH Ha TEKCTOBI CIIBHAJIHHSA, MOXHAa 3pOOMTH BUCHOBOK, IO JUcCEpTalliiiHa
pobora JlorBuHioka Maxkcuma OlneKkcaHIpOBHYA € pe3yJbTaTOM CaMOCTIHHUX
JIOCHIPKeHb 3700yBaya 1 HE MICTUTh €JIEMEHTIB (Qanbcudikaiii, KOMIUIALI,
(dabpukanii, mariaty Ta 3ano3udeHb. Bukopucrani i1ei, pe3yabTaTd 1 TEKCTH THIINX
aBTOPIB MAIOTh HAJEXKHI MOCUJIAHHS Ha BIANOBIAHE JIXKEPEIIO.

Moga Ta CTHJIb BUKJIQJIEHHS Pe3yJbTaTiB

Juceprariiiina po0oTa HanmMcaHa YKpaiHChKOIO MOBOIO.

Martepian ~ nmucepramii =~ BHKJIAAEHO  JOCTYMHO, 3  BHKOPUCTaHHAM
3arajbHOBXMBAHOT TEPMIHOJIOTII Ta JOTPUMAHHSIM TPHUHIUIIB  aKaaeMidyHOI
JI0OPOYECHOCTI.

Jucepraliisi CKIaAaeTbesi 3 BCTYIy, 4 poO3/AUTiB, BUCHOBKIB, CIIUCKY JIITEpaTypH
Ta JOJATKIB. 3arajabHuil oocsar auceprarii 142 cropiHku.

VY BeTymi aucepTarlii 00rpyHTOBaHO aKTyalbHICTh IPOOJIEMHU 3HUKEHHS BUKHU/IIB
OKCHJIB a30Ty B IPOMHUCIOBUX KOTJIaX Ta HEOOXITHICTh pO3POOKH HOBUX YHCEIIBHUX
METOJIUK TeIIOBOro po3paxyHkKy. CdopMmyiaboBaHO MeTy, 3aBAaHHS, 00 €KT 1
OpeIMeT JOCHIKEHHS, OKpPEeCJICHO HAayKOBY HOBHM3HY Ta TMpPaKTU4YHY I[IHHICTh
OJIep)KaHUX pe3yabTariB. BuzHaueHo ocoOucTH BHECOK 3700yBava, HaBEJICHO JaHi
po anpoobaIlito podoTH, 1i CTPYKTypy Ta 00CHT.

VY mepiiomy po3niii IpoaHaTi30BaHO Cy4aCHUM CTaH KOTJIOarperariB B YKpaiHi
Ta CBITi, a TaKOXX TPYAHOIII, IMOB’sA3aH1 31 3MeHIIeHHsAM BUKUIB NOy. Po3risayTo
Pi3H1 TEXHOJIOT11 3HI)KCHHSI 3a0pyHEHB, 30KpeMa METOJ] CTYIIEHEBOTO CIaIIOBAHHS,
3 aKIIEHTOM Ha HOTro 3aCTOCOBHICTH 0 MOJEPHI30BAHMX YKpaiHCHKMX KOTIiB. Ha
OCHOB1 MPOBEJECHOTO aHai3y CPOpPMYIHOBAHO METY Ta 3aBIaHHS JHUCEPTAIIHHOTO
JIOCIIKEHHS.

VY apyroMmy po3aiiii OMUCaHO JIBi aBTOPCHKI YHCENbHI METOIUKH JIJIST PO3PAXYHKY
mporieciB TopinHs ¥ yTtBopeHHS NOy y TOomkoBiii kamepi. Ilepma Gasyetscs Ha
CUCTEMI EMIIPUYHHUX PIBHAHH 3 MOAUIOM IO 30HAaX TONKH; JIpyra — Ha CHUCTEMI

nudepeHIiaibHUX PIBHSIHB, 110 JETAJIbHO MOJEIIOE TOPIHHS MPUPOJHOTO razy Ta



TErI000MiH. JIOMOBHEHHSIM € perpeciiHuil aHami3 JJs CTaTUCTUYHOI 00poOKu
PE3YNIBTATIB YMCEITHLHOTO MOJICITIOBAHHS.

VY TperboMy poO31isli MPOBEAEHO anpoOaIilo METOIUMK Ha MpUKiIaal kotia ['M-
50-14/250. Pe3ynbraTi MOJEIIOBaHHS 3a JIBOMA MIAXO0JaMH 31CTaBICEHO MK COOO0
Ta 3 HaTypHUMU TaHuMu. [loxuOku 3a mokazHukoM NOy ctanoBuid Bix 2% 10 27%
3aJIEKHO Bl METOAY Ta pexuMy poOOTH. AHall3 OXOIUTIOE PO3MOJLT TeMIeparyp,
TETJIOB1 HABAHTAXXEHHS Ta BIAMOBIIHICTh €EBPONEHUCHKUM HOPMaM.

VY derBepromMy pO3AUIl JOCIIIKEHO BIUIMB KOH(DIrypaiii nmojgadi HoBiTpS —
30KpeMa, CTaHJapTHE JBOSPYCHE KOMIIOHYBAaHHS TIaJbHUKIB Ta BapiaHT i3
JOJIaBaHHIM TPETHHHOTO TOBITps. [1oOymoBaHO €KCIIEpUMEHTANbHI MATPHIll IS
MOJICIIIOBaHHS Ta OTPUMAHO JiarpaMu NMporHo3yBaHHS BUKHIIB NOyx y IIHPOKOMY
nianazoni HaBaHTaxeHb (40-100%). Ilokazano, 1o omTUMI3aIlis IMOJA4l MOBITPS
J03BOJIIE ICTOTHO 3HHM3WUTH YTBOPEHHS OKCHIIB a30Ty W XIMIYHUH Hemomal.
OOTpyHTOBaHO MOXUIMBICTH BIPOBAHKEHHS METOJMKH B TPAKTHUIl EKCIUTyaTarlii
KOTJIIB.

Huceprartiiina po6oTa odopmieHa BiANMOBIIHO 10 BuMor Hakazy MOH VYkpainu
Bix 12 ciunst 2017 p. Ne 40 «IIpo 3aTBepyKeHHS BUMOT 710 OPOPMIICHHS AUCEPTAIlii».

OnpuiioHeHHs Pe3yJbTATIB JUCEPTALIIHOI PO00TH

HaykoBi pesynapTatu amceprarii BHCBITIGHI y 3 HAyKOBHX ITyOJiKarisax
3mo0yBada, cepea SKHUX: 2 CTaTTl y HAyKOBUX BHJIAHHSAX, BKIIOUYCHHX Ha JaTy
OIMyOJIIKyBaHHSI 70 TEpeiKy HaykoBUX (axoBux BuAaHb YKpainu; 1 crarts y
MepioIMYHNX HAYKOBUX BUIAHHSIX, MPOIHACKCOBAaHUX y 0azax manux Web of Science
Core Collection Ta/abo Scopus, 3 akux | cTaTTsd y BHJAHHSAX, BIJHECCHHX 0
nepmoro — tpetboro kBaptuiiiB (Q1—Q3) BiamosimHo no kmacudikamii SClmago
Journal and Country Rank a6o Journal Citation Reports.

Takox pesynpTaTé nucepTarii Oynu ampoOoBaHI Ha 7 HAyKOBHX (HaxOBUX
KOH(EpEeHITisX.

TakuM YMHOM, HAYKOB1 PE3yJIbTATH OMKUCAHI B AUCEPTAI[1IHHIM POOOTI MOBHICTIO

BHUCBITJIEHI Y HAYKOBHX MyOJIIKaIlIsAX 3100yBaya.



Hepnouiku Ta 3ayBakeHHs 10 AMcepTALiHHOI po0OTH.

1. Yomy piBHsHHS niepeHocy 13, 16, 24 3amucaHi B HECTALIIOHAPHOMY PEXUMI,
X04a BUPINIYETHCS CTalllOHApHA 3a7a4a?

2. ABTOpW BBaXaloTh, 10 MPUPOAHHIA Ta3, EKBIBaJICHTHHH METaHy, MPOTE
NPUPOAHUI ra3 HACHPaB/l € CYMILIIIIO BYTJEL0, BOAHIO Ta IHIIUX YAaCTHHOK, IO
BIUTMBAIOTh Ha TETIOTBOPHY 3/1aTHICTh, TEMIIEPATypy T'OPiHHS Ta YTBOPCHHS OKCH/IIB
a3oTy. BiicyTHICTh ypaxyBaHHS MX (PaKTOPIB MPHU MOJEIIOBAHHI MOXE MPU3BECTU
JI0 HE3HAYHOT'O aJie 3aBUILICHHS €KOJIOTTUHUX 1 TeIJIOTEXHIYHUX MOKA3HUKIB.

3. Y mpencrtaBieHOMY pPYKONHCI pO3paxyHOK YTBOPEHHS OKCHJIB a30Ty
OOMEXEHO JMIE TEeIJIOBUM MEXaHI3MOM iX TeHepauii, AKuid 00yMOBJIEHHUH
BHCOKOTEMITEPATYPHOIO PEaKIli€lo aTMOCHEPHOTO a30Ty 3 KHCHEM Y 30Hi (pakena.
Bomnouac He BpaxoBaHO BHecoK naymBHUX NOy. {1 TOBHOIIHHOTO MOJIEITIOBAHHS
JOLITBHUM € BpaxyBaHHsI BC1X MeXaHi3MiB yTBOpeHHs NOx.

4. YV po3aiuni 3 Opakye KUIBKICHOTO TIOPIBHSHHS IapaMeTpiB, a TaKOXK
Bepu(ikaiii pe3yiapTaTiB 13 HASBHUMU TEOPETUYHUMH a00 EKCIepUMEHTAIbHUMU
JAHUMU 3 JITEpaTypH.

5. Ha cropinmi 105, BimcytHi rpadiku yrBopennst CO, mpu noryxHocTi 40-80%,
IIPY HAsIBHOCT1 Ha HUX TIOCHUJIAHb.

6. Pykonuc MiCTUTh HE3HAUH1 HEOIIKU (hopMaTyBaHHS.

BBakaro, 1110 BUCJIOBIICHI 3ayBa)K€HHS HE € BHU3HAYAIBHUMHU 1 HE 3MEHIIYIOTh
3arajbHy HAYKOBY HOBU3HY Ta NMPAKTUYHY 3HAUMMICTh PE3yJIbTaTiB T4 HE BIUIMBAIOTH
Ha MO3UTUBHY OIIHKY JAMCEPTAIiiHOT POOOTH.

BucHoBOK npo auceprauiiiny pooory

BBakaro, mo nucepraiiiiina pobota 3m00yBada cTymeHsi JOKTOpa ¢irocodii
JlorsuHtoka Makcuma OJekcaHIpoBHYa HA TEMY «3HUKEHHS BUKUIB OKCHJIIB a30TY
B MPOMUCIIOBUX KOTJIaX MUISIXOM CTYIIEHEBOTO CIIATIOBAHHS)» BUKOHAHA HA BUCOKOMY
HAyKOBOMY piBHI, HE TMOPYIIye TPHUHIMUIIB aKaJeMI4HOi TOOPOYECHOCTI Ta €
3aKIHYCHUM HAYKOBUM JIOCITIDKCHHSM, CYKYMHICTh TEOPETUYHUX Ta MPAKTUIHUX
pe3ynbTaTiB SKOrO PO3B'SI3y€ HAYKOBE 3aBIAHHS, LIO0 Ma€ ICTOTHE 3HAYCHHS IS

Enexrpuunoi inxenepii. [ucepramiitHa poOoTa 3a aKTyaJbHICTIO, MPAKTUYHOIO



[IIHHICTHO Ta HAyKOBOK HOBM3HOK TMOBHICTHO BIAMOBIZA€ BHMOraM YHHHOIO
3aKOHOJaBCTBAa YKpaiHM, 110 mnepeadadeHi B n.6 — 9 «llopsiaky npuCyIKeHHS
cTyneHs A0KTopa (disocodii Ta ckacyBaHHS pilIEHHS Pa30BOI Creliali3oBaHOT BUEHOT

paaMd 3aKjaay BHMILOI OCBITH, HAayKOBOI YCTAHOBH TMpPO TMPHCYIKEHHS CTYIEHs

aokTopa ¢inocodiin, 3atBepakernoro [ToctaHoBoro Kadinety MinicTpiB YKpainu Biz
12 ciyns 2022 p. Ne 44,

3100yBay JlorsuHiok Makcum OjeKcaHApOBHY 3aC/YTOBYE€ HA TMPHCYIKCHHS
CTyneHs aoktopa intocodii B ramysi 3HaHb 14 «EnexkTpuuHa IHXeHepis», 3a

cnenianbHicTio 142 «EHepreTHuHe MallMHOOY1yBaHH .

Peuensenr:
Jlouent kadepu aToMHOT eHepreTHKH
HasuanbHo-naykoBoro incturyry
aTOMHOT Ta TEIJIOBOT CHEPIeTHKH
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