BIAT YK
odi1ifHOTO OTIOHEHTA Ha JUCEpTaIlliHy poOOTy
Jloreuntoka Makcuma OsekcanpoBrya

Ha TCMY «3HMKEHHA BI/IKl/II[iB OKCI/II[iB 430TY B IPOMUCJIIOBUX KOTJaXx IIJIAX0OM
CTYIICHEBOI'O CITAJIFOBAHHS,

MIPEICTABIICHY Ha 3700y TTS CTYIEHs TOKTopa (imocodii
B raiy3i 3HaHb 14 «EjexTpuyHa iHXeHepis»

3a criemianbHicTIO 142 «EHepreTnyHe MamHOOy Ty BaHHS

AKTYaJILHICTh TeMH JHCePTALii.

3MEHIIIeHHS] BUKHUIIB OKCUIIB a30Ty NOy y MPOMHCIOBUX KOTJIaX € KIIIOUOBUM
3aBAAHHSAM JUIsl aJlanTallii TEeIIOEHEPTreTUYHOrO0 CEKTOpYy YKpaiHh J0 CydacHHUX
€KOJIOTIYHUX CTaHAapTiB. Y 3B’SI3Ky 3 MOCTYIOBOIO TapMOHI3AIEI0 YKPaiHCHKOIO
€KOJIOTIYHOTO 3aKOHOJABCTBAa [0 €BPOMEHCHKOTO IIOAO KOHTPOJIIO BHUKHIIB
3a0pyIHIOIOYUX PEYOBUH, MPOMHUCIOBI MIAMPUEMCTBA 3MYIIEHI BIPOBAHKYBATH
edexTuBH1 3axoau Juist 3HUKEHHS NOyx, BUKUIHN SIKUX € OJHIEI0 3 OCHOBHUX MPUYHH
aTMoc(depHoro 3a0pyTHEHHS.

Curyanis yCKIAQOHIOETbCSA 3HAYHUM 3HOUIEHHSM ICHYIOUHMX KOTEJIbHUX
YCTaHOBOK, sIKI OyJid ToOy/I0BaH1 0araTo IECSTHIITh TOMY 1 BXK€ HE BIJIMOBIIAIOTH
CyYaCHUM €KOJIOTIYHMM BHUMoram. Yepe3 BHUCOKY BapTICTh KOMILIEKCHOI
PEKOHCTPYKIIi peaiizallis €KOJIOTIYHUX TporpaM 4YacTo BiakiagaeThes. JlocBin
PO3BUHYTHX KpaiH CBITY, IO MEPBUHHI METOAM, TaKl SIK CTYMIHYACTE CIAJIOBaHHS
najanBa, € eHeKTUBHUMH, EKOHOMIYHO JOIUIBHUMH Ta JO3BOJISIIOTH 3HU3UTU BUKHUIH
NO, Ha 50-70% 0e3 3HaYHKUX KamllTaJOBKIAAEHb.

[Iporpama exosioriuHoi MojepHizamii B pamkax Enepretmuynoi crpaterii
VYkpainu 1o 2035 poky mependavana Takok MaciiTaOHE BIPOBAKEHHS 3aXOJlIB 31
3HmKeHHsT BUKUAIB NOy. OCKUIbKM KamiTajdbHa PEKOHCTPYKIiS 00JIaIHaHHS TPUBAE
pokamMu 1 moTpeOye 3HAYHMX KOIITIB, ONTUMAJIBHUM pIIMIEHHAM MOXE OyTH €
MOJIEpHI3allisl ICHYIOUMX KOTJIIB 32 J0MOMOTOI0 IOCTYITHUX TEXHOJIOT1H, 0COOIMBO 1€
CTOCYETBCS Fa30Ma3yTHUX KOTIIIB.

Takum yuHOM, oOpaHe MOOCHIIKEHHS € aKTyaJlbHUM, OCKUIbKH CIpHSIE
3MEHIICHHIO HETraTUBHOIO BIUIMBY €HEPreTMKM Ha JIOBKULISA, MPOJIOBKEHHIO
eKCIUTyaTailii KOTeJbHOro OOJaJHaHHS, OINTUMI3allli BUTpPAT MIANPUEMCTB Ta
iHTerpanii  YKpaiHM B  €BpPONEHCHbKY CHCTEMY €KOJIOTIYHOTO  PEryJIIOBAHHS.
Pe3ynbrati MOXyTh OyTHM IIMPOKO BIPOBAIKEHI B TEIUIOEHEPreTUYHINA ramysi,
CIPUSAIOUN CTAJIOMY PO3BUTKY Ta MiABUIIEHHIO €KOJIOTTYHOT O€3MeKH.



OuniHka OOIPpYHTOBAHOCTI HAYKOBHUX Ppe3yabTaTiB  aucepramii, ix
JAOCTOBIPHOCTI TA HOBU3HHU.

HaykoBa HOBHM3Ha pe3yJbTaTiB JIUCEPTALIMHOTO JOCHIKCHHS II0JIsrae B
HaCTYITHOMY:

1. Brepiie mpoBeieHO MOPIBHSAHHS BOX METOAMK ISl TEMJIOBOTO PO3PAXYHKY
TONKOBUX KaMmMep KOTJIB Ta TIPOILECIB YTBOPEHHS OKCHIIB a30Ty, IO
BUKOPHUCTOBYIOTHCS B CBITI Ta B YKpaiHi.

2. OTpumaHO NOJAIBIIMK PO3BUTOK METOJUKH TEIUIOBOIO PO3PaXYHKY
TOTMKOBOI KaMepu KOTJIa 3 BUKOPHUCTAHHSM CHCTEMH EMIIIPUYHUX PIBHAHb 3
MO>KJIMBICTIO PO3PAaXOBYBAaTH YTBOPEHHsI OKCHUIB a30Ty B OKpPEMHX 30HAX TOMKOBOI
KaMepH.

3. Halyna mojanblIOoro poO3BUTKY TEOpisl CTYNEHEBOTO CHAIOBAHHS
IPUPOAHBOTO Ta3y B TOMKOBIA KaMmepi KOTJIa, JIsl 3MEHIIEHHS YTBOPEHHS OKCHUJIIB
azoty. B pob6oTi 3amponoHOBaHO Ta OOIPYHTOBAHO PO3MOIIT TOBITPS MIXK
NaJbHUKAMU Ta COTUIAMU TPETUHHOTO TOBITPSL.

4. Bnepuie noOyaoOBaHO pErpecMBHY MOJENb IPOrHO3YBAaHHS YTBOPEHHS
OKCHUJIIB a30Ty Ta XIMIYHOI'O HeJoNaly, Py pI3HOMY HaBaHTaXeHH1 Kotia Big 40 1o
100%, 13 3acTOCyBaHHSI JABOSIPYCHOTO KOMIIOHYBaHHSI MAJILHUKIB Ta 3 JI0JIaBaHHSAM
COIEeJI TPETHHHOTO MOBITPSI.

Ouinka 3Mmicty auceprauii, il 3aBeplICHICT, Ta AOTPUMAHHSA NPUHLIUIIB
aKaJeMi4HOI 100p0OYeCHOCTI.

3a cBOiM 3MICTOM jAucepTaliiiHa pobota 3100yBaya JlorBuHioka Makcuma
OnexcanapoBrya MOBHICTIO BianoBigae CTaHAapTy BUINOI OCBITH 31 CHEIIaIbHOCTI
142 «EHepreTnuHe MammHOOYIyBaHHS» Ta HaNpsSMKaM JOCHIKCHb BIATOBIIHO 10
OCBITHBOT porpamu « EHepreTnyne MammHoOy 1yBaHHSD.

Hucepramniitna pooora Makcuma JIOI'BHUHIOKA € 3aBeprieHor0 HayKOBOIO
Opalero 1 CBITYUTHh MPO HAsBHICTh OCOOMCTOrO BHECKY 3/100yBaya y MpPIOPUTETHI
TEMaTHUYHI HaOpsIMHU HAyKOBUX JOCHKEHb 1 HAayKOBO-TEXHIYHHUX pO3POOOK,
3arBepkeHuMu [loctanoBoro Kadinery MinictpiB Ykpainu Bia 30 kBiTHs 2024 p. Ne
476, a came — «EHeproeekTuBHICTh 1 €Hepro30epe:KeHHs, pUHKH €HEPropecypciB
posniny  «EHepretka Ta  eHeproeekTHBHICTH» Ta  «MojenoBaHHI  Ta
IPOTHO3YBaHHSI CTaHy HAaBKOJMIIHBOIO MPUPOJHOTO CEPENOBUINA, TEXHOJOTIT
NOJIOJIAaHHS ~ HEraTMBHUX  BIUIMBIB ~ Ha  HbOro»  posauty  «PamioHanbHe
IPUPOAOKOPUCTYBAHHSD)

PosrasHyBmM 3BIT MOAIOHOCTI 3a pe3yJbTaTaMU MEpPEeBIPKU JIucepTaliiiHOl
poOOTH HA TEKCTOBI CHIBHAJiHHSI, MOXKHA 3pOOMTH BHCHOBOK, IO JHCEpTaIliiiHa
pob6ora JlorsuHioka Makcuma OnekcaHapoBHYa € Pe3yJbTaTOM CaMOCTIMHHX
JOCTIKEHb 3/100yBaya 1 HE MICTUTh €JIeMeHTIB (danmbcudikailii, KOMITUISIIII,
(abpukariii, miuariaty Ta 3ano3uyeHb. BUkopucTaHi 11€i, pe3ynbTaTi 1 TeKCTH 1HIINUX
aBTOPIB MalOTh HAJIEKHI MOCUJIAHHS Ha BIAMOBIIHE HKEPETIO.



MoBa Ta CTWJIb BUKJIAJIEHHA Pe3yJbTATIiB
JluceprariiifHa poOoTa HalMcaHa YKpaiHChbKOK MOBOIO.

Marepian ~ gucepTamii = BHKJIAJEHO  JOCTYIIHO 3  BHUKOPHCTaHHSIM
3araJbHOBKUBAHOI TEPMIHOJIOTII Ta JOTPUMAHHSIM TPUHIMUIIB  aKaJeMIYHOI
100pPOYECHOCTI.

JlucepTarlisi CKJIaJaeThCsl 3 BCTYMY, 4 pO3ALUIIB, BUCHOBKIB, CIIUCKY JITepaTypu
Ha 73 mKepena Ta J0JaTKIB. 3arajJbHUM 00csr AucepTallii CTaHOBUTh 142 cTOpiHKH.

VY BCTyIl BUKJIQJCHO MiJICTaBU AJISi BUOOPY TeMH, 1i BIAMOBIIHICTh aKTyaTbHUM
BUKIIMKAM €HEPreTUYHOI Tally3l, OKpPECICHO KOJO JOCHIIKyBaHUX MpOoOieM,
BU3HAUYCHO METY, 3ajJadi, METOJOJIOTiuHy 0a3y, HAayKOBYy HOBU3HY U MpHKIAIHE
3Ha4YCHHS POoOOTH.

B nepiiomy po3niii BAKOHAHO aHaTi3 JKEPEN BUKU/IIB OKCUIIB a30Ty B KOTJIAX,
Kiacu(ikaiiio ICHYIOYMX METOJIB I1X 3HUXKEHHS, 30KpeMa — CTYIIHYacTOro
CHAJIOBAaHHSI, 1 BUSIBJICHO MPOOJIEMH afanTarlii X METOIB JI0 YKPAiHCHKUX YMOB.

B npyromy po3aini nokazaHo po3poOKy 1HKEHEPHUX 1HCTPYMEHTIB JIJIsl OLIIHKU
IpOLIECiB B TMAaJUBHEBIN KaMmepl: €MIIpUYHI 30HAJbHI MOJIEJl Ta OUIBII TOYHI
nudepeHiaabHl MOJENI 3 ypaxyBaHHSM TOpiHHS Ta TemiooOMiHy. [IpencraBieHo
AITOPUTMH PETPECIHOTO aHAII3Y.

B Ttperbomy po3nii  MPOJEMOHCTPOBAHO, K MOJENl MpaliolTh Ha
KOHKPETHOMY TMPHUKJIAJl, OMHUCAHO METOJAUKY MOPIBHSAHHSA 3 €KCHEPUMEHTATIbHUMHU
JAHUMH, BU3HAYEHO OXUOKH Ta MEX1 JOCTOBIPHOCTI pO3PaXyHKIB.

UerBepTuidi  pO3ALT  TPUCBSIYEHUN  OIHII  €(QEeKTUBHOCTI  peasizali
CTYMIHYACTOTO CHAJIOBAHHS TMPHU PI3HUX PEXKUMaxX TMO/Aadl TOBITPs,, BU3HAYEHO
ONTUMAaJIbHI TTApAMETPHU JIJISl TOCSITHEHHS] HOPMAaTUBHUX €KOJIOTTYHHX MOKA3HUKIB 0e3
3HIDKEHHS €pEKTUBHOCTI KOTJIOArperary.

Hucepraiiitna po6ota oopmieHa BianoBiaHo a0 BuMor Hakazy MOH Ykpainu
BiZ 12 ciunst 2017 p. Ne 40 «IIpo 3aTBepmkeHHs BUMOT 10 0(OPMIICHHS JUCepTaIlii.

OnpuwiaHeHHs pe3yJbTATIB JUcCepPTaAliifHOI podoTH

HaykoBi pesynpratu jauceprariii BHUCBITIEHI Yy 3 HAyKOBUX MMyOIiKaIisax
3100yBayda, cepell SKUX 2 CTaTTI y HAYKOBUX BHUIAHHSX, BKIIOUEHHUX HaA JaTy
omyOIKyBaHHS [0 Mepeiky HaykKoBUX (haxoBUX BHAAHb YKpaiHu; 1 crarts y
nepioIMYHUX HAYKOBUX BUAAHHSX, MPOIHAEKCOBAHUX y 0azax manux Web of Science
Core Collection Ta/abo Scopus, 3 sikux 1 cTarTs y BHAAHHSX, BIJHECEHHX 10
neporo—tperboro kpapTwiiB (Q1-Q3) signmoigHo a0 kimacudikamii SClmago
Journal and Country Rank a6o Journal Citation Reports.

Takox pesynbTaTé aucepranii Oynu ampoOoBaHlI Ha 7 HAayKOBHX (DaxoBUX
KOH(epeHIIisx.

Takum ynHOM, HAyKOBI pe3yJIbTaTH ONKCAH1 B JUCEpTAIliiiHiil poOOTI MOBHICTIO
BHCBITJIEH] Y HAyKOBHX MyOJiKaIisfax 3100yBaya.



HepnoJuiku Ta 3ayBaskeHHs 10 AUCEPTALIIHOI pOOOTH.

VY Berymi [lpakthuHe 3HayeHHs AMCEPTAIIiHOT pOOOTH BHUKIIAJEHO HEMOBHO.
BoHo He nossirae TUIbKU B IPUKJIAAaX MPAKTUYHOTO 3aCTOCYBaHHS.

B mepmomy po3niii HE TPHUBEACHO 3HAUYEHHS HOPMATHBY TPaHUYHO-
JIOIYCTUMOTO BHKHIY OKcumiB a3oTy (500 mr/m®), sike € 4MHHMM, OCKiJIbKH
HupextuBa 2015/2093/€C nns cepenHix CHAMIOBAILHUX YCTAHOBOK IIE HE
BBEJICHA B EKOJIOTIYHE 3aKOHOJABCTBO YKpaiHH. B TekcTi He BKa3zaHO SKUM
HOPMAaTUBHUM JIOKYMEHTaM BIANOBIIAIOTH 3Ha4eHHs Tabmuip 1.3, 1.4,

B ormsini mepBUHHUX PEKUMHO-TEXHOJOTIYHUX METOMIB 3HMKEHHS YTBOPEHHS
OKCHJIIB a30Ty HE IPHUBEACHO aHali3y BIUIMBY LUX METOJIB HA CHAJIOBaHHSI
NaJNBA, SIKAU €, SIK IPABUJIO0, HETAaTUBHUN.

[TpucyTHI HETOYHOCTI B Mepekiaa TepMiHiB. Reburning — e tproxcryminuacte
cniaymoBanHs, a Tangential firing — tanreHiiaibHe CHAMOBaHHS, a HE TOPIHHS,
BOHO CTOCYETHCSI CaMe CIAIIIOBAHHS — CIIOCO0Y OpraHi3allii TOpiHHS MaauBa.

VY BHUCHOBKax JI0 MEPIIOTO PO3JUTy MalTh OyTH BU3HAUEHI 3aj]adyi, PIIICHHS
AKUX BUKJIIAJAETHCS B HACTYIHUX PO3JLJIax poOOTH, aje IIbOT0 HEMA.

MopentoBaHHsT BHUKOHAHO JUIsl CTAHJAPTHUX MAaJbHUKOBHX MPUCTPOIB 13
TUIIOBUMHU TMapaMeTpaMu Iojadl ra3onoBITpsHOI cywmiml. BogHouyac y po0OoTi
BIJICYTHIM aHaJ3 BIUIMBY KOHCTPYKTHBHHMX OCOOJIMBOCTEW MaJbHHMKIB 1HIIOTO
TUITy Ha (pOpMyBaHHs (akesna, MpOoUEecH 3MIIIyBaHHS Ta BIANOBIAHI €KOJIOTTYHI
XapaKTEPUCTHKH, 30KpEMA PiBHI YTBOPEHHS OKCH/IIB @30Ty Ta OKCUY BYTJIELIIO.

Y poboTti 3acTocoBaHO MOAENb MMOAa4l TPETUHHOIO TOBITPS uepe3 CcoIuia,
po3TamioBaHi B KYTOBMX 30HAaX TNaJIMBHEBOI Kamepu. BoagHodac He
OOTpYHTOBAaHO BHOIp camMe TaKOro KOMIIOHYBAaHHS, @ TaKOXX HE PO3TISHYTO
BIJTUB QJbTEPHATUBHOTO PO3TAIIyBaHHS COIEJ, 30KpeMa Ha OIYHMX eKpaHax
NaJNBHI, HA aePOJIMHAMIYHI XapaKTEPUCTUKHU (aKesia Ta €KOJIOT1UHI MOKa3HUKU
npolecy TOpiHHS.

VY mpoiieci MosientoBaHHs B poOOTI BUKOPUCTOBYBAJIOCS MAIMBO 3 (PiKCOBAHOIO
TEIJIOTO 3ropsiHHs. [Ipu 1bOMY HE TPOBEJAEHO aHali3y 3MiH EKOJOTTYHHX
MOKA3HHUKIB 32 YMOB 30€peXEeHHs TEIUIOBOi MOTYKHOCTI MPH BHUKOPUCTAHHI
najuBa 3 IHIIMMHU XapakTepuctukamu. KpiM TOro, He BpaxoOBaHO BILJIUB
Bapialiii XIMIYHOTO CKJIaJy Ta KaJOPIHHOCTI TajiuBa Ha I1HTEHCHUBHICTH
ytBOopeHHs NOy, CO.

VYV tabmumi 4.1 npencraBiieHl pe3yJibTaTH JIMIIE [JIsl BaplaHTIB PO3MOJALTY
HOBITPS 32 sIpycaMu MaJbHUKIB, TP SKUX BIAHOUIEHHS KOES(IIIEHTIB HAJJTUILKY
MOBITPSl BEPXHBOTO SIPYCY 10 HIKHBOTO TepeBuinye 1. BogHowyac y po6oTi HE
BUKOHAHO aHaII3 TEIUIOTIAPOANHAMIYHUX Ta EKOJOTIYHUX XapaKTePUCTHK
MpoIleCcy TOPIHHS JUIS BUIAJKIB, KOJU 3a3HA4Y€HE BIHOIIEHHS MeEHIe 1, 1o
o0OMexy€e TIOBHOTY JOCIIPKEHHS BIUTUBY CcTpaTH]iKallli MOBITPS HA mapaMeTpH
30HU aKTUBHOTO FOPIHHS ¥ YTBOPEHHS BUKH/IIB 3a0pyIHIOIOUHUX PEYOBHH.



10. V tabmuisx 4.1-4.2 He3po3yMIIUM 3aJMINAEThCSA MIAXIJT aBTOpa 10 BHOOPY
OJINHUIIP BUMIPIOBAHHS KOHIICHTpAIlM MIKIJIMBUX PEYOBUH: 30KpEMa, OKCHJIU
a30Ty MOJaHO B MI/M?, TOJIl SIK KOHIICHTPAIIil0 OKCHIY ByTJIeIo — y %.

AJie BUCIIOBJICHI 3ayBa)XKCHHS HE € BH3HAYAJbHUMH 1 HE 3MEHIIYIOTh 3arajibHy
MO3UTHUBHY OIIIHKY pOOOTH, HAyKOBOi HOBH3HUM Ta MPAKTUYHOTO 3HAYCHHS
OTpUMaHMUX PE3yJIbTaTiB.

BucHoBOK npo aucepraniiiny podory

Braxato, mo mmcepraiiina podorta 3m00yBada cTyrneHs HokTopa dimocodii
Jlorsuntoka Makcuma OnekcaHIpoBUYa Ha TeMY «3HUKCHHS BUKUIIB OKCUIIB a30Ty
B MPOMUCIIOBUX KOTJIAX HUIIXOM CTYIIEHEBOTO CIATIOBaHHS» BUKOHAHA HA BUCOKOMY
HAyKOBOMY PIiBHI, HE TOpPYIIy€e MPUHIUIIB aKageMidyHOI JOOpPOYECHOCTI Ta €
3aKIHYEHUM HAYKOBHM JOCIHIKEHHSIM, CYKYIHICTb TCOPETUYHUX Ta MPaKTUYHUX
pE3yJIbTaTIB SKOIO PO3B'SI3y€ HAYKOBE 3aBJIaHHsA, 110 MAa€ ICTOTHE 3HAYEHHS IS
rainysi 3HaHb 14 «Enextpuuna imxkenepis». [{uceprariiiina po6oTa 3a akTyalbHICTIO,
NPAKTUYHOIO IIHHICTIO Ta HAYKOBOIO HOBHM3HOIO TOBHICTIO BIJTMOBIJA€ BUMOTaM
YUHHOTO 3aKOHOJIaBCTBAa YKpaiHuh, Mo TmepeadadeHi B n. 6-9 «llopsaaky
MPUCYJDKEHHSI CTyNeHs JOKTopa ¢igocodii Ta CKacyBaHHS pIIIEHHS pPa30BOi
CHEel1a]I30BaHOI BYEHOI pajJy 3aKjaqy BHILIOI OCBITH, HAYKOBOi YCTAaHOBH IIPO
MIPUCYKEHHS CTYIIEHs JOKTOopa (pinocodiin, 3arBepaxeHoro [loctanoBoro Kabdinety
MinictpiB Ykpainu Big 12 ciunst 2022 p. Ne 44.

3n00yBau JlorBuHiok Makcum OJeKCaHIpOBUY 3aCIyrOBYE Ha MPUCYIKEHHS

CTyneHs aokrtopa ¢inocodii B raimy3i 3HaHb 14 «EnexkTpuuHa iHXEHepis» 3a
crnierianpHicTIO 142 « EHepreTnyHe MalmmHoOy TyBaHHSD.

OdiniliHuii ONOHEHT:

3acTymTHUK JUpeKTopa 3 HayKOBOI pOOOTH
[HCTUTYTY TenIoeHepreTHYHUX TEXHOIOT1H
HauionanpHol akagemii Hayk YKpainu, >

IYHUX HayK, mpodecop Irop BOJIbYMH

L

« OZZX » 7 <‘/(/ ‘2()./}/—poxy

YKP

AlHm

21800277




