PELIEH3IA
Ha JucepTaliiiHy poooTy
KoBpuru Antona €BreniiioBuya
Ha TeMy « CTBOPEHHS METOIB TPUBUMIPHOTO MOJICTIOBAHHS TETUIOBOTO CTaHY
anapariB IITKOTPUMAYIB €JIEKTPUYHUX F€HEPATOPIB Il 3a0€3MeUeHHs
M1JBULIEHHS MTOTY>KHOCTI OCHOBHHX arperariBy,
sKa TpeAcTaBieHa Ha 3100yTTs CTyIeHs JokTopa ditocodii
B raiy3i 3HaHb 13 MexaHiuHa 1HXeHepis
3a crenianbHicTio 134 ABialiiiHa Ta paKeTHO-KOCMIYHA TEXHIKa

AKTYyaJIbHICTh TeMHU JAMcepPTALil

Ha cporoguimuii neHs B YKpaiHi TypOOTreHepaTopu Ta TiApOTeHepaTopu
BEJIMKOI OTYKHOCTI € HEB1JI’ €MHOIO CKJIaJJOBOIO TEIUIOBUX Ta aTOMHHUX CTaHIIH, 32
pPaxyHOK SKHX TOJIOBHUM YHHOM 1 BHUPOOJs€ThCS enekTpoeHepris. Pecypc
TE€HEpPAaTOpHOro 0OJagHaHHsA B OUIbIOCTI CBOiKM BuYepmanuil. CporomHi 3
ypaxyBaHHSIM HEOOXIJIHOCTI TNEepepo3MOAlLTy TeHepalii eJeKTpoeHeprii Ta
NOCTIHUX OOCTPUIIB €HEProCUCTeMH NMUTAHHS 3a0e3MeueHHsl HallMHOCTI poOoTH
TypOOT€HEepaTOpiB Ta FTeHEPaTOPIB €HEPrOOIOKIB CTOSTh AYyXKeE TOCTPO.

3aBAsSKM PO3BUTKY CYYaCHUX TAKETIB NPUKIAJHUX TMporpam, 3’ sBHIIACA
MOXJIMBICTh MPOBEACHHS OUIBII TOYHUX PO3pPaxyHKIB TEIIOBOTO CTaHy Ta
0COOJIMBOCTEN CUCTEMH OXOJIOKEHHS reHepaTtopiB. Taki po3paxyHKH J103BOJISIOTh
BU3HAYUTH €JIEMEHTH KOHCTPYKIIi 31 3HAUHUMU TEeMIIEpaTypHUMH 3alacaMu,
ONTHUMI3yBaTH 1 BIOCKOHAIWTH KOHCTPYKIIIO SK OKPEMHUX BY3JiB, TaK 1 BCI€l
MAaIUHY, MABUIINTH HAIIHHICTh Ta 3SMEHIINTH Macy T€HEPaTOPiB.

Takum ynHOM, pO3p0OOKa METOMIB PO3PAXYHKY TETUIOBOTO CTaHy KOHCTPYKITiH
TypOOTreHepaTopiB BEIMKOI MOTYXKHOCTI y TPUBHUMIPHIM MOCTAHOBLI J103BOJIUTH
BU3HAUYUTH NUIAXW MIJABUIICHHS MOTY>XKHOCTI TreHepyrodoro oOnaaHaHHs. Lle
JO3BOJIUTh ~ 30UIBIIUTA CTPOK  €KCIUTyartaimii TypOOreHepaTopiB  TEIJIOBUX
€JIEKTPOCTAHIIINA, 30KpeMa, MpPU HAANPOEKTHUX pexkuMax poOoTu. Taka 3amaua
O0COOJIMBO B HUHINIHIX YMOBax € JyX€ aKTyaJIbHOIO 1 MAa€ CYTTEBE NPAKTUUHE
3HAYEHHS.

Ouinka OOIPpYHTOBAHOCTI HAayYKOBHX pe3yJabTaTiB aucepramii, Ix
JTOCTOBIPHOCTI TA HOBU3HU

Marepianm, Bukmaneni y pgucepramii KoBpurm AHTOHa €BreHiiioBuya,
JO3BOJISIIOTH  3pOOUTH BHUCHOBOK TIPO OOIPYHTOBAHICTH Ta JIOCTOBIPHICTH HOTO
HAYKOBHX pe3yibTariB. Lle 3a0e3nedyeThcsi BUKOPHCTAHHSAM Cy4YaCHHUX METO/IIB
JOCTIKEHHS, 30KpeMa, TPUBUMIPHOTO KOMIT FOTEPHOT'O MOJICTIOBAHHS, KIIACUYHUX
METO/I1B 1 MOJIeIel Teopiil pyXy ra3onoAiOHUX CEepeTOBHUIL, TEMIONPOBIAHOCTI.

JIOCTOBIpHICTh OTPUMAHUX PE3YJbTATIB JUCEPTaLiiiHOI poboTu Oyio
BCTAaHOBJICHO MUISIXOM iXHBOTO TMOPIBHSHHS 3 pe3yibTaTaMu EKCIEPUMEHTIB Ta
po3paxyHKamMM  IHIIMX aBTOpiB. OTpuMaHl pe3yJbTaTH MaTEeMATUYHOTO
TPUBUMIPHOTO MOJICJIOBAHHSI CUCTEMHU BEHTWJIALII Ta TEIJIOBOI'O CTaHY LIITKOBO-
KOHTaKTHOTO amnapary TypOoreHepaTropa 3aJ0BUIBHO Y3TODKYIOThCS 3 JIaHUMHU
EKCIIEpUMEHTAJILHUX JIOCHIIKEeHb, & TAKOXK PO3paXyHKaMH 1HIITNX aBTOPIB.



HaykoBa HOBHM3Ha pe3yJIbTaTiB AMCEPTALINHOIO MOCHIKEHHS IOJISITae B
HACTYITHOMY:

1. PO3BUHYTI ICHYIOUI 1HXEHEPHI METOJIM BHU3HAUYEHHS TEIJIOBOTO CTaHy Ha
OCHOBI KJIJACUYHOI aepoAMHAMIYHOI Teopli Ta Teopii Tersionepeaadi B ABOBUMIPHIN
MOCTAHOBIIl B YaCTHHI YJIOCKOHAJIEHHS] TOYHOCTI PO3IOA1Y TEMIIEPATypHOTO MO
HAa OCHOBI1 PETEIHHOTO MAaTEMAaTUYHOT'O MOJICTIOBAHHS KOHCTPYKIIII.

2. CrBopeHud HOBHMM METOJ PO3PAaXyHKY TEIUIOBOIO CTaHy €JIEMEHTIB
KOHCTPYKIIii TypOoreHepaTopiB 13 BUPIIICHHSAM CYKYITHOCTI 3ajad pPyxy Trasy Ta
TEIJIONPOBITHOCTI Y TPUBUMIPHIA TIOCTAHOBIl 13 BHUKOPHCTAaHHSM METOMIY
CKIHUEHUX CJICMEHTIB.

3. BmockoHaneHo anroputMm 3aJaHHS TPAHUYHUX YMOB JJisi TPUBHUMIPHUX
MOJIeIell KOHCTPYKTUBHHMX KOMIIOHCHTIB €HEPreTHYHOIro OOJIaJHAHHS B YacCTHHI
JETATBHOTO OMHUCY TEIUIOBUX BTPAT 3 BPaxXyBaHHSIM IMapu TEPTS BaI-IIITKH,
BEHTWISIIIIMHUX Ta OMIYHUX BTPAT, BKIIOYAIOUYX OCHOBHI Ta J0JIaTKOBI.

4. BIOCKOHAJIEHO aJITOPUTM Ta METOAUKY MPOBEIAECHHS TECTOBUX BUIIPOOYBaHb
B YacCTUH OUIBII TOYHOTO BHU3HAYEHHS TEIUIOBUX IIOJIB, 110 OOYMOBIIIOIOTHCS
BUKOPHUCTAHHSM Cy4YaCHHUX CTaTUCTHYHUX METOJMIB Ta HOBUX CHCTEM
TEPMOKOHTPOJIIO.

aKaJeMi4Hol 100p0oYeCHOCTI

3a cBOIM 3MiICTOM nucepTaiiiiHa pobora 3m00yBada KoBpuru AHTOHA
€BreHilioBUYa MOBHICTIO BinoBinae CTaHAapTy BHINOI OCBITH 3a CIEIIATBHICTIO
134 ABiamiifHa Ta paKeTHO-KOCMIUHA TeXHiKa. J[uceprariiina poboTa € 3aBepIIeHOI0
HAyKOBOIO Tparero, a ii pe3yJabTaTH CBiYaTh MPO BaroMuil OCOOWUCTHN BHECOK
3100yBaya y HAyKOBUM HAMpsIM aBialliiHOI Ta pAKEeTHO-KOCMIYHO1T TEXHIKH.

MosxkHa 3pOoOMTH BHCHOBOK, L0 auceprariiiHa podora Kospurum AHTOHa
€BrexiiioBUYa € pe3yiabTaTOM CAMOCTIMHUX JTOCTIKEHb 3700yBada 1 HE MICTUTh
eJleMeHTIiB  anbcudikaiii, KoMnuiinii, ¢adpukalii, miariaTy Ta 3am03W4YeHb.
Buxopucrani i1ei, pe3yJIbTaTh 1 TEKCTH 1HIIUX aBTOPIB MAIOTh HAJIEKHI MOCUIIAHHS
Ha BIIMOBIHE HKEPEIIO.

MoBa Ta CTHJIb BUKJIQJIEeHHS Pe3yJbTaTiB

HuceprariiitHa poOoTa HamucaHa YyKpaiHCBKOK MOBOIO, IO BIJIOBIJIA€E
OCOOJIMBOCTSIM CTHJIIFO HAyKOBUX JIOCTI/DKEHb 3 BHKOPUCTAHHSM TPABHILHHUX
TEPMiHIB 1 TIOHATH, XapakTePHUX A CTaHAapTHOI (PaxoBOoi Ta HAYKOBOI
tepminosorii. JlucepramiitHa poOoTa € IUTICHOIO 1 B HIi JOCATHYTI TeMaTH4YHA
MOBHOTA Ta PO3KPUTTS TOJIOBHOI HAyKOBOT 171e1 aBTOpa. [logani B poOOTI HAyKOBI Ta
PAKTUYHI TIOJI0KEHHS JIOT1YHO BUKIIAJI€HI Ta JOCTaTHHO OOIPYHTOBAHI.

Jluceprailtisi CKJIaIa€ThCA 31 BCTYITY, YOTHPHOX PO3/iTiB, BACHOBKIB Ta CITUCKIB
BUKOPUCTAaHUX JDKEPENI A0 KOXHOTO PO3MiTy 1 3aralbHUX BHCHOBKIB. 3arajbHUN
obcsr qucepTartii ckiianae 142 ctopinku, 3 HuX 119 cTopiHOK OCHOBHOTO TeKCTy, 31
PUCYHKIB IO TEKCTY, 14 TaOnuIlb MO TEKCTY, CHUCKIB BUKOPUCTAHUX JKEpEN 0
KOXHOTO PO3/ILTy, CyMapHO BUKJIAJICHUX Ha 4 CTOpIHKAX.



Y BeTymi aBTOpOM OOTPYHTOBAHO aKTyalIbHICTH OOPAHOI TEMHU JOCHIKEHHS,
copMyTbOBAaHO METY 1 3aBJaHHS JOCHIDKEHHSA, a TaKOX OINHUCAaHO HAyKOBY
HOBHU3HY Ta MPAaKTUYHE 3HAYEHHsS OTpUMaHUX pe3yibTaTiB. HaBeneHo BigoMocTi
po anpoOallio pe3yabTaTiB JUCEePTaliitHOT POOOTH Ta OCOOUCTHI BHECOK aBTOPA.

VY nepmomy po3aiji npoaHanai3oBaHO BIUIMB 0OPaHOI CUCTEMH OXOJIOKCHHS
TypOoreHepaTopa Ha i1oro rabapuTHO-BaroBi MOKa3HUKHU Ta KOHCTPYKITIF0 OCHOBHHX
eJIeMEHTIB. PO3MIISIHYTO CHUCTEMH OXOJO/KEHHS Ta 1X XapaKTEepPUCTHKH,
KOHCTPYKTHBHI OCOOJIMBOCTI OCHOBHHUX BY3JIIB TypOOTreHepaTopa.

Y apyromy po3aiii BU3HAUY€HO OCOOJMBOCTI AHAIITUYHOTO PO3PaXyHKY
BEHTUJISIIIIMHOT CHCTEMH 3 BUKOPUCTAHHSIM aHAJIOTIi T1PaBIIYHUAX Ta €ICKTPUIHUX
JIAHITIOT1B, BJIACTHBOCTI MOTOKY 3 TOYKHU 30py 3a0e3MedeHHs] ONTUMAaIbHUX YMOB
terionepenayvi. [IlpoananaizoBaHO METOAM Ta AITOPUTMH PO3PAXYHKY TEIIOBOTO
CTaHy KOHCTPYKTHBHUX YaCTHH TypOoreHepaTopiB. PO3rasHyTO OCHOBHI IPUHITUITN
PO3paxXyHKIB CUCTEMH OXOJIOJKEHHS Y TPUBUMIPHIM MOCTaHOBLI 3 BUKOPUCTAHHAM
METO/ly CKIHYEHUX €JIEMEHTIB Ha OCHOBI YHCEJIbHOI'O BHUpPIIIEHHS piBHAHHA Hap'e-
Crokca, B TOMY YHCJIi 13 3acTocyBanHsaM Moayitto Flow Simulation SolidWorks mis
MOJICJTIOBaHHSI Tedii piauH Ta Ta3iB. [IpoaHanizoBaHi ajIrOpUTMH 3aJaHHS
I'PaHUYHUX Ta TIOYATKOBHX YMOB JUISI TPUBUMIPHUX MOJIEICH BY3JIiB Ta CICMCHTIB
KOHCTPYKIIiH TypOoreHeparopa.

VY TperboMy po3aiJii MpeACcTaBiIeHO PO3PAXYHKU TEIJIOBOIO CTaHY IITKOBO-
KOHTAKTHOT'O arapary TypOoreHepaTopiB aHaJITUYHUM METOJIOM Ta Y TPUBUMIPHIN
nocTa”oBIl. OTpUMaHO PO3MO/LI MOTOKIB OXOJIOKYIOUOTO TOBITPS, THCK MOBITPS
B CHCTEeMi, TCIJIOBUH CTaH TIOBITPS Ta CTPYMONPOBIIHMX  YacCTHUH
NIITKOBOKOHTAKTHOTO amapaTy 3 BCTaHOBIEHWMH (UIbTpaMu B  CHCTEMI
oxoJIo/pKeHHs. Ha OCHOBI pe3ynbTaTiB pO3paxyHKIB MiITBEPHKEHA MOMIJIUBICTh
Oe3IeyHoi eKcIUTyaTallii amapary B YyCiX J03BOJICHMX PEXKHMax eKcIuTyaTtarlii
TypOoreHepaTopa 3 JOTPUMAHHIM YMOB 3a JIOITyCTUMHUMHU TeMIIepaTypamH.

Y  4yerBeprOoOMy  po3miJii  TPEJACTaBICHO  METOAM  BUIMPOOYyBaHb
TypOOoreHepaTopa, B TOMY YHCII1 TEIUIOBI, 110 MPOBOAATHCS IJISI OLIHKUA (PAaKTHUHHUX
3amaciB TemrmepaTyp aKTHBHHX YacTHH TypOoreHepaTopa BiTHOCHO BU3HAYCHHX
HOPMATHBHO-TEXHIYHOIO JOKYMEHTAII€I0 TPAaHWYHUX 3HAYCHb TEMIIepaTyp.
[TokazaHo, 1m0 TOPYIIEHHS B CHCTEMI OXOJIOJKEHHS, 30Kpema, 3a0pyIHEHHS
TEMJI000MIHHUX TMPUCTPOIB, MOXYTh HETATUBHO BIUIMHYTH HA EKCIUTyaTallliHi
XapaKTepUCTUKU TypOoreHepaTopa Ta TMPUBECTH JO 3MEHIICHHS MOTYXHOCTI
MaITuHU.

Y BHCHOBKAX HABEJCHO ITJICYMKOBI pe3yJbTaTH MPOBEACHUX y IHUCEpTAIlii
HAYKOBUX JIOCHIKEHb, 1[0 Y3arajJbHIOITh BUCHOBKH 32 KOXKHUM PO3JILIIOM.

Juceprariitaa po6ota oopmiieHa BIAMOBIAHO 10 BUMOT, CHOPMYITHOBAHUX Y
Haka3l MOH VYkpainu Big 12 ciuns 2017p. Ne 40 «IIpo 3aTBepaKEHHSI BUMOT 10
o opMIIEHHS AUCEPTALIIi.

IloBHOTA BUKJIAICHHSA Pe3YJIbTATIB A0CJIiIKEHb B ONIy0/JIiKOBaHUX NPaLsIX
3a maTepiagaMu aucepTalii ormyOiIikoBaHO 3 CTATTi, 3 SKUX OJHA y BUIAHHI,
10 BXOAMUTH JO MEPENiKy HayKoBUX ()aXxOBUX BHJAaHb YKpaiHU Ta JBI CTATTI Y
BUJIAHHAX, 10 pedepyroThecss B 0a3i maHux Scopus. TakoX OCHOBHI pe3yJibTaTh



JUcepTallii oIy0JIIKOBaH1 B TPhOX T€33aX HAYKOBO-TEXHIYHUX KOH(EpPEHLIH, B OJIHIN
MoHorpadii Ta B OTHOMY TaTCHTI.

HaykoBi myOmikaimii 3700yBaya MICTSATh ONHUC HAyKOBUX JIOCHIIKEHb,
IPOBEICHUX B paMKax JAMCEPTAlIMHOIO MOIIYKY, aHali3 CYTHOCTI MpoOJemu,
METO/I1B 1 Pe3yJIbTATIB MPOBEJICHUX JAOCTIIKEHb, a TAKOK OOTPYHTOBaHI BUCHOBKH.
B HaykoBux myOmikamisx 3m00yBada HE BHSBICHO TOPYIIEHb MPUHIIMIIIB
aKaJIeMI9HO1 T0OPOUYECHOCT1, BACHOBKH € OPUTIHAILHUMHU.

Takum 4YuHOM, HAyKOB1 pe3yJbTaTH, OMHCaHI B JHCEPTAIliiHIN POOOTI,
MOBHICTIO BUCBITJICHI Y HAYKOBHUX IMyOJIiKaIlisAX 3100yBaya.

Hemosiikn Ta 3ayBakeHHsI 10 JUCEPTANiiHOI po0OTH
[To nucepTartiiiniii poOOTI MOKHA 3pOOUTH HACTYITHI 3ayBaKCHHSI:

1. B nepmioMy po3auni (GpakTUYHO BIACYTHS 1H(QOpMaLis PO pe3yJbTaTu
MO/IEJIFOBAHHS MOJIOHUX CUCTEM OXOJIOJKEHHS IHILIMMHU aBTOpaMu. Takuit
orjisij AaB Ou OUTbLI MOBHE PO3YMIHHS aKTyaJlbHOCTI JOCIIIKEHHS, MOTro
METOJIB Ta OCOOJMBO — MaTeMaTWYHUX MOJENeH s  OMHUCY
TEIUIOT1APABIIYHUX MPOIECIB B KAHAIAX OXOJIOKEHHS Ta TEIJIOBOTO CTaHy
€JIEMEHTIB KOHCTPYKIIii.

2. HemocTaTHbo 0OrpyHTOBaHA IIPAaBOMIPHICTh BUKOPHUCTAHHS aHAJIOT1T M1K
PO3PaxXyHKOM BEHTHISIIIHHOT CHCTEMH Ta PO3PAXyHKOM €JIEKTPUUHUX CXEM
MOCTIHOTO CTPYyMY, HaBEICHUX y IPYTOMY PO3IiTi.

3. B TpeThoMy po3aisi B 4aCTHHI pe3yIbTaTiB TPUBUMIPHOTO PO3PAXYHKY
3a moromoroto SolidWorks Flow Simulation mouinsro 6u Oyno nmpusectu
3HAYCHHS KOC(IIMIEHTIB TEIUIOBI A1 JUTS ITOBITPS B KaHAJIAX OXOJIOHKCHHS
Ta CIIBBIIHOIICHHSI, MO SIKUX BOHU OyJIM OTpUMAaHI.

4. MaroTh Miciie JiedKi rpamaTudHi nomuwiku (ctop. 34, 35, 39, 73,75, 80,
100) Ta HETOYHOCTI B TEPMIHOJOrI. 30KpeMa, 3aMICTh «IIIJIbHICTh
TEIUIOBOTO TIOTOKY» Mae OyTH «TYCTHHA TEIJIOBOTO MOTOKY», a 3aMiCTh
«IPUKOPIOHHOTO IIAPY» Ma€ OyTH «IPUMEKEBHH MIapy.

BBakaro, 1110 puBe/ICH1 3ayBa)KEHHS HE € BU3HAYAJILHUMH 1 HE 3MEHIIYIOTh
3arajbHy HAyKOBY HOBHM3HY Ta MPAKTHUYHY 3HAUYMMICTh PE3yJIbTaTIB, HE BIUIUBAIOThH
HAa 3arajibHy MO3UTHUBHY OIIIHKY JAUCEPTaIifHOI poOOTH.

BucHoBOK npo auceprauiiiny podoty

BBaxaro, mo mguceptariiiina po6ota 3100yBada cTyneHsi nokropa dimocodii
KoBpurn Antona €BrenilioBuua Ha Temy «CTBOpPEHHS METOIB TPUBHUMIPHOTO
MOJICJIIOBAaHHSl ~ TEIJIOBOIO CTAaHy amapaTiB  LUITKOTPUMAdiB  €JIEKTPUYHHUX
reHepaTopiB AJid 3a0e3nedyeHHs] MIABUIIEHHS MOTYXHOCTI OCHOBHHUX arperariby
BUKOHAHA HAa BUCOKOMY HAyKOBOMY PiBHI, HE MOPYLIy€ MPUHIMUIIB aKaJIEeMIUYHO1
JOOpOYECHOCTI Ta € 3aKiHYeHUM HAyYKOBHUM JIOCTIDKEHHSAM, CYKYIHICTh
TEOPETUYHUX Ta MPAKTHUYHUX PE3YJIbTATIB SIKOTO PO3B'si3y€ HAyKOBE 3aBJaHHS, L0
Ma€ 1CTOTHE 3HAaYeHHs JIJIs Tally3i 3HaHb 13 MexaHiuHa iHxkeHepis. [{ucepraniiina
poboTa 3a aKTyaldbHICTIO, MPAKTUYHOIO I[IHHICTIO Ta HAYKOBOK HOBHU3HOIO



MOBHICTIO BIJINIOB1/1a€ BUMOI'aM YMHHOI'O 3aKOHOJABCTBA Y KpaiHH, 110 nepeadayeHi
B 1.6 — 9 «IlopsinKy MpHCYIKEHHS CTyNeHs JoKTopa ¢inocodii Ta ckacyBaHHs
pILIEHHS! Pa30BOi Cleliali30BaHOI BUEHOT pajy 3aKJajly BHUILOI OCBITH, HAYKOBOI
YCTAaHOBM TMPO NPHUCYJKEHHS CTYINEHA JAOoKTopa (inocodii», 3aTBEpAKEHOTO
[ToctanoBoro Kabinery MinictpiB Ykpainu Bia 12 ciuns 2022p. Ned4.

3n00yBau KoBpura AHTOH €BreHiiOBHY 3acilyTOBYy€ Ha MPUCYKEHHS
cTymneHsi jJokTopa ¢inmocodii B ramy3l 3HaHb 13 MexaHiuHa I1HXKEHEpisS 3a
cnemianbHicTIO 134 ABialliiiHa Ta paKeTHO-KOCMIYHA TEXHIKA.
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