BIANYK
OiLINHOro OMOHEeHTa Ha AucepTauiiHy poboTy
['ypoBa AmuTpa IropoBmnya
Ha Temy: "lpouecy Tenno006MiHy B MiHIATIOPHMX BUMAPHO-KOHAEHCALIMHMX
cucTemMax 3 HaHopiguHam",
NpeAcTaB/ieHy Ha 3400yTTA HAyKOBOrO CTyneHs fOKTopa (inocogii
B rasly3i 3HaHb 14 «EfeKTpuyHa iHXeHepis»
3a cneujanbHICTIO 144 «TennoeHepreTrka

AKTYyanbHICTb TeMU aucepTauiiHoi poboTn.

3a OCTaHHI pPOKM LUMPOKOrO 3aCTOCYBaHHA HabyBae BUKOPUCTaHHSA
HaHOPIAWH SK poboYOro cepefoBULLA 1S CUCTEM OXONIOKEHHSA B €/IeKTPOHHI
MPOMUC/IOBOCTI, CUCTEMaxX YTwusizauii TennoTM B eHepreTUYyHuxX ob6'ektax. B
€MIEKTPOHHINA  MPOMWUC/IOBOCTI  CMNOCTEPIraETbCs TEHAEHUis [0 MiHiaTiopu3auii
MPUCTPOIB, a MUTOMI BENNYMHW TEMMOBMX MOTOKIB, WO BOHW BUAINAKOTS,
3pOCTat0Th eKCMOHEeHL,IHO. BignosigHo, BUHNKAIOTb noTpebu y
BUCOKOE(DEKTMBHMX CUCTEMAX OXONIOLKEHHS, [0 SKMX BIAHOCATHCA BUMNAPHO-
KOHZEHCaUiiHI  cucTeMr 3 MIHIATIOPHUMK  ABOha3HUMKU  TepMOCU(OHaMW.
HaHopiavHn 3apekomMeHOyBann cebe K 0CO6/MMBI TEMNJIOHOCIT, 3 YHiKaJIbHUMMK
TennoMisNYHUMMN  BNACTMBOCTAMMW, AKI  CMPOMOXKHI  3a6e3neunT  HOpMasibHUIA
PEXUM TennoBifBeAeHHs, Ae 3BMYaiiHi TenyioHociT CTBOptoBaM  npobieMu
KpW30BOro xapaktepy. PoboTa nos’a3aHa 3 JOCNIMKEHHAM TeronepeaaBaibHNX
XapaKTepUCTMK MIHIaTIOPHUX TepMOCUOHIB, MPOLECiB TEMIO0OMIHY Y BMNapHO-
KOHAEHCAUIMHMX CuUCTeMax 3 HaHopigMHamy Ta NiABWLLEHHAM e(EeKTUBHOCTI
Tensionepegayi MiHiaTHOPHUX TEPMOCUOHIB.

Anceptalis BMKOHaHa B paMKax HayKOBO-AOCMIAHWX po6IT Kadeapw
aTOMHOT eHepreTukM HaBYa/sbHO-HAYyKOBOro IHCTUTYTY aTOMHOI Ta TensoBoi
eHepreTMkn HayioHasIbHOr0 TeXHIYHOro YHiBepcuTeTy YKpaiHn “"KWIiBCbKUI
MOMITEXHIYHMIA  THCTUTYT iMeHi Irops  Cikopcbkoro”, a came «[lpouecu
TeriniomMacoobMiHy i rifpoAvHamiKu y MiHIaTIOPHUX ABO(a3HMX TenIonepesarumx
cuctemax», wnp 2111-dp, Homep fdepxk. peectpauii 011811003539 Ta
«TennomacoobMiH | rigpoguMHaMika B OfHO- Ta GaratoasHux CepefoBULLax
HOBITHIX TENJIOHOCITB [/19 CTBOPEHHS TEen/JI000MIHHUKIB KPIOreHHOT TeXHIKM Ta
pagionokauinHnx cuctem», wmdgp 2407-n, Homep aepXX. peectpayii 012111 109681.

OuiHka O06rpyHTOBaHOCTI HAyKOBUWX pe3ynbTaTiB AucepTauii, 1X
[AOCTOBIPHOCTI Ta HOBU3HW.

OO6rpyHTOBaHICTb | AOCTOBIPHICTb HAYKOBUX pe3ynbTaTiB, HaBefeHUX Yy
AancepTauinHin poboTi, 3ab6e3neyyeTbCA KOPEKTHICTIO MpUMyLleHb, SKi NeXatb B
OCHOBI BWKOHaHMX HayKOBUX [AOCNIMAXKEeHb, a TaKOX 3aCTOCYBaHHAM Cy4aCHWUX
HayKOBUX MIAXOA4IB Ta MeTOAIB. Byno BMKOPWUCTAHO BXe NIATBEPXKAEHI
PO3paxyHKOBiI Ta eKCrepumeHTea/lbHi METOAUKN Ta 06POOKY eKCrepuMeHTa/TbHUX
[JaHUX. 3 METOK MepeBipKM AOCTOBIPHOCTI OTPMMAHUX AaHWUX MPOBOAWU/IOCA
MOPIBHAHHA 3 [JaHUMKM Ta pesynbTatamu, WO 6yno  OTPUMaHO  iHWKMMU



HayKoBUAMW. HaykoBi pe3ynbTaT aucepTauiiiHOi pob0Tn BUKOPUCTOBYIOTLCS Y
HaBYa/IbHOMY Mpoueci An4  MIAroTOBKM  (paxiBuiB 3a Hanpamkom 142
«EHepretTnyHe MalLMHOGYAYBaHHS».

HaykoBa HOBW3Ha CopMy/nbOBaHa Yy Auceprauii. B npoueci BuUpiLleHHS
MOCTaB/IEHMX 3324 OfepXXaHO HayKOBI pe3y/ibTaTu:

- BMepLUe 3anponoHOBaHO Ta BUKOPUCTAHO B MIHIaTIOPHUX TEPMOCU(OHAX
(MTC) BogHy ribpuaHy HaHopignHy (HP) 3 6araTOCTiHHUMK BYTI/IELEBUMM
HaHOTPybKamMu Ta aTTanynbritom (MPUPOAHUM antoMOCWUIKATOM), B pe3y/bTaTi
OTPMMaHO 3HayHe 30i/bLLEeHHS TEMNI0BOro NOTOKY;

- BrepLUe JOCNIAXKEHO KOMIMMIEKCHUIA BMNIMB KOHLEHTpaLiT HaHO4YacToK Ta
3MIHM KOe(iLIEHTY 3anoBHEHHA Ha TernsonepefaBasibHy CNPOMOXHiICTb MTC,
BCTAHOB/IEHO OMTUMa/IbHI  PIBHI  KOHUEHTpauid Ans  pPisHUX  KoeqilieHTiB
3arnoBHeHHS;

- OTpVMMaHO HOBI [JaHi LWWOAO0 AOCNIMKEHHA fAerpajauiiHuX edqekTis
TennonepefaBasibHUX XapakTepuctuk MTC 3 riépugHummn HP y  pexxumax
36epiraHHs Ta akTMBHOIO HarpawtoBaHHS;

- BMepLUe 3anpornoHOBaHO eMMipuyHe PIBHAHHA 419 BOAHOrO TensoHoCIs 3
amMophHUM  BYT/leLemM A/1A IHXeHepHUX pPo3paxyHKIiB MakKCUMasilbHUX TennoBUX
MOTOKIB B AianasoHi  KyTiB  Haxuny 20-60° 3 BMKOPUCTAHHAM  [aHUX
TensonepeaaBasibHNX XapakTePUCTUK BEPTMKaIbHO po3TawliosaHoro MTC;

- BMepLUe AOCNIMKEHO amnniTyf4HI Ta 4acoBi XapakKTepUCTUKU Mynbcaliii
Temnepatyp A9 MIHIaTIOPHUX TEPMOCU(IOHIB, B AKUX SK  TEMIOHOCI
BUKOPUCTOBYETLCA BOAHA HaHOpiAMHA Ha OCHOBI 6araTtoCTiHHWX BYT/eLEeBUX
HaHOTPYOOK 3 [ofaBaHHAM aTTany/nbriTy 3 Pi3HUM PIBHEM  KOHLEHTpauii
HaHo4YacTOK. OTpMMaHO HOBe eMmmMipuyHe PIBHAHHA 4719 BU3HAYeHHA amnaiTyau
nynbcauiv Temnepartyp Ta 4OCNILXKEHO BNIMB BU3HAYa/IbHUX (DaKTOPIB Ha Hel;

- OTPVMMaHO HOBI [aHi LWOAO egeKTUBHOCTI Tennornepefadi pagy HOBUX
TEensIoHOCIB, a caMe BOAHMX HaHOPIAVH 3 [04aBaHHAM aMOpP(HOro BYT/IELto,
6araTtoCTiHHUX BYI/ELEBUX HAHOTPYOOK, CUHTETUYHOrO anmMasy, atTanysbriTy,
CyMili  6araTtoCTiHHUX BYI/IELEBNUX HAHOTPYOOK | artTanynbrity, Cymilli
arTanyfbrity Ta MoHTMopuanoHiTy ana MTC. CdopmoBaHO pekomeHZaLii LWoAao
nigoopy marepiasniB HaHOYACTOK NS MOMINWEHHA eEeKTMBHOCTI Teronepesadi
Ta NOKpalLLleHHA TennonepesaBa/lbHNUX XapaKTepuUCTUK;

- BMepLle 3anpomnoHOBaHi HOBI EeMMIPUYHI PIBHAHHA [41S PO3pPaxyHKY
IHTEHCMBHOCTI Tenn000MiHY Yy 30Hax Harpisy MiHIaTHOPHUX TePMOCU(IOHIB, B
AKMX BMKOPUCTOBYHOTLCA LOCNIAKEHI HAHOPIAMHN.

MoBHOTA BMKNaZy B HAyKOBMX Ny6MikKauisx, 3apaxoBaHUX 3a TEMOH
AvcepTauii, BigCYTHICTb MOPYLUEHHS aKafeMiyHOT 406p0oYeCcHOCTI

OCHOBHI  pe3ynbTaT¥ AUCEPTaLiMHOI pob0oTM 3a TemMoK  AucepTauii
ony6nikoBaHO y 14 HagpyKOBaHUX HayKOBWUX Mpausx, Yy TOMy uucni 4 crarTi. 2
CTarTi BIigHOCATBCA [0 (DaxOBMX BWAaHb, LIO BK/IKOYEHO A0 MDKHAPOAHUX
HayKomeTpuyHux 6a3 SCOPUS, Q3, 1- 10 HayKOBMX (haxOBMX BUAaHb YKpaiHu,
AKi BK/IOYEHI [0 MDKHAPOAHWX HAyKOMeTpuyHMX 6a3, 1 cTtarTa - [0AaTKOBO
BifOOpaXkae pe3ynbTaTy AucepTauii y axosoMy BuAaHHi; 10 Te3 gonosigen Ta



marepianiB  KoH(epeHuid. KinbkicTb ny6nikayin  3a TEMOK  LOCNIKEHHSA
[l0CTaTHbO Ans 3axXMCTy BignosigHO Ao MoctaHoBn KMY Ned4 Big 12.01.2022 3i
3MiHamu, BHeceHMMK 3rigHo TMocTtaHoBn Ne341l Big 21.03.2022. B nyb6nikauisx
BiJoOpaXkeHI  HayKOBi pe3ynbTaTW  AucepTauil. [uceprauis BK/IHOYaE  BCHO
HeoOXiAHY ANs 1T OUiHKX iH(POpMaLito, MICTUTb OCHOBHI MOMOXKEHHS, BUCHOBKM |
pekomeHAauii. Ti 06¢Ar Ta ohopmeHHA BignosigatoTb Bumoram MOH YkpaiHu.

OuncepTauis  ABNAETbCA CaMOCTIMHOK po60OTOKD  3[00yBaHa, B AKiW
chopmMynbOBaHO 3agadvi  [AOCAILKEeHHs,, MpoaHa/i3oBaHO NiTepatypy 3 [JaHol
HayKOBOT Mpobnemn. B TekCTi AuceprauiiiHOl poboTn He Oyno 3HalgeHo
nopyLUeHb akagemivyHoi 4O6POYeCHOCTI.

CTpyKTypa Auceprauii CKnagaeTbCA 3 aHoTauil, BCTyny, 7 OCHOBHUX
PO3L4iNiB, BUCHOBKIB, CMMUCKY BUKOPUCTAHUX [PKEPEN, SKWA BKOYae 91 HayKoBY
poboTy Ta gogatky. [MoBHWA 06cCAr ctaHOBUTbL 198 CTOPIHOK Ta BKWO4Yae 12
Tabnuub, 58 pUCYHKIB.

Y BCTyni  00rpyHTYBaHO aKTyaJlbHOCTi HanpsAMKy poboTu, BU3HAYeHO
00’eKT, NnpeaMeT, MeTY Ta Uini gocnimpkeHHs. HaBefeHi no3uuii HayKoBOT HOBU3HU
OTPYMaHUX JaHWX Ta BWCHOBKM, a TaKOX OCOOMCTUA BHeCOK 3[00yBaHa
HayKOBOro CTyneHsa fAoOKTopa inocodii. [peactaeBneHo iH(opmauiio Wwoao
anpobauii pe3ynbTaTiB AOCNIIKEHb Ta HANPSAMKW X NOTEHUIAHOIO BUKOPUCTAHHS.
OnuncaHo 3aranbHKin 06CAr gncepTayiitHOi poboTK Ta MOro CTPYKTYpY.

Y nepwomy po3ginii aBTOPOM MNPOBEAEHO aHani3 npouecis  Tenso
MepeHeceHHs B TepMOCU()OHax i3 3acCTOCYyBaHHAM HaHOPIAWH.  Po3rngHyTo
Cnocobyu  NpUroTyBaHHA HaHOPigWH. [ocnifKeHO MpobnemMatuky B MUTaHHI
OXO/OPKEHHSA Cy4YacHOT NMOTY)XXHOI e/IEKTPOHHOT TEXHIKW, 06I'pyHTOBaHO rMepeBarun
cucTeMaMy  BUKOPWUCTAHHA MIHIATIOPHUX BUMAapHO-KOHAEHCALiHUX CUCTEM 3
HaHOpIAMHAMM Yy  MOPIBHAHHI 3 IHWWMW  OXOMOMKYBa/IbHUMKU  CUCTEMAMMU.
Bifg3HayeHO, WO B MepeBaXKHIM KiSIbKOCTI 0OMy6/iKoBaHNX POGIT NPOABAAETLCS
OAHOTUMHICTL Y Nig6OpI TEnjoHOCIA (HaHOYaCTMHKM OKCuAy Mifi, altoMiHIto,
TUTaHy, 30/10Ta Ta BYr/feueBi HaHOTPYOKM) 1 (PaKTUYHO BIACYTHI poboTn 3
riopugHuMm - (6araTOKOMMOHEHTHUMM)  HaHopiguHamu. BcTaHOBMEHO, WO B
niTepaTypi NPaKTUYHO BiACYTHI POOGOTM L0 CTOCYETLCS MEPEBIPOK 3 MIMHOM Yacy
Ha HafilHICTb, Aerpajauitd  HaHOPO3YMHIB | PecypcHi  BMNPOOYBaHHS.
BcTaHOBMEHO, WO MexaHi3mMy Tenso0oMiHy B efleMeHTax MiHIaTHpPHUX BUNapHO-
KOHAEHCaLinHMX cucTeMax 3 HaHopiAMHamu LOCNIIKEHI MOBEPXHEBO.

Y [Apyromy posgini NpeactaBneHO KOHCTPYKLIO  eKCrepyMeHTasIbHOro
CTEHAY, aroputM BWUMPOOYBaHb, HaBeAEHO TMepenik HaHopIaWHW, fAKi  6yno
3anpaefieHO B MiHIATIOpPHI TEPMOCU(OHW ANA  JOCNIMKEHHA -  TpaguuiiHi
(OAHOKOMMOHEHTHI), | KOMOGiHOBaHI (Fi6puAaHI) HaHOPIAWHM, WO CKIafatoTbCs 3
CyMiLLi HaHOoYacTOK. poBefeHO MPUCKOPEHWUIA TECT Ha CeAMMEHTALit: 3a MicALb
MPOCTOO He BYNo 3ahikCOBaHOK 3MiHM KOMIbOPY UM BUMNaLy HaHOYaCTOK Yy ocaf,

MpuBeaeHO Knacudiikauito MNOXnbok, 06paHO OCHOBHI  IHCTPYMEHTU |
061aHaHHA, OLiHEHO TX BHECOK Y MOXMOKY BMMIptOBaHb Ta 06YMC/IEHO MOXUOKM
BU3HAYEHHA YCIX PO3paxyHKOBUX BENYNH.



TpeTin po3ain NPUCBAYEHO AOCNIIKEHHIO BM/IMBY KOeillieHTa 3anoBHEHHS
MIHIaTIOPHMX TEPMOCU(OHIB Ha X TernsjorepefaBasibHi XapakKTePUCTUKN Yy pasi
BUKOPUCTAHHA  PI3HUX HaHOPIAWH. ABTOP 3HAMLWIOB J/OTiYHE  MOSACHEHHS
30i/IbLUEHHA Ten0BOr0 MOTOKY B MIHIATHOPHUX TEPMOCU(OHAX, 3aroBHEHMX
HaHOpIAWHAMW Yy MOPIBHAHHI 3 TUMW, WO 3amnoOBHEHI BOAOK, AK HACNILOK
3pOCTaHHA KIifIbKOCTI LIEHTPIB MapOyTBOPeHHSA B pa3i 3aCTOCYBaHHS HaHOPIAWH.
JocnifpkeHo BNIMB KOeiLieHTa 3anOBHEHHA Ha TEPMIYHWUIA Onip MIHIATHOPHOro
TEepMOCU(OHa, SKUIA 3pOCTaB B Mipy 3MEHLUEHHSI JOBXWHW HarpisaHa, L0 aBTop
MoB"A3ye 3 HeratMBHWM BMNJVMBOM CTOBMA PIAVHM HaL AINAHKOK  KUMIHHSA.
MakcrManbHe 3pOCTaHHA TEM0BOr0 NMOTOKY B TEPMOCUOHAX 3 HaHOpiAMHaMK Y
MOPIBHAHHI 3 6a30BOKO PiAMHOKD 3ahikcoBaHO Ha piBHI 53%. [ocnifkeHo BrvB
KyTa Haxu/y MiHIaTIOpHOro TepMOCU()OHa Ha MOro TenjoBi XapaKTepUCTUKW,
3HaNAEeHO ONTUMANbHUIA KYT Haxuny, wo cknagas 40 - 70°, a TakoX KPUTUYHWIA
KyT Haxuny, fkuid cknagas 30°.  3anponoHOBaHO eMMipuyHe PIBHAHHA [ANns
BOAHOr0O TEM/I0HOCIA 3 aMOpP(HUM BYyrfieuem Aas NporHo3yBaHHA MaKCUMaSIbHUX
TEnI0BUX NOTOKIB B fiana3oHi KyTis Haxuny 20-60°.

UeTBepTui pO34iN1 MPUCBAYEHO  AOCNIMAKEHHIO  IHTEHCMBHOCTI
Tennoo6MiHy B MiHIaTHOPHMX TepMOCUIOHIB, a caMe KoediilieHTiB Tensiosigaadi y
30HI HarpiBy Ta 30HI KOHfAeHcauii, a TakKoX Koe(ilieHTIB eKBiBa/IEHTHOI
TensonpoBigHOCTI. B pesynbTati eKcrepumMeHTalbHUX [LOCMIAKEHb NPOLEeCiB
TENMI00OMIHY Yy  MIHIaTIOPHUX TepMOCU(OHAX 3 BOAHOK HAHOPIAWHOK 3
[0AaBaHHAM CUHTETMYHOrO asiMasy BCTaHOB/EHO 30i/bLUEHHS eKBIBa/IeHTHOT
TennonposigHocTi Ao 20%, B NOPIBHAHHI 3 BOAOK | 3aTAryBaHHA KPU30BUX
asuwy, o 80% y BifHOLWEHHI [0 NiABEAEHOro TensoBOro MOTOKY. BwusABneHa
BaX/MBICTb  BMOOPY  TennoHocid. BcTaHOBMeHO, WO A9  HaHOPiAWH
CMHTETUYHOrO aMasy Masio Micue 3pOoCTaHHA IHTEHCMBHOCTI Tensosiggadi B
30HI HarpiBaHHA g0 180 %, B TOW 4Yac, K HAHOPIAWHW Ha OCHOBI amMOp(HOro
BYI/leyto, a TakoXX arTtanyfbrita He AeMOHCTPYBain 3POCTaHHSA KoedilieHTa
TennoBiffayi y MOPIBHAHHI 3 YWCTOK BOAOK 30HI HarpiBy, a iHOAI HaBiTb
NPU3BOANIN L0 MOro 3HMWKeHHA (40 30%). ABTOPOM HaBeAEeHO Yy3arasbHiorue
CNiBBIAHOLLEHHS A/1A PO3pPaxyHKY KOeiuieHTIB TenioBighadi y 30Hax Harpisy
MIHIATIOPHUX TEPMOCU(OHIB ANA LOCNIIKEHUX HAHOPIAWH, L0 Y3araibHIOKTh
80% OTpMMaHNX eKCnepuMeHTaIbHNX JaHuX 3 po3knaom +30%.

M’ATWIA  po34iT MPUCBAYEHO BMAMBY KOHLEHTpaWil HaHOYaCTMHOK Ha
TennonepefaBasibHi  XapakTePUCTUKM  MIHIATIOPHUX  TePMOCU(OHIB,  Ta
BM3HAYEHHIO 1AOr0 OMNTMMa/bHOro piBHA.  JOCNiMKeHHS NpOBOAMANCA HA
riopuaHNiA BOAHIA HaHOPIAMHI Ha 6a3i 6araToCTiHHUX BYT/ieLEeBUX HaHOTPY6OK 3
[0faBaHHAM aTTanynbrity 3 KoHueHTpauiamu 0,1%, 0,5% Ta 0,7%. ABTOpPOM
OTPMMaHO BAaK/MBMIA  pe3y/bTaT, Lo, Mo-fepue, BUKOPUCTAHHA MacoBUX
KOHUEHTpauiA HaHo4yacToK O6inblie Hixk 0,1%, npu3BoaUTbL A0  MONIMNLWEHHS
poboYMX XapaKTepuCTMK, Mo-Apyre, ONTUMaSbHI  KOHUEHTpauii A9  KOXHOI
HaHOPIAMHW  IHAMBIAYyaNbHI. BCTaHOBMEHO, WO 3MiHa KoeqilieHTa 3amOBHEHHS
CTBOPIOE MEBHWUA 3CyB OMTUMA/bHOrO PIBHA KOHUEHTpauii, i BiH MOXe
BIAPI3HATUCA HaBiTb [AN1A OLHOrO TennoHocCiA. HaBegeHO ONTUMasibHI  PiBHI
KOHUEeHTpauin ana f4OCNiMKeHUX KOeiLieHTIB 3an0oBHEHHS.



Y wocToMy po3Aini aBTOPOM MPOBeAeHO aHani3 Mynbcauid TemnepaTyp y
30Hax Tenso00MiHy MiHIaTHOpPHUX TEePMOCU(IOHIB 3 HaHopignHamn. HasegeHi
pe3ynbTat BUMIPIOBaHb My/bCaliii  TeMnepaTypy Yy BEPXHi YaCTUHI  30HU
HarpiBaHHA MiHIaTHOPHOro TepMocUgoHa 3 HaHOPIAMHOKO 33 PI3HUX TEMI0BUX
HaBaHTaXXeHb. BCTaHOBMEHO, WO 30i/MbLUEHHA  KOHUEHTpauil  HaHO4acTOK
NPU3BOAUTL [0 3MEHLUEeHHS amnaiTygu nynbcauid, ane 3a HU3bKUX TYCTUH
TEen0BOro MOTOKY Mepiog Myfbcauiii 3a/IMLLIAETLCA BEIMKUM. ABTOP Y3arasibHuB
pe3ynbTat¥ LOCMIMKEHb aMniTyau nynbcauii B 3a7eXHOCTI Bif TenioBoro
NMOTOKY [/ TEPMOCU()OHIB 3 BOAHOK HAHOPIAMHOK Ha 6a3i  BYrneueBux
HaHOTPYOOK | aTTanysnbrity 3 KoeqiuieHTOM 3arnoBHeHHA 0,44 B fAiana3oHi 3MiHU
KoHueHTpauiin 0,1-0,7% i HafaB Bi4NOBIAHE Y3arajibHIOKYe PIBHAHHS.

CbOMWIA PO3Aia NPUCBAYEHO PECYPCHUM BUMPOOYBaHHAM, Ta nepesipui Ha
HasABHICTb fAerpagauiiHnx eqekTiB 3 MAMHOM 4acy, SKi aBTop MpPOBIB LOCTaTHbLO
'PYHTOBHO. BunpobyBaHHA Yy pexumi 30epiraHHs MokKasan  BifCYTHICTb
gerpagauii M TeHAEHUIN [0 3MiHWM  TepmiyHOro ornopy nicns 5 pokis
KOHCepBYBaHHS AnA  AOCNIAHUX 3paskiB Ha 6a3i CMHTETUMYHOrO anmasy i Ha
riopuaHin BOAHIA HaHOPIAMHI Ha 6asi BYrfeueBMx HaHOTPYOOK | arTanynbriTy.
PecypcHi BUMNPOOYBaHHA Yy PeXuMi HanpautoBaHHA MPOBOAEHI A/  BOAHOI
HaHOPIAWHM Ha OCHOBI BYT/iELEeBMX HAHOTPYOOK i aTtTanynbriTy i TeHAeHUIn [0
MOripLUEHHA YW MOMIMLWEHHA TepMIYHOro Ofopy He cnoctepirasocs. Takum
Y/MHOM, aBTOPOM NIATBEPAYKEHA MOX/IMBICTb BUKOPUCTAHHA B  MiHIATHOPHUX
TepMOCU(hOHaX HaHOPIAWMH, AKI Ha MPOTA3i Nepiofy aKTMBHOI ekcrayaTauil, a
TaKoX B nepiof 36epiraHHA Ha 3MiHIOKTb CBOIX B1IACTUBOCTENA.

[NpakTnyHe 3Ha4YeHHA Ta peanizayis OTPUMaHUX pe3y/bTaTiB.

OTpumMaHi pe3ynbTaT  OOCNIMKEHb Ta eMMIPUYHI  3a1eXKHOCTI  MarTb
NPaKTUYHY LIHHICTb 419 NPOEKTYBaHHS BUCOKOE(EKTUBHNX CUCTEM OXONOLKEHHS
Ha 6a3i MiHIaTHOPHUX TEPMOCUGOHIB A1 eNEeKTPOHHOIo 06/1afHaHHS, PO3paxyHKy
KOe(iLiEHTIB Ten1000MiHY B MIHIaTIOPHUX TePMOCU(OHaX, Nif6opy HaHOPIAMH,
Ta X ONTUMaTbHUX KOHUeHTpauiin. Marepianm guceprayiiHol  po6oTu
BUKOPUCTOBYIOTLCA Y HaBYa/lbHOMY MNpoLeci Ana nigrotosky (paxiBuiB  3a
HanpsaMKom 142 «EHepreTuyHe MallnMHOOYAyBaHHS» Ta BXOAATb [0 CKagy
aucumnnin:  «TennorigpasniyHi NPoLecu B eHepreTUYHMX ycTaHoBKax», «OCHOBU
HayKOBWX AOCNIAKeHb Ta MniaHyBaHHA eKCMEPUMEHTY.

3ayBadKeHHS [0 gucepTaLliiHol poboTun
1 B [Auceprauii HaBeAeHO psf CXOXMX rpadiyHuX 3aeXHOCTEN TEPMIYHOro
oropy TepMOCW(OHa Bif TensoBOro MOTOKY 3a PI3HUX KOE(ILIEHTIB 3arn0oBHEHHS
(pc. 51 - 5.5). Ha rpagikax nicng ekcnoHeHUia/lbHOro nagiHHA TepMiYyHOro
ornopy Bif Tens0BOro MOTOKY, 3a MEBHOr0 TEMJIOBOr0 HaBaHTAXEHHA Mae MicLe
Or0 3pOCTaHHSA, L0 MOB"A3aHO 3 KPUTUYHUMK sBUWaMu. byno 6 He 3aiBum ans
[AaHOTO PeXMMy HaBeCTU pOo3paxyHKOBi MapaMeTpu [ABOJasHOro mnoToKy -
npuvBeaeHy, AINCHY Ta BIAHOCHY LWBMAKICTb Napu, LWBUAKICTb «3axX/IMHAHHSA»,
po3paxoBaHy 3a CMiBBIAHOLIEHHAM Yonnica, AIACHUA 06"€MHWUA MapoBMICT,
rYCTUHY napy Ans Kpawioro Bifo6paKeHHA (hi3vUYHOT KapTUHM ABO(A3HOro NOTOKY



B MiHIaTHOPHOMY TepMOCU(OHI Ta MOPIBHAHHA i3 3a/IeXXHOCTAMW 471 MOYaTKYy
KPM30BMX ABULL, B IHLIMX TEPMOCUIOHAX.
2. B puceprauii BiACYTHI MOPIBHAHHA TenoBUX XapakKTepUCTUK MiHIATHOPHUX
TepMOCU(OHIB, 3anpaB/ieHMX HaHOPIAMHOK, 3 XapaKTepucTUKaMn TePMOCUOHIB,
B AKMX 3aCTOCOBaHi iHLWWI MeToAM iHTeHCU®IKauil Tennosiggadi npu KUMiHHI,
HanpuKnag, 3 HaHeCeHMM Ha BHYTPILIHIA MOBEPXHI TPYOKM MIKPOMOpPUCTOro
Lapy.
3. B TepmocuhoHax, 3anpaeneHMX BOZOK, abo BOAOK 3 HaHOYaCTUHKaMu, B
obnacti manmnx Temnepatyp (20-30 °C) mae Micue rMboke po3pifKeHHSs, TOMy
BUHMKAOTb 3Ha4YHi  Ko/imBaHHA Temnepatypy (go 40 °C), abo, Tak 3BaHi,
HM3bKOYACTOTHI Ny/bcauii, WO BWUKAMKaHI MeperpiBaHHAM PiAWHU  BIAHOCHO
TemnepaTypu HaCUYeHHA [0 MoYaTKy YTBOPEHHSA napoBux Oynbballok, puc.6.1. B
AncepTauil HemMae BMPa3HOro O6rpYHTYBaHHS MepeBar BOAAHMX TEPMOCU(IOHIB B
[laHOMY TemnepaTypHOMY AianasoHi Hag TepMocudoHamK, 3anpas/ieHUMU HU3LKO
KMMAAYUMU XONOAWUNIbBHUMW areHTamn, ki 6 npautoBann nifg 3HaYHUM TUCKOM 3i
CTabiflbHUM  KUMIHHAM  0€3  HWM3bKOYACTOTHMX  KonvBaHb. [pobnemy i3
«3ax/IMHaHHAM ABOMA3HOr0 MOTOKY», BHACNifOK MEHLUOI Ha MOpsAoK TernsioTu
(ha30BOro MepeTBOPEHHS ANA (PPEOHIB, MOXHa Oy/i0 6 BMPILLIMTI 3aCTOCYBaHHAM
TEePMOCU(OHIB LMPKYNALIAHOrO TUMy 3aMiCTb NMPOCTUX TPYOOK.
4. B y3aranbHOH4YOMY CriBBIAHOLLEHHI A4S amnniTyay nynbcauin (hopmyna 6.2 )
BXOAUTb fiamMeTp, BMNIMB SAKOrO Ha aMmliTy4HO-4aCTOTHI XapaKTePUCTUKN B AaHii
po6oTi He [JOCnifpKyBaBCHA, OCKI/IbKM [OCNIAN MpOBeAeHi /nuwe Ha Tpyoi
AiaMeTpom 5 MM. 3BiAKM NOKa3HUK CTeMeHro «1» npu giaMeTpi?
5. B niTepatypi ony6nikoBaHO Be/vKa KiflbKiCTb POBIT 3 MPOLECiB TENI00O6MIHY B
TepMocUoHax pisHUX [AiaMeTpiB, BK/IKOYa4uM MiHIaTIOpHI. ABTOpP He HaBiB
rpaivyHOro MopiBHAHHA EKCMePUMEHTA/IbHUX Pe3y/bTaTiB BNaCHUX LOCMIAKEHb 3
pe3ynbTaTamy AOCNIAKEHb THLINX aBTOPIB.
6. B poboTi HaBefeHi [Ba y3ara/ibHIOKUI PIBHAHHA A1 PO3paxyHKY KOeqilieHTiB
Tennosigaadi (4.3 Ta 4.4) B AKi BBIALLAM NMLLe 2 NapameTpu - TYCTUHA TEMNI0BOro
MOTOKY Ta CTEMiHb 3anOBHEHHSA 30HW KUMiIHHA 6e3 BMNMBY MAcOBOT KOHLEHTpauii
HaHOYaCTMHOK B PiAWHI. B TOI »e YaCc KOHLEeHTpauis HaHOYaCTUHOK MPUCYTHS B
PIBHAHHI A48 amnniTyam nynbcaui (6.2), npuyomy y 3HauHiin cteneHi (- 0,72).
Moxxnimeo 6yno 6 AOuiNIbHO BWUAIIMTA OKPeMO [OCNifAHI [JaHi, Ha OCHOBI SAKKX
OTPUMaHO pe3ynbTaT LOAO BM/IMBY KOHUEHTpauii HaHOYaCTMHOK Ha amnnityay
nynbcawii.
7. 3MICT gucepTauii BUKNaLeHOo Yy 7 po3ginax. MMpu LuboMy, B AeAKMUX posfginax,
Hanpuknag, 3, 4 npeAcTaBfeHO BEMKNUIA 06CAT IH(opmaLlii ONMMCOBOro XapakTepy,
B TOM Yac fIK HayKOBWM MmarTepiasl, WO CTOCYETbCA My/bCALIAHOIO pPexXumy
TennoooMiHy, AKUA HaBefeHWd B po3fini Ne6, BMCBITNEHWIA cTucno. byno 6 He
3aiBUM Hafath iHopmaLito LWOAO TEXHO/ONIT OTPUMaHHS CniBBiAHOLEHHSA (6.2),
a came BI/IMBY PEXUMHMX Ta FeOMETPUYHNX (DAKTOPIB Ha aMnIiTyay ny/nbcauii.
8. ABTOPY He BAANOCb YHUKHYTU psay «PyCU3MIB» B TeKCTi AucepTauil nig vac i
HarnmcaHHs.

BkaszaHi 3ayBaXKeHHS MO AMcepTauiinHin pob0Ti HOCATL CKOpIilLe XapakTtep
nobaxaHb | He BMIMBalOTb Ha 3p00/JEHUA  aBTOPOM  BMCHOBOK  MPO



06rpyHTOBaHICTb, HAyKOBY HOBW3HY MOMIOXEHb, BWUCHOBKIB, peKoMeHpauiil Ta
MPaKTUYHY LIHHICTb pesy nbTaTiB LOC/iAKEeHb.

BUCHOBOK Npo AucepTauiiHy po6oTy

Ofep>kaHi aBTOPOM HOBI TEOPETUYHO Ta eKCNepUMEHTasIbHO O6rPYHTOBaHI
pe3yfnbTaT Yy CYKYMNHOCTI PO3B'A3YHOTb CKNafHEe HayKOBO-NPaKTU4YHe 3aBfaHHA
PO3POO/IEHHS  BUCOKOE(MEKTMBHUX  BUMAPHO-KOHAEHCAUiMHMX  CUCTEM 3
MIHIATIOPHUMW  ABOpA3HMMM  TEpMOCU(pPOHAMW HA OCHOBI HaHOPIAWH  ANd
OXONOKEHHSA BMCOKOHANPYXEHUX efleMEHTIB efleKTPOHHUX MPUCTPOIB.

Beaxato, wo pauceptauia [lyposa [Amutpa Iroposuya "lpouecy
Ten/s000MiHY B MIHIATIOPHUX  BMNApPHO-KOHAEHCALIMHUX — cucTeMax 3
HaHOpigMHaM" BMKOHaHa Ha BMCOKOMY HayKOBOMY PiBHI, He MOpyLUye NPUHLMMIB
aKaleMi4yHOi J06POYECHOCTI Ta € 3aKiHYeHVM HayKOBUM AOCNILXKEHHSM, 3@ CBOIM
3MICTOM Ta odopmieHHAM Bignosigae Hakasy MiHicTepcTBa OCBITM | HayKu
Ykpainn Ne40 Big 12.01.2017 p. «Bumorn [o odopmieHHs aucepTauii» Ta
3a[10B0MIbHAE BMMoOram [loctaHoBn KMY Ned4 Big 12.01.2022 p (31 3miHamu,
BHeceHUMW 3rigHo [loctaHoBu KMY N34l Big 21.03.2022 p) «[lopsgok
MPUCYMKEHHS CTyMeHA [OoKTopa ®Mifiocoil Ta CKacyBaHHS pPilLeHHA Pa30BOl
crnewjiani3oBaHOl BYEHOI pagn 3aknagy BWLLOT OCBITW, HayKOBOI YCTaHOBM MPO
MPUCYMKEHHA CTYNeHs A0KTopa (iiocodii» Ta YaHHMM Bumoram OH YkpaiHu, a
iT aBTOp 3ac/yroBye Ha TMPUCYIPKEHHA IOMY HAyKOBOro CTYrMeHs [OKTopa
(hinocoi’ 3a cneuianbHICTIO 144 - TennoeHepretTvka, ranysi 3HaHb: 14 -
efIeKTPUYHA IHXXeHepis.

OQiUiHWIA OMOHEHT:

3aBigyBay Kadeqpu Tenn0eHepreTukn

Ta XONOAUSIbHOT TeXHIKN HaLioHabHOro

YHIBEPCUTETY Xap4OBUX TEXHOMOTIN,

[IOKTOP TEXHIYHUX HayK, AOLIEHT BaneHTuH NETPEHKO



