BIATI'YK
o(iLiHOrO OMOHeHTa, TOKTOPA TEXHIYHMX HAYK, IOLEHTA
MasbyeBcbkoro Banentuna IlaBiaoBuua
Ha aucepTrauidHy poboTy
Bopo6iioBoi I'anuu Cepriisun
Ha TeMy «Mozudikauisi piBHSIHHS CTaHy peanbHOro rasy s MOJENIOBAHHS POGOUHX
MPOLECIB y BiAAEHTPOBOMY KOMIIpecopi mo6iusy Kputuunoi Toyxu COo»,
NoJiaHy Ha 3100y TTsI HAyKOBOTO CTYIIEHS

nokTopa ¢inocodii 3a cneniansHicTio 142 EHepreTuyHe MalMHOOY 1y BaHHS

1. AKTyaabHICTH TEMH.

Y poboti aHamizyroTbes MpobaeMu MOJeTIOBaHHs npoliecis cruckanns CO2 vy
BIIIIEHTPOBOMY KOMIpecopi, fKi 3miHCHIOIOThCS B GesmocepeHiit GIM3BKOCTI 10
KPUTHYHOI TOYKH. 3’MCOBAHO, W10 TEXHOJOTis HaAKpUTH4YHOro uukiy (S-CO,)
BUKOPHUCTOBYETHCS Maiike JUId BCIX ICHYIOUMX JDKEpes eHeprii, TaKuX K COHAYHA,
reoTepMmanbHa, BUKOIHA €HEpris, aTOMHI eIeKTPOCTAHLIl Ta CHCTEMH peKymeparii
BIANPaNboBaHOro Terua. Bimomo, 1Mo onTuManbHe MOEAHAHHS YMOB poOOTH Ta
obrazHaHHA BU3HAYAIOTh MAKCUMAaJIbHY e(peKTHBHICTh EHEProyCTaHOBOK.

EdexTuBHICTE KOMITpECOPY BHUpIllIaNBHUM YHHOM BIUIMBAE Ha Lied MMOKa3HUK.
Ane, sk BiIoOMO, pobouMii mpolec KoMmmpecopa MPOXOAWTH MOOIH3Y KPUTHYHOT
toukn CO;, ne rennogi3v4Hl BIACTUBOCTI JyK€ YYTJIMBI J0 3MiH THCKY Ta
Temnepatypu. lle 3HayHO ycKkIagHIOE MaTeMaTUYHE MOJIENIOBAHHS IPOIECY
CTHCHEHHs 1 pOOUTH KPUTHYHO BAXKJIIMBHM JOCTOBIPHUH OMHUC MapaMeTpiB CTaHy
poboyoro cepeqoBHIIIA.

OCHOBHUM HEI0JIKOM a0COMIOTHOT O17bIIOCTI PIBHAHBL CTAHY pPeajibHOIo rasy €
cyTTeBe 30iNBLIEHHS MOXMOKM po3paxOoBaHMX 3HAYEHb BJIACTUBOCTEH BIAHOCHO
eKCIepUMEHTAIbHUX ~ JaHUX [pd  HaOMWKEHHI KPUTHYHOI  TOukH. Tomy
nucepraiiifHa po0ora, siKa BHpILIy€ HAyKOBO-NIPAKTHYHY 3azady 3abe3rnedyeHHs

MOJEIOBAHHA  poOOYMX  TpoleciB y eHepreTMYHOMYy OOJlafiHaHHI, fKe



BUKOPHCTOBYE MIOKCHJ BYIJIEIO V SKOCTI poboyoro Tina, B o6nacti HaBKOIO

KPUTHYHOI TOYKH € aKTYaJIbHOIO.

2. 3B’s130K po6orTH 3 HAYKOBHMH NPOrpaMamMHu, NJIaHAMH, TeMaMH
Huceprauiiina po6ora BukoHaHa Ha Kadeapi KOHCTPYKIIT aBiamifiHux JBUTYHIB
Ta CHEPreTUYHIX yCTaHOBOK Hauionansroro aepokocmiunoro YHIBepcHUTeTYy iM. M.
€. XKykopcbkoro «XapkiBchkuii aBlalifiHuii iHCTUTYT». Pobota MPOBOIMIIACS
BIAMIOBIIHO J10 TeMAaTHKH HayKOBHX NOCIIKEHD Kadeapu, po3pobiena MaTeMaTH4Ha
MOJie/lb IHTE€rpoBaHa 0 Ckaally nporpamuoro maketry AXCFDTM mns 3D CED

PO3paxyHKiB JTOMATKOBUX MAIlIUH.

3. Cryniub o6rpynToBanocti HAaYKOBHX M0JI0K€Hb, BHCHOBKIB i

PeKoOMeHanii Ta ixX gocToBipHicTs

Crynine  06rpyHTOBaHOCTI HayKOBHX IOJIOXKeHb JHuCepTalifiHoi poGoTw
Bopo6itosoi I'.C. miarBepmxyerscs NOPIBHATEHUM aHAN30M BiAXHICHD 110 I'YCTHHI
[pH BUKOPHUCTaHHI KiJIbKOX PIBHSAHb CTaHy peanbHOro rasy y pi3sHuUX o0Gmacrsx.

HocrosipHicTs pesyasraTis AMCEPTallifHOrO  JOCTimKeHHSs OazyeTbcs Ha
Bamigauii pesynabTaTiB TPUBHMIPDHOTO  PO3paxyHKy B IIPOrPaMHOMY  [IaKeTi
obumcnoBaibHOI Marematukd FEA 3D AxXxCFDTM 3 pesynsratamu cepil

€KCIIEPUMEHTIB, OTPUMAHUMH JIIs BIJILIEHTPOBOTO KoMmIipecopa nukiny S-CO,.

4. HaykoBa HOBHM3HA oTpHMaHHX pesyabTaTiB

Haykosa HoBu3HA pesynbraris aucepTauiiinoi poGoru Bopobitooi I'.C.
MIOJIATAE B YOCKOHAICHHI METOMMKH PO3PaxXyHKy TEPMOAMHAMIYHHX BIACTHROCTEI
JIOKCHY BYTJICLIO MOGIH3Y KPHTHYHOI TOYKH Ta chopmynbOBaHa HACTYIIHUM
YHHOM:

- ymeple po3po0sieHo MaciITabHy IMONpaBKy IS piBHSHHS crany Penixa-

Ksonra-Anr’e, ska 103BONSE 3HU3HUTH MOXUOKY  pO3paxoBaHHX 3HAYEHD



JIOKPUTHYHOTO THUCKY Ta MHTOMOTO 06’emy piakoi dasn B aABO(asHii obacTi y
MOPiBHSAHHI 3 eKCTIEPUMEHTAIBHUMH JAHUMH 3 20-40 % 10 3-15 % nuis THCKY Ta 3 6-
25% 110 0,5-1% 1714 maToMOro 06’eMy NMpH TeMIIepaTypax 220-300K;

_ BIOCKOHANeHe DIBHAHHS CTaHy MIiOKCHIAy BYTJIELO JO3BOIMIO CYTTEBO
MiABMIUTH TOYHICTH YHMCEIBLHOTO MOJIEJIIOBaHHA TepMOJMHAMIYHUX TPOLECIB Y
eHepreTUIHOMY obnagHaHHI, y XapakTepHOMY i LBOTO o6naaHaHHs [ianazoHl

TepMi4HHX MTapaMeTpiB.

5. IlpakTHYHe 3HAYeHHs] BUKOHAHOTO JOCTIZKEeHHS

3HAUMMIiCTh OTPMMAHHX B JAHCEPTalifiHOMY NOCTIKEHHI  pe3ylbTariB
BM3HAYAETHCS  YCMIIIHUM  BIPOBA/DKCHHAM —Ta  BHKOPHCTAHHIM OTPUMAaHOI
MaTeMaTHYHOI MOJIEN y TIPOrpaMHOMY za6esnevenni AxXSTREAM (SoftinWay Inc.).

Jlns Haykd i MPaKTHYHOTO BHKOPUCTAHHS 3HATUMUM € 3aIpOIOHOBaHa
MaciuTabHa TOIpaBKa JuUls PIBHSHHSA CTaHy Pentixa-Ksonra-AHr’e, sika J103BOJISE
3GiNBIIATH TOYHICTh BW3HAYEHHS IApaMeTpiB Jiokcuaa ByIJIENIo TpH 3AiHCHEHHI
poGouuX MpoLeciB ModIU3y KPUTUYHOI TOYKH.

Po3pobneHa MateMaTH4yHa MOJEb iHTerposana 10 CKiaxy TpOrpamMHOro
nakery AxCFDTM ans 3D CFD pO3paxyHKiB JIONATKOBHUX MAlINH.

OrpuMaHi HAyKOBi pe3yJIbTaTH TaKoX MOXYTh OyTH BHKOPHCTaHI B HAayKOBO-
JOCIIIHAX Ta MPOEKTHUX opraHizauisx, KOHCTPYKTOPCHKHX Or0po, AKI BHKOHYIOTH
poboTH 3 TMPOEKTyBaHH: Ta eKCTIEPUMEHTAIBHOr0  I0CTIDKEHHS o0JaHaHHsA,

poOoUunM TITOM SIKOTO € JIOKCHJ, BYTJIELIO.

6. [ToBHOTA BHKJIA1y HAYKOBHX MOJ0KEHbD, BHCHOBKIB i peKoOMeHaalii y

HAYKOBHX MyOJliKauisix 32 TeMoI0 aucepTaumii

OCHOBHHI 3MICT 1 IONOXKEHHS qucepTallii BEKIaaeHo y 11 HayKOBUX IpaLiiX,
cepenl AKMX 6 crareil y HayKOBHX crelianizoBaHUX BHIAHHAX, L0 BXOIATH 10O

rnepesiky, 3aTBEpIKEHOTO JIAK MOH Vkpainu (4 crarTi BXOJATH [0



crieliaizoBaHUX HayKoMeTpu4yHuX 6a3, 2 — Scopus), 4 Te3ax AONOBiIEeH HayKOBO-
TeXHIYHMX KOH(epeHWidl Ta B OXHIM KOJNEKTHBHIN MoHOrpadii, 1m0 y CyKYyNHOCTI
BI/IMOBIIa€ AIFOYMM BUMOIaM.

Haykosi npaui Bopo6itosoi I'.C. Binnosigators n. 8 «Ilopsaaky npucy/xeHHs
cTyneHst fokTopa ¢inocodii Ta ckacyBaHHs pillleHHs pa30BOi Creliani30BaHoi BYEHOT
paad 3aKigaay BHIIOI OCBITH, HayKOBOI YCTaHOBM IIpO NPUCYKEHHS CTYNEHS
noktopa dinocodii», 3aTBepxkeHomMy nocraHosoro Kabinery MinicTpiB YKpalnu Bij
12 ciuns 2022 poky Ne 44, i3 3miHaMu, BHeceHUMH BianosiHo a0 [loctanoBn KM

Vkpainu Ne 341 Bixg 21.03.2022.

7. CTpykTypa Ta obcsr auceprauiiinoi po6orun

Jlucepraniitna pobora Bopobiiosoi ['.C. ckiamaeTscst i3 BCTyIy, Nepesiky
YMOBHHMX [103Ha4eHb, IIECTH PO3MiJIiB, BUCHOBKIB, IIECTH IOJATKIB Ta CIHCKY
BUKOPHCTAHUX JDKepel: BCTym — 25 jokepen; | posgmin — 57 mxepen; 2 posain — 4
mkepena; 3 posain — 10 mxepen; 4 posgin — 25 mxepen; 5 poszain — 10 mwkeper; 6
po3ain — 2 [Kepea.

OcHOBHA yacTHHA JucepTalil BUKIageHa Ha 178 cTopiHKax TeKCTy, MICTUTh
117 pucyHKiB i 14 Tabnuup.

Y BeTyni BH3HA4YeHa aKTyallbHICTh JAUCEPTAIIHHOTO JOCIIUKEHHS, TOKa3aHNH
i 38°430K 3 HAyKOBMMHM HampsMKaMHu Kadenpd, copMylIboBaHi MeTa Ta 3ajadi
JOCTIDKeHHsl, HaBeleHl HayKoBa HOBM3HA Ta INPAKTUYHE 3HAYEHHS OJepKaHMX
pe3yibTaTiB, OcoGMCTHH BHecok 3100yBauku, anpobauis podorw, myOuTiKanuii,
CTPYKTypa Ta 00csr aucepTaltii.

Y mepmomy po3iii BHKOHAHO OIS JITepaTypHUX JpKepel, B  SAKHX
npoaHasizoBaHo  00JacTi  3aCTOCYBaHHA — HaJKPUTHYHHX mukiaie CO; B
eHEPreTHYHOMY MAIIWHOOYIyBaHHI Ta OIMMCAHI OCHOBHI PIBHSHHSA CTaHy JUIS
PO3paxyHKy Ter1o(i3UIHKX BIACTHBOCTEH JIOKCUIY BYIJIEIHO.

BukoHaHMil OIVsA [MOKAa3aB, IO CHEKTp 3acTOCYBAaHHS SIK NPAMMX, TaK i

o6eprenux wukais S-CO, nocuts mupokui. s iX epekTHBHOrO BUKOPHCTAHHS



HeoOXiJHe ONTHMAalbHE MOEMHAHHS YMOB poGoTH, 06anHaHHsA, poboUoi pigunu Ta
CXeMH LHKIy. Y poOOTi Big3HAYeHO, WO NPH MPOEKTYBAHHI BKA3aHHUX IHKIIB
B&X/IMBA HAABHICTE TOYHMX 3HAYEHb TEPMONMHAMIYHMX BIACTUBOCTEH HiOKCHIY
BYTJIELIIO HA BXO1 B KOMIIpecop.

PosrisHyTi OCHOBHI pIBHSHHS CTaHy, SKi J03BOJNSIOTH JOCHTH TOYHO
OMKUCYBAaTH TEPMOIAMHAMIYHY TOBENIHKY MiOKCHAYy BYIJIELIO Y IIMPOKiii o6mnacti
TeMIEpaTypu Ta THCKY. IlpoTe 3a3HaveHo, MO He OJHE 3 PO3IVIAHYTHX DIBHSHb He
Aa€ MOJKITMBOCTI OTPMMATH TOYHUX 3HAYEHb TEPMOJMHAMIUHHUX BiactuBocteil CO, y
obnacti noGmusy kputHuHOi TOUKHM. OCKiTEKM mapaMeTpi poGodoro Tina
KOMITpECOpa A0CUTh 4acTO 3HAXOIATLCs y Oe3nocepeHb0l ONM3LKOCTI 10 KPUTHUHOT
TOYKH, TO BKa3aHa npodiema rnotpedye BUpilleHHs.

Y apyromy poszini onucano xomnpecopruit uuka S-COs, pospobGrnenuii y
Sandia National Laboratories Ta BUMiproBabHi Npuiaau, Heo6XiaHi 1T IPOBEEHHS
€KCIIEPUMEHTAIIBHOTO JIOCIIiDKEHHS.

Y Xozi npoBe/ieHHs eKCIIEPHMEHTIB [0Ka3aHo, 110 Y psiji BUMAIKIB, y mporeci
peanizauil LuKIy pobode TiTO MepeXomuTh i3 CTaHy PiAMHHM B 06J1acTh Meperpitoi
rnapu no0Ju3y KpUTHYHOI TOUKH. ABTOPOM pOOOTH 3a3HAYEHO, IO PiBHAHHA CTAaHY
Anr'e-Pennixa-KBonra, sike BuOpaHe y skocTi 6a30BOro, He MOXe TOYHO OIMMCATH
TepmoanHamivyHi napameTpu CO, y BKazaHii oGnacti i s moganblnuX po3paxyHKiB
HeoOX1aHO foro MoauQIKyBaTH.

Y Tperbomy po3/iii BUKOHAHO BiATBOPEHHs! HOC/IIKYBAHOTO BiJLEHTPOBOIO
Komrpecopa y cepemoBumli ans MoiemoaHHs 1D AXSTREAM. Jlani npo
KOMITpecop oOTpuMaHo 3i 3BiTy Sandia National Laboratories, a BnacTuBocTi
poboyoro Tija B3sATI 3 aBTOMAaTH30BaHOI CHUCTEMH PO3PaxyHKY Teriohi3udHuX
BnactuBocTeil peqoBuH NIST RefPROP. ChopmoBaHo onuc BracTuBocTeid pobodoro
TiJla IS MOJAbIIOro po3paxyHky y mporpami 3D AxCFD™, gxa suxopucrosye sk
OCHOBY piBHsIHHS cTaHy AHr’ e-Pemnixa-Ksoura.

[TopiBHSTBHUE aHami3 XapaKTepUCTHK, OTPUMAHHX i3 PO3PaxyHKiB vy
nporpamHomy cepenosuill 3D AxCFD 3 ekcrnepuMeHTaqipHUMM [aHUMH Ta 3

XapakTepucTukamu, pospaxosaHumu y 1D AXSTREAM nokazas, mo aaHa Mofens



n00pe onucye BIACTUBOCTI poOOHOro Tida B HAAKPUTHYHIM Ta rasoBili obmacTsx
(moxubka menmme 1 %), ane HemocTaTHRO TO4HA st pigkoi (Gimsme 30 %),
nBotasnoi (6inbue 15 %) Ta HaBKOIOKpUTHUHOT (6inbine 20 %) obacTeii.

Ha migcraBi BMKOHAHOTO MOPIBHS/IBHOTO —aHalli3y BCTAHOBJIEHO, IO
MaTeMaTHyHa Mofens Ha 0asi piBHAHHA craHy Peanixa-KBonra-Aur'e mpu
po3paxyHKax [1apamMeTpiB IOTOKY KOMIIpecopa HeCIIpOMOYKHA MOJIEIIOBATH (ha30BHif
nepexif BiJl PIIKOro CTaHy A0 HAJKPUTHYHOrO abo Bij JBO(A3ZHOro CTaHy [0
HaJIKPUTHYHOTO B 001acTi, HaOMMIKEHOI 10 KPUTHYHOI TOYKH, 3 MOXHOKOIO, sIKa He
nepesuiye 5 %.

Y uerBepromy po3jini po3pobieHo MoaubikoBaHe piBHsHHS cTaHy Pestixa-
Ksonra-Anr’e, B sike Oyno BBeZleHO MaclITaOHi MONPaBKy 10 KoedilieHTa piBHIHHS
A(T). Lle 103BONMIO ICTOTHO 3HU3MTH MOXUOKY MPH BU3HAYEHHI THCKY B IIHPOKOMY
JllanasoHi TeMIepaTyp y NOpiBHAHHI 3 HeMOJU(DIKOBAaHUM PiBHAHHSAM CTaHY.

ABTOpPOM 3a3Ha4ye€HO, L0 3alpONOHOBaHA B poOOTI MareMaTH4yHa MOJelb s
BU3HAYEHHS CTyNeHs cyxocTi B obnacti aBogasznoro crany CO, Ha OCHOBI
mozaupikoBaHoOro piBHsAHHS cTaHy Pemnixa-KBonra-Aur’e ta merony Smanu-I"anna,
N103BOJI€ OTPUMATH 3Ha4YeHHs 00’€MiB rasoBoi Ta pigkoi (a3 y TemmepaTypHOMY
nianazoHi 220 — 300 K (y Tomy yucii i mobnusy KpUTHYHOI TOYKH) i3 MOXUOKOIO, KA
He nepeBUIIye 5 % 3 eKCepUMeHTAIbHUMHU JJAHUMHU.

Y n’atomy po3aini oTpHMaHa MaTeMaTH4YHa MoJenb Oyna TMopiBHSHA 3
eKCIepUMEHTAILHUMH 130TepMaMH JUIsl TeMIIepaTypHOro Aiana3oHy Bif MiHIMalbHOT
TEMIEepaTypu 10 HAAKPUTUIHUX YMOB poOOTH BiILIEHTPOBOIO KOMIIPECOopa.

Busnaueno, mo y asodasHiii obiacTi 3HaYeHHS TUCKY HACHUYEHOI MapH, sKi
otpumani 3a metoaukoro Jli-Kecnepa, MaroTh BiAXHJIEHHS 3 eKCIIEpUMEHTOM Bij | 10
6 %, pi3ko 3pocTarouu NMpH HaOMMKeHHI 10 JiHIl Hacu4YeHol piAMHU. BussieHo, mo
3aBIAKH MaciuTabHi mompaBli y dopmyni koediuienta A(7) noxubka 1npu
pO3paxyHKy 3Ha4€Hb TUCKY NPH 3HAUEHHIX TeMIepaTypu MOOAM3y KPUTHUHOI TOUKH
3HayHO 3HM3Maacs: 3 70 — 90 % no 1 — 6 % y Gineuiif yactuni obaacti aua 296 K ra

370 % no 46 % s 303 K.



Y mwoeTomy po3mini BUKOHAHO MOENTFOBAHHS IOTOKY po0OYO0ro Tila Ha BXOi
Yy KOMMpecop 3 (a3soBUMM TEpPeXOfaMH HABKONO KPHTHYHOT TOUKH IIPH HACTYITHHX
ymoBax: y nsocasHomy crani CO, Ha BXOmi 110 KOMIIpecopa Ta B pIAKOMY CTaHi Ha
BUXOII 3 KoMmmpecopy; y piakomy crami CO, Ha BXOI /0 KOoMIlpecopa Ta y
HAaZKPUTHYHOMY CTaHi Ha BUXOJi 3 KOMIIpecopy.

Y poboTi BCTaHOBIIEHO, 110 y KoMMpecopi 3 pinkoio dazoro CO; Ha Bxoxi B
00/1aCTI KPUTHYHOT TOUKH, Yepes aKy Gy e TIPOXOJHUTH 3MiHa (Da3H, CIIOCTEPIralThHCs
3HAYHI (UIyKTyauii TepMOIMHAMIYHUX MOKA3HHKIB, TAKHX SIK THCK, TEMIIepaTypa Ta
ryctuHa. lle BHKIMKae TpynHouli y 3abesmnedeHHi cTanoro po3paxyHKy Ta y
OTPUMAaHHI JOCTOBIPHUX pe3yIbTaTiB.

3a3Ha4eHo, 0 MOPIBHSIHHS 3 eKCTIePUMEHTATBHUMH JAHAME CBLIYUT npo Te,
10 MoAMGIKALis PiBHSIHHA CTaHy JI03BOJIAE NOLLILHO BMKOPHCTOBYBATH HOTO MpH
MOJIEJIIOBAHHI TOTOKY po60Y0ro Tina 3 (hazoBumu Nepexo/laMH 3 PiIKOro CTaHy 10

nBo(azHoro abo 10 HAIKPUTHIHOrO CTAHY y 0BJIACTI HABKOJIO KPUTHYHOI TOYKH.
8. 3ayBazkeHHs Ta 3arajbHa OWiHKa JHCepTANiiHOT podoTu

IMo nuceprauiiiniit po6oTi MOKHa 3pO6MTH HACTYTHI 3ayBaXkeHHS:

I. He 3posymino, sikuii came Hemomnik Mae pisusuus crany Ilnana i Barnepa
(1996), wo 3aBaxae #oro Bukopucranus y 3D CFD mopentoBanHi (ctop. 3 pobory,
ocraHHii abs3au). Ajke Le piBHAHHA 3a0esnedye OinbII TOuHI pPO3paxyHKH
TePMOJIMHAMIYHHX BJIaCTUBOCTEMH, HiX KyOiuHe.

2.V niarpami Ha puc. 2 (ctop. 27) aBTOp NOPIBHIOE Pi3Hi THIH DiBHSHB 3a
3HAQYCHHAMM MAKCHMAIBHOI BEJMYMHHM BIJHOCHOI MOXWMOKM 3a I'YCTHHOIO. AJe 3
Jiarpamy He 3pO3yMLINO, Jisl AKHX caMe 3Ha4eHb I'yCTHHH BHKOHAHO 1€ TOPIBHSAHHS.
st 06’ €KTHBHOTO MOPIBHSIHHA HEOOXiAHO BHKOPHCTOBYBATH OIHAKOBI 3HAYEHHS
I'YCTHHH ISl BCIX THUIIIB PiBHSHE.

3. He 3po3ymino, sikuM 4nuHOM BpaxoByioThess y CFD pospaxyHkax BTpaTH Bif
JINCKOBOTO TEPTsI 1 BUTOKY pOoOOYOro Tia yepes yIliibHEHHS po60doro Kojeca, ajke

Ll BTPAaTH MalOTh BATOMMIi BILIMB Ha CTPYKTYPY Teuii i XapaKTepHCTHKH CTyTIeH]



4. He 3posymino, sxkum ummoM 3amarorscs FPaHUYHI YMOBM Ha BXOmi y
KOMNpecop (mocTifiHi 1o BucOTi KaHaly 4Yd € posNomil BiX KOpeHeBOro o
nepuepiiiHoro neperuny)?

5. Homy came merosu Jli-Kecnepa Ta ITinnepa Oyno BuGpano mis po3paxyHKy
THCKY Y CTaHl HAaCHYEHHS?

6. Yn BpaxoByBaBcs po3moin TCOMeTpuiHOro Kyrta nonatku (blade metal
angle) 3 Bxomy mo Buxoxy IpH po3pobui mozeni kommpecopa y TporpamMHOMY
cepenosuili AXSTREAM?

7. € nesxi TepMiHONOriYHi 3ayBaXCHHS! TEPMIH “MeTaneBuil KyT nonaTku” e
HEKOPEKTHMM TEpeKIagoM 3 aHITIOMOBHOIO TepMiHy. Kpame BukopucroBysatu
TEpMiH “TeoMeTpHYHHUii KyT”. Tepmin “rinpasniunmii koedimicaT KOpHCHOI Aii” He
BXKHBaeThes. Kpaiue BukopucToByBatn “I30enTponHumii koedimient KOpHucHoOI mii”.

8. PesymbTaTW 4HCENBHOrO HOCHimKeHHS CTPYKTYPH Tedii Ta CyMmMapHHX
XapakTepuCTHK Oynu 6 6insin iHbopMaTUBHUMH, SKGH 3100yBayka mpoBena

MOPIBHSHHS CBOIX Pe3yJIbTATIB PO3PaXyHKy 3 pe3ylIbTaTaMHU eKCIIEPHMEHTY.

9. BucHoBoK npo BianosignicTs auceprauii Bumoram MOH Ykpainu moso

NPHCBOEHHS CTYNeHs I0KTopa (inocodii

Huceprauiitna po6ota Bopo6iiosoi I'armu Cepriian «Moaudikaris pisusuus
CTaHy PEaIbHOro rasy mjisi MOJEIOBaHHS POGOYMX MpoleciB Y BIALEHTPOBOMY
KoMmmpecopi nobnusy kpurnanoi Touku COx» 3a CBOIM 3MicTOM BIJIIOBia€ nacropry
crienianbHocTi 142 — Enepreriune MamMHOOy nyBaHHs. [lucepraris € 3aBEPLICHOIO
HayKOBO-JIOC/IHOIO po6OTOI0, ska BHpilIye BXJIUBY HAayKOBO-TEXHIUHY 3ajady 3
MOZIC/IIOBaHHS TEXHIYHUX MPOLECIB Y €HeproycTaHOBKax NpH 371HCHeHHI poboyoro
LUKy 1OOIN3Y KPUTHYHOT TOUKH.,

Jucepranis  «Momudikaiis  piBHsHHS CTaHy  peallbHOrOo Trazy uis
MOZEIIOBAHHS POOOYHX MPOLIECIB y BifUEHTPOBOMY KOMITPeCOpi MoOau3y KpUTUYHOT
Toukn CO»» Bopo6Giiosoi I'.C. BHKOHaHA i3 JOTPUMaHHAM IPUHLHMIIIB aKaaeMigyHO]

nobpoyecHocti. Jluceprauiiina po6oTa Biamosinae m. . 5,6, 7, 8 1a 9 «llopsaxy



MPUCY/DKEHHs CTyMeHs JjJokTtopa ¢uiocodii Ta ckacyBaHHs pilIeHHS pa3oBoOi
criellianizoBaHoi BYEHOI pagu 3aKiay BHUINOI OCBITH, HAyKOBOI YCTaHOBH TIPO
MPUCYIKEHHS CTyNeHsl JOoKTopa (inocodii», 3rinHo 3 noctaHoBorw KM Vkpainu
Ne 44 pig 12.01.2022, 13 3miHaMH, BHeceHMMH BianoBigHo a0 I[locranosu KM
Vkpainn Ne 341 wig 21.03.2022, a ii aBropka, BopoOiioa ['anna CepriiBua,
3aCJIyrOBY€ MPUCYIKEHHS HAayKOBOTO CTyIEeHsI JOKTOp (imocodil 3a creuiaJbHICTIO

142 — EnepreTuyHe MaluuHOOY Iy BaHHS.

Odinifinnii ononent:

[Tpodecop kadeapu CyaHOBI eHepreTU4Hi

YCTaHOBKH Ta TEXHIYHA eKCIITyaTallis

OpnecbKOro HalllOHAJIBHOTO MOPCHKOTO

yHiBepcutery MOH Ykpainu

JOKTOP TeXHIYHUX HayK, JOLEHT Banentun MAJIBUEBCHKUI

[Tianuc a-pa TexH. Hayk, goneHta MansyeBcekoro B.I1. 3acBiguyro:

Buennii cexperap O , Tersna KOPOBKO




	0
	01
	02
	03
	04
	05
	06
	07
	08

