BIJZII'YK
perieH3eHTa — npodecopa kadpeapu MaTeMaTHYHOTO0 MOJCIIIOBAHHS Ta
IITY4HOro inTesnekTy HalionajibHOro aepokocMiuHOro yHiBepcuTery
iMm. M. €. )KykoBcbkoro «XapKkiBCbKUi aBiallidiHUA IHCTHTYT»,

JIOKTOpa TeXHIYHUX HayK, npodecopa Ckoba [Opis OnekciiioBrya Ha auceprauiiiny
poboty Bopobiiosoi ['anuu CepriiBuu Ha TeMy « Moangikauisi piBHSIHHS cTaHy
PeaIbHOIo rasy /Uit MOJIE/JTI0BAHHS POGOYHX NPOLECiB Y BiALIEHTPOBOMY
Komnpecopi no6au3y kpuruunoi toukn COx», noaany Ha 3100y TTs HAyKOBOIO
CTynNeHs JIoKTopa (iocodii 3 ranysi 3Hanb 14 — «EnexrpuuHa iHxenepis» 3a
crnenianbHicTio 142 — « EHepreTrune MannHoOy 1y BaHHS»

OOrpynryBannsi BHOOpY Temu jociizkenHs. Jluceprauiiina po6Gota
NPUCBAYEHA aHajli3y poOOYMX IpOLECIiB Yy eHepreTMYHOMY OOJiafiHaHHi, W10
BUKOpHCTOBY€ Jilokeu Byrieto (CO,) y aiana3zoHi, HabJIHMKEHOMY J10 HOro KpUTHUHOT
TOYKH, a TaKoX BMOOpY Ta BJIOCKOHAJICHHIO PIBHSHHSI CTaHy peajbHOro raszy. Y
JOCIIJKEHHI PO3IJIAIa€cThes NpodiieMa MOJENIOBaHHs MpoueciB cruckanus CO; y
BIZILEHTPOBOMY KOMIIpECOpl, SKHH Bilirpae KJIOYOBY posib y 3abesnedeHHi
e(eKTUBHOCTI HAAKPUTHYHUX LUUKIIB (S-CO»). Taki LMKIM 3HAXOAATh 3aCTOCYBAHHS B
PI3HUX EHEPreTHYHMX CHUCTEMax, 30KpeMa B COHSYHIM, reoTepmalibHii, BHKOIHIMH
CHEPreTHLIl, Ha aTOMHHX €JIEKTPOCTaHIIISIX Ta B CUCTEMax pekyrnepauii remia. Bizomo,
o pobOoYMi Ipolec KOMIIpecopa BiJOyBa€TbCs B YMOBAX, KOJH Tero(i3nyHi
BiacTuBocTi CO, € Ha/3BUYAHHO YyTJIMBUMM 10 3MiH THCKY Ta TEMIEpaTypH, IO
YCKJIQIHIOE MaTeMaTHMYHE MOJICIIOBAHHS Ta MIJABUILYE BHMOIH JIO TOYHOCTI
o0uncienb. AHaJI3 PI3HUX PIBHSAHBL CTAHY PEaIbHOro rasy nokasas, 10 OUILLIICTD 3
HUX He 3a0e3MeuyroTh JI0CTaTHLOI TOYHOCTI i/l Yac po3paxyHkKiB s ukiis S-CO,,
0co0IMBO B Oe3mocepe/iHiil OIM3bKOCTI 10 KPUTHUHOT TOUKH. JlesiKi piBHAHHS TaKOX
MICTATH 3HAUHY KUIBKICTb  eMIipu4yHMX KkoediuieHTiB, 1m0 oOMexye IX
yHiBepcasbHICTh. TakuMm 4MHOM, aucepTauiiiHa poboTa crpsMoBaHa Ha BHUPIIIECHHS
HAyKOBO-NPAaKTMYHOI'O 3aBAaHHS — pPO3pOoOKY METOIB TOYHOI'O0 MOJIEIIOBAHHS
NPOLECIB Yy €HEPreTMYHUX YCTAHOBKAX, L0 MpaltoioTh 3 BUKopucTanHsM CO,, Ta
BUOip a00 Mojudikalilo pIBHAHHS CTaHy, sike 3a0e3MeYUTh BUCOKY TOUHICTbH OIHCY
napaMeTpiB pobo4oro Tiza B 00s1acTi KpUTUUHUX MapaMeTpiB. CyKyIHICTh 3a3HaYeHUX
00CTaBUH CBIAUUTB PO Oe33anepeuHy aKTyallbHICTh PELIEH30BaHOr0 JIMCePTaLlifHOTrO
JIOCJTiJIPKEHHSI.

3B’5130K po0OTH 3 HAYKOBHMH NpPOrpaMamMu, MJiaHAMH, Temamu. TemaTuka
aucepTauifiHoi poOOTH BIANOBIJAE TNPIOPUTETHUM JIOCHI/DKEHHSIM 33 HampsiMOM
MiABUILEHHS e()EeKTUBHOCTI pOOOTH €HEepreTUIHOro 00JIaIHAaHHS 3 METOIO 3arodiranHs
HEraTUBHOIO BIUIMBY Ha armocdepy, BHHUKHEHHIO HAJ3BUYAHHHUX CHUTYyallii
TEXHOTEHHOI'0 Xapakrepy, L0 nepejadavae aHaai3 1 MPOrHO3YBAHHS EKOJIOTIYHUX



PHU3HUKIB, SKi IPYHTYIOThHCS Ha pe3yJsibTaTaxX CTPATEriYHOTO €KOJIOriYHOrO OLIHIOBAHHS
HACJII/IKIB BIUIMBY Ha HABKOJIMILIHE CEPEJIOBUIIE, a TAKOK KOMIUIEKCHOI'O MOHITOPHHTY
CTaHy HaBKOJIMLIHBOTO MPUPOJHOrO cepeoBulla 3rifHo 3 «HaiioHaasHuM mianoM
1M 3 OXOPOHM HAaBKOJIMUIHLOI'O IPUPOJHOrO cepe/loBHIla Ha nepiof 1o 2025 poky» i
Bianosinae Bumoram 3akony Ykpainu «IIpo OcHoBHI 3acajau (cTpareriio) JaepxaBHOT
€KOJIOTIYHOT MOMITHKY YKpainu Ha nepioj 10 2030 poky», sikuii HaOyB YuHHOCTI 31
Oepesnst 2019 poky.

Crpykrypa Ta obcar amceprauii. Jlucepraniiina poGota ckiagaerbes 3
aHoTauli (YKpaiHCbKOIO Ta aHIVIHChKOIO MOBaMM), BCTYINY, LIICTHOX PpO3JiIiB,
BUCHOBKIB, CIIMCKY BMKOpPMCTaHHX Jpkepen 1 noxpatkiB. Crpykrypa aucepranii
Bopob6iiosoi I'. C. ne BuKIMKae 3anepeveHb. Bukian 3micty aucepraiii HayKoBo
JIAKOHIYHMH, JIOTITYHUH Ta 3pO3yMIJIHH.

Y ecmyni 0OrpyHTOBAaHO 30BHILIHIA KOHTEKCT, aKTyaJbHICTh TEMH, BU3HAYEHO
MEeTy JucepTallii, 3aBAaHHs, 00’ €KT 1 MpeaAMeT N0CIi/UKeHHSs, BUKOPUCTAHI /Ul 1[LOro
METO/M JOCIIJDKEHHs, PO3KPUTO HAyKOBY HOBM3HY Ta MpaKTHYHY 3Ha4yLIiCThb
OTPUMAHHUX pe3yJIbTaTiB, BU3HAYEHO OCOOMCTHH BHECOK 37100yBaukd Iia dYac
BUKOHAHHs JUCEPTALiHHOrO AOCHI/KeHHs, HaBeJIeHO MepesiK HayKOBHUX MyOJiiKartin
3100yBayKy 3a TEMOIO JMcepTallii, HaJlaHO BIIOMOCTI 1110/10 ampoOallii oTpuMaHuX
pe3yJIbTaTIB Ta X BIPOBA/LKEHHS Y HAYKOBY Ta MPAKTUYHY HisSIbHICTh, BCTAHOBJIEHO
3B’130K poOOTH 3 HAYKOBUMH IIPOrpaMaMHu, IjiaHaMHt, TEMaMH.

Y nepuwiomy po30ini npoaHali3oBaHO CTYINiHb HAYKOBOI po3poO0JIeHOCTI TeMu
nociimkeHHs. [lpoBeaenuit anaiiz npeameTHol obJacTi Ta METOMIB MOJIEIIOBAHHS
TPUBUMIPHOI Tedil y KoMipecopi HaAKpUTHUHUX HUKITIB CO, 103BOJIMB 3pOOUTH TaKi
BUCHOBKM: TexHoJjioriss nukiy S-CO; ajgantoBaHa JUlsi pi3HHX JDKEpeNl Teruia, a
e(QEeKTHBHICTb CHCTEMH BM3HAYAETbCAd ONTHMAJIBHUM  TOEJHAHHIM  POOOYMX
[1apaMeTpiB; KPUTHUHUM €JIEMEHTOM B CUCTEMI € KOMIIPEcop, SIKUi paltoe moodnusy
kpuTHuHOT TOUKH CO», fe TernynodizuyHi BIacTUBOCTI razy 0coOJMBO Yy TJIMBI 10 3MiH
TUCKY 1 TeMIIepaTypH; BaXJIMBUM € TOUYHE MOJEJIOBaHHs (ha30BUX NEpexo/liB i podOTH
KOMIIpecopa B IIUX YMOBAaX; PIBHSIHHSI CTaHy pPEaJbHOTO rasy Ui ONucy (a3oBUX
nepexoiB i MiHiMi3awii noxudku B S-CO, nukiax norpedye moaudikarii. Buznaueno
nmpoOsieMy MOJIeNIIOBaHHsI TOTOKY y ABodazHoMy Ta pikomy ctanax CO, 1o norpedye
BUpILIEHHS Takux 3aBiaHb: 1D/2D monenioBaHHs BiJILEHTPOBOrO KOMIIpecopa B
HagKpuTHuHOMY LMK CO, i nijiBULLEHHS €(DEKTUBHOCTI; OLIIHIOBAHHS MOYXJIMBOCTI
3D mMojientoBaHHsI OTOKY B KOMITPECOPI 3a PI3HUX PEKUMIB poOOTH; po3pobiieHHs abo
MoJ(ikallis pIBHSIHHS CTaHy peaJibHOro rasy Juisi MiJIBUIIEHHS TOYHOCTI MOJEJI;
iHTerpaltis po3po0seHoT MoJiesli piBHAHHS cTaHy B nporpamuuii naketr FEA AxCFD™,

Y Opyeomy po3dini NOCHIKYETbCs MOAU(IKOBaHe o0siaiHaHHs Ui peatizaitil
KoHJeHcaliiiHoro uukiay bpaiitona S-CO,, i3 jnoaaHuUM TEmIOOOMIHHHKOM MiX
BUXO0J/IOM KOMIIpecopa Ta BX0JIOM JIO JIpOCe/IbHOro KiianaHa. Moaudikariist 103BosuIIa



3abe3neunty nojgady 50 kBt reruiosoi eneprii CO,, a BTOpUHHHMNA KOHTYP HiAKIIOYUTH
J10 BOJSIHOTO LMKITY. B 0/1HOMY 3 eKcriepMMeHTalbHUX BapiaHTiB KOMIIPECOP NpaliOBaB
13 pinkum CO,, o 3abe3neuyBaio BUCOKY I'YCTHHY pobouoro Tijia Ha Bxoni. Ilicis
CTUCKaHHs B3I0BXK Malke i30enTponHoi niHii CO, nmpoXxoauB uvepe3 KiamaH, e
BiOyBasiocs i30eHTallbIliHHE NaliHHA THCKY 3 MOTPAIUISHHAM Yy ABodasHy ob1acThb
nepea OXoJoJKEeHHAM. BusBieno, 1o piBHsHHS cTtaHy Amr'e-Pemixa-KBonra He
3/1aTHE KOPEKTHO onucaty Bei (asosi nepexoaun CO, y NpoBeeHUX eKCIIEPUMEHTAX.
Tomy nust mopasbIIMX OOUMCITIOBATILHUX EKCIIEPUMEHTIB HEOOXiHO MoauiKyBaTH
PIBHAHHS CTaHy, MOXJIMBO, i3 BUKOPHCTaHHSAM MaclITabHOI Teopii Ta eMmipu4yHuX
METOJIIB BU3HAYEHHs TEPMOJMHAMIUHMX mapamerpiB. Takox npeacTapBieHo mepesik
BUMIPIOBAIbHUX TPHIIAJIIB, IO 3aCTOCOBYBAJIMCS JUIsl peecTpallii 3Ha4eHb NapaMeTpiB
KoMIIpecopa.

Y mpemvomy po30ini BIITBOPEHO BiJLIGHTPOBUI Komrpecop y cucremi 1D
AXSTREAM® 3a nanumu Sandia National Laboratories, BHKOpHCTOBY10YH TaOIHMUHHHA
¢moin CO2 (NIST RefPROP). IlopiBHSHHS 3 €KCIEPHMEHTOM MOKa3ajlo MOXHOKY
MeHII HiK 5% nans crynmeHst nijsumienus tucky Tta KKJ[. Jlns 3D AxCFD™
copmoBaHo Mozienb poOOYOro Tisia Ha OCHOBI piBHsIHHS craHy AHI e-Pemtixa-
KBonra, sika Touno onucye CO» y HaJIKPUTHUHIHN 1 ra3oBiii obnactsax (noxudka <1%),
ajle € MEHII TO4YHOIO Ul pinkoi (>30%), nBodasnoi (>15%) i HABKOJOKPUTHUUHOT
(>20%) obnacreit. IlinTBepikeHo, 110 OpUriHanbHe piBHsIHHS cTaHy Peutixa-Ksonra-
AHI’€ IpUAATHUM JUTS MOJICJIIOBAHHS TI0TOKY B KOMIIpecopi 6e3 (ha3oBUX MepexoiB y
HaJIKpUTHYHOMY  cTani. Po3po0iieHo 11CeBIOPIBHOBaXHHI METOJl PO3paxyHKY
xapakTepuctuk komnpecopa B 3D AXCFD'™. TIposesieHe nopisHsiHHS po3paxyHKiB y
cucremax 3D AXCFD™ ta ID AXSTREAM® 3 ekcrepyMEHTaIbHUMH JaHUMH
nokasaso 30ir MeHu Hix 5% juist crynens niasuieHss Tucky ta KKJI. Bussneno, 1o
MoJzienb piBHAHHA craHy Pensixa-KBonra-AHr’e He Moske TOYHO omucatd (aszosi
nepexoay B HaBKOJIOKPHUTUYHIN obsacTi, Xoua 3abe3neuye noxuoky He Oiabiie 5% i
4ac po3paxyHKiB MapaMeTpiB MOTOKY B KOMIIPECOPI.

Y wemeepmomy po3dini po3pobieno MoaudikoBaHe piBHsHHs cTaHy Pemixa-
KBonra-Anr'e, mo onucye Bcio pobouy obsacte CO2, BKIIOYAIOUH HaJKPUTHYHUIA,
razoBuid, aBodasHuii 1 piakuid craHu. Bu3HayeHO rpaHHuYHi YMOBH JUls HOro
BUKOPDMCTaHHs, 30Kpema TeMmIleparypy, TIyCTHHY Ta eMIIpU4YHi KoedilieHTH.
Buspieno, mo MoauQikoBaHe PIBHAHHS 3HUXKYE IOXMOKY BHM3HAUYEHHS THCKY B
IIMPOKOMY Jlianas3oHi Temreparyp, ocoOiauBo B pinakiid obmacti (220-300 K) Ta
neodasznii obnacti (216,6-304,12 K). Ilokaszano, o merox Jli-Kecnepa 3abesneuye
TOYHICTh BU3HAYEHHsI THUCKY Hacu4eHol mapu (BiaxuieHHs <5%), a meron Smanu-
['anHa nokxpaurye po3paxyHOK 00’emiB rasoBoi Ta piakoi ¢a3 (noxubka <3%).
BusiBneno, 110 3arporoHoBaHa MaTreMaTHyHa MOJIeJIb JIO3BOJISIE 3 BUCOKOIO TOYHICTIO
BM3HayaTH cTyninb cyxocti CO: y jBodasHomy crani (BigxuieHHs <5%),



3abe3nedyroun ii npuaaTHiCTs y Aianaszoni remnepatyp 220-300 K. Takox po3pobiieni
MaciuTabHi KoeILIEHTH U1l TOYHOrO Mepexoay 4epes JiHilo HacuueHHs. OTpruMaHa
MOJIEJIb € IPOCTOIO Y BUKOPUCTaHHI, 3HHKY€E 0OUUCITIOBAJIbHI BUTPATH ¥ IpHaTHA JJIs
po3B’si3aHHs  3a1a4  OOUYMCIIIOBAJILHOT TiJPOJMHAMIKM. BH3Ha4eHO ONTHMalbHY
MaTeMaTH4yHy MoOJeNb JUls 00sacTi KPUTHYHOT TOYKM, sIKa IMOKpallye TOYHICTh
po3paxyHKiB i Oyze BripoBajpkena mij yac 1D- ta 3D-moznemoBanus 8 AXCFD™,

Y n’amomy po30ini npecTaBiIeHo po3poOKy KOHCOIBHOTrO noaaTky Ha C++ s
OZHOBMMIPHOIO  PO3paxyHKy TEPMOJHMHAMIUYHHUX IapaMeTpiB  peajibHOro rasy.
IToxaszano, mo piBHaAHHA crany Pemnixa-Konra-Anr’e 3abesneuye tounicts <1% y
rasosiit obnacti. BusiBneno, 110 y sBoazHoMy craHi THCK HacuueHol napu (meron Jli-
Kecnepa) Busnauaerbes 3 noxubkoro <1%, a cryninb cyxocti — 1-6%, sika 3pocrae 3
HaOmKeHHsAM 10 (a3 umcTol piamHu. OTpuMaHo, 10 MaciuTabHa MONpaBKa B
xoedinienti A(T) sausuna noxubky st piguau 3 70-90% mo 1-6% npu 296 K Ta g0
46% npu 303 K, 110 € kputHuHUM no0u3y Touku 304,13 K.

Y wocmomy po30dini NMOKa3aHO IMIIOPTYBaHHS MoJeni kommpecopa 3 1D
AXSTREAM® B 3D AXCFD™ juis monemosanns pazobux nepexosis CO,. BussieHo
npodsieMu 301KHOCTI poO3paxyHKiB udepe3 3MiHYy (a3 nmoOiiu3y KpUTHYHOI TOUYKH.
[lokazaHo, 1110 BX1JIHI FpaHUYHI YMOBH, pO3TallloBaHi OiJis JIiHIT HACHUEHHS, BUXIIHI €
OJM3bKUMM JIO KPUTHUYHOI Temrneparypu. Buxopucrano pisusinus Jli-Kecnepa s
BU3HAYEHHS THCKY HacW4eHol napu. Busisneno 3Hauni ¢uykTyauii napamerpis, 110
3HUKYE cTablIbHICTh po3paxyHKiB. [TokazaHo, 110 pe3ysibTaTi 004YKHCIeHb 3a10BIJIbHO
30iraloThCsi 3 EKCIEPUMMEHTAJIbHUMH JaHUMH, L0 MIiATBEPIUKYE JOLIIBHICTH
BUKOpPUCTaHHsl MoJu(dikoBaHOro piBHsHHsA craHy Pemnixa-KBonra-Anr’e juis
Mo/IeIIoBaHHs (pa30BUX NMEPEXO/IiB.

BucHoséxu ULTKOM BiIOBIIAIOTH ChOPMYILOBAHUM 3aBIaHHIM JAOCIIKEHHS Ta
€ CTUCJIMM BUCBITJIICHHSIM OJIEpKaHUX 37100yBauKOIO pe3yJibTaTiB.

Texcr He MICTUTB 3an103MUEHb, Ha K1 He OyJ10 O MOCHIIaHb Ha MepIloJpKepea.

Haiipa:xkauBili HayKoBi pe3yjbTaT, IO MicTATbes B auceprauii. Cepen
HaUOUIbII 3HAUYLIMX HAYKOBHMX pE3yJIbTaTiB, 10 MAOTh HAyKOBY HOBM3HY, MOKHA
BHOKPEMHUTH TaKi.

1. Ynepue po3pobiieHo macuitabHy nonpaBky ajs piBHsHHs Perixa-Ksonra-
AHr'e, 10 ONHUCYE CTAH AIOKCHTY BYIJICLIO K peajlbHOIo rasy, sika 103BOJIs€ 3HU3UTH
NnoxuOKy Ipu po3paxyHKy nuromoro o0’emy pinkoi dasu B aBodaszHiii obacTi
BIZIHOCHO €KCIIEPUMEHTAIbHUX JaHuX 3 6—25% 110 0,5-1% nus nianazoHy reMreparyp
220K-300K.

2. Vnepuwe po3pobieno macuitabHy nomnpasky Juis piBHsHHS Pennixa-KBonra-
AHr'e, 1110 ONUCY€E CTaH JIOKCHY BYTJICIIO SIK PealibHOTO I'a3y, siKa J03BOJII€ 3HU3UTH
NOXHOKY MpH pO3paxyHKy AOKPUTHUHOIO TUCKY B 00J1aCTi PIAMHHOIO CTaHy BiTHOCHO



eKcriepuMeHTanbHux ganux 3 20-40% no 3-15% s jpianaszony temmnepartyp 220—
300 K.

3.3 BUKOPHMCTAaHHSM 3a3HAYEHHUX MAacCIITAaOHUX TONPABOK B0OCKOHANEHO
MaTeMaTHYHy MOJIEIIb, siKa ONUCy€e TepMoAuHaMivHi napamerpu crany CO; B ycbomy
JianasoHi, BKJIIOYalOuM ABO(A3HY Ta HAJKPUTHYHY 06JacTi, BUKOPUCTAHHS SIKOI
CYTTEBO MIJABHULYE TOYHICTH YHCEILHOIO MOJIEJIIOBAHHS TEPMOJMHAMIYHUX MPOILECIB
y BIJINOBIJITHOMY €HEpPreTHYHOMY 00JIaIHaHHI.

Cryninp  OOrpyHTOBAHOCTI  HAYKOBHX  INOJIOXKE€Hb, BHCHOBKIB i
pexkomMeHaauii, chopmMyIbLOBAHMX y AucepTaulii. AHali3 [JBOX aHOTAlliif, TEKCTY
aMcepTalii Ta 3micty (axoBux MmyOuikaliid AMCEPTAHTKM A€ MEHI 3MOry 3poOMTH
BUCHOBOK IPO JOCTaTHIO HAyKOBY OOIDYHTOBAHICTb Ta JOCTOBIPHICTH pE3yJIbTATIB,
OTPUMaHHUX Yy pe3yJbTaTi IIPOBEIEGHOr0 JOCII/UKEHHS. YCi HAayKOBi IOJIOKEHHS,
BMCHOBKM Ta pPEKOMEHIAlll HajeKHUM 4YMHOM OOIPYHTOBaHi Ta MiAKpimieHi
TEOPETUYHUMH ITOJIOKEHHAMM. BOHM BiJNOBiIal0Th METI Ta 3aBAAHHSIM JUCEPTALIHHOT
poboTH, 1o 3a0e3nevyeThesi aeKBaTHICTIO BUOpaHUX JUIS JIOCHIJDKEHHS METO/IB.
Biporimnicte HayKoBMX  pe3y/bTaTiB Ta BHUCHOBKIB JHCepTaliiiHol  poGoTw
3a0e3MeuyeThesl I0OCTaTHIM PiBHEM anpoOallii Ta BUCOKMM piBHEM HayKOBMX BHIIaHb, B
SIKMX OMyOJIIKOBAHO Pe3yJIbTaTH JIMCEPTALIHHOIO JTOCITIIKEHHS.

OcobOucruii BHecoK 3100yBaukH. HaykoBi 1osiokeHHs i yci pe3ysbraTi, 110
BUKJIQJIeHI B JucepTaliiiHiii poOOTi Ta BUHECEHI Ha 3aXHCT, OTPUMAHO OCOOMCTO
3n00yBaukoro. Pobora € 3aBeplieHUM HAayKOBUM JOCJIIJUKEHHSIM, BHKOHAHUM
CaMOCTIMHO BIJNOBIZHO J0 METH Ta 3aBJaHb. ABTOpPKa BMKOHAJIA aHAJi3 iCHYIOUHX
METO/1iB MOJICJIIOBAHHS [TapaMeTPiB TEPMOJAMHAMIYHUX BIACTHBOCTEH peajibHUX ra3is,
Opana Oesnocepe/HIO ydyacTh y po3poOlli MaTeMaTHUYHHX MOJeJeld 1 aJropuTMiB
po3paxyHKiB. BoHa camocTIiiHO BUKOHYBaJa peajtizalito MaTeMaTUYHOT MOJIENTI B KO
POrpaMHoOro nakery oduucioBaibHol marematnkn FEA AXCFD™ 1i epudikaniro
Ta Ballfallil0 Ha OCHOBI pe3yjbTaTiB cepii EKCHEpUMEHTIB, OTPUMAHMUX JUIs
BIALIEHTPOBOIO KOMIIpecopa, 1110 npaitoe B LUk S-COs.

Anpobaniss auceprauii Ta mydaikauii. OCHOBHI OJIOXKEHHSI Ta pe3yJibTaTH
auceprauiiiHol podotu Oynu B AocTaTHIA Mipi anpoboBaHi 3100yBauKOK MPOTIrOM
YCbOrO TEpMiHY BHMKOHAHHs JOCHDKEHHs Ha MIKHApOIHHMX Ta BCEYKpPAlHCBKHX
HAYKOBO-ITPaKTHYHUX KOH(EPEHLIsX.

3a Temor0 aucepraii onyOnikoBaHo 11 HayKkoBUX Ipallb: 4 CTATTI y HAyKOBHX
daxoBUX MEpiOAMYHUX BUJAAHHAX YKpaiHW; 2 CTaTTi y BWJIAHHSX, IO BXOASTH JI0
HayKkoMeTpuuHOI 06a3u Scopus; 4 Te3u A0NOBieH Ha MiKHAPOAHUX i BCEYKPATHCHKHUX
HAYKOBO-IPAaKTUYHUX KOH(epeHuisx; | KoJeKTuBHa MOHOrpadisi.

[IpakTHyHe 3HAYEHHS Pe3yJAbTATIB JAMCEPTALIHHOIO IOC/i/UKEeHHS.
[IpakTHuHa 3HAYYILICTh pe3yJIbTaTiB AUCEPTALIHHOIO JOCII/PKEHHS OJIArae y ToMy,
1110 OCHOBHI HayKOBO-T€OPETHYHI [OJIOKEHHSI Ta METOIMKO-TIPUKJIIA/IHI peKOMEH AT



MOXYTb OyTH BHKOPHUCTaHi B HAayKOBO-JOC/IIJHHX Ta MPOEKTHMX OpraHizauisx,
KOHCTPYKTOPCBKMX ~ OIOpO,  AKi  BHKOHYIOTb pPOOOTH 3 [pOEKTYBaHHS Ta
CKCIEPUMEHTAIIBHOIO JIOCIIJDKEHHsT €HEePreTHYHOro o0JaqHaHHs, poOOYUM TiIOM
SIKOTO € JIIOKCH L Byruiewio. Po3po0iiena MaTeMaTHYHa MO/IENb aJIEKBATHO OMMCYE CTaH
pevOBHHM B YCiX (hasax, BUKOPHUCTOBYIOUM IIPH IBOMY MiHIM&IbHO HEOOXiIHY
KUIBKICTH €MITIpUYHKX KOoe(illieHTiB y cTaHJapTHOMY piBHsSHHI cTaHy Pemtixa-
KBonra-AHr'e, 1110 /103B0OJIs€ BU3HAYATH NapaMeTpyU PoOOHOro Tijia Ta po3paXxoByBaTH
poboui npouecu obManHAHHA HA MIOKCHII BYIJICLIO 3a Oy/b-SKMX YMOB POGOTH.
Mopnens iHTerpoBaHo Ao ckiany mporpamuoro mnakery AxCFD™ s 3D CFD
pO3paxyHKIB JIONATKOBUX MalllKH.

JorpumanHst akaaemMivHol gjodpodecHocTi. AHasi3 aucepraiiiiHol po6oTu Ta
myOnikalid aBropa He BHSBMB MOPYIICHb aKaJeMiYHOI 106POYECHOCTI, €IEMEHTIB
danbeudikanii un Gadpukarilii TekcTy.

3ayBaieHHs1 mo10 3micTy auceprauii. [licns ananizy nojanoi aucepraniiinoi
poOOTH CI1iJT BI3HAYUTH TaKi 3ayBajKEHHS.

1. V rtexcti aucepranii Ui Ha3BH pPEYOBMHHM poboYoro Tina iHomi
BHUKOPHUCTOBYETLCS 3acTapijie «JIBOOKMC BYIJICLIO» 3aMiCTh CY4aCHOIO <«JUOKCH]
BYTJICLIION.

2. Y poboTi BUKOPHCTOBYEThCS IOHATTS  «amnpobauii»  po3pobieHol
MaTeMaTH4YHOI MOJEeJi 3aMiCTh PEKOMEHJIOBAHOIO MOHSTTS «Bepudikamiiy, 110
BIANOBIIa€  TECTYBaHHIO IPALE3JaTHOCTI MOAENI y BHUIVISAI  Peasli30BaHOro
KOMIT FOTEPHOTO 3aCTOCYHKY (HanpHuKiajl, yCTAHOBJICHHS 10 €IMHOIO PO3B 3Ky JUIs
00YHMCITIOBANIBHUX CITOK PI3HOT UIUIBHOCTI, CTIMKICTh PO3B’I3aHHS 110 Pi3HUX KpaioBHUX
YMOB, TOLIO).

3. 3ycTpiuacTbCs B TEKCTI KIIOUOBHH TEPMiH «IIPHUKOPIAOHHHMH Miapy Juls
BH3HAYeHHs 00JIACTi MOTOKY 3 NposBamMu B’si3kocTi. [IpaBUIIBHO BMKOPHCTOBYBAaTH
«IOrpaHUYHUIY» ab0 «rpaHuyYHMi» map. Takox 3amiTh TEpMiHY «BTpaTH THCKY» 3a
paxyHOK  HEIJ€aJlbHOro  XapakTepy IOTOKY B KOMIIPECOpi  MOMMIIKOBO
BUKOPHUCTOBYETLCS «BUTPATH THCKY», L0 SIKICHO 3MIHIOE CEHC MpPOLIECIB 3MEHIICHHS
TUCKY B MIJKJIOIIATKOBOMY KaHaJsli TypOOMaIlIHHH.

4. Ilix wac orysmy HasBHMX Mojeneil craHy po0Oo4oro Tijia Aekijgbka pasis
BiJI3HAYAETbCs X BEJMKI OOYMCIIOBAIBHI BHUTPATH, ajlé HE HaaeTbCsd HisgKOl
NOPiBHAILHOT iIH(pOpMaLlii Ipo pecypcu KoMIT'1oTepa, sKi MOoTpiOHI Jijisi BAKOPHCTAHHS
po3pobiieHoT MOeI.

5. Ilin wac Baninamii Mojeni LUIIXOM TNOPIBHSHHS EKCIIEPUMEHTAIBHUX |
pO3paXyHKOBUX 3HAa4€Hb 1HOAI BHMKOPHCTOBYIOTHCS SIKICHI OI[HKH («100pHii»,
«3aJI0BUIBHUMY, «rapHui» 30ir) 6e3 HaBeJleHHs KUIbKiCHOT iHpopMallil 11po 3HauYeHHs
NOPIBHSAJILHUX KPUTEPIiB, 110 JIEUO 3HUXKYE JOCTOBIPHICTh YHCENILHOIO aHali3y.



Y uijioMy BKa3aHi 3ayBaKeHHsI He 3HUKYIOTb HAyKOBOT Ta NMPaKTUYHOT LIHHOCTI
OTPUMaHUX PE3yJbTaTiB, a TAKOXK HE BIUIMBAIOTh Ha MOIO 3arajbHy BHCOKY OLIHKY
PEeLIeH30BaHOI0 JUCEPTALIMHOI0 NOCiKEHHSI.

3araabni BuUcHOBKHM. Jluceprauiiina po6ora Bopo6iioBoi ['annu CepriiBHu
«Moaudikarlig piBHAHHS CTaHy peajlbHOro rasy JJisi MOJIeIOBaHHs poOOUYHMX MPOIIECiB
y BIIUEHTPOBOMY Komriipecopi no0au3y KpuTHuHOI Toukd CO,» € 3aBepileHuM
HAyKOBMM JOCJIIJPKEHHSAM, L0 Ma€ HAayKOBY HOBM3HY 1 MpAKTHYHY 3HAYYLIiCTh.
Huceprauiiina podoTa 3a akTyajbHICTIO, 3MICTOM Ta TOBHOTOIO BUKJIAMY il pe3yJibTaTis
y HaykoBuX myOusikauisx, oOcsarom i odopMJIeHHSM LIJIKOM BijloOBijae BMMOraMm
Haka3y MiHicrepcTBa ocBITH 1 Hayku Ykpainm Ne 40 Big 12.01.2017 p. «IIpo
3arBep/UkeHHs Bumor no odopmienHs auceprauii» (3i 3minamu) i Ilocranosu
Ka6inety MinictpiB Ykpainu Ne 44 ing 12.01.2022 p. «IIpo 3arBepmkeHHs nopsiaky
NPUCY/UKEHHsl CTyNeHs Jokropa ¢igocodil Ta cKacyBaHHs PpillleHHS pa3oBOi
crieniani3oBaHOl BYEHOI pajM 3akjaly BHIINOI OCBITH, HAayKOBOI YCTAHOBH IIpPO
IPUCYDKEHHS CTyIeHs AoKTopa (inocodii».

Buxonduu 3 nporo, BBaxaro, 1o BopobiioBa ['anna CepriiBHa 3aciiyroBye Ha
NpPUCY/DKEHHSI HAyKOBOIO CTyNeHs JoKTopa (duiocodii 3a  cremialbHICTIO
142 — «Eneprernune mamuHOOyIyBaHHs» 3 rany3i 3HaHb 14 — «Enexktpuuna
IH)KEHEPIs».

PerieH3eHT — JOKTOp TEXHIUHUX HayK, npodecop,
npodecop kadeapu MaTeMaTUUHOIO
MOJICJTIOBAHHS Ta LUTYYHOI'O IHTEJICKTY
(akyJIbTEeTy CUCTEM YIIpaBJIIHHS JIiTaTbHUX
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