PELIEH3IA
Ha auceprauiiiny po6ory KOpkosa bornana Bononumuposuya

Ha TeMy «P0o3po0ka i 00rpyHTYBaHHS METOAMKH PO3PaXyHKY cHCTeMH 30epi-
raHHA i moaa4vi po004Y0i pe4OBUHM €JIEKTPOPEATUBHOI JIBUTYHHOI YCTAHOBKM», 110-
JlaHy Ha 3100y TTS HAYKOBOT'O CTYIMEHs JOKTopa ¢imocodii

3a criemianbHicTIO 134 ABiariiiHa Ta pakeTHO-KOCMIYHA TEXHIKa

AKTYaJILHICTh TeMH JUCEPTALil.

EnexTpopeakTuBHI IBUTYHHI YCTAaHOBKH — II€ KJIaC KOCMIYHUX YCTaHOBOK, SIKHiA
BUKOPHUCTOBYE €JIIEKTPUUHY €HEPTito ISl MPUCKOPEHHS pOOOUYOi peYOBHHU PI3HUMH MO-
KIIMBUMH €JIEKTPUYHUMH Ta/a00 MarHiTHUMHU 3aco0amMu. BukopucTaHHS eIeKTpHIHOI
€HEPrii MOKpaIye XapaKTePUCTUKH JBUTYHIB MTOPIBHSHO 31 3BHYAWHUMH XIMIYHUMHU JIBHU-
ryHamu. Ha BigMiHy BiJ XIMIYHUX CHCTEM, EJIEKTPUYHHI ABUTYH MOTpeOye IyKe Manoi
MacH Ui IPUCKOPEHHSI KOCMIYHOTO KopaOuys. PoOoua pedoBHHAa BUKHUIAETHCS y JBa-
JIATH pa3iB MBUIIE, HIXK 13 KJIACHYHOTO XIMIYHOTO ABUTYHA, 1 TOMY BCSI CHCTEMa B pa3u
edeKTHBHIIIA 32 Maco0. TakKuM YMHOM, TOMUT Ha eJICKTPOPEaKTUBHI ABUTYHHI yCTaHO-
BKH 3pOCTAa€ 3 KOXKHUM POKOM, III0 TAKOXK MOB'SA3aHO 3 PO3IMIUPEHHSAM POOIT 31 CTBOPCHHS
MaJMX KOCMIYHHUX amapaTiB. Cucrema 30epirans i mojadi podo4oi pe4oBUHU € KPUTH-
YHO BaXJIUBOIO YACTHHOIO OY/b-5IKOT €JIEKTPOPEAKTUBHOI IBUTYHHOI YCTAaHOBKHU. Y 3B'SI-
3Ky 3 IIUM CHCTeMa 30epiraHHs 1 mojavi iCTOTHO BIUIMBAE HAa €EKTUBHICTh, Bary 1 Bap-
TICTh €JICKTPOPEAKTUBHOI IBUTYHHOI YCTAaHOBKH. ToMy po3poOka i 00TpyHTYBaHHS Me-
TOJUKH PO3PaXyHKy CUCTEMH 30epiranss 1 mojiaui pooo4oi peuOBUHHU € KPUTHYHO BaXK-
JIMBUM 3aBJaHHSM ISl OJANBIIOTO PO3BUTKY KOCMIYHUX MiCiif Ta 3a0e3neueHHs ix yc-
nixXy B MallOyTHLOMY, 110 MIATBEPHKYE aKTyaIbHICTb MIPEACTABICHOI JUCEPTAIIMHOT po-
6otu FOpkoBa borgana.

AKTyalbHICTh OOpaHOI TEMHU JUCEPTaLlli TAKOXK MIATBEPIKY€ETHCS 11 3B'SI3KOM 3 Te-
MAaTHUKOIO HAyKOBHUX POOIT (P13UKO-TEXHIYHOTO (DaKynbTeTy J[HIMPOBCHKOTO HAI[lOHAb-

HOTO yHiBepcuTeTy iMeHi Onecst 'oHuapa.



I'onnoBHA MeTa AucepTaniiiHoi podoTH TmoJsrasa B po3poodIl il o0rpyHTyBaHHI
METOUKH PO3PaxXyHKy CUCTeMH 30epiraHHs 1 mojayi pooouoi pedoBUHU. J[J1 BUpIIIEHHS
MOCTaBJIEHOT MeTH 0yJ10 c(hOpMYJILOBAHO HACTYITHI 3aJ1a4l JOCIIKEHHS:

a) MpoaHai3yBaTH ICHYIOUM CXEMHU Ta OOTPYHTyBaTH BUOIp CTPYKTYpPHOI CXeMHU
cUCTeMH 30epira”Hs 1 mojaydi podo4oi peuoBMHM, Ha OCHOBI SIKO1 Oyie mepeBipeHa mpe-
CTaBJICHAa METOIUKA;

0) 3amponoHYBaTH METOAMKY PO3paxyHKY MapameTpiB OajJoHy Ta ONTHUMAaTbHUX
napameTpiB poOOUY0i PEYOBUHH y OallOHi, sika JO3BOJIUTh BU3HAYUTU TUCK Ta TYCTUHY
3arpaBKi poOOYOT PEUOBUHH, 3aBJIIKH YOMY 3’ SIBISETHCS MOXKIJIMBICTh BUOpaTH OaoH Ta
BU3HAYUTH 3QJIMIIIOK pOoOOYOi pEYOBHHH 111 Yac Micii;

B) PO3pOOUTH METOJIMKY PO3pPaXyHKIB OCHOBHHUX €JIEMEHTIB CUCTEMHU I10/1a4ul po0o-
40l PEYOBUHHU, TAKUX SIK:

— o0OMeXyBaul MacoBO1 BUTPATH /I BUSHAYCHHS HEOOX1HOT JOBKUHU KaMJIsPy,
11 3a0€3MeUeHHs MOTPIOHUX MacOBUX BUTPAT poOOYOi PEUOBHHU 3a 33JaHUX THUCKY Ta
TeMIlepaTypu;

— HOBHMI KOHCTPYKTUBHUM €JIEMEHT (ra3udikaTtop) AJis 3a100iranHs HOTPaIISHHIO
piakoi ga3u pobovoi peuOBUHU 10 PECUBEPA;

— pecuBep Ta nmapaMeTpu poOouoi peuOBUHU PECUBEPA;

') OOTPYHTYBaTH BUKOPUCTAHHS MOJIEIBHOTO Ta3y (Ar) 3aMiCTh KCEHOHY JIJISl BU-
npoOyBaHb 0OMEXyBadiB BUTpAT 1 CHCTEMH IOJadl 3arajoM, BKJIFOYAIOYW BUBEICHHS
yA0CKOHaJIEHO1 (pOopMyIIn MepepaxyHKy MacOBO1 BUTPATH MOJIEIBHOTO a3y B MACOBY BU-
TpaTy KCEHOHY;

J1) ONTHMI3yBaTH PEKUMH HAIIOBHEHHS pecHUBEpa 3 METOI MIATPUMKH HEOOXI1-
HOTO THCKY B PECHBEp1 y pa3i 3MEHIIEHHS HOro po3paxyHKOBOro 00’€My ¥ KiJIbKOCTI
CIparbOBYBaHb €ICKTPOKIIAMAHIB.

Ouinka 3MicTy i 00csry qucepranii

[IpencraBnena aucepTariiiitna podora Mae 00cIT OCHOBHOTO TeKCTy — 161 ctopi-
HKa, CKJIQIa€ThCS 3 aHOTAIll1, BCTYIY, YOTHPHOX PO3/IIJIB, 3araJlbHUX BUCHOBKIB Ta CITH-
CKYy BUKOpPUCTaHUX JpKepes. PoOoTa CTpyKTypoBaHa, KOKHUN HACTYIMHUHN PO3JLI € JIOT1-

YHUM TOPOAOBXKEHHSM  MONEPEeTHBOro. 3MICT poOOTH  BIJAMOBIAA€ BUMOTaM,



BCTAaHOBJICHUM OCBITHBbO-HAYKOBOIO MPOTPaMolo 3a cremianbHicTio 134 ABiariiiHa Ta pa-
KETHO-KOCMIYHA TEXHIKa.

VY BeTyni BiIOOpaKEHO aKTyallbHICTh MPOOJIEMHU Ta BU3HAYEHO METY, 3a3HAYEHO
npenMeT, 00’ eKT Ta METOIU JOCIIIKEHHS, 0XapaKTepU30BaHO HAyKOBY HOBU3HY Ta IpakK-
TUYHE 3HAYEHHS OTPHUMAHUX PE3yJIbTaTiB, OMMMCAHO aKTYaJbHICTh BHOPAHOI TEMU TUCEP-
Tamii.

VY mepumomy po3aiii mpencTaBiIeHO aHali3 JiTepaTypHUX JKepen iHpopMarllii 3a
TEMOIO aucepTaiii. Po3risiHyTO mepeBary i HeI0JIiKH OCHOBHUX CTPYKTYPHHX CXEM CHC-
TeM 30epiraHHs 1 mojgaui podouoi peuoBUHU. 3a pe3ysbTaTaMHu aHaji3y 3p0o0JEeHO YiTKi
BUCHOBKH 1010 CYy4aCHOTO CTaHy CHCTEM 30epiraHHs 1 rmojavi poOo4oi peuoBUHU Ta Ha-
SBHOCTI HEOOXIMHMX METOAWK po3paxyHKy. [IpeicTaBieHo akTyanbHy CTPYKTYPHY
CXEMy Ha OCHOBI SIKO1 3aIpOTIOHOBaHA METOAMKA PO3PAXYHKY.

Y apyromy po3aiji po3po6iieHa METOIMKA PO3PaXyHKY CUCTEMH 30epiraHHs 1 Mo-
Aadi poOou0i peUOBHUHU €IEKTPOPEAKTUBHOI ABUTYHHOI YCTAHOBKH BIATIOBITHO JI0 CTPY-
KTypH MpeACTaBlIeHoi y nepuioMy po3auii. [IpeacraBneHa MeToMka CKiIalaeThCs 3 Ha-
CTYITHOTO.

1. Po3paxyHKy cymMapHOi KUTBKOCTI poO0401 peHOBHUHH, B 3aJICKHOCTI Bl XapaKTe-
PUCTUK JIBUTYHA Ta HEOOX1THOTO CyMapHOTO IMITYJIbCY Micli. 3a BiIOMO1 KiJIbKOCTI PO0O-
40i peuOBUHH, MOKHA PO3paxyBaTH MapaMmeTpu 0ajoHy Ta poO0Uu0i peHOBUHU B HHOMY.

2. Po3paxyHnky mapameTpiB 0OMeKyBauiB BUTPATH, 10 POOUTHCS 32 METOJIOM, 3a-
IPONIOHOBAHUM aBTOPOM.

3. Jns yrouHeHHs pakTHUHOT JOBXKHUHU OOMEXyBayiB BUTPAT, IiJ Yac BUIPOOyY-
BaHb BUKOPHCTOBYETHCS 3aPOIIOHOBAHUI aBTOPOM METO]] MOJIEIBHOTO Ta3y.

4. Po3pobiieHa MeToIMKa po3paxyHKy razudikaropa s MeBHOTO THUCKY Ta 3ajia-
HOI TemIiepaTypH y OalioHl, a TaKO MaKCHMAaJIbHOI MAacCOBOi BUTPATH, 3 SIKOIO poboya
pEeYOBHHA HAIXOIUTH JI0 pecUBepa Ta 10 JBUTYHA.

5. Bu3znauenHs 00’ eMy pecuBepa, MacH pecUBepa Ta 3MiHU HOMIHAIBHOTO THCKY Y
pa3i 3MiHU TEMIEPATyPH.

6. O1iHKY 3MIHM TEMIIEpaTypu pecruBepa Ta poO0YO0i PEYOBUHU IMICH ii MPOXO-

JDKSHHS Yepe3 00OMeKyBad BUTPATH.
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7. Po3paxyHKy MiABHILEHHS TUCKY Y PECHUBEP1 AJIs PO3PAXOBAHUX MapaMeTpiB po-
00401 peuoBUHM y OasIOH1, 00’ €Mi pecuBepa, Ta BiIOMOMY 00’ €M1 MOPOKHUHU MK 0OOMe-
’KyBaueM BUTpPAT pPOOOYOi PEUOBHMHU Ta BXITHUM €JIEKTPOKIIAIIAHOM.

8. OnTumizarii 1 po3paxyHKy HEOOXiTHOT KiIJTbKOCTI CIIPallbOBYBaHb €IEKTPOKIIA-
MaHIB.

9. Bu3HaueHHIO TOYHOCTI MIATPUMKH TUCKY B PECHUBEpP] 3 ypaXxyBaHHSIM YaCTOTH
OMUTYBaHHS AATYUKIB Ta MiIBUILEHH] TUCKY B PECHUBEPI MICIs 3aKPUTTS BX1HOTO €JIEK-
TpOKJIATaHy.

OcCkiJIbKY HaBeJleHA Y PO3AUT 2 METoIMKa MOBUHHA OyTH BepudikoBaHa, y Tpe-
THOMY PO3iJi OyJM MPOBEICHI eKCIIEPUMEHTH JIJISI T ATBEPKEHHS Pe3yIbTaTiB po3pa-
XYHKIB 3a 3aIIPOMOHOBAaHOI0 METOANKOI0. ONepikaHi eKCIIEPUMEHTATLHIM IIJISIXOM pe-
3ylbTaTH MIATBEP/UKYIOTH BIJIMOBIAHICTh PO3PAaXYHKOBHUX Ta €KCIIEPUMEHTAIBHUX Ja-
HUX.

VY yerBepTOMY PO3Aiji MpeICTaBICHO Pe3yJbTaTH €KCHEPUMEHTAIbHOTO JOCTi-
JDKEHHS, pO3paxoBaHOi 3a 3alpOIOHOBAHOI0 METOJIMKOI0, CHCTEMH To/1a4i poOoUoi pe-
YOBHMHHU Yy CKJIaJli €JIEKTPOPEaKTUBHOI IBUTYHHOI ycTaHOBKH. i yac QyHKIioHATBPHUX
BUIIPOOYBaHb OyJI0 MIATBEPIKEHO POOOTO3AATHICT CUCTEMHU 30epiranHs 1 mogadi podo-
401 PEUYOBHHH, sIKa HEOOX1IHA I 3a0e3rneueHHs] cTabUIbHOI pOOOTH €IEKTPOPEAKTHB-
HOTO JBUTYHA, 10 0e33amepeuHo MiATBEPKYE MPAKTHYHY 3HAYUMICTh POOOTH.

Po3ninmu muceprariii 3aKiHIYIOTHCS MPOMIXXKHUMU BHUCHOBKAMH, SIKI OKPECIIOIOTh
OCHOBHI TOJIOKEHHS BUKJIAJICHOTO MaTepially Ta pe3yJibTaTH. 3arajibHUii BUCHOBOK IH-
cepraniiftHoi poOOTH BiAOOpaXkae rOJIOBHI HAYKOBI Ta MPAKTUYHI pe3yibTaTd MpPOBEJe-
HOTO JTOCITiPKEHHSI.

HaykoBa HOBM3HA JOCJII/IKEHHS TA OJePKAHUX Pe3yJIbTATIB

VY nucepTamiiiaiit poOoTi MOXHA C(HOPMYITIOBATH TakKl BUCHOBKH I[0JI0 HAYKOBOI
HOBH3HU TPOBEACHOTO AOCITIIKEHHS:

a) BIEpIIe CTBOPEHO KOMILJIEKCHY METOAMKY PO3PaxXyHKY CHCTEMHU 30epiraHHs i
nonayi poboyuoi peuoBunu st EPJ1Y.

0) 3arponoHOBaHI AJITOPUTMU MIATPUMAHHS TUCKY B peCUBEpI, IS IUPOKOTO JIi-

ama3oHy 3Ha4eHb TUCKIB y OaJIOHI cucTeMu 30epiranHs pooo4yoi peuoBUHHU.



B) 3alPOMOHOBAHI YTOYHEHI METOJAUKH PO3PAXYHKY OKPEMHX €JIE€MEHTIB CUCTEMHU
nojavi pooo4oi peYOBUHHU.

Ily6aikaiii 3a TeMo10 qucepTamii. 3a 0cOOMCTUM aBTOPCTBOM Ta CITIBABTOPCTBOM
3n100yBava ormy0I1ikoBaHO 6 cTaTeil y (haxOBHUX HAyKOBHX JKypHajaxX YKpaiHH KaTeropii
b 3 TexHIYHUX HaAYK, OJIMH 3 IKUX 1HACKCYIOThCSA Y HAYKOMETPUUHIM 0a31 Scopus Ta Te3u
JIOTIOBIZIEH MIKHAPOJHUX 1 BCEYKPAiHCHKUX HAyKOBUX KOH(pepeHLiN. Yci omyOaikoBaHi
mparti 3a OCTaHH1 5 POKiB, IO BKa3y€ HA CHCTEMAaTUYHICTh pOOOTH HA/I TEMOIO TUCepTarlii
I1]] YaC HaBYaHHS y acHipaHTypi.

3ayBaxeHHsI 10 3MicTy Ta 0()OpMJICHHS AUCEePTALil

1. V po3nim 1.2.1 Ha cxemi BuOpanoi cuctemu (puc. 1.6) npencrasnena Digital

control interface, mpo sIKy HI4Oro He CKa3aHO y po3aum. JJjist yoro Becb 0OMiH
JaHUX B1J IaTYMKIB TUCKY 1 TEMIIEPATypU BUKOHYETHCS Yepe3 Hel a He HaIpsmy
no PPU.

2. ¥V pozaim 1.2.2 cka3aHo 110 B pecHBepl MATPUMYETHCSA THCK Y Jiana3oHi 2%

BiJl HOMIHQJIbHOT'O 3HAYEHH4, SIKE 3aJIeKUTh B1Jl TEMIIEpaTypu pecuBepa. Sk Bu-
3HAYA€THCS 11€ HOMIHAJIbHE 3HAUYEHHS ?
3. V¥V po3mini 2.1 HAaBOAUTHCS MEPeNiK Pi3HUX PEYOBHH, IKI BAKOPUCTOBYIOTHCS SIK
alIbTEPHATUBH, aji€ MOPIBHAHHSI KCEHOHY HABOJIUTHLCS JIMIIE 3 aprOHOM, YOMY
HE MOPIBHSHO 3 IHIIMMU 3raIaHUMU PEeYOBUHAMMU ?

4. Ha pucysky 2.27 BUIHO 3HAYHE 3HIDKEHHS Jlana3oHy MiATPUMYBAHOTO TUCKY.
Jlnst Tucky Ha BXo/1 npubin3Ho 6 Mlla, HanoBHEHHS 3aBEPUIY€THCA 11I€ 10 TOTO
SK TUCK Y peCUBEp1 JOCATHE HOMIHAJIILHOTO 3HaUeHHS. YoMy AJIs IeTaNbHIIIOr0
JOCITIJIKEHHS [IBOTO «IePEX1THUA THCK» HE OYB 301IbIIICHHUHA, HAPUKIIA 10 7
MIla?

3araJabHuii BUCHOBOK.

3a cBoiM (paxoBUM CIPSMYBaHHSIM, HAYKOBOIO HOBU3HOIO 1 MPAKTUYHOIO 3HAYUMI-
cTio aucepraiiitHa poborta FOpkosa b. B. «Po3po6ka 1 o0rpyHTyBaHHS METOAUKU PO3pa-
XYHKY CHUCTeMH 30epiraHss 1 mojadi poOo4oi peyOBHHH €JIEKTPOPEATUBHOI JBUTYHHOI
yCTaHOBKHW» BIJMOBiAae KBadi(iKaliiHUM BUMOTaM BUKJIQJEeHUM Yy YMHHOMY «Ilopsiaky

NPUCYKEHHS CTyINeHs JAoKTopa ¢imocodii Ta CKacyBaHHS pIIIEHHS pPa30oBOi



CreLiaNi30BaHOi BUEHOI pajay 3akKiiaxy BHUINOI OCBITH, HayKOBOI YCTAaHOBH IpPO TPHUCY-
JOKeHHsT cTyrieHs fokTtopa ¢inocodii»n (IlocranoBa Kabinety MiHicTpiB YkpaiHu Bix
12.01.2022 p. Ne 44), a ii aBTop, FOpkoB borman BonoauMupoBud, 3aciyroBye Mpucy-
IDKEHHIO oMy CTymeHs AoKTopa ¢inocodii 3a cremianbHicTio 134 ABiariiiHa Ta pake-

THO-KOCMIYHA TEXHIKA.

Penensenr
JIOLEHT Kadeapy paKeTHO-KOCMIYHMX Ta 1HHO-
BaILIMHUX TEXHOJIOT1H

JIHITPOBCHKOTO HAIIOHAIILHOTO YHIBEPCUTET
iMeni Onecs ['onuapa,

KaHIWIAT TEXHIYHUX HAYK, JOIEHT Opiit TKAYOB

ITionuc ooyenma Tkauoea FO.B. 3aceiouyrio:
VYyenuit cekperap JHIMPOBCHKOTO HAIliOHATH-
HOT'O YHIBEPCUTETY

iM. Onecs ['onuapa,

KaHAuaaTka (Qi3uKo-MaTeMaTUYHUX HAYK, |

JIOLIEHTKAa Tersna XOJIAHEH




