PEIIEH3IA
Ha JUcepTaniifiHy poboTy
Psab6iyna Pycnana CepriiioBrya

Ha TeMy «EHeproTexHoNoriuyHi 0COOIMBOCTI BUKOPHUCTAHHS BOJHEBUX TEXHOJIOTIH B
TEXHOJIOTIYHUX YCTAaHOBKaX»,

NpeACTaBjieHy Ha 3000y TTs CTyneHs JokTopa ¢inocodii

B rayysi 3HaHb 14 Enexkrpuuna imxeHepis

3a crenianbHicTio 142 EHepro MamuHoOy 1y BaHHS

AKTyaJIbHiCTh TEMH AUCEPTANil.

Bigomo, 110 TpaJuiiiiHa eHepreTHKa € rajay33io, [0 B IEPIIy YePry CIIOKHBAE
BHKOIIHI BUJM IajiMBa: BYTLUIS, IPUPOIHiA ra3s, MpOAYKTU IMEPEPOOKU BYIIIEBOIHIB
(ma3yT). 3a 150 pokiB iCHyBaHHS Cy4acHOI TeIUIOBOI €eHEPIeTUKH 3HAYHO ITiJCHIIUBCS
NapHUKOBUH e(eKT, 10 Mpu3BeJo OO0 KiIiMaTuuHOol Kpusu. Ha crorommiimmHiil neHs
npobyieMa 3MEHIIEHHS BUKOPUCTAHHS BUKOIHUX BYTJIEBOIHIB, 30KpeMa IIPHPOIHOTO
razy BU3HaHa B OLIBIIOCTI KpaiH CBITY sIK Mpobijema HallioHanbHOI Oe3meku. [l i1
BUDILUIEHHS BTiMIOIOTH pPI3HOMaHITHI 3aXoad, sKi TOB’si3aHi 3 e(peKTHBHUM
BUKOPUCTAaHHIM aTbTePHATHBHUX BU/IIB TaJuB Ta i IBUILIEHHSM
eHeproe(eKTUBHOCTI 00’ €KTiB TEIIOBOI EHEPTeTHKH.

Jliist BUpiHIeHHs 3rafjaHoi mpoOyieMu Bce OiNIbIlle BUKOPHUCTOBYIOTHCS BOJHEBI
TexHosorii. Bimomo, 1o BOJeHB BXKe IJOCTATHHO IMHPOKO BHUKOPHUCTOBYIOTH SIK
aBTOMOOUIbHE NaMBO. BUKOpPHCTaHHS BOJHIO y JBUTYHAX BHYTPIIIHBOTO 3TOPaHHS
Jla€ MOJXKJIUBICTDH MOKPAIIUTH SIKICTh 3TOPSIHHS IMAJIUBa Ta MOKPAIIUTH iX €KOJOTidHi
noka3Huku. Lle B CBOIO yepry CIOHYKano J0 BUKOPWUCTAaHHS BOJHIO B €HEPreTHIli i
KOMYHaJIbHO-IIOOYTOBOMY CEKTOpI MpH 3aMillleHHI TPUPOJHOr0 ra3y MLIUISXOM
JIOMIIITYBaHHS BOJHIO B Ta30Bi Mepexi

Tema nuceprarniiinoi poobotu Psonyna P.C. € akTyansHO0, y X041 AOCTIIHKEeHHS
Oyl BH3HAYEHI €HEPreTWYHi Ta €KOJOTiYHI TapaMeTpW TMPOIECiB 3TOPSHHS
ra3onofiOHOro IMaJiiBa 3a yYMOB YacTKOBOI 3aMiHU IPUPOJHOrO ra3y BOJHEM.
OtpuMaHi pe3yJbTaTdH MOXYTh CIYTyBaTH SIK TEOPETUYHOIO OCHOBOIO, TaK 1
NPaKTHYHHM OPIEHTHPOM JIJIsl TIOAAJIBIIOrO BIIPOBA/XKEHHS BOIHIO B €HEpreTHUYHiH

rajry3i i MPOMHUCIIOBOCTI.



Oninka oOrpyHTOBaHOCTI HAyKOBHX pe3yabTaTiB  Jgucepranmii, ix
AOCTOBIPHOCTI Ta HOBH3HH.

HaykoBa HOBH3Ha pe3ynbTaTiB IUCEPTALIMHOIO JOCHI[KEHHS IOJSTaE B
HaCTYITHOMY:

HaykoBa HOBHM3Ha pe3ynbpTaTiB AMCEPTALiMHOIO [OCHI[KEHHS IIOJSrae B
HaCTyI[THOMY:
l. Bmepme B VkpaiHi HOpoBeneHO eKCIIEpPUMEHTANbHI JOCHi/KEHHS B

nabopaTOpHUX  yMOBax MiATBEPJMIN MOXJIMBICTH 3a0€3l€YeHHs MPOIEeCy
HOPMaJlbHOI'O  CHAJIOBaHHS  CyMIIIEBOr0 Tra3dy i3 BMICTOM BOJHIO [0
[CH4] / [H2] =50/ 50, % 06.; 3 BUKOPHCTaHHAM iCHYIOYHMX IIPOMUCIIOBUX MAJILHUKIB.

2. Bnepmie pocnipkeHi xapaKTepUCTHKH (akeiay IpH CIAIIOBaHHI METaHO-
BOJHEBUX CyMillledi B IOPiBHSAHHI 3 BHIIQJKOM CIIIIOBAHHS IIPUPOIHOTO Ta3y.
Busnaueni Temmneparypu IpOAYKTiB 3ropsHHS Ha oci Ta mnepudepii 1 daxemy.
IlokazaHo 306inbmieHHs Temmepatypu ¢akeny ~100 °C mus MeTaHOBOIHEBHX
CyMillel B MOPiBHSAHHI 3 BUMAAKOM CHATIOBAHHS PUPOIHOTO Ta3y.

3. Ha ocHOBI aHami3y pe3yJbTaTiB eKCIIEPHMEHTIB BH3HAYEHO, IO IIPH
CIallOBaHHI METaHO-BOJHEBOI CyMilli 3MeHInytoThcst BUKHIH CO Ta 301IBLIyIOTECS
TeMIepaTypyu BUKMAHUX ra3iB i emicis NOX.

4. BcraHoBieHo, 1o eMicis okcuAaiB azoty NOx 3poctae B ~1,5...2,0 pasu Ta
ckianae [NOx] = 89 — 50 ppm nns crniajitoBaHHS YHCTOrO BOAHIO. B Toii e uyac
BiJIMiua€eThcs CyTTeBe 3HIDKeHHS yTBopeHHs CO, ~20 pa3iB IpH CHaIOBaHHI CyMmilii
[CH4] / [H2] =50/ 50, % 06., piers yrBopeHHs CO ckinanae [CO] =1 — 2 ppm.

5. BHBYEHO XapaKTepUCTUKH Ta CTPYKTypy ¢akely TpH CHaTIOBaHHI
METaHOBOJHEBUX CyMilllel, MMOKa3aHo, M0 TeMIlepaTypa Ha oci (akeny Oinbla Hix
Ha nepugepii Ha ~100 C mns cymimi [CH4] / [H2] = 50 / 50, % 06. Y mopiBHSHHI 3
MPUPOJHUM T'a30M.

6. Briepiie nposeneno komm’otepae CFD MonentoBaHHs cliajlioBaHHS METaHO-
BOJIHEBUX CyMIiIlIe# B mapoBoMy KOTJIi (Ha mpukiaai maposoro kotia JJKBP-10 / 13.

7. Iloka3zaHa aneKkBaTHICTb BUPHU(DIKOBAHMX PO3PaXyHKOBUX Mozened 1o
pe3ysbTaTiB  BIAaCHHX eKCIepEeMEHTAIbHUX JOCTi/DKEHb INONO eMICIHHUX Ta
BOTHETEXHIYHUX XapaKTePUCTUK POOOTH MATHBOBUKOPHUCTOBYIOUOTO 00JIaTHAHHS.

HaykoBi pgocinimkeHHss Oynw BHKOHaHI 3100yBadeM Ha KadelIpi aToMHOL
enepretuku HH TATE KIII im. Irops Cikopcpkoro mijy K€piBHMLTBOM K.T.H. JOII.
Bopob6iioBa M.B.

B nucepTariiiHiit po60Ti MocTaBjeHi Ta BUPIlIeHi HACTYIHI HayKOBi 3aBIaHHI:

- BH3HAYE€HHS BOTHETEXHIYHUX Ta E€KOJOTIYHHMX BIACTHBOCTEW I'a30BHX IAJIMB,
CKIaJeHUX i3 CyMilleii MeTaHy Ta BOJIHIO, a came IIBUAKOCTeH TOpiHHS, 3MiHM
aiabaTUYHOl TeMIepaTypy TOpiHHS CyMilleil py 301IbIIeHH] JOIi BOAHIO y MalUBi,
OIIiHIII yTBOPEHHS OKCHAIB a30Ty, Ta BUKUIB COy;



- ATOTOBKA BUMiPIOBAIbHOI YCTAHOBKH /IS IPOBEAEHHS €KCIIEPHMEHTATBHIX
JIOCIII/KEHB;

- BH3HAYEHHS EHEPrOEKOJOTIYHHUX XapaKTEPUCTHK CIIAJIOBAHHS METaHO-
BOJHEBHMX CyMilled B IPOMHCIOBOMY TI'a30BOMY MAaJbHUKY 3 BH3HAYEHHSAM eMicii
NOx, CO Ta TeMnepaTypHUX XapaKTepUCTHK (hakeny 3 IOPIBHSHHSAM 3 BHIIAIKOM
CIAJIFOBaHHS YUCTOTO MPUPOIHOTO ra3y (MeTaHy);

- BHU3HAQYEHHs CEPEJHIX XapaKTePUCTHK TeIUIOOOMIHYy B TONKOBi# Kamepi
3raZlaHoro KOTeJIbHOIO arperary 3a JornomMororo nakety mporpam CFD-moznemroBanss
ANSYS-Fluent.

- 3a pgomomoror mnakery mnporpam CFD-mopemoBanas ANSYS-Fluent
BH3HAYE€HHO BILIUB MPOLEHTHOTO BMICTY BOJHIO B MAJMBHIM CyMillli 3 METAHOM Ha
yTBopeHHs okcuaiB a3oty (NOy), Ipu BUKOPHCTaHHI B IITATHUX OCHOBHMX IAJIbHUKAX
BojorpiitHoro kotia tumry JIKBP-10-13.

- HayKOB€ [IOCII/)KCHHS BHKOHAaHO IIOBHICTIO, 3400yBad IIOBHOI MipOIO
OBOJIO/IIB METOOJIOTi€I0 HAYKOBOI MisSJILHOCTI.

Ouninka 3micTy aucepramii, ii 3aBeplIeHiCTh Ta JOTPHUMAHHSA NPHHIHIIB
aKa/ieMiYHOl J0OPOY€eCHOCTI.

3a cBOIM 3MICTOM JucepTaliiiHa pobora 3m00yBada Psbiyna Pycnana
CepriiioBu4a noBHicTiO Bianoigae CTaHaapTy BHIIOI OCBiTH 3i creriaipHoCcTi 142
ExeprerryHe MammmHOOyyBaHs Ta HapsIMKaM JOCIIiKeHb BiJITOBITHO 10 OCBITHBOL
nporpamu Eneprerrnune MammHoOy Iy BaHHS.

Muceprarifina po6oTa € 3aBepIIeHOI0 HAYKOBOIO TMpaIrelo i CBIAYUTH IPO

HasIBHICTh OCOOMCTOTO BHECKy 3100yBada y HAyKOBHM HampsM _(i3uKa IpOIEeciB
TOpiHHS 1 BIJBUIIEHHS EHEProeKoJOriYHOl e()EeKHBHOCTI EHEeproTeXHOJIOTiYHUX
00'eKTIB i cuCTEM.

Po3rnsiHyBIIM 3BIT MOMIOHOCTI 3a pe3ysibTaTaMHU NEepeBipKUA AUCEpTaIlifHOl
poOOTH Ha TEKCTOBI CIiBHaJiHHSI, MOXXHa 3pOOMTH BHCHOBOK, IO TUCEpTalliiiHa
pobora Ps6iyna Pycnana CeprifioBHYa € pe3yJbTaToM CaMOCTIHHHX OCIIiIKEHb
3100yBava i He MiCTHTb eJIeMeHTIB ¢anbcudikariii, KoMmmisamii, padpukarii, niariaty
Ta 3armo3WveHb. BHUKOpHCTaHi iei, pe3yJbTaTH i TEKCTH IHIIMX aBTOPIB MAarOTh
HaJIe)XKH1 TTOCUJIAHHS Ha BIATOBIIHE KEPEIIO.

MoBa Ta ¢cTHJIb BHKJIAJ€HHS pPe3yJbTAaTiB.

Jluceprariiiina poboTa HarrMcaHa yKpaiHChKOIO.

Marepianu aucepTaniinoi po6OTH BUKJIA[EHO TOCIIJOBHO Ta JIOTIYHO, i3
JOTPUMAHHSAM 3arajbHONPUIHATOI HAYKOBOI TEPMiHOJIOTII. Y TEKCTI TPaIIAIOTHCS
HEe3HaYyHI TrpaMaTH4YHi HETOYHOCTi, SKi HEe BIUIMBAIOTh Ha 3arajbHe CIPHUWHATTA
3MICTYy.

Jluceprariisi CKIagaeThes 3 BCTYIy, 4 po3/isiB, BACHOBKIB, CIIMCKY JiTepaTypH
Ta J0JaTKiB. 3aransHuii obcsr aucepraiii 113 cTopiHOK.



Y Berymi Oyno OOIpyHTOBaHO aKTYyalbHICTh MOCIIMKEHHS, 4iTKO BH3HAYEHO
Horo Mety Ta C(OpMyIbOBaHO OCHOBHI 3aBJaHHsi. BusHaueHO 06’€KT i mpemmer
HayKOBOI'O aHalli3y. PO3kpHUTO HayKOBy HOBH3HY Ta MPAaKTHYHY LIHHICTE OTPMMAHHX
pe3ynbTaTiB, a TaKOXX BHCBITIEHO OCOOMCTHII BHeCOK 3m00yBaua. IIpencTtaBieHo
KJII0YOBi BHCHOBKM poGoTu. Ilomano iHbopmariiio mpo ampobamiro pe3ynbTaTiB
JOCII/DKEHHS] Ta MOXIIMBI HalpsIMH IX MPaKTHIHOTO BHKOpHMCTaHHA. KpiM ToroO,
HaBEJIEHO y3arajibHEeHy 1H(OPMAIIilo PO 00CAT i CTPYKTypy AMCEPTALiHHOI pOGOTH.

Y nepuiomy poszini Oyno 3AiHCHEHO OIVISAN HAayKOBHX DKEPEN, NMPUCBIYECHHX
BUKOPUCTAHHIO MAlMB i3 BMICTOM BOJHIO B IPOMHCJIOBHX i TMOOYTOBHX YMOBaX.
[IpoananizoBaHO OCOOIMBOCTI BUPOOHHIITBA BOMIHIO, @ TAKOX OKPECIEHO MOTEHIiaN
PO3BUTKY BOJHEBOI €HEPreTHKH. PO3risiHyTo HayKoBi Ipaili, B SKHX BHMCBITIIEHO
MaciTabu CIIOXXUBAaHHS IMPUPOJHOTO ra3y Ta MepCIeKTHBUA BUPOOHMITBA 3€JEHOTO
BoHIO. OcOOIUBY yBary NpUIIJIEHO €KOJIOTTYHAM acIeKTaM 3aMillleHHs IIPUPOLHOrOo
rasy BOJHEBHMMHM [aJMBHUMH CyMillaMH. 3aBepIUIYETHCS  PO3MIT  YiTKUM
(hOpMyITFOBaHHSIM METH Ta OCHOBHMX 3aBIaHb JOCIIKEHHS.

Y npyromy po3aiini BUKOHAaHO TEOPETHYHI Ta aHANITHYHI JOCIiIKCHHS
BOIHETEXHIYHUX 1 €KOJIOTIYHUX [OKa3HUKIB ra30BUX MaMB, CPOPMOBAHMX HA OCHOBI
METaHO-BOJHEBHX CyMilleld. PO3rIsiHyTO 3MiHy MIBHAKOCTI TOpiHHS Ta aaiabaTudHol
TEMIIEPATyPH 3rOPSIHHS MPU 3pOCTaHHI YaCTKU BOJAHIO B TAJIMBI, & TAKOX MPOBEIEHO
OILIIHKY yTBOPEHHS OKCHIB a30Ty Ta BUKHiB COs2.

BrpoBa/pkeHHss BOJHIO $K KOMIIOHEHTa JUIsi 3aMiHH MPHPOJHOrO rasy,
HE3BaXKalOYU Ha MO3UTUBHUN €()eKT 3 TOUKH 30py 3MEHIIIEHHS BUKHIIB BYTTIEKHCIIOTO
rasy, CIpUYHMH]IE 3MIHM y BOTHETEXHIYHHX 1 EKOJIOTIYHHX XapaKTePHCTHKAaX
NaJIMBHO-OKUCIIOBAJIBHUX CyMimied. 3okpeMa, Ile MPOSBISETHCA y 30iIBIIEHHI
BUATpAT IMAJIbHOIO Yepe3 HIKYY TEIUIOTYy 3rOpsSiHHSA BOJHIO, & TaKOX Y 3POCTaHHI
koHueHTpanii NOX, 1110 3yMOBIIEHO BHIUMH TeMIIEPATyPaMH 3TOPSHHS.

Y TperpoMy pO3IiJi NPOBEACHO EKCIePUMEHTAIbHI IOCIHiIDKCHHS TOPiHHA
METaHO-BOJIHEBUX CyMillled y TPOMHCIOBOMY ra3oBoMy mnaibHuky SUEMAX 3
MaKCUMaJIbHOIO MOTyXHicTio 10 30 kBT. BunpobyBaHo pexxuMu 3 BOAHEM Yy CKIai
nanuBa Ha piBHI 30 % Ta 50 % 00’€eMHOI YacTKH, a TaKOX PEXHM IIOBHOTO
3aMilieHHst npupoaHoro rasdy BomueM ([Hz] = 100 % 06.). MeToro eKCrepuMeHTy
OyJ0 OLIHUTH EHEProeKOoJIOTIYHI XapaKTepUCTHKU TPOIeCy 3TOpSHHS, 30KpeMa
Bu3HauuTu piBHI emicii NOx i CO, TtemmepaTypHi BJIAaCTHBOCTI IIOIyM’s, Ta
MTOPIBHSTH IIi TTApAMETPH 3 pe3yJIbTaTaMHU CIIATIOBAHHS YUCTOTO METAHY.

Pe3ynbrati eKCIIEpUMEHTIB MPOAEMOHCTPYBAIH, IO JOJaBaHHS BOIHIO [0
MaJMBHOI CyMIIli CHOpHS€E€ 3HIKEHHIO BHKHAIB OKCHAY BYTIJIEIl0, BOAHOYAC
HiIBUIIYIOYH TeMIlepaTypy IWMOBHX Ta3iB Ta CIPHYMHSIOUM 3POCTaHHS eMicil
OKCH/IiB a30Ty. 30KpeMa, ITPpH BUKOPHCTaHHI YucTOro BoaHio piBeHs NOX 3pic y 1,5—
2 pasu, pocsraroud 50-89 ppm. Ilpu npomy emicis CO npu CHIBBITHOIIEHHI
[CH.4]/[H2] = 50/50 06.% 3MeHmmuiace npubiau3Ho y 20 pa3iB — no 1-2 ppm.



TakoX BCTaHOBIIEHO BIUIUB KOHCTPYKTHBHUX OCOOJIMBOCTEH TallbHHMKA:
noxkuHa ¢akena y SUEMAX B pocnmimxyBaHuX pexuMmax Bussuiacs Ha 20 %
MEHILOI0 MOpiBHSAHO 3 mnanbHUKOM Tunmy CHC, mo cBigumth mpo e(heKTHBHICTH
KOHCTPYKIIii cTabiiizaropa moixym’s.

VYV 4yeBepToMy po3mini OyNo AOCHIIXEHO BIUIMB YAaCTKH BOJHIO B METaHO-
BOJIHEBIM CyMilll Ha piB€Hb YyTBOPEHHS OKCHAIB azoTy (NOX) mim gac 3ropsiHHS B
CTaHIApTHUX OCHhOBUX NaJbHUKax BogorpiiHoro komra tumy JIKBP-10-13. Okpim
1[bOT0, Y poOOTi Nepeabadanocs BUSHAYSHHS yCepeIHEHUX MapaMeTpiB TeII000MiHy
B TOIKOBI# KaMepi 3raJJaHoro KOTEJIFHOTO arperary 3 BUKOpHcTaHHsIM 3aco6iB CFD-
MoJieTFoBaHHs Ha 6a3i mporpamHoro komiuiekcy ANSY'S Fluent. [Ticns monepeausoi
BepHdikallii MoJiei Ha OCHOBI €KCIIEpUMEHTAIBHUX JAaHUX, B3ATHUX 3 OMyOIiKOBaHUX
JOKepesl, CTaJ0 MOXJIMBUM AOCTIAWTH PO3IIMPEHUHN CIIEKTP PEeKUMHUX IapaMeTpiB,
110 BIUTMBAIOThH Ha €)eKTUBHICTH (PYHKI[IOHYBaHHS KOTEJIFHOI YCTAaHOBKH.

Jluceprariitia po6ota oopmiteHa BinmoBiaHO 10 BUMor Hakazy MOH VYkpainu
Bix 12 ciunas 2017 p. Ne 40 «IIpo 3arBepmkeHHss BUMOT 10 O(pOpMIIEHHS AUCEePTALii».

OnpuiroaHeHHs pe3yJbTaTiB AUcepTaniiHOT po6oTH.

HaykoBi pe3ynpTaTh aucepranlii BHUCBITIeHI y 4 HaykoBUX MyOmikaIisx
3m00yBada, cepell sIKMX: 4 CTaTTi y HAyKOBHX BHIAHHSX, BKJIOYEHUX Ha JaTy
oIy 0JIiKyBaHHsI IO MEePeITiKy HayKOBHX ()axOBHUX BUAAHb Y KpaiHu;

Takox pesynpratu aucepramii Oynau ampoboBaHi Ha 4 HayKOBUX (axoBHUX
KOH(epeHIIisIX.

Vci HaykoBi myOJtikariii 3700yBaya BiJ3HAYaIOTHCS BUCOKHM PiBHEM HayKOBOI
SIKOCTI, TPOMIILIA pelieH3yBaHHSA Ta IMepeBipKy Ha IulariaT BiAMOBIIHO IO BHUMOT
BugaBHUITB. OCOOUCTHI BHECOK aBTOpa y CIiBaBTOPCHKUX POOOTaxX € CyTTEBHUM i
HiATBEPKYETHCS Oe3MocepeTHFOI0 YIACTIO y BUKOHAHHI JOCIiIKE€Hb, BUKIAJCHUAX Y
BiIITOBIIHUX MyOJIiKaIIisX.

TakuMm YHHOM, HAYKOBI pe3yJIbTaTH OIMKCaHI B JUCePTaLiliHili poOOTi MOBHICTIO
BHCBITJIEH] Yy HayKOBUX IyOmikamisix 3100yBaya.

HenmoJiixn Ta 3ayBa)ceHHs 10 AucepTaliiHoi poGoTH.

1. YV nepuioMy posfijii pO3MNISHYTO IMOTEHHIHHWK 00CAr BHPOOHHIITBA
«3eJIeHOro» BOJHIO B YKpaiHi, OfHAK IOIIGHO Oyjio 6 IOMOBHUTH aHami3 OLIbII
aKTyaJlbHMMH CTATHCTHYHHUMH JaHHMH, 3B)XKAl0YH Ha IIBUAKHH PO3BUTOK i€l chepu
Ta 3pOCTaHHs IHTEPECY O BOAHEBOI €HEpreTUKH y CBiTi Ta B Ykpaini. Kpim Toro,
Bapro Oyj0 6 IIMpIne BUCBITIMTH CaM MpOLEC BHUPOOHHMIITBA BOIHIO, 30Kpema
TEXHOJIOTIUHI MiIXOMH, JDKepella eHeprii Ui eleKTPOJi3y, eKOJIOriYHiI acleKkTw, a
TaKOX IIEPCIIEKTHBH PO3BUTKY iHPPacTpyKTypH AJis 30epiraHHs Ta TPaHCIIOPTYBaHHS
BozHIO. lle mo3Bonuno 6 HajgaTH yMTaveBi OLTBLI IOBHE YSBIEHHS IIPO CTaH i
MOTEHIIia]l BOJHEBOT EHEPreTHKH B YKpaiHi.



2. VY po3aini, NpUCBSIYEHOMY OIJISITy JIiTEpaTypH, 3BEPTAETHCS yBara Ha Te,
II0 BUPOOHHUIITBO BOJHIO CYIPOBOJKYETHCS 3HAYHMMH AOAATKOBHMH BHUTPATaMH.
BonHouac y poOOTi HE pO3KPHUTO MOXKIIMBI IIISXHU TOIOJIAHHS IIi€l MpobIeMu — K
TEXHIYHOI'0, TaK 1 €KOHOMIYHOTO Xapaktepy. JlouiipHO Oyj0 6 IONOBHHUTH aHai3
IpUKJIaJaMi Cy4acCHHUX TEXHOJIOTIYHUX pillleHb, MEXaHi3MiB (piHAHCOBOI ITiATPUMKH
ab0 MIDKHapOJHOTO JOCBily, sIKi JO3BOJISIIOTH 3MEHIIMTH BapTiCTh BUPOOHMIITBA
BOJIHIO Ta 3pOOUTHU HOro OibIl KOHKYPEHTOCTIPOMOXHHUM. Takuil miaxin cripuss Ou
rIMOIIOMY PO3YMIHHIO BUKJIMKIB i IEPCIIEKTHB PO3BUTKY BOIHEBOI €EHEPIeTHKH.

3. Y npyromy po3auli poOOTH BCi PO3paxyHKH CHAIOBaHHS METaHO-
BOJIHEBUX CyMIiIlIel MpeICTaBICHHI AJIsl CTEXIOMETPUYHOTO PEXHY TOPIHHS, B TOM kKe
Yac B ra30BUX KOTJIaX 3BHYAWHO NMPHWHATO BUKOPHCTOBYBATH KOEQIlli€HT HAITUIIKY
noBiTpst Ha piBHI o0 = 1,05, ToMy HOOIIITBHO BKAa3aTH SK Taka 3MiHA YMOB TOpiHHS
BIUIMHE Ha MapaMeTpH SKi PpO3IISAAIOTBCS NpPH CIAJIOBaHHI METaHO-BOJHEBHUX
CyMilIen.

4. B po6oTi po3risgaroThCs CyMIlli CHAFOBaHHS NPHPOAHBOTO Tra3zy Ta
BOJHIO MpPU OJHAKOBHX KoedillieHTaX HAJIJIUIIKAaX IOBITPs, aje He BPaXOBYETHCS
pi3Ha peakLiiHICTh NaIKB.

5 [Ipu CFD wmopenmoBaHHI B 4YeTBEPTOMY pO3MiJi aBTOp HE HABOJAWUTH
TPaHUYHHUX YMOB TEIUIOOOMIHY B TOIII KOTJIa Ta YMOB CIIAJFOBaHHS rasy.

6. B po0oTi po3rismaeTscsi YTBOPEHHS OKCHAIB a30Ty Ta MOHOOKCHIY
BYIJICIIO MPH Pi3HUX yMOBaXxX CHAIOBaHHS ( KoedillieHTa HaJJMUIIKy HOBITps), aie
JUTS aJleKBaTHOTO TOPIBHSHHS pe3yJIbTaTiB Taki 3HAYeHHS CliJ IPUBOIUTH B
mr/M/Ix abo mepepaxoByBaTH Ha CTaHAAPTHHUI BMICT KUCHIO B IPOAYKTaX 3rOpaHHs-
3% .

7. B po6oTi npucyTtHi opdorpadiuyHi TOMUIKH Ta HETOUHOCTI.

BBakaro, 10 BUCJIOBJIEHI 3ayBaX€HHS HE € BU3HAUAJIBHUMH 1 HE 3MEHILIYIOTh
3arajibHy HayKOBY HOBHM3HY Ta MPAKTUYHY 3HAUYUMICTh pe3yJIbTaTiB Ta HE BIIMBAIOTh
Ha TIO3UTUBHY OIIHKY AMCEpPTaIliiHOI pOOOTH.

BucHOBOK npo AucepraniiiHy pooory.

Bpaxkaro, 110 aucepraliiina pob6ora 37m00yBava cTyneHs JOKTopa digocodil

Ps6iyna Pycnana CepriiioBudya Ha TeMy «EHeproTexHOJOri4HI OCOOIMBOCTI
BUKOPHMCTAHHS BOJHEBHX TEXHOJIOTiH B TEXHOJOTIYHMX yCTaHOBKax» BHUKOHAHa Ha
BHCOKOMY HAayKOBOMY piBHi, HE OPYIIy€ IPUHIAITIB aKaJeMidHOi J0OpOYECHOCTI Ta
€ 3aKiHYeHUM HAYKOBHM JIOCIiDKEHHSM, CYKyIHICTh TEOPETHYHHX Ta MPaKTHIHHX
pe3yJIbTaTiB SIKOrO0 pO3B'S3y€ HAyKOBE 3aBJIaHHs, IO Ma€ iCTOTHE 3HAa4YeHHS UL
ramysi 3HaHb - 14 enekTpuuHa imxeHepis. JlucepraniiiHa po6oTa 3a aKTyalbHICTIO,
MPaKTHYHOIO I[HHICTIO Ta HAyKOBOIO HOBH3HOIO IOBHICTIO BI/IOBIA€ BHMOTraM
YUHHOTO 3aKOHOIABCTBa VYKpaiHu, 1m0 mepexbadeHi B m6 — 9 «llopsaky



NPUCYDKEHHS CTyneHs JoKTopa ¢inocodii Ta ckacyBaHHsS pillleHHS pa30BOi
Ccreliagi3oBaHOi BYEHOI paiM 3aKiaiy BHINOI OCBiTH, HAayKOBOI YCTAHOBH IIPO
NPUCYJDKEHHS CTyIeHs JokTopa dinocodii», 3aTBepmxenoro [Tocranosoro Kabinery
MisictpiB Ykpainu Big 12 cignas 2022 p. Ne 44,

3n00yBau Ps6uyn Pycnan CeprifioBuy 3aciyroBye Ha MPHUCYIDKEHHS CTyIEHS
nokropa ¢inocodii B ranysi 3HaHb 14 EnexTpuuHna imkeHepis 3a crenianbHicTo 142
Enepro MammHoOy 1yBaHHS.

Peuensent:
JOLeHT KadeIpyu aTOMHOI
€HEepreTUKN
KIII im. Iropst Cikpcrkoro,
KaHIUJAT TeXH. HayK, JOIEHT
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