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5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

Po3pobka KoHuenii KOMOIHOBAaHOTO BHUPOOHHUIITBA €HEPrii B CyJHOBiII Ta CTalliOHapHil €HepreTulli Ha OCHOBI

BHYTPIIIHbOLMKJIOBOI HU3bKOTEMIIEPATYPHOI TPUTreHepallii
Ha3zBa po6oTH (aHrJI)

The development of cogeneration concept in marine and stationary energetics based on low-temperature intracyclic
trigeneration

Pedepar (yxp)

Mera HJIP - po3po6ka KoHLemnlii KOMGiHOBaHOrO BUPOOGHUIITBA €JIeKTPUYHOI (MeXaHiyHOi) eHeprii, Tera Ta X0J04y B CyOHOBIl
Ta CTaljOHApHI eHepreTulli LJISXOM BHYTPIIHBOIMKIOBOI TpaHchopmanlii CKAJHOro Temsa i3 3aCTOCYBaHHSIM
HU3bKOTEMIIEPATYPHUX LUKJIB Ha 030HOOe3neyHux HPT, mo 3a6e3nedyloTh CKOPOYEHHS CIIOKMBaHHA manusa (Ha 5..10 %) i
nipBumenHs: noTyxHocTi (Ha 10..15 %). O6'eKT mociimXKeHb - NMPOLECH YTHIi3auii CKUIHOrO €HEepronoTeHLialny ABUTYHIB Ta
eHeproycraHoBok. dyHmaMmeHTaspHa NpoGiiema, 10 BUPIMYEThCS: BUKOPUCTAHHS CKUIHOTO €HEpromoTeHLjally B CYAHOBIN Ta
CTal[jOHapHi/l €eHepreTulli B yMOBax OOMEXEHHUX OOCATiB CKUAHOTO Tersa abo 5K HOro BUKOPUCTAHHS [1JIsl 30BHIMIHBOTO TEIUIO- i
XOJIOAOCTIOXKMBAHHS Ta MPU €KCIUlyaTalii B yMOBaX MOMIpHOTO KiimaTy YKpaiHM 3 MeTOIO MiBUILIEHHS MaJMBHOI €(PEKTUBHOCTI
MIJIIXOM TpaHcdopMalii Tema 3a HOBUX MPUHLUIIB - i3 3aCTOCYBaHHSAM OYCTEpHUX HU3bKOTEMIEpATypHUX LuKiIiB Ha HPT,
BUSIBJIEHHSI OCOOJIMBOCTEN Ta 3aKOHOMIpDHOCTEH ix peasniszauii SIK OCHOBM KOHIEMIii KOMOGIHOBAaHOTO BHMPOOHUITBA €HEeprii 3
BHYTPIlIHBOLIMKJIOBOIO (IJIs1 MOTpe6 €HEepProyCTaHOBKM) TpUTreHepauiel. Pesynbrat nociimpkeHHs.l. PO3pO6JIEHO KOMILIEKC
}isMuHMX i MaTeMaTUYHUX MOJeJIel MPOLECiB BHYTPIlIHbOLMKIOBOI TpaHC(pOpMalii CKUAHOTO TEIJa €HEProyCTaHOBOK. 2.
Po3po6sieHO aHaMITU4HI 3a/Ie5KHOCTI JJjIs BU3HAYEHHS TEIJIOBUX KOe(illieHTiB BIOCKOHAJIEHUX CTYIiHYAaCTO-KACKAJHUX LIMKIIiB
TpaHchopmalii CKMAHOTO Temja B XOJ0J, Ta NPUHLMIIM pallioHalbHOI oOprasisauii TemnynoQi3nYHUX MPOLECIB Y NPSIMOMY
(TEnI0CUI0BOMY) Ta 3BOPOTHOMY (XOJI0IUIBHOMY) TEPMOJMHAMIUYHMX LUKJIAaX, METOAM BU3HAYEHHS iX ONTMMAJIbHUX IapaMeTpiB.
3. BusHaueHO 3aKOHOMIPHOCTI NpPOLECiB HU3BKOTEMIIEPATYpHOI TpaHc@opmallii CKUOHOrO Telja €HEproyCTaHOBOK B Pi3HUX
KJIIMaTUYHUX YMOBAX, SIKi OOYMOBJIIOIOTh OCOOJIMBOCTI POOGOTH CTYIIEHIB TepMOTpaHCPOPMATOPiB KOMOIHOBAHOTO TUIIY 3aJI€KHO
Bifl IIMOVHY OXOJIOJKEHHSI BXiTHOTO TOBITPsl, TOOTO Bifl pi3HOTO XapaKTepy [IOTOYHOTO TEMJIOBOrO HaBaHTaXeHHs. 4. [Toka3aHo
e(eKTUBHICTb 3aCTOCYBaHHSI TEPMOTPAHCHOPMATOPIiB KOMOIHOBAHOTO TUIY 3 aOCOPOLIMHUM (BOASIHUM) BUCOKOTEMIIEPATYPHUM
CTyIeHeM i Hu3bKOTeMIepaTypHUM cTyneHeM Ha HPT, siki 3a6e3neuyoTb rJMOOKY yTUi3allilo Tersa, CKOPOUEHHS CIOKUBAHHS
NajauBa, 3POCTaHHS BUPOOHUITBA MeXaHiYHOi abo esyieKTpuyHOi eHeprii. 5. PO3po6sieHO METOHOJIOri0 OLiHKM €(PEeKTUBHOCTI
OXOJIOJKEHHS LMKJIOBOTO IIOBITPSI Ha BXOJi €HEProyCTaHOBOK 3aJIeXKHO BiJi KJIIMaTMYHMX YMOB €KCIUIyaTalii Ha OCHOBI

TEPMOYaCOBOTO MMOTEHLiay.
Pedepar (aHr1)

The purpose of research - development concepts of combined electrical (mechanical) energy, heat and cooling in the vessel and
stationary power plants by intracycle transformation of waste heat using low-temperature cycles of ozone safety refrigerants,
providing reduced fuel consumption (5...10%) and increasing output power (10...15%). The object of research - the process of
recycling waste energy potential of engines and power plants.The fundamental problem to be solved: The use of waste energy
potential of marine and stationary power under conditions of limited amounts of waste heat or use for external heat and cooling
and the operation in the climatic conditions of Ukraine to improve fuel efficiency by transforming heat with the new principles -
the use of low-temperature refrigerant cycles, identifying characteristics and patterns of implementation as the basis of the
concept of combined energy intracycle (for the needs of power plants) trigeneration. The results of research. 1. The complex of
physical and mathematical models of the processes of intra-cycle transformation of waste heat of power plants was developed.
2. Analytical dependencies to determine the thermal coefficients of the advanced stage-cascade cycles of the waste heat



transformation into the cold and the principles of rational organization of thermophysical processes in the power and heat
pump (refrigeration) thermodynamic cycles, and methods for determining their optimal parameters have been developed. 3. The
consistent patterns of the processes of low-temperature transformation of the waste heat of power plants in different climatic
conditions that affect the operating features of the stages of thermal transformers of a combined type that depending on the
cooling depth of the inlet air are determined. 4. The efficiency of the use of thermal transformers of a combined type with an
absorption (water) high-temperature stage and a low-temperature freon stage, providing deep heat utilization, reducing fuel
consumption, increasing the generation of mechanical or electrical energy is shown. 5. A methodology for evaluating the
efficiency of cooling the cyclic air at the input of power plants that depends on the operating conditions based on the thermal-
hourly (degree hours) potential has been developed.

Inpexc YIK: 621.58 /.59, 621.57:620.97

Kopgu Temarnunux pyopuk HTI: 55.39.41
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

HaszBa npoaykuii (ykp): ®isuuHa Ta MaTeMaTHuHa MOJIeJIi IPOLIECiB BHYTPIIIHbOLMKIIOBOI TpaHChOpMallii CKUIHOTO Tera,
BIJOCKOHAJIEH] CTyMiHYaCTO-KaCcKagHi KM TpaHchopManii CKUIHOTO TEIIa B XOJIO[I, METO/I0JIOTisI OLiHKM e(EeKTUBHOCTI
OXOJIOJKEHHS LIMKJIOBOTO IMOBITPS HA BXOJi EHEPTOYCTAHOBOK 3aJI€XKHO Bif KJIIMAaTUYHMX YMOB €KCIIJTyaTallii Ha OCHOBI

TEpPMOYaCOBOTO MOTEHLiay.

Haspa mpoaykuii (anrJi): Physical and mathematical models of in-cyclic waste heat conversion processes, advanced stage-
cascade cycles of waste heat conversion for cooling, a methodology for estimation of the efficiency of power plant intake air
cooling in dependence of climatic conditions of operation by thermo-hour potential.

OuiKyBaHi pe3yJIbTaTH:
T'anyss 3acrocyBaHHs: 73.10.2 JlJocymimpKeHHS i pO3pOOKU B rajysi TEXHIYHUX HayK

Onuc npogykuii (ykp): Po3po6seHo kommseke GisnIHNX i MaTeMaTU4YHNAX MOJIesiell IIPOLeCiB BHYTPIIHbOIMKIIOBO]
TpaHcdopmallii CKUHOTO Telja 3 OXOJIOIKEHHSIM LIMKJIOBOTO MOBITPS Ha BXOJi €eHEProyCTaHOBOK, BCTAHOBJIEHI OCOGIMBOCTI Ta
3aKOHOMIPHOCTI IPOLIECiB 3aJIE5KHO Bifi KJIIMAaTUYHUX YMOB eKCIuTyaTallii. Po3po6sieHo BIOCKOHAEHi CTyNiHYaCTO-KaCcKaIHi
IYKIM TpaHcdopMmalii Ternsia Ta IpUHIUIM pallioHaIbHOI opraHisaliii mpoiiecis, MeToau BU3BHAYEHHS iX ONITUMAaTbHUX
napameTpiB. METOJIOJIOTIIO OLIHKY €(PeKTUBHOCTI 0X0JIOIKEHHSI IIUKJIOBOTO MOBITPSI HA BXO/li EHEPrOoyCTaHOBOK Ha OCHOBI

TEPMOYaCOBOTO MMOTEHLIiay.
ComianbHO-eKOHOMIYHa crpsimoBaHicTs HTII:
Crapgis 3aBepmenocti HTII: 3sit no HIIJKP
Brupoeagskenns HTII: He BuposamxeHo
Crpoku BrnpoBagskenHs: 07.2018

Bupo6uuk npoaykuii: HYK
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"3aBoj, "EKBaTOp") Ta BIPOBAIPKEHI Y CUCTEMAax aBTOHOMHOTO eHepro3abesneueHHs (TOB "Canpopa”-"Pepsico Ukraine" (M.

Mukosnais)).
IlepcrieKTHBHI PUHKH: TiATIPUEMCTBA-BUPOOHNKY TEIJIOOOMIHHOTO Ta XOJIOIUJIBHOTO O6JIaTHAHHS
IpaBa iHTeJIEKTyasIbHOI BJIacHOCTI: [T0aHO 3as1BKY Ha BUIa4y OXOPOHHOTO JIOKYMEHTY
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