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1. EQexTuBHICTh CYIHOBUX TEIJIOYTUII3AliTHMX €XXEKTOPHUX CUCTEM OXOJIOIKEHHS 3 TEeIJIOAKyMYIIOBAaHHSIM

2. Efficiency of ship heat-driven ejector cooling systems with thermal storage

Pedepar:

1. luceprauis npucBga4eHa KOMIIJIEKCHOMY €KCIIEPUMEHTAIIBHOMY i TEOPETUYHOMY JOCIIIPKEHHIO TOLiIbHOCTI
BIIPOBA/I’)KEHHS €>KEKTOPHUX X0JI0OUIbHUX MamuH (EXM), 1110 CrIoXX1BaloTh BTOPUHHY TEIJIOTY CyITHOBUX
eHepreTUYHUx ycTaHoBOK (CEY), a Takox Tennoakymysstopis (TA) s 3a6esnevenns remnortoo EXM mig dac ii
HecCTaui, 3 METOI0 3HWKEHHSI BUTPATU CyJHOBOTO I1aJliBa Ha BUPOOHUIITBO LITYYHOTO X0JIOAY Ha 3ac006ax BOLHOTIO
TPaHCIIOPTY, Ta 3 METOI0 3MEHIIEHHS BKJIANy CyJHOBUX X004unbHUX cucTeM (CXC) y eMicilo TapHUKOBUX rasiB
(TT"). Pozpobneno cxemHi pimeHHsa CXC Ha ocHOBi EXM, mo cioskuBae BTOpUHHY TenoTy CEY, 3 TA ta 6e3 TA,
olliHeHO iX eHepreTu4Hy edpexkTuBHicTh. OnHOCTyIeHeBi EXM pekoMeH10BaHO /Jisl CUCTEM KOHAUI{IOBaHHS
OBITP#, KaCKaJHi €XXEKTOPHO-TIAPOKOMIIPECIHHI — 171 OTpMMaHHA Temneparyp 1o -28 °C. HaBezeHo pe3ysbratu

€KCIIePUMEHTAJIbHOTO Ta TEOPETUYHOIO JOCiIKEHHS €(PEKTUBHOCTI €XXEKTOPiB pi3HOi reomeTpii y ckiani EXM Ha



xosnogoareHTi R245fa. 3anponoHoBaHO KOHCTPYKIIiIO €XKEKTOpa 3 aBBTOMAaTUYHUM PEryJII0OBAaHHSM FeOMETPUYHHUX
rapaMeTpiB, eKCIIepUMEHTAIbHO JOBEIEHO 0ro epeKTUBHICTh Ta JOLiIbHICTh 3aCTOCYBAaHHS y CyIHOBUX EXM.
3anponoHoBaHo KOHCTPYKLito TA 3 maTepiasiom 3 pazoBum nepexonom (M®PII) Ta ekcriepUMEHTAJIbHO JOBEIEHO
IOLiNBbHICTh BKJIIOYEHHS TepMopo3iypeHHoro rpadity 1o MOII nis inteHcudikauii TernyonepeHocy. AIanToBaHO
METOJIMKY €KOJIOTO-eHepreTuyHoro aHaidy 7o CXC Ta 3 ii BUKOpUCTaHHSIM OOI'PYHTOBAHO BUOIP XOJI0J0AreHTiB i
IOLJIbHICTh BIIPOBA/I)KEHHSI pO3pO0JIeHUX Y IUcepTallii cxeMHUX pilieHb cyaHoBux EXM 3 TA ta 6e3 TA.

2. The dissertation is devoted to a complex experimental and theoretical study of the feasibility of application of
ejector cooling machines (ECMs) that consume waste heat of ship power units (SPU), as well as thermal energy
storage (TES) units to provide ECM with heat during its shortage, with the aim of reduction of the consumption of
ship fuel for production of refrigeration on sea and inland water transport, and with the aim of reduction of the
contribution of ship refrigeration systems (SRS) to the emission of greenhouse gases (GHG). Schematic solutions of
the SRS based on the ECM, which consumes the waste heat of the SPU, with and without TES unit, were
developed, and their energy efficiency was assessed. Single-stage ECMs are recommended for air conditioning
systems, cascade ejector-vapor compression ones - for obtaining temperatures up to -28 °C. The results of
experimental and theoretical research on the efficiency of ejectors of different geometries in the composition of
the ECM with the refrigerant R245fa are presented. The design of the ejector with automatic adjustment of
geometric parameters is proposed, its efficiency and feasibility of application in shipboard ECMs are
experimentally proven. The design of TES unit with a phase change material (PCM) is proposed, and the feasibility
of including expanded graphite in the PCM to intensify heat transfer is experimentally proven. The methodology of
ecological and energy analysis is adapted to the SRS, and with its use, the selection of refrigerants and the
feasibility of implementing the circuit solutions of shipboard ECMs with and without TES units developed in the
dissertation are substantiated.
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