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

Pedepar:

1. luceprarnis npucBsyeHa KOMIIJIEKCHOMY €KCIIEPUMEHTAIBHOMY i TEOPETUYHOMY JOCIIIPKEHHIO OLiTbHOCTI
BIIPOBAP)KEHHSI €XXKEKTOPHUX X0JIOOUIbHUX MamyH (EXM), 1110 CIIOXXUBAIOTh BTOPUHHY TEIJIOTY CYLHOBUX
eHepreTnyHux ycTtaHoBOK (CEY), a Takox Temnnoakymysstopis (TA) pis 3abesnedeHHs TenyioToo EXM mif vac ii
HeCTadi, 3 METOI0 3HUKEHHS] BUTPATH CYAHOBOTO Maj1Ba Ha BUPOOHMIITBO MITYYHOTO XOJI0y Ha 3aC006ax BOJHOIO
TPaHCIIOPTY, Ta 3 METOI0 3MEHIIEHHS BKJIaNy CyJHOBUX XosonunbHUX cucteM (CXC) y eMicito napHUKOBUX rasiB
(TIT'). Po3pobaneno cxemHi piieHHs CXC Ha ocHoBi EXM, mo cnoxxusae BropuHHY TennoTy CEY, 3 TA ta 6e3 TA,
OLIiHEeHO iX eHepreTu4Hy epekTuBHicTb. OpHOCTyNeHeBi EXM peKoMeH0BaHO [J1s1 CUCTEM KOHIUIiIOBAaHHS
MOBITPS, KACKaJHi €XXEKTOPHO-TIAPOKOMIIPECiHHI — 1711 OTpUMaHHs Temneparyp o -28 °C. HaBegeHo pe3ysnbratu
€KCIIEPMMEHTAJIbHOI'O Ta TEOPETUYHOTO JOCTiIKEeHHS e(PeKTUBHOCTI €>XKeKTOpiB pidHoi reomeTpii y cknaai EXM Ha
xosiopoareHTi R245fa. 3anpornoHoBaHO KOHCTPYKIIO €5KEKTOPa 3 aBTOMAaTUYHUM PETyJIIOBAHHSIM r€OMETPUYHUX
IIapaMeTpiB, eKCIIEPUMEHTAJIbHO JOBEIEHO 0ro e(peKTUBHICTD Ta AOLIBbHICTh 3aCTOCYBAaHHS Y CyAHOBUX EXM.

3anpornoHoBaHoO KOHCTPYKLio TA 3 maTepiasiom 3 pazoBum nepexonom (M®PII) Ta ekcriepuMeHTaJIbHO TOBELIEHO



IOLiNBbHICTh BKJIIOYEHHS TepMopo3imupeHHoro rpadity 1o MOII o inteHcudikalii TernyionepeHocy. AIanToBaHO
METOJIMKY eKOoJIoro-eHepreTuyHoro aHasnizy 7o CXC Ta 3 ii BAKOpUCTaHHSIM OOIPYHTOBaHO BUOIp X0JIOOAreHTiB U’

IOLJIbHICTh BIIPOBA/I)KEHHSI pO3pO0JIeHUX Y JUCePTallii 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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