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Pedepar:

1. Inceprais npucBsYeHa po3po6li TEOPETUYHUX OCHOB PO3PAXYHKY BJIACTUBOC-TE EPCIEKTUBHUX CyMillei
XO0JIOIOAreHTiB 3 METOIO MOJIIINIIeHHS €KOJIOTO-eHepreTU4HOI e(PeKTUBHOCTI CYJHOBUX [IB3 LIJISIXOM BUKOPUCTAHHS
cructemu crabini-3anii TeMneparypu nanvaa Aj1si MifTPUMKU MOT0 B'SI3KOCTI y 'PaHULSIX, Iepef0adeHrX 3aBOOM-
BMpPOOHUKOM. Ha nifcTaBi eKcriepruMeHTaIbHUX Ta JOAATKOBO OTPUMAaHMX ONIOPHUX JAHUX 32 METOJVKOIO 3
BUKOpHUCTaHHIM QYyHKIi B3aeMOii KOMIIOHEHTIB cyMili po3pobJieHi euHI MOLeJli CTaHy /AJ1Sl PO3PaxyHKY
TepMOJMHaMIYHUX BJIACTUBOCTE! NepCreKTUB-HUX cymien R32 /R125, R125 /R290 ta R134a /R290. 11i BnactruBOCTi
HEOOXiJIHi 1711 IPOEKTYBaHHS XOJIOJUJIbHUX YCTAHOBOK CYJHOBUX CUCTEM OXOJIOJKEHHS Ta KOHAULi-OHyBaHHS Ha
0asi BKazaHux cyMimeil. OTprMaHi MOJeJIi CTaHy BBEJIeHi y aBTOMATU30BaHy iH(poOpMalliiiHy cuctemy, 3a

IIOTIOMOTOI0 SIKOi BUKOHAHO aHaJli3 TepMOJIMHAMIYHO]I [TOBEIiHKM CyMillell xosiofoare-HTiB y cTaHi (pa3oBoi



piBHOBaru. Y pe3yJsbTaTi aHasli3y BU3HAYEHI a3€0TPOIHI CKJIaAM NOCIIIKYBAaHUAX CyMilllell Ta OTPUMaHi Tabuii
TEPMOJMHAMIYHUX BJIACTUBOCTEN Cy-Milllell y Aiarna3oHax TEMIEPATypy Ta TUCKY, XapaKTEPHUX 11711 pOOOTH
XOJIOAWIBHUX YCTaHOBOK CYIHOBUX CUCTEM OXOJIOIKEHHS. [IpoBeieHO aHasli3 €KOJIOro-eHepreTU4YHol
€(EeKTUBHOCTI X0JIOJUJIbHOI yCTAaHOBKM CUCTEMU CTabilizalii TeMnepaTypy najausa CygHOBOTO OU3EJIbHOTO
IBUTYHA, SIKUI1 ITPallloe Ha MaJvBi i3 HAAHU3bKMM BMICTOM CipKU. Y pe3ysbTati aHasizy 3p061€HO BU-CHOBOK IIPO
[IepPCIEeKTUBHICTh BUKOPUCTAHHS HOBUX CyMilllell X0JI0[0areHTiB Ta iXx KOMIIOHEHTIB SIK pOO0YUX PEUOBUH CYJHOBUX
XOJIOAWJIBHUX YCTaHOBOK. KJIt04OBi €J10Ba: €KOJIOTiUHI BUMOTH, po604uii IIpoLec, NalxBa i3 HaJHU3bKUM BMiCTOM
CipKH, cucTeMa crabisnisalii TeMnepaTypu NaluBa, AU3eJbHUN IBUTYH TPAHC-TIOPTHOTO CY[IHA, CyMillli
XO0JIOOAreHTiB, MOZIeJi CTaHy, TEPMOIMHAMIYHI BIaCTUBOC-Ti, aBBTOMAaTH30BaHa cUCTeMa, pa30Ba piBHOBAra,

TabJIMLli BJACTUBOCTEN, 1I€PCIEKTUB-HICTh BUKOPUCTAHHS.

2. The dissertation deals with issues related to solving the scientific and applied problem of improving the
environmental and energy efficiency of marine diesel en-gines and their systems in connection with the constant
tightening of international re-quirements. Thermodynamic processes in diesel engines and in refrigeration units of
fuel temperature stabilisation systems were chosen as the object of research. Refriger-ation units on ships of
various types and purposes are also used in many systems: in hold cooling systems on refrigerated ships, in gas re-
liquefaction systems on LNG carriers, in air conditioning systems and in provisions stores on all types of ships.
This work investigates the operating process of a marine diesel engine using ul-tra-low sulphur fuels. Such fuels
are recommended for use in marine vessels by the International Maritime Organization to reduce the volume of
harmful emissions. In order to reduce the impact on the greenhouse effect, the paper proposes to use promising
mixtures of ozone-friendly and natural refrigerants for the refrigeration unit of the fuel temperature stabilisation
system. As shown by the comprehensive eco-logical and thermo-economic analysis performed in this work, the
use of new mix-tures in the system for stabilising the fuel temperature of a marine diesel engine will improve the
environmental performance of its refrigeration unit and achieve greater energy efficiency of the cycle than when
using the components of the mixtures, one of which is a fairly common refrigerant. To analyze the possibility of
efficient use of the studied mixtures as working sub-stances of ship refrigeration systems, the method developed
in this thesis was used to obtain models of the state of the mixtures to calculate their thermodynamic properties.
To evaluate the accuracy and reliability of the calculation of thermodynamic proper-ties using state models, a
detailed comparison of the calculated values of the proper-ties with the experimental data used to develop the
models was performed. On the basis of experimental and additional reference data obtained using the method of
the mixture components interaction function, unified state models were developed for calculating the
thermodynamic properties of promising R32 /R125, R125 /R290 and R134a/R290 mixtures. These properties are
necessary for the design of refrigerating plants of ship cooling and air conditioning systems when used the re-
searching mixtures. An automated information system has been created to calculate the thermodynam-ic
properties of a large number of substances (including the studied refrigerant mix-tures), as well as the operating
parameters of refrigeration units based on these sub-stances. Using an automated information system, the
thermodynamic behaviour of the mixtures in the state of phase equilibrium was investigated and the azeotropic
compo-sitions for each of them were determined. The use of azeotropic mixtures as working substances in
refrigeration units of fuel temperature stabilisation systems creates the necessary conditions for their highly
efficient operation. The values of the refrigera-tion coefficient, cooling capacity, and effective efficiency of the
chiller of the fuel temperature stabilisation system using azeotropic mixtures and their components were
calculated. The calculation results showed higher values of the main efficiency pa-rameters when using refrigerant
mixtures than when using their components. An analysis of the ecological and energy efficiency of the
refrigerating plant which is a part of the fuel temperature stabilization system of the ship's diesel engine, which
runs on fuel with an ultra-low sulfur content, was carried out. As a result of the analysis, a conclusion was made
about the prospects of using new mixtures of refrig-erants and their components as working substances of ship
refrigerating plants. Key words: ecological requirements, working process, ultra-low sulfur fuels, fuel temperature
stabilization system, marine diesel of transport vessel, refrigerant mix-tures, equation of state, thermodynamic
properties, automated system, phase equilib-rium, property tables, perspectives of using.
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