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1. IocaimxeHHs1 napaMeTpiB €(PeKTUBHOCTI KOMIIPECOPHOI CUCTEMU 3 BUKOPMCTAaHHSIM po604oro Tijia mponaH,/

noniedipHe mactuno/ pynepen C60

2. Investigation of efficiency parameters of compressor system operating with propane/ polyester oil/ fullerene
C60 as working fluid

Pedepar:

1. Incepranifina po60Ta IPUCBIYE€HA KOMIIJIEKCHOMY €KCIIEPMMEHTAJIbBHOMY i TEOPETUYHOMY JOCJIiIPKEHHIO
napamMeTpiB e(peKTUBHOCTI KOMIIPECOPHOI cucTemu, o npanoe Ha R290, Ta nepcrekTuB 3aCTOCYBaHHS
HAaHOTEXHOJIOTIH B XOJIOAWJIbHIN TeXHili. [1J1s 1boro 6yJi0 BUKOHaHe AOCiIPKeHHS TenaoQi3uyHUX BJIaCTUBOCTEN
pO3uMHIB xosogoareHT,/ mactuio (PXM) Ta po3uunHiB xosogo0areHT,/ mactuino/ pynepeH C60 (HaHoPXM).
JocnimKeHo BILJIUB TUIY KOMIIPECOPHOTO MacTuia (ankindensosnbHe Reniso SP 46 ta nosniedipHe ProEco RF 22S) Ha
napameTpy eQpeKTUBHOCTI KOMIIPECOPHOI CUCTEMH, €KOJIOrO-€HepreTuyHe O6I PYHTYBaHHS JOL{IBHOCTI
BHMKOPHUCTaHHs oMilok ¢pysepeny C60 B po60YOMY Tijli TapOKOMIIPECIMHOIO X0JI0AUIIBHOTO 00J1alHaHHSL.
OcCHOBHa ifiest IOCTIiI>)KEeHHSI T10JIsIra€e B TOMY, 110 AoMilku ¢yepeny C60 y TpaguLiliHO 3aCTOCOBYBAaHUX POOOUNX
TiJlax IapOKOMIIPECITHUX XOJI0AMUIbHUX MALIMH CIPUSIOTh 3MiHi iX Tenn10(Qi3snyHNX BJIaCTUBOCTEN Ta IOKA3HUKIB

eHepreTnYHoi e(peKTUBHOCTI, 6€3 BHECEHHS 3MiH B KOHCTPYKLi0. B po6oTi 6yJI0 IIpoBeieHe [OCTiIKeHHS



cTabinbHOCTI 0 Kyactepusauii C60 y ABoX HAaHOPII0iAAaX, OTPUMAHUX Ha OCHOBI KOMIIPECOPHUX MacTui Reniso SP
46 ta ProEco RF 228, gKi BUKOPUCTOBYIOTHCS B XOJIOJMJIBHUX CUCTEMAX, 110 MpanoioTh Ha R290. Haykoso
OOI'PYHTOBAHO Ta €KCIIEPUMEHTAJIbHO MiATBEPAKEHO, 1110 po3unHU C60 B MacTUIax MaloTh NI€BHY KOHLIEHTPALli0
HAaCHUYE€HHS, SIKA 3aJIEXKUTD Bif TUITy MacTuia (0ro xiMivHOro ckiany). KonueHnrpatis HacruyeHHs 1151 Reniso SP 46
craHoBuTh 0,00223 mac.% Tta ProEco RF 22S - 0,06837 mac.% Takoxx 6yJ10 eKCIIepUMEHTaJIbHO MiTTBEPIKEHO, 10
npu pojasaHHi R290 o posuuHiB mactuio/ gynepen C60 36epiraeTbcst CTIMKICTh pO3YMHIB 6€3 YTBOPEHHS
KJIaCTEPiB Y BCbOMY iHTEepBaJi gocigkeHux KoHueHTpauiil R290 (10...60) % B PXM. Po3po6seHo pekomeHallii
00 TEXHOJIOTiM CTBOPEHHS peaslbHUX POOOYMX Tij 3 gojaBaHHaM dynepeny C60.

2. The thesis is devoted to a complex experimental and theoretical investigation of efficiency parameters of a
compressor systems running on R290 and the prospects of use of nanotechnology in refrigeration technics. The
study of thermal properties of refrigerant/ oil solutions (ROS) and refrigerant/ oil/ fullerene C60 solutions
(nanoROS) was performed. The influence of the type of compressor oil (alkylbenzene Reniso SP 46 and polyester
ProEco RF 22S) on the parameters of the compressor system, environmental and energy rationale for the use of
fullerene C60 additives in the working fluid of steam compression refrigeration equipment was studied. The main
idea of the study is that in traditionally used working fluids of steam compression refrigerators fullerene C60
additives contribute to changing their thermophysical properties and energy efficiency without making any
changes to the equipment. The stability to clustering of C60 in two nanofluids based on the compressor oils Reniso
SP 46 and ProEco RF 225, which are used in refrigeration systems running on R290, was studied. It is scientifically
substantiated and experimentally confirmed that solutions of C60 in oils have a certain saturation concentration,
which depends on the type of an oil (its chemical composition). The saturation concentration for Reniso SP 46 is
0,00223 mas.% and for ProEco RF 22S - 0,06837 mas.%. It is also experimentally confirmed that the addition of
R290 to solutions of oil/ fullerene C60 does not affect the stability of solutions, and clusters do not form in the
entire range of the investigated concentrations of R290 (10...60) % in ROS. Recommendations on the technology of
creating real working fluids with the addition of fullerene C60 are developed.
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