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11o0yTOBUX IIPUJIA/ZIB 3 PO3MKUPEeHUMHU PYHKIIOHATBHUMHU MOKJIMBOCTSIMU. Bys10 po3po6sieHo Ta 00rpyHTOBaHO
KOMOIHOBaHi abCcopO1LIiiiHi X0I0OUbHI TPUJIafU Ha 6a3i abCOPOLINHUX XOMOAUAbHUX arperaTiB. Taki KombiHOBaHi
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OXOJIOIKEHHS Ta HarpiBy 6e3 JoAaTKOBUX BUTPAT €Heprii 32 paxyHOK yTuJizalii ckugHoro teria gedermarii
abCcopOLiTHOrO X0JI0AUJILHOTO IUKIY. [IpOBifHi CBITOBI €KOHOMIKM 3aKiHYM/IM [1IEepEBEIEHHS] KOMIIPECOPHO]
XOJIOOUJIbHOI TEXHIKM Ha €KOJIOTIYHO YKCTi Ta MPUPOIHI XOJIOAUIbHI po00Ui Tisla, MPOTE MAIOTh 11ie Miclie TpobiemMu
nepexozy, siKi 3MyLIyI0Tb BUPOOHHUKIB 3B€pTaTU yBary Ha abCcopOLiliHy I0OGYTOBY XOJIOAUJIbHY T€XHIKy. Ha puHKY

1100yTOBOI X0JI0IMJIbHOI TeXHIKM abCOPOLiliHI MOJieJi MaIOTh MiHiMaJIbHY BapTiCTh ITIOPIBHSIHO 3 aHAJIOraMu



KOMIIPECIMHOrO TUITY, 1[0 HA4aCTille 3ay4a€e MOTEHIiNHUX MOKyNLiB. OHOYaCHO, HE MEHIIE 3HAYNMUM
KpUTepieM y OOyTOBOI X0JIOANIbHOI TEXHIKU € eHepreTuyHa e(peKTUBHICTb. 3a LM ITapaMeTpOM KOMIIpeCiiHi
MoJeJli 3HaYHO NIepeBePINYIOTh i abcopOLifiHi aHanory. [1inBuIleHHs] eHepreTU4HOoi e(PeKTHBHOCTI ab6COPOLiTHNX
XOJIOAWIBHUX NPUJIAJB Pi3HOTO (PYHKLIOHAJBHOTO TPM3HAYEHHS € OCHOBHUM HAIPSIMOM CY4aCHUX PO3POOOK
HOBUX Mogeseil. Y 1ill TeHIeH1ii OpraHidyHO 3alMCYIThCSI PO3POOKM HOBOI TEXHIKH, B SIKUX PO3MIAPEHI
dyHKIIOHATIbHI MOXJIMBOCTI JOCSTAIOTHCS 32 PaXyHOK yTUIi3allii CKUJHOTO TeIla X0JI0IUIbHOTO LIUKITY,
HaIpUKJIAJ, LUKy abCOPOLiHOrO X0JI0A1IbHOrO arperary (AXA). 3a pesysipTaTaMu aHasisy 6i710 JOBEIEHO, 110
pe>xXumu poboTu gedrermatopa AXA BU3HAYAIOTh €HEPreTUYHy e(PEKTUBHICTh IPU OTPUMAaHHI LITYYHOTO XOJIONY Ta
Ter1oBi pesxumu nopatkoBoi TK y ckiani KoM6iHOBaHOTO abCOPOLiITHOrO X0I0A1IbHOTO puany. CyyacHe
MaTeMaTU4HE MOJIeJII0BaHHS TEIJIOBUX PEKMMIB Aedermaropa NpoBeieHo 1J1s1 1oro CTalioHapHUX Ta
HECTalliOHAPHUX PEXUMIB pOOOTH i Taki BiloMi MiIX04M MOXXYTb OYTA BUKOPHCTaHI IIPU MOJIEJII0BaHHI TEIMJIOBOTO
naHiora "nedpaermarop AXA-gsodasnuit repmocudon-TK". Bysio BUKOHaHO aHasli3 Cy4aCHOTO CTaHy PO3POOOK i
IOCTiIKeHb Ta BUSHAYEHO 3aBJaHHS [TOAAJIbIIMX NOCiIKeHb. JlocipKyBaHa KOHCTPYKLisl Ha 6a3i 106yTOBOrO
abcopbuiiiHoro xonoauabHYKa «Kpucran-408» BacuibKiBCbKOTO 3aBOJly XOJIOUJIBHUKIB. [€OMeTpUYHi NapaMmeTpu
TK cranoBumm: Bucora - 0,420 M; rmubuHa - 0,540 M; mupuHa - 0,570 M; KopucHUH 06'eM — 35 nmM3. [lng
3abe3nevyeHHs TeIyIoBOro 3B's13Ky Aedyermaropa AXA 3 TK BukopucTtoByBaBcs geodasHuii repmocudo (JOTC)
3aBHoBxku 1,530 m ta giamerpom - 0,010x0,001 M. Marepian xopnycy IOTC - Hepkasitoya cTasb. TenaoHocii -
etunoBuil cnupt. Kpinnenns IOTC no nedaermaropa aiamerpom 0,016x0,0014 m 3ailicHIOBAIOCs 33 AOIIOMOIOIO
MiJIHOI CTUCKAIOYO] [JIACTUHU, IIPUYOMY [1JI151 BHVDKEHHS TEPMIYHOTO ONOPY B 30HI KOHTAKTYy 3HAXOIMBCS CTUCHYTUM
BHCOKOIIOPUCTHUI MaTepiajl Ha OCHOBI Mifli, TOpU SIKOTO OyJIM 3alI0BHEHI TEIJIONPOBiAHOI0 NacTolo. B npoueci
€KCIIepUMEHTAJIbHUX OCIIIKeHb [TI0Ka3aHOo, 1110 KOMOGIHOBaHMI abCOPOLiMHUIT XOIOUNBbHUIN TPUJIa, MOXHA
CTBOPUTH Ha 6a3i Mojiesielt BacuibKiBCbKOT0 3aBOAY XOJIOAUIbHUKIB 3 MiHIMaZIbHUMU TEXHOJIOTIYHUMU IOPOOKAMU.
BrkoHaHO TecTyBaHHS TeIJIOBUX pekuMiB HesaBaHTaxeHoi TK. [TokazaHo, mo B TK Moxke 6yTu focsarayra
Temrnepatypa nopsgky 40 °C npu ogHoyacCHOMY 3a6€3Ne4eHHi HOpMaTUBHUX PEXKUMIB B KaMepax OX0JIOIKeHHs. B
YMOBax IPOBEIEHHS €KCIIEPUMEHTY 0yJI0 BU3HAUYEHO 40O0OBE €HEProCIOXMBAaHHS. BOHO cTaHOBUIIO ¥ 6,9 % MeHI,
HX B a6COPOLiITHOMY XOJIOAWJILHOTO MpUIaLy Y TPaAULIiHOMY BUKOHAHHI. BUKOHAaHO MOJIe/II0BaHHS TEIJIOBUX
PeKMMIiB KOMOIHOBAHOT0 abCOPOLIIHOTO X0JI0AUIbHO Npuiay. [JoBeneHo, mo: BeJIMYMHYU TeIJIOBOrO IIOTOKY, 1110
BigBoIUThCS 3 fediermaropa AXA 3a nonomoroo JOTC, nocraTHbo Tinbku Ang nigrpumku B TK Temneparypu Ha
piBHi 50 °C; gs nigTpumku B TK piBHg Temnepatyp 70 °C ta 100 °C noTpi6Hi 104ATKOBi €HEPrOBUTPATHU.
3anpornoHOBaHO NePCIIeKTUBHA KOHCTPYKLS, B SIKOMY MaKCHMaJIbHO BUKOPUCTOBYETHCS TeIIOTa AedJermariii 3a
PaxyHOK [TIOBHOTO po3MillleHHs MiffioMHoi rinku gedaermaropa B 06'emi TK. 3anrporioHOBaHO TaKOX NEPCIEKTUBHY
KOHCTPYKIilo 3 6e311ocepeiHiM Mifirpisom pobouyoro cepenosuia B TK 32 paxyHOK CTBOPEHHS LUPKYJISILIITHOTO
KOHTYpPYy pPo6040ro cepenoBuina. Po3pobsieHi KOHCTPYKLil Oy/u alariTOBaHi i TEXHOJIOTTYHI MOKIIMBOCTI Cy4YaCHUX
IiANpUeEMCTB eHepromalinHooyyBanHsl, 3okpema TOB "30HT", Opeca. KiouoBi cyioBa: eHeproeeKTUBHICTb,
TepMOAVHaMIYHUN aHasi3, abcopOIiiliHe Xon0auIbHe 061aJHAHHS, X0JIOJ0areHT, TeMJ0Ta, CKUAHE TeIlIo,

TepMOCcU(OH, TEPMidHi 3aJIEXKHOCTI, yTUJIi3allis Tera

2. Abstract Hratii T.I. Development of combined absorption refrigerating devices Qualifying scientific work on
manuscript rights. Dissertation for the Doctor of Philosophy degree in specialty 142 "Energy Engineering". Odessa
National Technological University, Odesa, 2023. The dissertation is devoted to the theoretical and experimental
research of energy-saving household appliances with extended functionality. Combined absorption refrigerating
devices based on absorption refrigerating units were developed and substantiated. Such combined systems make it
possible to expand the capabilities of household appliances by combining the functions of cooling and heating in
one device without additional energy consumption due to the utilization of the waste heat of dephlegmation of the
absorption refrigeration cycle. The world's leading economies have completed the transition from compressor
refrigeration equipment to environmentally friendly and natural refrigerants, but there are still transition problems
that force manufacturers to pay attention to absorption domestic refrigeration equipment. In the market of
household refrigerating equipment, absorption models have a minimal cost compared to analogs of the
compression type, which most often attracts potential buyers. At the same time, energy efficiency is an equally



important criterion for household refrigeration equipment. According to this parameter, compression models are
significantly superior to absorption analogues. Increasing the energy efficiency of absorption refrigerating devices
of various functional purposes is the main direction of modern development of new models.In this trend, the
development of new technology is organically recorded, in which expanded functionality is achieved due to the
utilization of waste heat of the refrigeration cycle, for example, the cycle of the absorption refrigeration unit (AHA).
Based on the results of the analysis, it was clearly proven that the modes of operation of the AXA dephlegmator
determine the energy efficiency when obtaining artificial cold and the thermal modes of the additional TK as part
of the combined absorption refrigerating device. Modern mathematical modeling of the thermal modes of the
dephlegmator is carried out for its stationary and non-stationary modes of operation, and such known approaches
can be used in the modeling of the thermal chain "AXA dephlegmator-two-phase thermosiphon-TC". An analysis of
the current state of development and research was performed, and the task of further research was determined.
The design under study is based on the household absorption refrigerator "Krystal-408" of the Vasylkiv refrigerator
factory. The geometric parameters of the TC were: height - 0.420 m; depth - 0.540 m; width - 0.570 m; useful
volume - 35 dm3. A two-phase thermosyphon (DFTS) with a length of 1.530 m and a diameter of 0.010x0.001 m was
used to ensure the thermal connection of the AXA dephlegmator with the TC. The material of the DFTS body is
stainless steel. The coolant is ethyl alcohol. The DFTS was attached to a dephlegmator with a diameter of
0.016x0.0014 m using a copper compression plate, and to reduce thermal resistance, a compressed highly porous
copper-based material was placed in the contact zone, the pores of which were filled with heat-conducting
paste.In the process of experimental research, it was shown that a combined absorption refrigerating device can
be created on the basis of models of the Vasylkiv Refrigerator Factory with minimal technological modifications.
Testing of the thermal regimes of the unloaded TC was performed. It is shown that a temperature of the order of
40 °C can be reached in the TK with simultaneous provision of regulatory regimes in the cooling chambers. Daily
energy consumption was determined under the conditions of the experiment. It was 6.9% less than in the
absorption refrigerating device in the traditional design. Modeling of the thermal regimes of the combined
absorption refrigerating device was performed. It has been proven that: the amount of heat flow removed from the
AXA dephlegmator using the DFTS is sufficient only to maintain the temperature in the TC at the level of 50 °C;
additional energy costs are required to maintain temperatures of 70 °C and 100 °C in the TC. A promising design is
proposed, in which the heat of dephlegmation is maximally used due to the complete placement of the lifting
branch of the dephlegmator in the volume of the TC. A promising design with direct heating of the working
environment in the TC due to the creation of a circulation circuit of the working environment is also proposed.
The developed designs were adapted to the technological capabilities of modern power engineering enterprises, in
particular "ZONT" LLC, Odesa. Key words: energy efficiency, thermodynamic analysis, absorption refrigerating
equipment, refrigerant, heat, waste heat, thermosyphon, thermal dependencies, heat utilization
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