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1. [TonomaproB K.M. Po3pobka Ta gocifkeHHs abcopOLiliHuX TepMOTpaHCcPOPMaTOpiB, 110 MPAIIOIOTh 3
HU3BbKOIIOTEHIITHMMU JKepeslaMu TerioBoi eHeprii — Kanidikarilina HaykoBa 1parisl Ha IpaBax pyKOIIUCY.
Juceprauis Ha 300yTTsI HAYKOBOT'O CTyIEHs loKkTopa (inocodii 3a crienianbpHicTio 144 «TemnnoeHepreTukay. —
OpecbKkuil HallioHAZIbHUY TEXHOJIOTIYHUMN YHiBepcureT, Oneca, 2025. [lucepraniiiHa po6oTa IpUCBSIY€Ha
TEOPETUYHOMY Ta IPAKTUIHOMY JOCJIIKEHHIO abcopoLiiiHuX TpancopmMartopis (ATT) 3 HU3BKONIOTEHUIMHUMU
Ipxepesiamu TersoBoi eHeprii. ATT BupimyioTh 3a1a4i onajieHHs, OXOJIOIPKEHHS Ta KOHJINLiIOHYBaHHSI ITOBITpPs 6€3
BVKOPVCTaHHS €JIEKTPUYHOI €Heprii Ta IIPY 11bOMY HE MalOTh HETATUBHOTO BILUIMBY Ha €KOCUCTEMY IIJIAHETH.
Po6ounm Tinom cyyacHux ATT e npupogHi pe4oBUHU: BOAHUI PO3UMH OPOMUCTOJIITiS a00 BOJOAMiaYHUI PO3UNMH.
ExosoriuHa 6e3nexa Hapasi € IPiOpUTETHOIO B OLiiHLli IEPCIIEKTUB TPOCYBaHHS HOBOI €HEPreTUYHOI TEXHIKHY,

po3pobku ATT, anpiopHoO BnucyeTecs B 1110 KOHLeMN1i0. HacTyrnHUM BaskJIMBUM (PaKTOPOM OL[iHKY IIE€PCIIEKTUB



HOBOi €HepreTMYHOI TEXHIKM € eHepreTuyHa e(eKTUBHICTb. He3pakaouu Ha Te, mo B ATT OCHOBHUM [KepesioM
CIIO)XMBHO] €Heprii € HeeJIeKTPUYHI xKepesia (COHsYHE TEIJIOBE BUIIPOMIHIOBAHHS, TEIJIOTA BUXITHUX
TEXHOJIOTIYHUX NPOIYKTIB, TEIJIOTa 3TOPaHHs OPraHiuHOro MaJbHOIO TOLIO), 0 HUX TaKOK BUCYBalOThCSI BUMOTH
eHeproe(eKTUBHOCTI. Lli BUMOTH, K IPaBUJIO, JOIIOMAralTh pO3pOOHUKAM MiHiMi3yBaTu MacorabapuTHi
napameTpu KOHCTPyKLUii ATT i 3po6uTH ix 6iy1bIll KOHKYPEHTOCIIPOMOXKHUMHU Ha PUHKY KJIIMaTUYHOI Ta
€HEPreTUYHOI TeXHIKU. AHAJIi3 Cy4aCHOTO CTaHy PUHKY CUCTEM OIAJIEHHS, KOHJIMIIOHYBAHHS Ta OXOJIOIKEHHS
nokasye, o ATT 3aiimaloThb 6iblly Hillly B IEHTPAJIbHUX KJIIMaTUYHUX CUCTEMAX BEJIMKUX [IPUMIlIEHb Ta
BUPOOHMUUMX criopyz,. Lle 6pomucrosnitieBi ATT 3 xonomonponyKTuBHicTIO Bifi 17 1o 5 500 KBT. Take noaoKeHHs
MOB’SI3aHO BEJIMKOIO MipOIO i1 3 MOXKJIMBICTIO 6isbIl €(eKTUBHOTO KOHTPOJIIO PEXKUMIB POOOTHU BEJIUKUX arperaris 3
METOIO HeJIONYIIeHHs KpUCTasisallii po3uynHiB 6pOMUCTOJIITISI B 30HAX IiJiBeI€HHS TEIJI0BOi eHeprii. ¥
Bogoamiaunux ATT BifcyTHiI npo6siemu KpucTaiisauii poboyoro Tisia. Bonu 31aTHi BupimyBaTy 3aadi TEIJIOBOTO Ta
XOJIOZWJILHOTO BIUIMBY B IIMPOKOMY Aiana3oHi Xono0npoayKTuBHOCTi Bif 10 Bt mo 700,0 kBT. AHanisyrouun
Cy4yaCHUI1 PUHOK KJIiIMaTUYHOI TEXHiKH, 3pOCTaHHSI LiiH HAa eHEeProHOCii Ta NepCleKTUBHI IOTpedU JIFICTBA MOXKHA
IIPUITYCTUTH, 110 NEePCIEKTUBHUMU OYAYyTb PO3POOKU CUCTEM Ha HEEJIEKTPUYHUX IPKEPesIaxX €Heprii 111 HeBeJIUKUX
MIpUMillleHb Ta JOMOTOCHOAAPCTB. Lle cucTeMu onasneHHs, KOHIMIIIOBaHHS Ta CUCTEMU HU3bKOTEMIIEPATyPHOTO
30epiraHHs xapyoOBUX IIPOJIYKTiB Ta Ci/IbCbKOI'OCIIONAPChKOI CUPOBUHU. BoueBuab, o 115 UX 33734 OyAyTh
IOTPiOHI CUCTEMHU 3 TEIJIOBOIO Ta XOJIOAUIBHOIO IPOAYKTUBHICTIO 2,5...5,0 KBT Ta 5,0...12,0 KBT BifgnosigHo.
[lpuBeneHui aHai3 JiTepaTypHO-NIATEHTHUX IPKEPEJ IPO6IeMU PO3POOKM abCOPOLTHMX TEPMOTPaHC(POPMATOPIB
[10Ka3aB, MO-TIeplIe, aKTyaJIbHICTh TAKUX AOCJIIKEHb, TaK SIK HAssBHUI LIMPOKUH IONUT Ha Taki BUpo6u, 0COOGINBO
L7151 PO3B'sI3aHHS 33724 XXKUTTe3abe3redeHHs (ONaleHHs, 0X0JI0)KEeHHSI) HEBEJIMKUX OyAiBesb Ta puminieHs. [To-
Ipyre, 6yJo I10Ka3aHO BifICyTHICTh CUCTEMHUX MiAXOJiB 10 BUPILIE€HHS TaKUX 3aa4. 30KpeMa, BiICyTHICTb HAyKOBO-
TexXHi4HOi iH(opMallii PO BUKOPUCTAHHS COHSYHOTO Tensa A1t po6oTu ATT 6e3HacocHoro Tuny. Takum YMHOM
METOI0 JaHOi po6oTU € po3pobKa Ta mocuimkeHHss ATT 3 HU3KOMIOTEHI[iIHHUMY IpKepesiaMu TeTIoBoi eHeprii. Jis
IOCSICHEHHS [TOCTaBJIEHUX METU B PaMKax Lieil poOOTH BUPIilllyBaIu HACTYIIHI 3aa4i: a) po3pOOKY Ta aHasli3 CXEMHUX
pimens ATT nnsg cuctem skutTe3abesnedyeHHs (OnaseHHs, KOHOUII0OBaHHS MOBITPs, OXOJIOIKeHHS); 0)
eKCIIepUMEHTAaJIbHE [IOCIiI)KeHHSI TETJIOBUX i BUTPATHUX XapaKTePUCTUK [lepeKadyBaIbHIUX TEPMOCU]OHIB Y
cxiagni ATT; B) MoziesitoBaHHS TelyoBuX pexxumiB ATT 3 TenoBumu Tpy6aMu; r) po3podKa NepCcreKTUBHUX CUCTEMU
KUTTe3abe3nevyeHHs Ha 6a3i ATT. Ha nepmomy etari 6ys10 poBeeHO po3pooKy cxeMHuX pimeHb ATT niis cucrem
>KUTTEe3abe3nedeHHs. Po3risiHyTo 6a30By MOZiesib Ha OCHOBI 6e3HacocHoro ATT. 3anponoHoBaHa cxema Bupilye
3aBJAHHS SIK OMNAJIEHHS, TaK i KOHAMIIOBaHHS MOBITPS Ta OXOJIONKEHHS. 714 3aBJlaHb ONajeHHS Ta
KOHJIMIiOHYBaHHS B XOJIOAHUI [1€Pi0J POKY ITOCIIiJOBHO BUKOPUCTOBYETHCS TEILIO, 1O BiIXOIUTD i3 30HU
re”epatii, abcop6uii, KonaeHcatjii Ta pektudikauii (gedaermauii). [1y1s1 3arrpONIOHOBAHOI cCXeMU OYJI0 PO3POOIIEHO
METOJIMKY TEPMOJMHAMIYHOTO PO3paxyHKy BOI0aMiaqHOT0 abCOPOLiITHOTO LIUKIy 3 BUKOPHUCTAHHSIM BIIepIle
OTPUMAaHUX alIPOKCHUMALIIMHUX 3aJIeXKHOCTEN TePMOIMHAMIUHUX [TapaMeTpiB Ta QPyHKLiil. Po3risHyTo poboye Tino 3
iHepTHMM ra3oM BOJHEM Ta rejlieM. BUKOHaHO YuCesbHI AOCTIIP)KeHHS TEPMOAMHAMIYHUX LIMKJIiB B XapaKTE€PHUX
pesxxumax poootu ATT. AHazi3 OTpUMaHUX Pe3yJIbTaTiB PO3PaxyHKy I10Ka3aB HACTYTIHE — SK Y pasi 3aCTOCYBaHHS
iHepTHOTO ra3y BOJHIO, TaK i reJlifo YMCeJIbHI 3HAaYEHHS XOJI0NONPOLYKTUBHOCTI 32 iHIINX OAHAKOBUX PEXKUMHUX
IlapaMeTpiB He BIUIMBAIOTh HA YMCEJIbHI 3HaUeHHs KoeillieHTa [1epeTBOPEHHS TEPMOAUHAMIYHOTO LIUKITY
6e3HacocHoro ATT. TIpu4omMy MOro BiIMiHHICTb YACEIbHUX 3HAYEHD [JIs1 TEJIi0 i BOOHIO SIK iHEPTHOTO rasy

HE3Ha4Ha.

2. Ponomaryov K.M. Development and research of absorption thermal transformers operating with low-potential
thermal energy sources — Qualifying scientific work with manuscript rights. Dissertation for the Doctor of
Philosophy degree in specialty 144 "Thermal Power Engineering". - Odesa National Technological University,
Odesa, 2025. The dissertation work is devoted to the theoretical and practical study of absorption transformers
(ATF) with low-potential sources of thermal energy. ATF solve the problems of heating, cooling and air
conditioning without the use of electrical energy and at the same time do not have a negative impact on the
planet's ecosystem. The working fluid of modern ATFs is natural substances: an aqueous solution of

bromistolithium or an aqueous ammonia solution. Environmental safety is currently a priority in assessing the



prospects for the advancement of new energy technology, the development of ATFs, a priori fit into this concept.
The next important factor in assessing the prospects of new energy technology is energy efficiency. Despite the
fact that in ATFs the main source of consumer energy is non-electrical sources (solar thermal radiation, heat of
initial technological products, heat of combustion of organic fuel, etc.). Energy efficiency requirements are also
imposed on them. These requirements, as a rule, help developers minimize the mass-dimensional parameters of
ATF designs and make them more competitive in the market of climate and energy technology. Analysis of the
current state of the market for heating, air conditioning and cooling systems shows that ATFs occupy a larger
niche in central climate systems of large premises and industrial facilities. These are lithium bromide ATFs with a
cooling capacity of 17 to 5,500 kW. This situation is largely due to the possibility of more effective control of the
operating modes of large units in order to prevent crystallization of lithium bromide solutions in the heat energy
supply zones. Water-ammonia ATFs do not have problems with crystallization of the working fluid. They are able
to solve the problems of thermal and refrigeration effects in a wide range of cooling capacities from 10 W to 700.0
kW. Analyzing the modern climate technology market, the growth of energy prices and the future needs of
humanity, it can be assumed that the development of systems based on non-electric energy sources for small
premises and households will be promising. These are heating and air conditioning systems and systems for low-
temperature storage of food products and agricultural raw materials. It is obvious that for these tasks, systems
with a thermal and cooling capacity of 2.5...5.0 kW and 5.0...12.0 kW, respectively, will be required. The presented
analysis of the literature and patent sources of the problem of developing absorption thermal transformers
showed, firstly, the relevance of such research, since there is a wide demand for such products, especially for
solving life support problems (heating, cooling) of small buildings and premises. Secondly, the lack of systematic
approaches to solving such problems was shown. In particular, the lack of scientific and technical information on
the use of solar heat for the operation of pumpless ATFs. Thus, the purpose of this work is to develop and study
ATFs with low-potential sources of thermal energy. To achieve the set goals, the following tasks were solved within
the framework of this work: a) development and analysis of circuit solutions of ATFs for life support systems
(heating, air conditioning, cooling); b) experimental study of thermal and flow characteristics of pumping
thermosyphons as part of the ATF; ¢) modeling of thermal modes of ATF with heat pipes; d) development of
promising life support systems based on ATF. At the first stage, the development of circuit solutions of ATF for life
support systems was carried out. The basic model based on a pumpless ATF was considered. The proposed scheme
solves the problems of both heating and air conditioning and cooling. For heating and air conditioning tasks in the
cold season, heat is sequentially used, leaving the generation, absorption, condensation and rectification
(dephlegmator) zones. For the proposed scheme, a thermodynamic calculation method for the water-ammonia
absorption cycle was developed using the first obtained approximation dependences of thermodynamic
parameters and functions. The working fluid with inert gas hydrogen and helium was considered. Numerical
studies of thermodynamic cycles in characteristic operating modes of the ATF were performed. Analysis of the
obtained calculation results showed the following - both in the case of using inert gas hydrogen and helium, the
numerical values of the cooling capacity for other identical operating parameters do not affect the numerical
values of the conversion coefficient of the thermodynamic cycle of the pumpless ATF.
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