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1. TenioTepmivyHe ONPiCHEHHS BOOY METOIOM 3BOJIOKEHHS-OCYIIEHHS ITOBITPS B KIIMaTUYHUX YMOBaX YKpaiHu

2. Heliothermal desalination of water by the air humidification-dehumidification method under the climatic
conditions of Ukraine

Pedepar:

1. Y puceprauii BUpilieHO HAayKOBO-TIPUKJIAIHY 331a4y MiIBUILIEHHS] eHEPreTUYHOI e(PeKTUBHOCTI relioTepMiyHIX
CHCTEM OIPiCHEHHS BOJU 3 BUKOPUCTAHHSIM LIMKJTy 3BOJIOKEHHSI~OCYIIEHHS IOBITPS B KIIMaTUYHMAX YMOBAxX
Ykpainu. [IpoBefeHo aHai3 Npob6iemu 3a6e3eueHHs! IPiCHO BOJIOK aBTOHOMHUX CIIOKMBaYiB Ta OGI PYHTOBAaHO
IOLiNBHICTh 3aCTOCYBaHHS Masiomacmtabuux HDH-cucrem. Po3srisHyTo kinacugikalilo, KOHCTPYKTHABHI
0CO0JIMBOCTI Ta MPUHLUIM POOOTH YCTAaHOBOK JIAHOTO THUITY, @ TAKO>XK BUKOHAHO OTJIS]] iCHYIOUMX METOiB
nigBuIeHHs ix eeKTUBHOCTI. PO3po6eHo TepMOIMHAMIYHI MOZIesTi CUCTeM 3 MifirpiBoM BoAu Ta MOBITP4,
BM3HAUYE€HO ONTUMAJIbHI PEXMMHI IapaMeTpH iX poO60TH, 30KpeMa IBUAKICTb NOBITPs 3 M/ C Ta KoedillieHT MacoBoi
BUTpaTH 1 Ta 2 3aJIeXKHO Bif criocoby HarpiBy. BcTaHoBeHO, o cucTema 3 HifirpiBoM Bony 3a6e3nedye Kpauii

€HepreTHYHi MOKa3HUKY, 110 CTAJIO HifIPYHTSM JJIsl CTBOPEHHS €eKCIIEPUMEHTAJIbHOI yCTaHOBKU. [IpoBeneHo



€KCIIEPMMEHTAJIbHI JOCJIIPKEHHS TEIJIO- Ta MAaCOOOMIHHUMX ITPOLIECIB, BU3HAYEHO PalliOHaJIbHI PEXUMHI
napaMeTpy poboTU YCTaHOBKU, 30KpeMa ITI0BepPXHEBY IBUIKICTb MOBITPs 0,34, BUTpaTy 0X0J101KyBaHoi Boau 20
Kr/To[ Ta nifgseneny terioty 600 Br. BctaHOBIEHO, 1110 MaKCUMasbHa €(PEKTUBHICTb NOCITA€ThCS [IpU
MiHIMaJIbHIN TEMIIEPATYypPi OXOJIOAKYBAaHOI BOAU. PO3p06sieHO Ta BEPU(PIKOBAHO MaTEeMaTUUHy MOZEJIb CUCTEMU 3
ypaxyBaHHSM peajibHUX KJIIMaTUYHUX JAHUX, 10 10Ka3aJla BUCOKY y3TOIKEHICTb 3 €KCIIEPUMEHTOM (IIOXMOKA 10
+7%). JlociisKeHO BILJIMB COHSIYHOI pajiallii Ha MPOAYKTUBHICTD i €eHeprocloKMBaHHSI, BCTAHOBJIEHO [I0OPOTroBe
3HadeHHs iHcousnii 300 Br/m? 1151 epekTrBHOI po60TH. BU3HaY€HO Ce30HHI Ta OOOBi 3aKOHOMIPHOCTI
(PYHKLIOHYBaHHS CUCTEMH, 3 MaKCUMAaJIbHOIO €(PEKTUBHICTIO B JIiTHil nepiog. OTpUMaHO piyHy NPOAYKTHUBHICTb Ha
piBHi 736 kr/M? Ta uTOMeE eHeprocrnoxxvupaHus 31,43 kBT-roz. [IpoBesieHO TeXHIKO-€KOHOMIYHUI Ta €KOJIOTIYHUN
aHasli3, 4K1i [10Ka3aB KOHKYPEHTOCIIPOMOJKHICTb CUCTEMHU Ta IOLIJBHICTD il 32CTOCYBaHHS, 3 MiHIMaJIbHOIO
cob6iBapricTio Bogu 0,99 rpH/7 Ta 3aranbHOO KinbKicTio BUKKAiB COn 1,99 T. 3actocyBanHs resniorepmiunnx HDH-

CUCTEM CIIPUSIE MiABUIEHHIO €eHeProeeKTUBHOCTI ONPiCHEHHS BOJY Ta 3MEHIIEHHIO €KOJIOTIYHOTO HaBaHTAKEHHSL.

2. The dissertation solves a scientific and applied problem of improving the energy efficiency of heliothermal water
desalination systems using the humidification-dehumidification (HDH) cycle under the climatic conditions of
Ukraine. An analysis of the problem of freshwater supply for autonomous consumers is carried out, and the
feasibility of using small-scale HDH systems is substantiated. The classification, design features, and operating
principles of such systems are considered, and a review of existing methods for improving their efficiency is
provided. Thermodynamic models of systems with water heating and air heating are developed, and the optimal
operating parameters are determined, in particular an air velocity of 3 m/s and a mass flow rate ratio of 1 and 2
depending on the heating method. It is established that the system with water heating provides better energy
performance, which served as the basis for the development of an experimental setup. Experimental studies of
heat and mass transfer processes are carried out, and rational operating parameters of the system are determined,
including an air superficial velocity of 0.34, a cooling water flow rate of 20 kg/h, and a supplied heat input of 600
W. It is found that maximum efficiency is achieved at the minimum cooling water temperature. A mathematical
model of the system is developed and validated using real climatic data, showing good agreement with
experimental results (with a deviation of up to +7%). The influence of solar radiation on productivity and energy
consumption is investigated, and a threshold solar irradiance of 300 W /m? is established for efficient operation.
Seasonal and daily performance patterns of the system are identified, with maximum efficiency observed during
the summer period. The annual productivity is determined to be 736 kg /m?, with a specific energy consumption of
31.43 kWh. A techno-economic and environmental analysis is performed, demonstrating the competitiveness and
feasibility of the system, with a minimum water cost of 0.99 UAH /L and total COn emissions of 1.99 t. The
application of heliothermal HDH systems contributes to improving the energy efficiency of water desalination and

reducing environmental impact.
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