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2. Increasing the efficiency of contact humidifiers in the operating conditions of thermal water desalination
systems

Pedepar:

1. Y puceprauii BUpilieHO HayKOBO-TIPUKJIaIHY 33[1a4y MiIBUIEHHS] eHEPreTUYHOi e(PEeKTUBHOCTI CUCTEM
OIIPiCHEHHS BOAU 3 LIMKJIOM 3BOJIOXKeHHsI-ocyueHHs noBiTps (humidification-dehumidification, HDH). PosraisnayTo
xiacudikalilo, nepeBary i HeloJiKy KOHTaKTHUX 3BOJIOXKYBAUiB, Y SIKUX BOJSIHA Mapa i3 COJIOHOTO [Xepesa
YaCTKOBO BUINIAPOBYETLCS Y MOBITPSIHUM NMOTIK. OGI'PYHTOBAHO NEPCIEKTUBHICTh BUKOPUCTAHHS IJIiIBKOBUX aMapariB
17151 BSMEHIIEHHS ITOMUX €HEProBUTparT. [IpoBeIeHO eKCIEPMMEHTAJIbHE NOCIIiIKEHHS IiIpOAHAMIKY Ta
TEIJIOMacO0OMiHY IJIiIBKOBOTO 3BOJIOXKYBaya — BEPTUKAJIbHOI aKpUJIOBOI TPYOKM BUCOTOIO 2 M i liaMeTPOM 26 MM.
BusHaueHO ONTUMAaJIbHI PEKMMHI TapaMeTpH [J1s1 OTPMMAaHHS MaKCUMaJIbHUX [10Ka3HMKIB IPOLYKTUBHOCTI i
€HepreTU4YHoi €(PeKTUBHOCTI CUCTEMU 3BOJIOKEHHSI-OCYLIEHHS MIOBITPSl. BCTaHOBJIEHO, 1110 HAl6LIbII €(PEKTUBHUIA

PEKUM JOCSraeThcsl 3a IoBepxHeBoi ¢pa3oBoi mBuAKocTi 0,34, koedillieHTa MacoBOi BUTpaTu 2 Ta TeMIIepaTypi



Bogu 600°C. Taki MoKa3HMKU Jal0Th 3MOTY NOCSITTA MaKCHMaJbHOI IIBUJIKOCTI BUIAPOBYBaHHS - 642 Kkr /(M3 TO[).
[TpoBeneHO MOPiBHSIHHS eHepreTUYHO1 e(DEeKTUBHOCTI MITiBKOBOTO TEMJIO0OMIHHUKA 3 iHITMMY MOMHUPEHUMU
KOHCTPYKIIisIMU 3BOJIOKYBauiB. [TokazaHo, 1110 [J1iBKOBUIA 3BOJIOXKYBay 3a0be3redye HallBUIMiA piBEHb
BUNapoByBaHH4 (6inbuie 500 Kr/m*To) 32 0OJHAKOBUX KoeillieHTiB MAaCOBUX BUTPAT Ta TEMIEPATypy BOJU, MAIOUU
IIpY LIbOMY HaliMEeHIi BTPATu TUCKY Mo Boi (22,3 kI1a) i mosiTpto (25 I1a/m). 3acToCyBaHHS IPSIMOTO KOHTAKTHOTO
TeIJI000MiHHUKA I1J1iIBKOBOTO TUITY CIIpUsIE 3HUKEHHIO CIIOXKUBAHHS €JIEKTPUYHOI eHeprii, Heo6XigHoi AJis

LMPKYyJIALii BOAX Ta MOBITPs B ONPiCHIOBAJIBHIN CUCTEMI, 6€3 3MEHIIEHHS ii TPOAYKTUBHOCTI.

2. The dissertation solves the scientific and applied problem of improving the energy efficiency of water
desalination systems with a humidification-dehumidification (HDH) cycle. The classification, advantages, and
disadvantages of contact humidifiers, in which water vapor from a saline source partially evaporates into an air
stream, are examined. The feasibility of using film-type heat exchangers to reduce specific energy consumption is
substantiated. An experimental study of the hydrodynamics and heat and mass transfer of a film humidifier—a
vertical acrylic tube 2 m high and 26 mm in diameter—was conducted. Optimal operating parameters were
determined to obtain maximum performance and energy efficiency indicators for the humidification-
dehumidification system. It was established that the most efficient mode is achieved at a superficial phase velocity
of 0.34 m/s, a mass flow ratio of 2, and a water temperature of 60 °C. These parameters allow for achieving a
maximum evaporation rate of 642 kg/(m?h). A comparison of the energy efficiency of the film heat exchanger with
other common humidifier designs was performed. It is shown that the film humidifier provides the highest
evaporation rate (more than 500 kg /(m3h)) at the same mass flow ratios and water temperatures, while having the
lowest pressure losses on the water side (22.3 kPa) and air side (25 Pa/m). The application of a direct contact film-
type heat exchanger contributes to reducing the electrical energy consumption required for water and air
circulation in the desalination system without decreasing its productivity.
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