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2. Development the theory and practice of sorption and vapor compression technologies for heat transformation

Pedepar:

1. Incepralist NpUCBsAY€HA BUPIIEHHIO HAYKOBO-IIPAKTUYHOI IIPOOJIEMU BL,OCKOHAJIEHHS TEXHOJIOTIN
TpaHcopmalii Tena0Tu 3 BUKOPUCTAHHAM COPOLINHNUX i TapOKOMIIPECITHMX TEIIOBUX HacociB. [TocTaBieHa
npo6seMa BUPIlyeThCS UIJISXOM CTBOPEHHS aicCOPOLIIHUX TepMOTpaHCHOPMATOPiB HA HOBUX €HEPrOEMHUX
copbeHTax i po3po06JIeHHS €Hepro30epiralourx TEXHOJIOTIYHUX MPOLECiB KOHBEKTUBHOTO CYLIiHHS i3
3aCTOCYBAHHSIM [1aPOKOMIIPECIHUX TEIJIOBUX HAcOCiB. Ha mifcrasi aHanisy TEpMOAUMHAMIYHUX LIMKIIIB TEIIJIOBUX
HAaCOCIB COPOLiITHOrO TUITy PO3pO6JIEHO METOOJIOTIIO ITOMYKY i Binbopy ancopOuiiiHuX MaTepiaiB, IepCIIeKTUBHUX
L7151 BAKOPUCTAHHS K poO04UX Tifl aicOpOLifHUX TepMoTpaHcdopmaTopiB. CTBOpeHi Ta BUIIpoOyBaHi
eKCIIepUMEHTAJIbHI 3pa3Ky afiCOpOLiiHUX TEMJIOBUX HACOCIB i alcOpOLiiHNUX XOJIOIUIbHUKIB 3 BUKOPHUCTAaHHSIM
azcopOGEHTIB Ha OCHOBI COJIEH JIY>)KHUX 1 JTy>)KHO3€MeJIbHAX MeTaJliB, COpOLiiiHa Iis SKMX 3aCHOBAaHA Ha e(eKTi

000POTHUX TEPMOXiIMIYHMX peakuiil. Ha mifncrasi y3arasbHeHHs pe3ysbTaTiB BUIIPOOYyBaHb OTPUMaHi eHepreTUyHi



NIOKA3HUKU JIiICHOTO aJCOPOLIMHOTO LMKITY i PO3p06JI€Hi OCHOBU TEIJIOTEXHIYHOTO PO3PAXyHKY Ta IPOEKTYBaHHS
amapariB aficOpOLIHNX arperaTiB Ha COJIbOBUX aficopbeHTax. PO3po6ieHi TeXHOIOTiYHI CXeMU TETJIOTIOCTaYaHHS 3
BHUKOPHCTaHHSIM BUPOOJIEHUX Ia30BUX CBEPIJIOBUH. JlOCIiIPKeH] Ta ONTUMIi30BaHi [Ipo1jeCy KOHBEKTUBHOTO CYIIiHHS
TEPMOJIabiIbHUX MaTepiailiB B 3aAMKHEHOMY LIUPKYJISLIITHOMY KOHTYPI 3 IPUMYCOBUM 3HEBOJHEHHSIM CYIINIbHOTO
areHTa 3a I0II0OMOT 00 KOHJEHCALIITHOTO TEIJIOBOro Hacoca. Bu3HaveHi TemnepaTypHi napaMeTpu TEMJI0HACOCHOTO
LIAKJTY, IPY SKUX BUTPATU €HEPrii Ha BUJIYYEHHS BOJIOTU 3 CYLIMJIbHOTO areHTa MiHiMasbHi, Ta OTpUMaHi aHaJIiTUYHI
3aJ1€5KHOCTI, 1[0 JO3BOJISIOTh ONTUMI3yBaTH MPOLeC BOJIOrOBUaIeHHS 11 iHTeHCHiKyBaTu NPoLec KOHBEKTUBHOTO
CYLIiHHSL

2. The purpose of the dissertation is to solve the scientific and practical problem of improving technologies for
heat transformation using sorption and vapor compression heat pumps. The problem is solved by creating
adsorption thermal transformers based on new energy-intensive sorbents and developing energy-saving
technological processes of convective drying using vapor compression heat pumps. A methodology based on the
analysis of thermodynamic cycles of sorption-type heat pumps has been developed for the search and selection of
adsorption materials promising for the use as working fluid of adsorption thermal transformers. Experimental
samples of adsorption heat pumps and adsorption refrigerators using adsorbents reached from salts of alkali and
alkaline-earth metals have been created and tested, the sorption effect of which is formed on the effect of
reversible thermochemical reactions. Due to the generalization of the test results, the energy indicators of the
actual adsorption cycle were obtained and the basics of thermal engineering calculation and design of adsorption
units on salt adsorbents were developed. Technological schemes of heat supply with the use of abandoned gas
wells have been developed. The processes of thermolabile materials convective drying in a closed circulation
circuit with forced dehydration of the drying agent using a condensation heat pump have been investigated and
optimized. The temperature parameters of the heat pump cycle have been determined, at which the energy
consumption for the removal of moisture from the air is minimal. Analytical dependences to optimize the
dehumidification process and to intensify the convective drying process have been obtained.
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