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2. Heat Transfer in Vapor-Liquid Flows of Food Productions Heat Exchangers

Pedepar:

1. B pucepranii npeacTaBieHi pe3yabTaTy KOMIIJIEKCHOTO TEOPETUYHOTO Ta €KCIIEPUMEHTAILHOTO NOCiIKEHHS
TEIUIOTiAPOANHAMIYHYX XapaKTePUCTUK HU3XIIHOTO KiJIbLIEBOTO MAPOPIAUHHOrO II0TOKY 3 BUIIAPDOBYBAaHHSIM Ta
BiJIbHAX CTPYMEHEBUX TeYil, 110 YTBOPIOIOTLCS IIPY BUTIKAHHI PiVHU i3 PO3NOAINIbHUX IIPUCTPOIB WIIIMHHOTO TUITY.
Po3po6ieHi HOBi METOIMKY PO3PaXyHKy TEIJIOOOMIHY Ta rilpoJiHaMIKU LIUX TeYiil, B OCHOBY SIKAX IOKJIAJeHi
HaMiBeMIIipUyHi MaTeMaTU4Hi MoZeJi, 1110 6a3yI0ThCs Ha BIleplile 3alIPOIIOHOBAHOMY MIPUHILIMIT YeproBaHOCTi
MEXaHi3MiB [IEPEHECEHHS IMITyJIbCY Ta €HEPril B IIJIiBKaX Ta BUIBHUX IIJIOCKUX CTPYMEHSX pinnHu. OnepsKaHi
€MIIipUYHi 3aJ1EXKHOCTI /11 PO3PAaXyHKY TEIJIOOOMiHY B HU3XiAHMX KiIbLIEBUX NAPOPiJUHHUX MOTOKAX, Y
MTOOJAVHOKUX i MJIIOCKMX CTPYMEHSX BOAM IiJl Yac KOHJEHCallii Ha iX MOBEPXHI Napy, a TaKOX 3aJI€KHICTb IJ1s1
PO3paxyHKy TeIJIOOO0MiHy Iif, yac KOHAeHcalii apy i3 cymimli 3 razaMy, 1110 He KOHAEHCYIOTbCS, HA IIOBEPXHi
[IOOJIMHOKUX CTPyMeHIB. Po3pobiieHa Mozesnb Mixkda3oBoi B3aeMofii B HU3XiJHUX KiJIbLIEBUX TEYisIX Ta eMIIipAYHa
3aJIEKHICTD 71 PO3PAXYHKY €KBiBaJIEHTHOI IIOPCTKOCTI IMOBEPXHI IUIBKY pignHu. OnepiKaHi 3a1€KHICTb 115

BA3HAYEHHS MEXI [T0YaTKy PYMHYBaHHS [IOOJAUHOKOTO CTPYMEHS Ta 3aJI€KHICTh, [0 BPAaXOBY€ BIUIMB AVMHAMIYHOI Aii



[IapOBOTO MOTOKY Ha MOro pyx. Po3po6sieHa MeToAMKa TEMJIOTiAPABIiYHOrO PO3PaxXyHKYy IJIiIBKOBUX BUNIAPHUX
arapartiB. Po3po6JieHi HOBi KOHCTPYKLi TerJioMacoOOMiHHUX araparis 3 6e3rocepenHiM KOHTaKToM ¢a3 Ta
METOJIMKHU iX PO3PaxyHKy Ta OLIiHKU e(peKTUBHOCTI. Kito4oBi c0Ba: KijlblieBi IapopiiuHHI NOTOKHU, IJTiBKHY,
CTpyMeHi, Mixk(pa3oBa B3aeMOis, BUIIAPOBYBAaHHS, KOHIEHCALlisl, TEIJIOOOMIH, riIpoAuHaMiKa, TypOyJI€HTHICTb,

4eproBaHiCTh, TEIJIOOOMiHHI anaparu.

2. Results of integrated theoretical and experimental research have been presented in the thesis concerning heat-
hydrodynamic characteristics of falling annular vapor-liquid flow with evaporation and free jet flows that form
during outflow of a liquid from distribution devices of slit-like type. New procedures have been developed of heat
exchange and hydrodynamics computation of these flows based on semi-empirical mathematical models on the
basis of proposed for the first time principle of intermittency of pulse and energy transfer in films and in free liquid
sheets. Empirical relationships have been obtained for calculation of heat exchange in falling annular vapor-liquid
flows, in jets and sheets of water during condensation of vapor at their surface, as well as relationship for
calculation of heat exchange during vapor condensation from a mixture with incondensable gases at surface of
jets. It has been developed model of interphase interaction in falling annular flows and empirical relationship for
calculation of equivalent surface roughness of a liquid surface. Relation has been obtained to determine limits of a
jet destruction start and one that takes into account dynamic impact of vapor flow on its movement.Procedure has
been developed of heat-hydraulic computation of film evaporators. New designs have been developed of heat-
mass exchangers with direct phases contact and procedures of theirs computation and assessment of efficiency.
Key words: annular vapor-liquid flows, films, jets, interphase interaction, evaporation, condensation, heat
exchange, hydrodynamics, turbulence, intermittency, heat exchangers.
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