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2. The heat-hydrodynamic processes in the down flowing annular two-phase streams-liquid flow of solutions with
the developed wave structure during vaporization

Pedepar:

1. B pucepTanifiHiil poboTi NpefCcTaByieHi pe3yabTaTi KOMIIEKCHOTO NOCJIIKEHHS TEIJIOTiIPOIHAMIYHIX
IIPOLIECIB, IO MPOTIKAIOTh B HU3XiJHUX KiJIbIIEBUX II0TOKAX IJIIBOK PO34YMHIB IIifl Yac nMapoyTBopeHHs. HanaHi
Pe3yJbTaTU MAaTEMATUYHOIO MOJEJIIOBAHHS MIPOLIECIB TENJIOOOMiHY B JlJaMiHapHUX Ta TypOyJI€HTHUX IJTiBKaxX
PO34MHIB 3 PO3BUMHYTOIO XBUJIbOBOIO CTPYKTYPOIO Ha OCHOBI 3aIIPONIOHOBAHOI MOJI€Jli IMKJIIYHOTO 30ypEeHHS
TEMIIEPATyPHOTrO Ta TiAPOJAMHAMIYHOTO MOJIiB BEJIMKUMMU XBUJISIMU MiJ1 4ac iX pyxXy Ta BiZHOBJIEHHS B IEPIOZ,
MIKXBUJIBOBOI I1ay3u. HaBenieHi TeMIiepaTypHi M0JIs B IUIIBLi 3 PO3BUHYTOIO XBUJIBOBOIK CTPYKTYPOIO B PEXKMMAxX
BiJIBHOTO CTiKaHHS Ta Tedii i3 CyIMyTHIM IapOBUM IIOTOKOM [1JI51 B'SI3KMX JIAMiHAPHUX Ta TYPOYJIE€HTHUX IIJIiBOK SK
pe3yJIbTaT PO3B'sI3Ky PiBHSIHb 30€pEXEHHS €HEPTii; Ha IX OCHOBI OTPMMaHi iHTerpasbHi XapaKTepUCTHUKU IIPOLECiB

TerI000MiHy. JI7151 iH)kKeHepHUX PO3PaxyHKiB HaBeleHi BifTIOBiHI anpokcuMaliii. JlociipkeHo eKCriepruMeHTalbHO



[IPOLIECH TEIJIOBIAAYI 40 HU3XIIHMX KiJIbLEBUX MTOTOKIB IyKPOBUX CUPOIIIB I1if] PO3PiAKEHHAM IIif 4ac
[IapoyTBOpPeHHS. JJoCinKeHo NpoLiecy TeryIo0O0MiHy B IJTiBKaxX Mifl Yac KUIiHHS B yMOBax HU3XiAHOI KOHBEKII,
BM3HAUEHi NapaMeTpy PO3MEXKyBaHHS PEXXUMIB T€IJI00OMiHy. Pe3ysibTaTu AOCIiIPKEHb [IPOLECiB TeIoBianayi 1o
KUJIbLIEBUX HU3XIIHMX NTapO-PiAMHHYX IOTOKIB y3arajabHEeHi B €IMHE YHIBEPCaJbHE CIiBBiIHOMIEHHS [JIs
PO3paxyHKy iHTEHCUMBHOCTI TEIUIOBiAAAaYi 10 COKIiB Ta CUPOIILIB, SIKE CIIPABEIJIMBE Y BCbOMY Jialla30Hi 3MiHU
BUTPATHUX Ta PEKUMHUX I1apaMeTpiB, XapaKTepHUX 17151 POOOTH IIJIiBKOBUX BUIIAPHUX YCTAaHOBOK IIyKPOBUX
3aBO/IiB, @ TAKOXK BUIIAPHUX YCTAaHOBOK JJ1s1 KOHLIEHTPYBaHHS (PPYKTOBUX COKiB. HaylaHi pe3ysibTaTy y3araabHeHb
rigpaBiYHOTO ONOPY KiJIbLIEBUM HU3XiJJHUM [TOTOKaM PO3UYMHIB B PEXXMMax CJI1a0KOI Ta CUJIbHOI B3aeMopii ¢as.
[IpencraByieHi pe3yabTaTi aHali3y KPU30BOTO MOTIPIIEHHS iHTEHCMBHOCTI TEIJIOBiAnadvi 10
BACOKOKOHIIEHTPOBAHUX IUIIBOK PO34MHiB. Ha OCHOBI pe3ysibTaTiB MaTeMaTUYHOTO MOZEIIOBAaHHS
KOHLIEHTPALiMHOrO 10JIs1 B I'yCTUX IJIiBKAX Iif] YaC BUIIAPOBYBAaHHS CPOPMYJIbOBaHAa KOHLEMLisl KpU30BOTO
MOTipIIeHHs IHTEHCUBHOCTI TEIJIOBiAAa4i 40 I'YCTUX IUIIBOK 3 BpaXyBaHHAM LIMKJIIYHOIO IIepeMilllyBaHHS I1J1iBK1
BEJIMKAMU HaIJINBHUMU XBUJIIMU. HaBeeHi pe3yJibTaTh KOMILJIEKCHOTO MOJEJII0OBAaHHS TEIIOTiAPOAUHAMIYHUAX
rapaMeTpiB HU3XIAHUX KiJIbLIEBUX [IOTOKIB PO34YMHIB, 1110 MPOTIKAIOTh B IOBIMX KaHajax IJIIBKOBUX BUITAPHUX

araparis.

2. In the dissertation work the results of the complex study of the heat-hydrodynamic processes occurring in the
down flowing annular streams of solutions films during evaporation are presented. The results of mathematical
modeling of heat transfer processes in laminar and turbulent films of solutions with developed wave structure are
presented on the basis of the proposed model of cyclic perturbation of temperature and hydrodynamic fields by
large waves during their movement and restoration in the period between passage of large waves. The
temperature fields in a film with a developed wave structure in free falling and co-current vapor flows for viscous
laminar and turbulent films are presented as a result of the solution of energy conservation equations; on the basis
of which integral characteristics of the heat transfer processes are obtained. Appropriate approximations are given
for engineering calculations. The processes of heat transfer to descending annular flows of sugar syrups under
vacuum during steam formation were investigated. The processes of heat exchange in films during boiling under
the conditions of downward convection are investigated, and the parameters of the delimitation of modes of heat
exchange are determined. The results of studies of the processes of heat transfer to annular downward vapor-
liquid flows are summarized in a single universal ratio for the calculation of the intensity of heat transfer to juices
and syrups, which is valid throughout the range of changes in flow and mode parameters characteristic for the
operation of film evaporation plants, concentration of fruit juices. The results of generalizations of hydraulic
resistance to down flowing annular stream flows of solutions in the modes of weak and strong phase interaction
are given. The results of the analysis of the crisis deterioration of the heat transfer to highly concentrated films of
solutions are presented. Based on the results of mathematical modeling of the concentration field in thick films
during evaporation, the concept of crisis deterioration of the heat transfer to dense films is formulated, taking into
account cyclic mixing of the film with large influent waves. The results of complex modeling of the thermodynamic
parameters of down flowing annular streams of solutions occurring in long channels of film evaporative devices
are presented.
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