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1. Terysio06MiH IpU I1iBKOBil KOHAEHCALil pyXOMOi Iapy B TOPU3OHTAJIbHIN TPY6i

2. Heat Transfer during Film Condensation of Moving Vapor in Smooth Horizontal Tube

Pedepar:

1. Incepraliito IpUCBSIYEHO €KCIIEPUMEHTAIBHUM JOCIIIIPKEHHSIM, CIIPSIMOBAaHMM Ha MiBULIEHHS €(EeKTUBHOCTI
pO6OTH rOPU30OHTATIBHO-TPYOHUX KOHIEHCATOPIB 32 PaXyHOK O1/IbII TOYHOTO OL[iHIOBAHHS TEIJIO0OMIHY i PEXKUMHHUX
napaMeTpiB IiJi Yac KOHJeHcallii pi3HUX X0JI0[l0areHTiB Y TOPU30HTAIbHUX TPyDOaxX TakKuX anapartiB. BukoHaHo
€KCIIEPMMEHTAJIbHI JOCJiIPKEHHS 3aKOHOMIPHOCTE JIOKaJIbHOI Ta CEpeHbO] 3a IEpUMETPOM TPYOU TeIJIOBiAAaui
iz 9ac KoHaeHcaujii ppeony R-22 i BoAsHOI Napy B IMPOKOMY [ialla30Hi 3MiHA OCHOBHUX PEXMMHUX MTapaMeTpiB
(G, %, q, Rel). Po3po6ieHo HOBUI MeTO[;, PO3PaxyHKy TEIJIOOOMIHY IIifi 9ac IJ1iBKOBOI KOHIeHCcallil pyxoMoi rapu B
rOPU3OHTAJIbHUX IVIAJIKMX TPy6ax. XapaKTEPHOIO 03HAKOK HOBOTO METO/y € BPaxyBaHHS KOMIIJIEKCHOTO BILJIUBY
IBO(A3HOCTI KOHJIEHCALiHO] Tedii i TeNI0BOro MNOTOKY Ha 3aKOHOMIPHOCTI CepeIHbOI 3a IEPUMETPOM TPyOU
tensosigaadyi. [IpoeeneHo Bepudikallito HOBOTO METO/Y 3 BUKOPUCTAHHSIM €KCIIEPUMEHTAJIbHUX JAHUX Pi3HUX
HAyKOBLB 100 KOHZeHcalii BojsHoi napy, dpeonis R-22, R-123, R-134a, R-245fa, Byrsiekucsoro rasy, porineny,



npomnany, edipy, i306ytany, xonogoarentis FC-72, Novec®649, HFE-7000. [TokazaHO JOCUTb TOYHE Y3TO/>KEHHS
BCiX JOCJITHUX JAaHUX i3 pO3paxyHKOM (Y MexKax +25 %), 110 LOBOAUTh KOPEKTHICTb PO3POOJIEHOT0 METOAY SIK [1JIsI
JlaMiHapHOI Teuil MJIiBKY KOHAEHCAaTy, TaK i A4 ii TypOyJI€HTHOTO PyXYy.

2. The dissertation is devoted to the experimental researches which are aimed at increasing the efficiency of
horizontal tube condensers by strictly accurate evaluation of heat transfer and regime parameters in condensing
various refrigerants in horizontal tubes of such devices. The unique measurements of heat fluxes and heat transfer
coefficients local by circumference have been carried out during condensation of Freon R-22 and steam which
varies over a wide range of the main regime parameters (G, X, q, Rel). The improved model of film condensation
inside horizontal tubes for prediction of heat transfer with application of the results of numerical solutions of Bae
et al. is proposed. In this model more precise definition of friction coefficient on interphase as the main parameter
crucial for condensation is given. This more precise definition contains experimental substantiation of prediction
for calculation of pressure losses by friction and correction that takes into account surface suction at the
interphase. Heat exchange predicted by the proposed method was compared with the experimental data of various
authors for 13 substances (steam, Freon's R-22, R-123, R-134a, R-245fa, carbon dioxide, propylene, propane, ether,
isobutene, refrigerants FC-72, Novec®649, HFE-7000) in annular and intermediate modes. Good agreement of the
experiments with calculations (divergence within 25%) proves correctness of the proposed method both for
laminar flow of condensate film and turbulent flow.
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