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2. Heat transfer and hydrodynamics of flows in vertical channels with a phase transition under the influence of
disturbing factors.

Pedepar:

1. Inceprarnisi NpUCBsY€HA BUBYEHHIO HECTAlliOHAPHUX ITPOLIECIB riipoAMHAMIKY 1 TENIJIOO0MiHY B KaHAJIaX, 110
iMITyI0Tb €1eMEHTH aKTMBHOI 30HU SIIEPHOTO PEAKTOPA Ta TEMJIOEHEPreTUYHOro 06/1alHaHHS. BiockoHaneHo
OJIHOMipHY HeCTal[jOHapHy MaTeMaTU4YHY MOZEb ABO(Aa3HOr0 MOTOKY, 10 KUMUTh B YACTUHI 3AMUKAIOYUX PiBHSIHb.
Po3po6seHo 6araToBMMipHYy MaTeMaTUYHy MOZEJb 1BO(a3HOro MOTOKY, 1110 BpaxoBye e(eKTU Pa3oBOro nepexomy.
[IpencraByieHO pe3yabTaTy PO3PaxyHKy PO3NOAiNY riipoaguHaMidHUX i TENI0(Di3NYHUX XapaKTePUCTUK TEIJIOHOCIs
y BEPTUKAJIbHOMY KaHaJli Ha OCHOBI 3a3Ha4eHOi Mopesi. [[poanani3zoBaHo 3MiHy TEIIOTiIpaBliYHUAX [TAPaMETPiB
IIOTOKY TEIJIOHOCIS B aBapiiHUX yMoBaX. Bu3HaueHo yac 10 BAHMKHEHHS KPU3U TEIJIOOOMIHY IIEpIIOro i Apyroro
pPOAy y BEpTUKaJIbHOMY [1apOr€HEPYIOUOMY KaHali, a TAaKOX 4ac, 3a IKUI Temrneparypa 060JI0HKU
TEIUIOBUAIIAIYOTO eJIEMEHTA JOCATa€e IIPOEKTHO NOIyCTMMOrO 3HaYyeHHs. [IpencrasieHi pe3yabTaTi pO3paxyHKy

riTpoAMHaMiYHOI HECTIMKOCTI Tedii B BepTUKaJIbHUX KaHAJIaX TEMJI0OEHEPTeTUYHOT0 00IaIHAHHS B TPUBUMIPHIN



TIOCTaHOBIII 3aBIAHHS.

2. The thesis is devoted to study of heat transfer and fluid flow in channels which imitate active zone elements of
heat-and-power engineering equipment. One-dimensional unsteady mathematical model of boiling two-phase
flow was improved. Multi-dimensional mathematical model of two-phase flow taking into account the effects of
the phase transition was developed. Results of simulation for distribution of thermophysical and hydrodynamic
characteristics in vertical channel are presented which were obtained based on the above mentioned model. The
variation of thermo-hydraulic parameters of flow under malfunction conditions caused by decreased flow rate of
water and sharp increase in wall heat flux was analyzed. It allows determining the time period before the crisis of
heat transfer of the first and second kind in vertical steam-generating channel, as well as the time during which
the temperature of the fuel element shell reaches the value allowed by the design conditions. Results of calculation
of the hydrodynamic flow instability in vertical channels of power equipment in the three-dimensional formulation
of the problem are presented.
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