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2. Heat transfer in coolant flow in channels of pressurized water nuclear reactors under sub- and supercritical
pressures

Pedepar:

1. Inceprauifina po60Ta IPUCBIY€HA BUBYEHHIO TiPOJMHAMIKY i TENIJIOOOMiHY B KaHaJIaX, SIKi iIMiTyIOTh KaHaIu
AKTMBHOI 30HU SIIEPHOTO PEAKTOPA CTPUKHEBOTO TUIy. [IpoaHasizoBaHO 0COGIMBOCTI NEPCIEKTUBHUX PEAKTOPIiB
IV-ro noKoIiHHSA 3 BOJIOI0 HaIKPUTUYHUX [TAPAMETPIB B SIKOCTI TEIVIOHOCIS. PO3IJISIHYTO BIVIMB MDKKaHaJILHOTO
nepeMilllyBaHHS Ha PEXXUM Teudil [I0TOKY B TeIJIOBUIsA04NX 36ipKax (TB3) . [IpoBenieHO orsy, iCHYyIOUMX Mozesen
Teyii 4B0(a3HOro MOTOKY i IOTOKY HAIKPUTUYHUX NIapaMeTpiB. [Ipy MozesoBaHHi IBO(A3HOro IOTOKY
BUKOpUCTOBYBasacsi RNG mopesnb TypOyIeHTHOCTI, gKa 6yJia MoaMdiKoBaHa HA OCHOBI OTPMMaHMUX
EeKCIIEpUMEHTAJIbHUX aHuX. YucesnbHe nociimpkenHs B TB3 npu tedii Bogyu HaIKPUTUYHUX [TADaMETPiB
nposojuiocs Ha ocHOBi RNG mopesni TypOyIeHTHOCTI, siKa Oys1a MogudikoBaHa 3 ypaxyBaHHSIM CUJIbHOI
HeJIHINHOCTI TennodisuyHNX IapaMeTpiB B HABKOJIOKPUTUYHIN 0671acTi Ta HecTalioHapHOCTi [TpoBeieHO

€KCIIEPUMEHTAJIbHE TOCIIiIKEHHS €HTaJIbIIii TONePEYHMX ITOTOKIB MK KOMipKaMM Iy4Ka CTPVKHIB ITPU THCKAX,



OJIM3bKUX OO KPUTUYHOTO. Jliara3oH 3MiHM PEXXMMHUX IIapaMeTpiB IOMKPIOBABCS Bifl nepebiry omHo(a3Hoi pingyuHu
i @K 10 neperKpU30BUX PEXXUMIB Terosigaadi nBodasHux noTokis. [IpoaHasnizoBaHO OTpUMaHi pe3yibTaTu
€HTaJIbIIi] TOTOKY 3MilllyBaHHS [IJ1g LIEHTPAJIbHOI 1 KyTOBOI KOMIpOK. BCTaHOBJIEHO BIJIMB 3MiHM PEKMMIB Tedii Ha
3MiHM 3HAYE€HHS eHTasbllil. [I[poBeeHO KOMII'IOTEPHE MOJEIOBAHHS Ta IPEACTAaBJIEH] PEe3yJIbTaTU PO3PAXYHKY
pO3IIoziNy rifpoarHaMivyHuX (MIBUIKICTb, KIHETMYHA €HEPris, MBUIKICTb AUCHUIIaLii eHeprii) i TernodiznyHux
(Temniepatypa, KoedillieHT TernyoBianayi) XapakTepUCTUK B TEIJIOBU IS0l 36ipLii HA OCHOBI 3aIIPOIIOHOBAHO]

MoOJ eIl IpY Tedii BOOY HaAKPUTUYHUX I1apaMETPiB.

2. The thesis is devoted to a study of fluid flow and heat transfer in the channels, modeling the channels of the
nuclear reactor core of a rod type. Specifics of perspective reactors of the IV generation with supercritical water
used as a coolant was analyzed. Effect of the inter-channel mixing on the flow regime in the fuel assembly was
considered. Enthalpy of cross-flow between the cells of the rod bundle under subcritical pressure was studied
experimentally. Regime parameters ranged from a single-phase flow up to the subcritical heat transfer in two-
phase flows. Results for the mixing flow enthalpy in central and corner rods were analyzed. Influence of flow
regime changeover on enthalpy variation was revealed. Computer simulations were performed based on the
developed model, whose results include distributions of fluid flow (velocity, kinetic energy, energy dissipation rate)
and heat transfer (temperature, heat transfer coefficient) parameters for supercritical water flow in a seven-rod
fuel assembly.
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