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1. TenyorigpasiyHi 0CO6IMBOCTI IPOHUKHEHHS CTPYMEHIB pO3ILJIaBy sSepPHOTO [IaJIMBa B i peakTOPHUI 6aceiiH 3
BOJZIOIO B aBaPiMHUX CUTYyalLisX

2. Thermal hydraulic features of the corium melt jet penetrating a water pool under reactor vessel during severe
accidents

Pedepar:

1. ¥ nuceprauiiiHiit po60Ti BUKOHAHO AOCIIIPKEHHS aKTyaJIbHOI TpOo6JIeMU MOJeJII0BaHHS TEIJIOTigpaBIiyHuX
IIPOLIECIB M1 pO3POOKY MACUBHUX CUCTEM 3aXUCTY Bifl TsKKUX aBapiil Ha AEC 3 nigpeakTopHUM 6aceiiHOM 3
BOZ010. [I7151 MOYaTKOBOI CTa/ii aBapii BUSBIEHO, 1110 B 06J1aCTi KOPOTKUX 3rMHAJIbHUX XBUJIb iHKPDEMEHT HAPOCTAE 3i
30iIbIIEHHSM OBXXUHY XBUJI, a [I16MHA IPOHUKAHHS CTPYMEHSI B 6aceliH, BinosigHo nazgae. [IposeneHi

004K CII0BaJIbHI €KCIIEPUMEHTHU MigTBEPIUIN IPaBAUBICTb OTPUMAHUX paHillle pe3yJbTarTiB. B LisoMy, ogepxaHi
pe3yJIbTaTU NOKA3yI0Th OCHOBHI 3aKOHOMIPHOCTI B3a€MOJIii pO3ILIaBy 3 OXOJIOIKYBaY€M YIIPOAOBXK TSKKOI aBapii
peakTopa i J03BOJISAIOTH BMBYaTH PO3IaJ CTPYMEHIB i Kpareib IIPY OX0JIOIKEHHI po3niaBy. OCHOBHY yBary B Uil

POOOTi 30cepePKeHO Ha MOZeJII0BaHHI IPOHUKHEHHS TOHKMX Ta TOBCTUX CTPYMEHIB BUCOKOTEMIIEpaTypHOro



KOpiyMy B BUIIaPOBYBaJIbHUI OXOJIOIKyBad. BudHadyeHi BaskJIMBi 0COOGINBOCTI TAKMX CTPYMEHIB Ta OfepyKaHi
3aKOHOMIPHOCTI ix 3aHYpeHHsI B 6aceliH, 110 AO3BOJISIIOTh YCIIIIIHO PO3Pax0OBYBaTH 1ieil BUT, [IACUBHUX CUCTEM
3aXUCTY Bif TsoKKUX aBapiri Ha AEC. Kito4oBi ¢10Ba: KOpiyMm, NaCUBHI CUCTEMU 3aXUCTY, TSDKKA aBapis,

MOJIeJIIOBaHHS, 6ararodasHa Tedisi, TeMI000MiH, TOHKUI CTPYMiHb, TOBCTUI CTPyMiHb, IPOHUKHEHHSI B OACENH.

2. The dissertation is devoted to a study of the thermal hydraulic peculiarities of the high-temperature corium
melt interaction with a volatile coolant during severe accidents at the nuclear power plants. The modeling results
of the bending perturbations of a melt jet in a coolant pool and disintegration of the jets on the drops are
presented. It is shown that among the problems requiring studies for the improvement of the passive protection
systems against severe accidents at NPP there are disintegration of the thin jets due to bending instability and the
jet penetration length into volatile coolant pool. These problems belong to the initial stage of the severe accident
in containment by the corium melt jet spreading in a water pool under the reactor vessel. The successful solution
of these problems predetermines an effectiveness of the passive protection systems against severe accidents at
the NPPs. Then the mathematical model developed and some results of its application to an element of a passive
protection system against severe accidents at NPP with water pool under reactor vessel for corium melt and
particles’ cooling are presented. This element of a system is a penetration behavior of a high-temperature corium
jet into a volatile coolant pool, with account of the vapor produced on a melt jet penetration. Success of the
problem solution determines an effectiveness and durability of the passive protection system against severe
accidents. Key words: corium, passive protection systems, severe accident, simulation, multiphase flow, heat
transfer, thin jet, thick jet, penetration into a pool.
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