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B nacTosiee BpeMs NpakTUYECKU BCE HAYYHbIE U MH)KCHEPHBIE pacyeThl
TEIUIOBOTO COCTOSTHUSI CTPOUTENBHBIX OOBEKTOB U KOHCTPYKIIUH BBIMOJIHIIOTCS
¢ nomotpio CFD TexHosoruii, HampuMmep, pacnpoCTpaHEHHOTO MPOrPAMMHOTO
npoaykra ANSYS FLUENT, B KOTOpOM K COXaJE€HHUIO, HE COICPKUTCS
BO3MOXXHOCTh ~ MOJICIMPOBAHUSL ~ HU3KOTEMIIEPATYpPHOIO  HUCHApEeHUs U
KOH/ICHCALIUU B IOMEILEHUSX.

Ilenv paoomwi. Bectu u omnpo6oBath B ANSYS FLUENT Takyto
BO3MOXXHOCTh ¥ TPHUMEHUTH JUIS MOJCIMPOBAHUS HCIAPEHUS M KOHACHCAIIUU
BJIard B TIOMEIIEHUSIX MOApeakToOpHOro npoctpancTBa Oobekta Ykpoitus (OY),
a Tak)Ke KOJMYECTBEHHOW OIIGHKH BJard Ha TOBEpXHOCTIX u Hosoro
bezonacnoro Kondaiimenta (HBEK) YepnoObuibckoit ADC.

Pezynomameur. VI3 nutepaTypHbIX UCTOYHMKOB BbIOpaHa yHHBEpCAJIbHAS
pacueTHas ~ 3aBUCHMOCTh TIOTOKOB  HCHapeHus/KoHaeHcaru  (pyHkius
(U3MUECKUX MMapaMeTpOB CPENbl U JaBIICHHUMN,- TMapIHMaIbHOTO ¥ HACHIIICHHS),
kotopas agantupoBana mais ANSYS FLUENT u nmposepena B TectoBoit 3D
HECTAllMOHApHOM MoJenu wucrnapeHuss U KoHaeHcauuu. B 3D  mopenu
peann30BaHbl IPOLEAYpPHI MojcUeTa OajlaHca Macc — KOJIMYECTBO UCIIAPEHHON U
CKOH/ICHCUPOBAHHON BJard BO BPEMEHHU, COJIEpP)KaHHWE BJAarud B OTAEIBHBIX
3JIeMEHTax Mojeneld (YMEHbLIEHUE IMpU HWCIAPEHUMH U HAKOIUIEHHE IpU
KOH/JICHCAIIUN).

Jlnst TecTOBOM MOZENH, C T€OMETPUEH COOTBETCTBYIOIIEH OITBITHOMY
CTeHIy, MPH YCIOBHUSIX COOTBETCTBYIOIIMM 3KCIEPUMEHTAIBHBIM, MPOBEIACHO
BEPUPUKAIIMIO PACUCTHHIX TMOJICH HAKOIUICHHON BIIarW B Pa3IMYHBIE MOMEHTHI
BPEMEHU, U3MEHEHHUs TeMIlepaTyp M aOCOJIFOTHOW BJarM BO BPEMEHU. AHAIU3
CpaBHEHMSI  pe3yJbTaTOB TMOKa3al MPaBWJIBHOCTH BHIOOpPA  pacyeTHOMN
3aBHCHUMOCTH TIOTOKAa HWCHApEHUS/KOHJEHCAIIMM TP YTOYHEHHH psaa
SMIUPUYECKUX KOI(DPUIIMEHTOB B UICXOTHOM 3aBUCUMOCTH.

Bui6oowi.

1. Jdna ANSYS FLUENT pazpaGotana u wucnosib3oBaHa IS
MOJIEJIMPOBAaHUS UCHapeHusi U KoHAeHcauuu Biaaru B noMeuienusx OY u HBK
cHeluajibHas IMOAMOJEIb, PEaJU3yIollas CONPSKEHHBIM TEMIoBIAromnepeHoc
MEXJy TBEPAbBIMU IIOBEPXHOCTSIMM U IapOBO3JYIIHOM Cpeloil ¢ ydeTrom
pazralMoOHHOTO U KOHBEKTUBHOTO TEIJIO0OMEHA.

2. IIpoBeneHo cpaBHEHHE Pe3yIbTATOB PACUETOB IMOJIECH TeMIEpaTyphl U
OTHOCUTENIbHOM BIQXHOCTH (IIPH HAIWYUU HCTOYHHMKA BJAard BHYTPHU
MOMEIIEHHUS) C SKCIEPUMEHTAIBHBIMA JaHHBIMU, KOTOPOE IMOKA3ajio XOpollee
COTrJIaCOBaHUE.


mailto:andreydeyneko@yandex.ru

CFD MODELING EVAPORATION AND CONDENSATION
MOISTURE IN PREMISES
Deineko A.l. (Reporter), Polubinsky A.S., Krukovski P.G.,
Metel M.O., Tadlya O. Yu.
Institute of Engineering Thermophysics of NASU, (044)4532860,
andreydeyneko@yandex.ru

Currently, almost all scientific and engineering calculations of the thermal
state of building objects and structures are carried out with the help of CFD
technologies, for example, the widespread program product ANSYS FLUENT,
which unfortunately does not support the modeling of low-temperature
evaporation and condensation In the premises.

Objective. Introduce and test this possibility in ANSYS FLUENT and
apply it to simulate the evaporation and condensation of moisture in the
premises of the under-reactor space of the Shelter Object (OS), as well as the
quantitative assessment of moisture on the surfaces and the New Safe
Confinement (NSC) of the Chornobyl NPP.

Results. From the literature sources, the universal calculated dependence
of evaporation / condensation fluxes (a function of the physical parameters of
the medium and pressures, partial and saturation), which has been adapted for
ANSYS FLUENT, has been selected and tested in a 3D test of a nonstationary
evaporation and condensation model. In the 3D model, procedures for
calculating the mass balance are implemented-the amount of evaporated and
condensed moisture over time, the moisture content of the individual elements
of the models (decrease in evaporation and accumulation during condensation).

For the test model, with the geometry corresponding to the experimental
bench, under the conditions of the corresponding experimental one, verification
of calculated fields of accumulated moisture at various times, changes in
temperatures and absolute moisture over time was carried out. An analysis of the
comparison of the results showed the correctness of the choice of the calculated
dependence of the evaporation / condensation flux in the refinement of a number
of empirical coefficients in the initial dependence.

Conclusions.

1. For ANSYS FLUENT, a special submodel is developed and used to
model the evaporation and condensation of moisture in the OS and NSC rooms,
realizing the conjugate heat and moisture transfer between solid surfaces and the
steam-air environment taking into account radiation and convective heat
transfer.

2. The results of calculations of the temperature and relative humidity
fields (with a moisture source inside the room) are compared with the
experimental data, which showed good agreement.



