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B nokmane paccmatpuBaercs Bompoc CFD-monenupoBaHMsl TENiIoOBOM
MHEPLUN CTAJIBHBIX KOHCTPYKIMM B KPYMHBIX HPOMBIIUICHHBIX OOBEKTaX Ha
npumepe Hosoro beszomacnoro Kondaitnmenta (HBK) 6e3 moctpoenust s
TaKuX KOHCTPYKUUWU JETaJbHOM TE€OMETPUM M pacueTHOM ceTku. CTajabHbIe
koHcTpykiuu HBK cocrost u3 mpumepHo 3 Thic. TpyO CyMMapHOM Maccoii
OKOJIO 25 ThIC. TOHH M UX J€TalbHBIA Y4E€T B MOJEIN MPAKTUYECKHU HEBO3ZMOKEH.
B TO e BpeMss B TEIJIOBBIX HECTAIMOHAPHBIX pacuerax OHU OyIyT
CYILIECTBEHHO BJIMATH Ha TEMIIEpaTypy BO3AyXa M TEIIOBOE COCTOSIHUE BCETO
0o0beKTa u3-3a MX OO0NbIION TeraoBol uHepuuu. [ns sddexTuBHOrO yuera
TEIJIOBOTO BJIMSHUS CTaJbHBIX TPyO OblLIa pa3paboTaHa Tak Ha3blBaemas «2X
TeMIlepaTypHas MOJEJIb» HEPABHOBECHOTO TEIIOOOMEHA BO3/lyXa U CTAJIbHBIX
KOHCTPYKLUH, KOTOpas sBJsETCS JAonojHeHHeM K cymectBytouieit CFD-
MOJieNId, TocTpoeHHoW B cpeae Ansys Fluent. TlogoGHbie Momenu
pa3pabaThIBaIUCh paHee U MPUCYTCTBYIOT B CYIIECTBYIOIIMX MPOTrPAMMHBIX
nakerax, OJHaKO 00JaJaloT PSIOM HEAOCTAaTKOB, TAKUX KAaK HEBO3MOXXHOCTh
3amaBaTh  KOO(DPUIIMEHTHI  TEIUIOOTAAYd B BHUJE  (PYHKIIMOHAIBHBIX
3aBUCHUMOCTEHN U HE YYUTHIBAIOT PaJAHALIMOHHBINA TEIIIOOOMEH.

Heabio paGorsl siBasieTcss pa3zpaboTka Mojenu 3(P(HEKTUBHOTO ydeTa
TEIUIOBOM HMHEPIMU CTalbHBIX KOHCTpyKiuid B CFD-momensx KpymHbIX
IPOMBIIUIEHHBIX OOBEKTOB 0€3 MOCTPOEHUs JETadbHOM T'€OMETPUM U CETKH
3TUX CTaJbHBIX KOHCTPYKUMHA C Yy4yeTOM (PYHKIIMOHAJIBHON 3aBUCHUMOCTH
K03 GUIMEHTa TETUIOOTAAYd OT PA3IUYHBIX MapaMeTpPOB M PaJUAIMOHHOTO
TEII000MeHa.

Pe3yabTaToM padoThl sBiIseTCS peanu3anus Monaenan 3(PEGEKTHBHOTO
ydyeTra TEIUIOBOM MHEPUUU CTAIbHBIX KOHCTPYKIIMH B 00bEME KPYIMHBIX
MIPOMBIIIUIEHHBIX OOBEKTOB U MPUMEHEHHE €€ Ha TEeCTOBBIX 3aJa4ax U MOJHOU
31 CFD monenu HBK. Ona mo3Bonuia onpenenuTh TeMIepaTypbl BO3ayXa U
ctanbHbix Tpy0 HBK B ycnoBusX CyTOYHOTO U CE30HHOTO HM3MEHEHHUS
TEeMIIepaTyphbl OKPYKAIOIIEH Cpe/bl, OLEHUTh BO3MOXHOCTh KOHJEHCAIMU Ha
TpyOax v, COOTBETCTBEHHO, KOPPO3UHU HA HUX.

BeiBoabl. IIpennokeHHbIE TMOAXOA YW MOJEIb PEIIAOT HAY4YHO-
NPAKTUYECKYIO 33Jady y4yeTa TEeIJIOBOM HMHEPUHUH CTAIBHBIX KOHCTPYKLIHW B
CFD w™ogmensix KpymHBIX TPOMBIIUICHHBIX OOBEKTOB 0€3 HEOOXOIUMOCTH
NOCTPOEHUSI JJI1 HUX TE€OMETPUM M PACUETHOW CETKH, 4YTO IO3BOJSET
CYILIECTBEHHO YIPOCTHTh MOJENb U YBEJIUYUTH NMPOU3BOJUTEIBHOCTh CUETA HA
HEH.
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The work presents the approach for CFD-simulation of steel structures
thermal inertia in large industrial facilities on the example of the New Safe
Confinement (NSC) without constructing detailed geometry and a mesh for such
structures. The steel structures of the NSC consist of approximately 3 thousand
tubes with a total mass of about 25 thousand tons. Their detailed accounting in
the model is practically impossible. At the same time in dynamic thermal
calculations they will significantly affect the air temperature and the thermal
state of the entire object because of their large thermal inertia.

To effectively take into account the thermal effect of steel pipes, the so-
called "2 temperature model” of the non-equilibrium heat exchange of air and
steel structures was developed, which is an addition to the existing CFD model
developed in frame of the Ansys Fluent software. Similar models were
developed earlier and are present in existing software, but they have a number of
drawbacks, such as the inability to set the heat transfer coefficients in the form
of functional dependencies and do not take into account radiative heat transfer.

The purpose of this work is development of a model for effective taking
into account thermal inertia of steel structures in CFD models of large industrial
facilities without constructing detailed geometry and mesh of these steel
structures, taking into account the functional dependence of the heat transfer
coefficient on various parameters and radiative heat transfer.

The result of the work is implementation of the model for effective
accounting of steel structures thermal inertia of large industrial facilities and its
application on test problems and then on the full 3D CFD model of the NSC. It
allowed to obtain the temperatures of the air and steel tubes of the NSC in
conditions of diurnal and seasonal ambient temperature changes to assess the
probability of the condensation on the tubes and, consequently, corrosion on
them.

Conclusions. The proposed approach and model solve the scientific and
practical problem of taking into account the thermal inertia of steel structures in
CFD models of large industrial facilities without the need to build a detailed
geometry and a computational mesh for them, which makes it possible to
significantly simplify the model and increase the calculations’ speed.
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