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Ilenv pabomwr. AHanu3 0COOEHHOCTEM CKOPOCTHBIX M TEMIIEPATYPHBIX
noJie NpHU MOABEMHOM TE€YEHHH BOJbI B BEPTUKAJIBHBIX TIIAJKUX TpyOax mpu
CBEPXKPUTHYECKHUX JTABICHUSAX.

Pesynomameut. 1IpuBoAUTCS ITOCTAaHOBKA OCECUMMETPUYHON HEJIMHEWHOMN
CTAIl[MOHAPHOM 3aJladyll CMEIIAHHOW KOHBEKLUMU (BBIHYKJIEHHOE U CBOOOJHOE
JBW)KCHUE) TMPU BOCXOJSIIEM TEUEHUM CBEPXKPUTHUUECKOW BOJBI B TJIAJKUX
TpyOax. IlpencraBieHbl pAaHHble BepUPUKALUM MOJEIEH TypOYJIEHTHOTO
nepeHoca s yKa3aHHbIX ycioBud. Ilpu 3TOM paccMOTpeHbl MOJENH,
OTHOCSIIMECS K TPEM Pa3IUYHbIM IPYIIIaM: BBICOKOPEHHOIbCOBBIEK-& MoIeu ¢
NPUCTCHOYHBIMH (DYHKIHUSIMH, HU3KOpEHHOJIbCOBbICK-€ Moenn u K- Mozenu.
[To pesynpTaTam yka3zaHHOW BepUUKAIMKM IMOKAa3aHO, YTO paccMaTPUBAEMOM
busnueckoil curyauud B Hamboublieii mepe otrBedaer K- SST momens
TypOysiieHTHOCTU. [IpuBOASATCS MaHHBIE O MPOCTPAHCTBEHHOM paclpe/elICHUN
TEMIOPU3NYECKUX CBOMCTB CBEPXKPUTUYECKOM BOJIbI, CBHUJIETEIBCTBYIOLIUE O
CYLIECTBEHHOM HM3MEHEHHM JTUX CBOWCTB MO [UIMHE U PaaUyCy TpPYOBI.
PaccMoTpeHbl pe3ynbTaTbl MOJAEIUPOBAHUS MO HCCIECJOBAHUIO  BIIUSHUS
BEJIMYMHBI TEIJIOBOTO TMOTOKA HAa 3aKOHOMEPHOCTH TEYEHHS M TEIUIOOTAayu.
OOcyxmaroTcsi OCOOCHHOCTH  JIBMDKGHMSI Hayaja W KOHIA  (PPOHTOB
ncesogaszoporo nepexoga. Ocoboe BHUMaHHME YAENISETCS TEmIO(U3NIECKOM
UHTEpIIPETAllUM JTaHHBIX KOMIIBIOTEPHOTO MOJICIIUPOBAHUS TI0 H3YYCHUIO
BIIUSIHUS €CTECTBEHHON KOHBEKIIMH 32 CUET apXHUMEIOBBIX CHJI, 00YCIOBICHHBIX
pa3HULIE IJIOTHOCTEH KUAKOCTA B PA3MYHBIX TOYKAX CEUYEHUS IOTOKA, Ha
KoH(purypanuio npoduiieid CKOPOCTH U TEMIIEPaTypPhl B MOMEPEUHBIX CEYCHUSIX
kaHana. [IpuBoAsTCA TakKe pe3yNbTaThl MO0 YCTAHOBJIECHUIO 3aKOHOMEPHOCTEM
BIIUSIHUS HA XapaKTEPUCTUKU TEUEHUS U TEII000MEHA BEJIMYUHBI TEMIIEPATYPhI
KUIKOCTH Ha BXOJIE B TPYOY.

Bwvi6oosi. Ha oCHOBE KOMIBIOTEPHOTO MOJEIWPOBAHUS YCTAaHOBIJICHBI
3aKOHOMEPHOCTH TEUYCHHS CBEPXKPUTHUYCCKON BOJBI B TJIQJAKUX TpyOax MpH
peXUMax, OTBEUANOIIMX HAJIMYUI CMEIIAHHOM KOHBEKUUH. BBIsSBIICHBI
O0COOCHHOCTH BIIMSHUS BETUYHMHBI TNIOTHOCTH TMOJBOJUMOTO TEIUIOBOTO MOTOKA
M TeMIepaTypbl BOJBl BO  BXOJHOM CEUYEHMHM KaHajla Ha €€
TEIJIOTUAPABIMYECKUE TaPAMETPHI.
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Objective.Analysis of the features of velocity and temperature fields in the
elevated water flow in vertical bare tubes at supercritical pressures.

Results. The formulation of an axisymmetric nonlinear stationary problem
of mixed convection (forced and free motion) is given for an ascending flow of
supercritical water in bare tubes. The verification data of turbulent transfer
models for these conditions are presented. In this case, models relating to three
different groups: High-Reynolds number k-¢ models with wall functions, Low-
Reynolds number k-¢ models and k- models are considered.

Based on the results of this verification, it was shown that the k- SST
model of turbulence corresponds to the greatest extent to the physical situation
in question. Data on the spatial distribution of the thermophysical properties of
supercritical water, indicating a significant change in these properties along the
length and radius of the tube are presented. The results of modeling the
investigation of heat flux effect on the regularities of flow and heat transfer are
considered.

The features of the motion of the beginning and the end of the fronts of a
pseudo-phase transition are discussed. Particular attention is paid to the
thermophysical interpretation of computer simulation data to study the effect of
natural convection due to Archimedean forces due to the difference in fluid
densities at various points of the flow cross-section, on the configuration of the
velocity and temperature profiles in the cross sections of the channel. Results on
the establishment of regularities in the effect on the characteristics of the flow
and heat transfer of the liquid temperature at the entrance to the tube are also
given.

Conclusions. On the basis of computer simulation, the regularities of the
flow of supercritical water in bare tubes are established under conditions
corresponding to the presence of mixed convection. The features of the
influence of the input heat flux and water temperature in the inlet section of the
channel on its thermal and hydraulic parameters are revealed.
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