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O TPAHMYHLIX YCAOBUAX B IKCMEPUMEHTAX
NO KOHBEKTUBHOMY TEMAOOBMEHY B )>XUAKOM HATPUKU

WHTepec K KOHBEKINH XUIKUX METAIUIOB B 3aMKHYTHIX 00BeMax 00yCIIOBICH
UX WCIOJB30BAHMEM B KadeCTBE TEIUIOHOCHTENS B SIIEPHBIX M TEPMOSICPHBIX
ycraHoBkax. JKumkne MeTayiel 00JafaloT MalbsIM 3HadeHneM uncna [IpanmTis,
YTO OMNpPEIEIISICT CIeUU(PUKY KOHBEKTUBHOIO TEINIOOOMEHA B KHMIKOMETAILIHYC-
CKUX TEIUIOOOMECHHUKAX. BO3MOKHOCTH SKCIICPUMEHTAIBHOTO M3y4YCHUs TypOy-
JICHTHOW KOHBEKI[UHM METaJlJIa B PEANbHBIX CHCTEMaX KpaiHe OrpaHUuCHBI. JTO, C
OJIHOW CTOPOHBI, MOBBIIIAET POJb PACYETOB HA OCHOBE MPOrPaMMHBIX ITAKETOB, a
C JPYro# CTOPOHBI, JENIACT HEOOXOAMMBIM HAJC)KHYIO BEPUDHUKAIMIO HCIIOJb-
3yembIx komoB. [locnennee TpeGyeT co3manne 0a3bl HKCIEPUMEHTANBHBIX JTaH-
HBIX JJIS1 CPaBHEHHSI PE3yJIbTATOB PACUETOB C Pe3yIbTaTaMH U3MEPECHUH B peallb-
HBIX MTOTOKaX MeTauioB. OHOW W3 KAaHOHWYECKHX 3a/1ad CBOOOIHOI KOHBEKIHH
SIBIISICTCA KOHBEKIUS B LIIVIMHAPHYECKON IMOJIOCTH C HAJIOKECHHBIM aKCHAJIbHBIM
rpagreHTOM Temneparypsl. OmHAKO Aa)xke A TaKOW MPOCTONW TEOMETPUH Ipo-
OJeMOil TIpH COTIOCTABJICHWN MAHHBIX PAacdyeTOB M JKCIIEPUMEHTOB CTAHOBUTCS
aJICKBaTHOCTh I'PaHUYHBIX YCJIOBUH Ha TOPLEBBIX rpaHuiiax. OcoOEHHO OCTPO
mpobiieMa BCTACT B AKCIICPUMEHTAX C HATPHUEM, TEMIIEPaTyPOIPOBOIHOCTh KOTO-
pOro comocraBuMa ¢ TEMIEPaTypONPOBOJHOCTBIO MEIH, TPATUIUOHHO HCIOb-
3yeMOH JIJIsl H3TOTOBJICHUS TEIUIOOOMEHHUKOB. DKCIIEPUMEHTHI TI0 TYpOyJICHTHOM
KOHBCKIIMHM HATPHS B IMUIMHIPAX C aCHEKTHBIM cooTHomeHueM I = L/D = 5 u
I' = 20 mokasanu, 4TO MOTOK HATPHUS MOXKET MCHATh TEMIICPATypy MEAHBIX ILIa-
ctiH Ha 6—7 °C mpu HanoxeHHOH pasHocTH TemnepaTypsl 20 °C. B nanzoit
paboTe TpUBEACHHI MEPBBIC PE3YABTATHl HCCICAOBAHMS TYpOYIEHTHOTO KOHBEK-
THBHOTO TEUCHUsI HATPUs B MWIMHIApE pazmepamu L = D = 200 MM, OTIUYaromIe-
rocsi He TOJBKO aCHEKTHBIM OTHOIICHHWEM, HO M KOHCTPYKIIMEH TerIooOMEeHHU-
KoB. Temno0OMEHHUKH MPEACTABISAIOT COO0H TOMOTHUTEINEHBIE KaMEPHI C KHUM-
KMM HaTpUeM, OTACJICHHbIE OT OCHOBHOTO 00beéMa HATPHUs TOHKOH MEeIHOW CTEH-
KOH, B KOTOPBIX YCTAHOBJICHBI HarpeBaTesd (XOJOAMILHUKH) U 00eCIieueHo WH-
TEHCHBHOC IEPEMCIIMBAHUEC HATpUs. B JoKiIajne MpUBOAMTCS aHaIW3 pPadOTHI
OTIMCAHHBIX TEIUIOOOMCHHUKOB, a TaKXKE CPAaBHUTCIBHBIN aHAM3 Pe3yJIbTaTOB
HCCIICIOBaHMS KOHBEKIMH ISl Pa3IMYHBIX ACIICKTHBIX OTHOLICHWH KaHana. Bei-
MTOJTHCHBI YMUCIICHHBIC PACYETHI C PA3JIUYHBIMU TPAHHUYHBIMU YCIOBUSIMH U MTPOBE-
JIEHO COMOCTAaBJICHHUE C IKCIIEPUMEHTOM.
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ON BOUNDARY CONDITIONS IN EXPERIMENTS ON CONVECTIVE
HEAT TRANSFER IN LIQUID SODIUM

The convection of liquid metals in closed volumes is interesting due to their
use as a coolant in nuclear and thermonuclear reactors. Liquid metals have a
small Prandtl number, which determines the specific features of convective heat
transfer in liquid-metal heat exchangers. The possibilities of experimental study
of turbulent liquid metal convection in real systems are extremely limited. This,
on the one hand, increases the role of simulations based on CFD codes, and on
the other hand, demands reliable verification of these codes. The latter requires
the creation of an experimental database for comparing the results of calculations
with results of measurements in real liquid metal flows. One of the canonical
problems of free convection is convection in a cylindrical cavity with an imposed
axial temperature gradient. However, even for such a simple geometry, the ade-
quacy of boundary conditions at the top and bottom boundaries bocomes a chal-
lenge in comparing the simulations and experiments. The problem is especially
difficult in experiments with sodium, the thermal diffusivity of which is compa-
rable to the thermal diffusivity of copper, traditionally used for the manufacture
of heat exchangers. Experiments on turbulent convection of sodium in cylinders
with an aspect ratio of ' = L/D = 5 and I" = 20 have shown that the liquid sodium
flow can change the temperature of copper plates by 6—7 °C at a applied tem-
perature difference of 20 °C. In this work, the first results of a study of the turbu-
lent convective sodium flow in a cylinder having dimensions L = D =200 mm are
presented. The setup differs not only in aspect ratio but also in the design of heat
exchangers. Heat exchangers are additional chambers with liquid sodium, sepa-
rated from the main volume of sodium by a thin copper plate. In the heat ex-
changers heaters (coolers) are installed and intensive mixing of sodium is en-
sured. We analyze the operation of the described heat exchangers, and we present
a comparative analysis of the results of the convection study for various channel
aspect ratios. Numerical calculations with various boundary conditions are per-
formed and a comparison with experiment is done.
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