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Mera - [OCHIDKEHHS CKJIAOHUX 1 BHYTPIINIHHO B3a€EMOIOB'SI3aHUX
IPOLECIB TEIJIOMAacOOOMiHy, 10 BHHUKAIOTh NpU IUIABJICHHI Ta TeHeparlil
BOJIHOTO JIbOJly HA BEPTUKAJIbHIN LMWIIHAPUYHIN MOBEPXHI 3a JomomMoroio 3-D
MO/JICTTIOBAaHHS.

PesyabtaTu. Ilig yac mocmimKeHHS TPOIECIB TJIABICHHS Ta TeHeparlli
BOJIHOTO JIbOJly, MU MAa€MO CIIpaBy 3 PIJMHOIO, II0 MAa€ MOMITHUN EKCTPEMYM
rycruan npu temmeparypi 4°C. Ilst 0coGNHBICTh CYTTEBO BIUIMBAE HA MOTIK
BOAM SIKWWA 3HAXOAUTHCS MOOJIU3Y MOBEPXHI, M0 OXOJOKyeThbesi Huxkue 0°C.
[{iIKOM OYE€BHHO, IO TaKe CKJIAJHE SBUIIE SBISE COOOI Macy mpobiieM s
NpsIMOTO €KCIIepUMEHTY. B maHomy BUNAAKy IIapu piIAMHU TOOJHU3Y MITHOT
TMOBEPXHi 0X0T0KYIOThCs Hykue 4°C, IIpH SKHX T'YCTHHA BOIH — 3MEHILIYEThCS,
B TOHl wac moGmm3y 3HAXOAThCS mapu 3 Temmeparyporo 4°C. 3 Mertoro
BUBYCHHS BIUIMBY BHUILE 3rajJaHoi aHOMaii TYCTMHM BOJM Ha JIMHAMIKY
IUIABJICHHS Ta TEHEpaIilo BOJHOTO Jhoay pos3podnerHo 3D momenr CFX
ANSYS. fAapo reomerpuuHOi MOJEN € 00JIACTIO KOAKCIaThbHOTO IWIIHApPA B
CepeuH1 SIKOTO NPOoTiKae Boja. HoTHpH BIyCKHUX Ha BUITYCKHUX MAaTPyOKiB JJIst
BOJM 3HAXOJATHCS HAa HIDKHIM Ta BEpXHIM dacTuHi mwiiHapa. OxoyomKyBaHa
WTIHIPUYHA TOBEPXHS MOJAEIIOETHCS B30OBXK LIEHTpalbHOi oci. /s Toro, mo6
3a0€3MeYnTH HalOUIbII JOCSKHY TOUHICTh PO3pPaxXyHKy MPU PO3YMHOMY UYHUCITY
iTepariiif, JOCHiHA CeKIlis 3reHepoBaHa sik cektop 90 rpaayciB. OcobOiuBy
yBary OyJiO MPUJILJICHO HAJIG)KHOMY PIBHIO CTBOPEHHS CITKH. J[J1s OUIbIII TOUHUX
po3paxyHKiB,a TakoX 100 copMyBaTh CITKy HIPUKOPIOHHOTO MIapy,
BUKOPHUCTAHO ChHemiaibHy MexXy 1Hbusauii. Temmeparypa BHYTPILIHBOTO
nuiIiHApa 3anporpamoBaHa Ha 0°C, m00 YHUKHYTH MOXJIMBOTO OOMep3aHHS.
TemnepaTypa BoaH, 10 NMOCTYyNA€ KOJMBaNacs B Mexax iHTepBainy + 10 +40 ° C

BucnoBku. OtpuMmaHi pe3ynbTaTH JO3BOJSIOTH MOJICIIOBATH BIUIHB
TEMIIepaTypyu BOJH, IO 3HAXOJUTHCS MOOJM3Y TOUKH IHBEpCii, HA JUHAMIKY
TAHEHHS Ta TeHepalil0 BOAHOIO JbOAY Ta TMPOBECTH BJIOCKOHAJIECHHS
KOHCTPYKTHUBHUX TapaMeTpiB aKyMyJISITOPIB TEIJIOBOi eHeprii. PesynbraTtu
TaKuX TPOrpaMHO-aHAITUYHHUX JOCHIIHKEHb, JaayTh 3MOTY ITiJIBUIUTH
e(eKTUBHICTh MTPOCKTYBAHHS TEIIIOMacOOOMIHHOTO O0IaIHAHHS.
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Work objective: A complex and intrinsically interrelated problems of
mass- and heat transfer arising at ice grows on the cooled down tubular surface
streamlined by the water belong to the class of processes mentioned above.

Results. The problem is getting more aggravated since here we deal with
the liquid with the noticeable abnormalities in the density dependence on
temperature in the vicinity of 4C. This feature significantly affects the flow of
water close to the surface cooled down lower than OC. In this case the layers of
fluid close enough to the surface would acquire temperatures lower than 4C at
which the density of water reaches its maximum values. Thus, the buoyancy
acting on the adjacent layers will be opposite directed, which in turn seriously
influence the flow of water, especially when the predominant flow of water is
upward. It is clear that such a complex phenomenon presents a lot of problems
for the direct experimentation. It should be mentioned that positioning of ice
layer thickness and temperature probes in the flow of water may cause a
significant disturbance of the flow and temperature distribution. In order to
study the effect of mentioned water density abnormality on the upstream flow
around a cooled down pipe, a 3-D CFX ANSYS model of the experimental rig
has been developed. The core of the model geometry is a water domain of a
coaxial cylinder. Four water inlet sockets are positioned on the bottom of the
cylinder and the water outlets - on the top. A cooled down pipe is modeled by
the cylindrical surface along the central axis of the domain. A special attention
has been paid to proper mesh generation which means that a special boundary
layer inflation rate has been introduced in order to generate the mesh of the
boundary layer. In order to provide the most attainable accuracy of calculation at
a reasonable number of iterations, a special model was generated as a sector of
90 degrees cut out of the whole cylinder. This allowed generating a 90000 nodes
mesh within a sector which equals 360000 nodes, when counted on the cylinder.
The temperature of the inner cylinder has been programmed as 0 C to avoid
possible icing. The temperature of the incoming water has varied within the
interval +10+40 C.

Conclusions. The results obtained allow to simulate the influence of
water temperature in the layers close to the inversion point upon the dynamics of
ice accumulation and melting. This will allow to designee optimum heat transfer
equipment for ice generation.
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