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Abstract. A predicative model has been developed to study the processes of high-temperature heating and
evaporation of water droplets, taking into account the main interconnected processes of heat transfer and phase
transformations. Typical profiles of temperature and velocity in the system "high-temperature gases - a droplet
of water" are established when the temperature of the external gas medium varies from 100 to 800 °C. Various
statements of the problem are considered, which differ substantially in the type of processes and factors taken
into account. The analysis of temperature regimes of heating and evaporation of water droplets is carried out, at
which simplified models can be used, and in which all complex interrelated processes of heat and mass transfer
(including convective, conductive and radiant heat transfer in droplets, and also in the near-surface vapor-gas

layer) need to be taken into account.

BBenenue. B Hacrosiiiee BpeMsi IIUPOKOE MPUMEHEHHE MOJYYHIM Ta30MapoKanenbHble TeXHomoruu [ 1-
4], B KOTOPBIX B Ka4eCTBE MCXO/HBIX JKHJIKOCTEH MPUMEHSIOTCS BOJA, IMYJILCHH, CYCIICH3UH M PACTBOPHI HA €e
ocHoBe. OCHOBHOU 3aja4yeil MpH M3y4eHHUH MPOLECCOB TEIUIOMACCONEepeHoca B JABYX(a3HbIX M IreTePOTEHHBIX
CHUCTEMaX SBJIACTCS WHTCHCU(UKAIMS MPOILECCOB HCIAPEHUs W MPOrpeBa KalelbHBIX MOTOKOB. Pe3yibTaTh
HCCIICIOBAHUI B 00JIACTH MHTECHCU(UITUPOBAHHOTO TEIUIOOOMEHA HAXOSAT CBOE MPUMEHEHHE MPH pa3paboTKe u
YCOBEPIICHCTBOBAHUH TEXHOJOTHH 3((EeKTUBHBIX SHEproHocHTeNedl [5], MoXKapoTyIIeHHs KameIbHBIMH
MMOTOKaM# (B TOM dYHCIIE HEOJHOPOIHBIMH) C KOHTPOJUPYEMBIMH HapameTrpamu [6] W TepMHUECKOW OYMCTKH
BOABI [7].

B mocnennue romsl dopmupyercss obmupHas 0a3a (YHIAMEHTAIBHBIX JKCIICPUMEHTANBHBIX [8] u
TeopeTHYecKux [9] MaHHBIX O Tpoleccax TerIoMaccolepeHoca MPH KCHapeHHH Kameib Bonbsl. CpaBHEHHE
OCHOBHBIX 3aKIIOUYCHHUH, MPHUBEJICHHBIX B YKa3aHHBIX HCCICJIOBAHMAX, IO3BOJSIET CHENATh BBIBOI O
CYUIECTBEHHBIX PA3IMYUAX MEXIY PE3yJIbTaTaMHU IKCIIEPUMEHTOB W MOJCIMPOBaHUs. TeKyllee COCTOSHHUE
po0IIeMbI 00YCIIOBIICHO CIOXHOCTSIMH, BOZHHKAIOIIMMH ITPH MOJEINPOBAHUH BEICOKOTEMIIEPATYPHOTO HArpesa
W WCHapeHwsl Kamenb kuakocted. IlemecooOpa3HbIM — SBISETCS CO3JaHHME COBEPIICHHBIX — MOJEICH,

YUYUTBIBAOIIUX  CJIOKHBIC B3aUMOCBSA3aHHBIC (1)I/I3I/IKO-XI/IMI/I‘ICCKI/IC nmpoueccnl, ¢ 1CIbIO obecrieyeHust
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YJIOBJIETBOPHUTENILHON KOPPEJSIMU PE3yJIbTATOB MaTEeMaTHYECKOTO0 MOJCINPOBAHUS M DKCIEPUMEHTAIBHBIX
nucciaenoBaHui. Pe3ynpTaTel mocnemHUMX OyAyT CHOCOOCTBOBAaTh [ETAIBHOMY W3YYCHHIO MOJAEIHUPYEMBIX
BBICOKOTEMIIEPATYPHBIX MpoIieccoB. V3 aHamM3a COBPEMEHHBIX IPEICTABICHHUH 0 TakuX mporeccax [10] MoxxHO
cAenaTh BBIBOJ O TOM, YTO YYECTh BEChb KOMIUIEKC B3aMMOCBS3aHHBIX IPOLECCOB UYPE3BBIYAWHO CIIOKHO.
[TosTOMY B IepBOM NPHOIIMKEHUH LIENEeCO00pa3HO pa3paboTaTh YIPOIIECHHYIO MOAEIb.

Lens HacTosmeil paboTel — pa3paboTKa YHpPOLIEHHOH MOJENHU TeIrionepeHoca Ipu MCIapeHnu Kareib
BOJIbI, YUUTHIBAIOIIEH KOHBEKINIO, KOHIYKIHUIO U TEIIOBOE U3JIyYECHHE.

MaremaTndeckasi Mojedb W MeToAbl pemeHusl. IlocraHoBka paccmarpuBaeMoil 3ajadd, T.e.
UCTIApPEeHHE KalUId BOJBl IPH ydeTe KOHBEKTHBHOTO, KOHIAYKTHBHOTO W pPaJHALlIOHHOTO TEMJI000MEHa
npeAroaraia cienyromiee: OJHOpOJHAas cdepryeckas Karulsi BOJbI HAXOIUTCS B IIOTOKE Pa3orperoro Jio
Temneparyp 7, rasza, KOTOpBIl JBmXeTcs co ckopocThio V, (puc. 1). McnapeHue BOABI MPOUCXOJUT CO
CBOOOIHOM ITOBEPXHOCTH Karuii. B pesyibrare Bokpyr Heé hopMupyeTcs ciioi napa TomuuHoi 4,=R,—R; (puc.
1). IlepBblit oTanm pemeHus 3aJadd TEINIOMAcCONEPEHOCa MPH MCTIAPEHUH KAaIUTH BOIbBI BKJIIOYAET ITOCTPOCHHUE
TEOMETPHUH M CeTKH ¢ moMomrsio Ansys Design Modeler n BctpoerHOTO ceTounoro reHepaTopa Ansys Meshing
Ha Oaze mmatrdopmsel Workbench. Ilpu permeHnn mocTaBIeHHONH 3alauyd HCIIOIB30BAIUCH CIEAYIOIIHE
napameTpsl: BpeMeHHoU mar Ar=0,1 ¢ u xoopaunathble maru Ax=Ay=0,05 mm. [l HOBBIIEHHUS TOYHOCTH
pacyeroB BONM3M TpaHUL (Aa30BOT0 IepexoJa MNPOBOAWIIOCH CIYIIEHHE KOOPAMHATHOH CETKH 10
Ax=Ay=Ar=0,001 mm. B xadecTBe HOITyImICHHUS NMPH IMOCTAHOBKE 3a/a4M MIPUHUMAIIOCH, YTO TEIUIO(PU3NIECCKUE
XapaKTEPUCTUKU B CHCTEME «BBICOKOTEMIIEPATYPHBIE I'a3bl — KaIUI BOIB HE 3aBHUCST OT TemmepaTypsl. Ilpu
¢dbopMyIHpoBaHUH (HU3NIECKON U MaTeMaTHUECKOW Mozeel ObLTH yYTeHBI KOHBEKTHBHBIM, KOHAYKTHUBHBIN U
palvalMoOHHbIH MEXaHU3MbI TEIJIONEepPeHoca MPHU OOTEKaHWM KaIuld BOJBI IOTOKOM BBICOKOTEMIEPATypHBIX

ra3os (puc. 1).
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Puc. 1. Cxema obnacmu pewienus: 1 — xannst 600bl; 2 — 800HOU nap, 3 — blcCOKOMeMnepamypHule 2a3ol

Pa3pa60TaHHaﬂ MaTeéMaTHiICCKass MOACIIb YIUTBIBACT PE3YIIbTAThl SKCIICPUMEHTAJIBHBIX HCcCleOBaHul 00

OCHOBHBIX OCOOCHHOCTSIX M MEXaHHW3MaxX MCHAapeHHs Kallelb BOIBI B BEICOKOTEMIIEpATYpHBIX ra3ax [8]. BaxkHo
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OTMETHUTh, YTO pa3paboTaHHas MOJEIb IO3BOJSCT BAPHUPOBATH B HIMPOKOM JHAIAa30HE OOJBIIYIO TPYIITY
rapameTpoB: TeMIIepaTypa ra3oBoi cpe/ibl, pa3Mepbl Kameib, Terio(u3nieckine CBONCTBA BOIbI U JPYyTHE.

3akioueHue. BbIMOJIHEHHBIC HCCIIEIOBAHUS WILTIOCTPUPYIOT BAKHOCTh YU€Ta KOHBEKTHBHBIX TCUCHUI
B KaIUISIX BOABI [IPU MPOTHO3MPOBAHUHU XapAKTEPUCTHK UX MPOrpeBa M ucrapeHus. [lonydeHHble 3aBUCHMOCTH
MOJKHO HCIIOJIb30BaTh JJIsl Pa3BUTHsI MEPCHEKTUBHBIX Ta30MapoKanelnbHbIX TEXHOJOTHI B 00NacTH CO3JaHus
9HEPrOHOCUTENICH Ha OCHOBE JIBIMOBBIX Ta30B, APOB M KaIle)lb BOJBI, TI0KAPOTYIICHHS MTOJAIUCICPCHBIMU MK
HCOJHOPOAHBIMH KANCIbHBIMU IOTOKAMH, TEPMHUYCCKOM OYUCTKH Jkuiakocteii wu np. Kpome Toro,
YCTAHOBJICHHBIC 3aKOHOMEPHOCTH LIEJIeCOO0Opa3HO YYHWTHIBATH ITIPU MPOCKTUPOBAHWKM M MOJCPHHU3AIMU
TEXHOJIOTUYECKOTO 000PYIOBAHHUS B IEISIX HHTCHCU(DUKAIIMY TETTIOOOMEHHBIX POIIECCOB.

Pabota BeImMonHEeHa TpH (PUHAHCOBOU moanmepkke rpanTta Ilpesunenrta Poccuiickoit @enepammn (M-

1221.2017.8).
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