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MODEL AND MECHANISM OF DEVELOPMENT OF STEAM PHASE
IN POROUS STRUCTURES OF HEAT EXCHANGERS

Abstract. A model of the development of the vapor phase in the porous structures of heat exchangers based on
cinematic observations is developed, which explains the mechanism of nucleation, development and death of vapor
bubbles. The analytical model is obtained on the basis of the solution of the thermoelasticity problem, and the
limiting state of poorly and well heat conductive materials is determined. The functional dependence of the heat flux,
required for destruction, on the time of delivery and penetration depth was obtained. The heat fluxes are defined
necessary for melting the surface layer of the coating or for destruction by limiting compressive stresses or for
stretching. The record (kinogram) of flight of a particle of the destroyed coating determined its size which agrees
well with the theoretical model of calculation.
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ANMaTHHCKHHA YHUBEPCUTET 3HEPTETHKY U CBsI3U, Anmarsl, Kazaxcran

MOJIEJIb U MEXAHI3M PA3BUTUS MAPOBOM ®A3bI
B IIOPUCTBIX CTPYKTYPAX TEIIVIOOBMEHHHUKOB

Annoramus, Co31aHa MOJICTH Pa3BHTHA MAPOBOH (Pa3hl B MOPHUCTHIX CTPYKTYPAX TCINTIOOOMCHHHKOB HA OCHO-
BC KHHEMAaTOrpapuiecKkux HAOMFOJCHHUH, KOTOPAs OOBACHICT MEXAHH3M 3aPOXKACHUS, PA3BUTHA W THOCIM MAPOBBIX
My3bIpeil. AHAMMTHYCCKAS MOJCTD ITOJIYUCHA HA OCHOBE PCHICHUS 3aJa4M TEPMOYTPYTOCTH, MPHYEM OIPEICICHO
MPEICTBHOE COCTOSIHHE IIJI0OXO- M XOpPOIIO TEIUIONMPOBOJHBIX MaTepHanoB. [lomyueHa (yHKUHMOHANIBHAS 3aBHCH-
MOCTb TEIDIOBOTO IOTOKA, TPEOYEMOro Al pa3pyIiCHHs, OT BPEMCHH ITOJA4H W TJIyOMHBI MPOHWKHOBEHMA. Haii-
JICHbI TCIUIOBHIC TOTOKH, HEOOXOAWMBIC I PACIUIABJICHHS NMOBEPXHOCTHOTO CJIOSA TOKPBITHA, JHOO AN paspy-
MICHUS TPEACIBHBIMY HANPSDKCHISIME CKATHS, MM pacTspkeHws. KuHOTpaMMa ImoJieTa 4acTHHBl Pa3pylmacMoro
TIOKPBITHS ONPEIEIIANA €€ Pa3Mep, KOTOPBIH XOPOIIO COTIACYETCS C TEOPETHUSCKOW MOIETIBIO pacyeTa.

KimoueBbie C/10Ba: KaMUBIPHO-TIOPUCTAs CHCTEMA, MOJCIb MAPOBOH (a3, MpeaeabHOE COCTOSIHHUE, TEIITIO-
OOMCHHHKH, TCIUIOBOM MTOTOK.

Mogens pazButms mapoBoi (aswl, ONHCAHUE MEXAHH3Ma IMPOLECCOB W MONYUCHUS PACUCTHBIX
3aBUCHUMOCTCH, ONPEACISIOTCS, Kak cieayeT u3 (oTo-kuHemarorpapuueckux © romorpaduaecKux
HaOmoacHuit [1-5] m3 Toro, uro auHAMHKA MapoBOH (hasbl MOCAC CIOHTAHHOTO (B3PHIBOOOPA3HOTO
3apOKACHMS Iy3BIPS KPHTHIECKOro pasmepa Ry,) mporekaer ¢ yuacTHEM HCHAPSIOMIErOCS MHKPOCIOS
JKHIKOCTH, HAXOSAIIETOCS MO MAPOBBIM MY3bIPEM, a MPU HEKOTOPBIX YCIOBUAX HAYHHACTCS BEITCCHCHHUE
JKHJIKOW IJICHKHM B LICHTPE MAapOBOTO MY3BIPs ¢ MOCICAYIOIIUM pasButHeM "cyxoro" marHa. OTpbiB wiu
paspylIcHHE MapOBHEIX My3BIPEH MPOHUCXOMUT MPH AMAMETPAX, B HECKOJBKO pPa3 MCHBLIHMX, YEM MPH

KHIICHUHA B GOJIBIIOM 00BEME HA TIIaAKkoi nosepxHoctd. Bemmuuna Dy = 2R, paccaursiBactes no ¢op-

MmyJsie pabor [6, 7].







