AHHOTAIUA

HccnenoBan KpuU3UC TEIUIOOOMEHA TIPU KHUIIEHWW BOJABI B KaMWJUISIPHO-
NOPUCTBIX  CTPyKTypax. OXJaXIeHHe MNpeJHa3HAuYeHO JUIsl JeTaled  Y3JIOB
BBICOKO(OPCUPOBAHHBIX ~TEIJIOBBIX JHEPTreTUYECKUX YCTAaHOBOK. PaccmorpeHo
BIIMSIHUE  HEIOTpeBa W  CKOPOCTH  IIOTOKA, TEIUIOPU3MUECKHUX  CBOWCTB
MapOTCHEPUPYIOMICH TMOBEPXHOCTH M BBIOPOC Kamelb XUIKOCTH U3 TOPHUCTOM
CTPYKTYyphl. PaccmoTpena ruipoauHaMuyeckasl Mojieilb Kpusuca kunenus. [lomydeHo
pacueTHOEe ypaBHEHHE JJI1 KPUTUYECKON TEIJIOBOM HArpy3KH.

N3ydensl mpefenbHble TEIIOBbIE MOTOKKA B CETYATHIX MOPUCTBIX CTPYKTYypax
Ha MPUMEPE TOPEJIKU PAKETHOTO TUMA MPHU OXJIAXKJIECHUHU BOJOW KaMephbl CrOpaHus U
corta. IlomydeHbl ONBITHBIE JaHHBIE M PacCyYETHbIE 3aBUCUMOCTH JJI KpHU3HUCa
KUMEHUS W BBIOpaH ONTHUMAJbHBIM TUAPABIUYECKUM pasMep TOp CTPYKTYPHI.
[Ipou3BeaeH yd4eT BIWSHUS TPABUTAIMOHHOTO M KaNWUISIPHOTO IMOTEHUHUAIOB B
MOPUCTBIX CTPYKTypax ¢ YYE€TOM KpPHUTHUYECKOro Biarocojaepxanus. Cucrema
OXJIQXKJICHUsI OTBOAUT B (2+8) pa3 OoJbllKMe TEMIOBbIE MOTOKH, YEM B TEIUIOBBIX
TpyOax, YCTAHOBJIEHbl KPUTHYECKHE BBICOTHI TEIJIOOOMEHHON TOBEPXHOCTH U
TOJIIUHBI CTPYKTYPBI.

Ha ocHoBe Mopenu KanmuUIIpHO-MIOPUCTOTO TMOKPBITHSA, OXJIAXKIAIOIIETO
TEIUIOHATPYXKEHHBIE Y37l  TEIUIOPHEPrOYCTAaHOBOK, MCCJIEIOBAHbl  Pa3JIMYHbIC
CTPYKTYPbI, UMEIOIIUE PA3TUUYHYIO0 TOPUCTOCTh U 3(DPEKTUBHYIO TEIIIONPOBOAHOCTD
(ot 5 mo 70 %). IlpousBeneHa oreHKA TOJIIHWHBI OTPHIBAEMBIX YaCTHII B MOMEHT
NPEACIbHOTO COCTOSIHUSL XPYNKHX TOPUCTBIX TOKPBITUIL B 3aBUCUMOCTH OT
TEIUIOBOTO TMOTOKa W BpPEeMEHU ero mnoaauu. KpuBble SHEProeMKOCTH IS BCEX
MOPUCTHIX MOKPHITUN UMEIOT SIBHO BBIPAKCHHBIE MUHUMYMBI.

N3yueHnne  OTHOCUTCS K  TEIJIOBBIM  DHEPreTUYECKUM  yCTaHOBKAM
ANEKTPOCTAHIIUM. OKCIIEPUMEHTBhI MPOBOJUIMCH HA TOPEJIKE PAKETHOro THIIA.
Oxtaxx1aJiuch KaMepbl CTOPaHKsI U CBEPX3BYKOBBIE COIUIA PA3TUYHBIMU MOPUCTHIMU
cTpykrypamu. OrmnucaH MeXaHHU3M TIPOIIECCOB TEIUIOOOMEHa U OMpeeIeHbI
ONTUMAJIbHBIE PA3MEPBI STYEEK MOPUCTHIX CTPYKTYP, MOJIYUEHO PACUETHOE YpaBHEHHE
KPUTHYECKOTO TEIJIOBOT'O IMOTOKA.



AHnnarmna

Koty anmmacy narmapbiChl Ke3iHAE Cy KalHaraHAarbl KamWJUISIPIIbI-KEYEeKTI
KYphUTBIMABL  3epTrey.  CankbiHaaTy KOFapFbIDOPCUBTAIFAH  JKBUTYJIBIK
OHEPreTHKANBIK  KOHABIPFBUIAPABIH ~ OOJIIEeKTEpiHIH  TOpanTapblHa  apHaJFaH.
Koutybusukanblk SKyHECIHIH aporeHEepaTopiblK OeTTep JKOHE  TaMIIbIHBIH
HIBIFAPBIHABI  CYMBIKTBHIFBIHBIH, ~ OOJIMBUIIAK ~ KYPBUIBIMBI, OITIIETE€H  KbUTYABIH
TACKBIHBIK JKbUIIaM/IBIKTAPBIHBIH, BIKMABl KapacThIpbULAbl. KaitHay marmapbiChl
TUAPOMHAMUKAJIBIK MOJIEN KapacThIpbUIFaH. KpUTHKANBIK KbUTYJIBIK )KYKTEME YIIiH
CaHJIbIK TeHJIIK aJIbIHFaH.

Mpican 3bIMBIpaH KbI3ABIPFBIINITAP KaHY KaMEpachIHBIH CaJKbIHAATy CYMEH
TYpl MEH IWIalIaThIH KEYEeKTI TOpP KYPBUIBIMBIH IHIEKTEY >KbULY AaFbIHBIH 3€pTTey.
OKCHEpUMEHTTIK JAEPEKTEP albIHFaH JKOHE Jar/lapbiCc TapMarblHA COMKEC eCeNTeNreH
JKOHE OHTAIIbl THAPABIMKAIBIK MeJiepi Oepl KYpPbUIBIMBIH TaHAaHbI3. ChIHU
BUIFAJIJIBIFBI KEYEKTI KYPBUIBIMIAp/a TPaBUTAIMSIIBIK JKOHE KAIMILISPIIBIK OJCYeTIH
BIKIAJI €Ty YIIIH >XKopJeMakbl >kacairaH. CankplHAATYy XyMeci (2 + 8) per Kbuly
KYOBIpJIapbIH apTHIK KbUTY aFbIHIAPBIH TaFalbIHIANUIbI, )KbLTY 0TI MEH KYPBUIBIMBIH
KJIBIH/IBIFBI CHIHW OWIKTIT1 OPHATHIIFaH.

Kanmnnspnblk-keyekTi xaby MOJENIH HEri3iHAe, TEePMHUKAJIBIK >KYKTEIreH
KypamasapblH CAJIKbIHIATY TYpPJi KeyekTuriri xoHe (5-ten 70% -ra neiiH), THIMI
XKbLTy Oap Typii KypbuibiMaap 3eprrenai teploenergoustanovok. JKblimy aFbIHBIHBIH
YKOHE OHBIH 0Py yaKbIThIHA OAMIAHBICThI CHIHFBIII KEYEKTI KaObIHIAPAbI IIIEKTI Kai-
KYWiH aXXbIpaTy KeJin OeIIeKTepiH KalbIHbIFbl Oaranay. bapibik keyekTi xxadymap
YIIIiH 3HEPTHs KUCHIKTap MUHUMYM aiKbIH OOJIIBI.
3eprrey KOC 3J€KTp CTAHCACBIHBIH >KaTaJlbl. DKCIEPUMEHTTEP OTTHIK 3bIMBIPAH
TypiHe Kyprizinal. JKaHy KamepacblHa >KOHE IbIOBICTaH canTaMa TYpJl KeyeKTi
KypeutbiMaapael  CankpiHAatbutrad. JKeuty Oepy mporectep MEH CMETaNbIK
TEHJIEYJIEp CBIH JKbUTY AaFbIHBIHBIH aJIbIHFAaH KEYEKT1 KYPBUIBIMIAPJBIH, OHTAMIIBI

YSUTBI MOJTILIEPIH MEXaHU3MI.



Abstract

Heat exchange crisis when water is boiling in capillary and porous structures is
investigated. Cooling is intended for details of knots of the high-forced thermal
power installations. Influence of underheating and speed of a stream, heatphysical
properties of a vapour generating surface and emission of drops of liquid from porous
structure is considered. The hydrodynamic model of boiling crisis is considered. The
settlement equation for critical thermal loading is received.

Studied limiting thermal flows in net-porous structures on the example of the
burner rocket type with water for cooling of the combustion chamber and nozzle.
Obtained experimental data and calculation dependencies for the crisis boil and
choose the optimal hydraulic pore size of the structure. Counted the influence of the
gravitational and capillary potentials in porous structures with a view of the critical
moisture content. Cooling system pushes (from 2 to 8) times the big thermal flows
than in heat pipes, established critical height of the heat transfer surface and thickness
of the structure.

Based on the model of capillary-porous coating, the cooling of thermally
loaded assemblies teploenergoustanovok investigated various structures having
different porosity and the effective thermal conductivity (from 5 to 70%). The
estimation of the thickness of the particles to come off when the limit state of brittle
porous coatings, depending on the heat flux and the time of its submission. Energy
intensity curves for all porous coatings have pronounced minima.

The study refers to the thermal power plant power plant. Experiments were
carried out on the burner missile type. Cooled combustion chamber and supersonic
nozzle different porous structures. The mechanism of heat transfer processes and the
optimal cell sizes of porous structures, obtained by the estimated equation critical

heat flux.



