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MATEMATHYECKOE MOJEJNPOBAHUE I'OPEHUS IIOPOXA H
C JOBABJIEHUEM ITIOPOILIKA AJIIOMUWHUA B ITIOJIE MACCOBBIX CHJI
B.A. Ilopsizos, A.JO. KpaiinoB
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[IpencraBnena maTemaTuueckas MOJIENb TopeHus mopoxa H ¢ mobaBieHreM 4acTull amrOMUHUS
B TI0JIE MacCOBBIX CUJI, YUUTHIBAIONIAS TEIUIOBOH 3 (EKT pa3noKeHus: KOHICHCUPOBAHHOU (a3bl, IK-
30T€PMHUUECKYI0 XUMUYECKYIO PEAKIIMIO B ra30BOM (haze, KOHBEKIMIO U AU(PPYy3UI0 peareHra, Harpes
Y TOPEHUE YaCTUIl AIFOMUHUA B MOTOKE Ta3a, IBKEHHE MTPOJIYKTOB CrOpPaHUs, OTCTABAHUE CKOPOCTH
JBUKEHUS YaCTUIl OT ras3a, BIUSHHUE IMOJIsI MAaCCOBBIX CHJI, HAIIPABJICHHBIX 10 HOPMAJIU OT MOBEPXHO-
CTU TOPEHHUSI, HA XapaKTep JBM>KEHUs yacTull amomMunus. [IpeacraBieHHas Moieiab CTpOUIIach Ha OC-
HOBE MOJIETH, MpecTaBieHHoN B padoTe [1]. CkopocTs ropeHus onpeaensiachk mo mojaenu bensena-
3enbaoBuua [2].

[IpoBeneHo uccnenoBaHusi BAUsIHUE YCKOpeHus B quanazone oT 0 go 700g, HampaBieHHOIro Mo
HOPMaJi OT MOBEPXHOCTU TOPEHMS, HA BEIMYMHY CKOPOCTU TopeHus mopoxa H ¢ mobaBneHuem ua-
CTUL aIFOMUHMS paguycoMm oT 1 1o 100 mxm B nuanazone nasnenuit 20 — 100 amm. B pamkax npose-
JICHHOTO HWCCIIEJIOBaHMs MOKa3aHO, YTO 4YeM OOJbIlle pa3Mep YacTHIl, BBUICTAIOIIUX C MOBEPXHOCTH
TOPEHHUS, TEM BBILIE BIUSHUE YCKOPEHHS HA BEITMYUHY CKOPOCTH FTOPEHHSL.

[TomyueHHble pe3ynbTaThl KAUECTBEHHO COTJIACYIOTCSI C 3aBUCHUMOCTSIMU, ONUCAHHBIMU B pabo-
Tax [3.4].

HUccredosanue svinonneno npu gunancosoti noddepocke PODU ¢ pamxax nayunozo npoexma Ne 15-03-02578 A.
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MATHEMATICAL MODELING OF COMBUSTION OF N POWDER
WITH MICRON-SIZED ALUMINUM IN THE FORCE FIELD

V.A. Poryazov, A.Yu. Krainov
National Research Tomsk State University, Tomsk

The paper describes a mathematical model for combustion of N powder with addition of alu-
minum particles in the force field, taking into account a thermal effect of decomposition of the con-
densed phase, an exothermic chemical reaction in the gas phase, convection and diffusion of the re-
agent, heating and combustion of aluminum particles in the gas flow, a flow of combustion prod-
ucts, a velocity lag of the particles compared to the gas, an effect of the field of mass forces directed
along the normal to the burning surface on the motion of aluminum particles. The model was built
based on the one presented in [1]. The burning rate was determined following the Belyaev-
Zel’dovich model [2].

The study conducted was focused on examining an effect of acceleration (in the range of 0 to
700g) directed along the normal to the burning surface on the burning rate of N powder with addition
of aluminum particles with a radius from 1 to 100 pm in the pressure range of 20 to 100 atm. It was
shown that the larger was the size of the particles emitted from the burning surface, the greater was
the effect of acceleration on the burning rate.

The results obtained are in qualitative agreement with the relationships described in [3, 4].

The study was financially supported by the RFBR, research project Ne 15-03-02578 A.
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