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OnHMM U3 NyTed COBEPILIEHCTBOBAHMS SHEPreTUYECKMX YCTAHOBOK M IIOMCKa Hauboiee
3¢ (eKTUBHBIX CIOCOOOB CHKUI'AHUS TOIUIMBA SBISETCS CO3JlaHHE YCTAHOBOK C BHOPALlMOHHBIM WU
NyJIbCALMOHHBIM CXHUraHueM ToruBa. CHIOCOOHOCTh IyJbCAlMOHHOIO TOPEHUs CcOooOLIaTh
KMHETUYECKYIO DHEPTHI0 Ta30BbIM MAaccaM HaxXOAUT IIMPOKOE IPHUMEHEHUE B CaMbIX Pa3IMYHbIX
TE€XHOJIOTMYECKHUX IPOLEccaXx M B JHEPreTHKE. YCTPOMCTBA MMIIYJIbCHOIO TOPEHHUS MCIIONIB3YIOTCS
IpY HarpeBe 3ajieKel BA3KOM He(TH, B TEXHOJOTUAX CYLIKH U TPAHCIIOPTUPOBKU T'PaHyIUPOBAHHbBIX
yacTul], 3a0uBaHuUs CBail, OypeHUs CKBaXXMH, a TaKXKe B PAKETHOW M aBUALIMOHHOM TEXHMHKE.
TexHonornueckne BO3MOKHOCTH MMITYJIbCHOIO TOPEHHs B HACTOSLIEE BPEMS PACKPBITHI JAJIEKO HE
IIOJIHOCTBIO. B ycTaHOBKax HMMIIYJIbCHOTO TOpPEHHUs IEPCIEKTHBHBIMH MOTYT  OKa3aTbCs
ra30JUCIEepPCHbIE IOTOKH, COJIEpIKAaIllMe BBICOKOIHEPIETUUECKUE IOPOIIKOOOPa3HbIE MeETaJUIbI.
B 3aBucMMOCTH OT Ha3HAa4YeHUs PHEPreTHUECKOW YCTAaHOBKM MOYKHO OyAeT HOJydaTb UMITYJIbCHBIE
ra3ofUCIEpPCHbIE IOTOKM C 3aJaHHBIMHU I1IapaMeTpaMHu: CKOPOCTBIO, pa3MepaMu, TEMIIEPATypoi,
YaCTOTOM, MOIIHOCTBIO H3JIy4eHHss U T.[. Mcnosb3oBaHME DJHEPrOEMKUX METAUIOB B KayeCTBE
HOPOLIKOOOPa3HOI0 METAJUINYECKOTO TOPIOYETO B UMIYJIbCHBIX SHEPIeTHUECKUX YCTAaHOBKAX CBSI3aHO
C OpraHuzalueil mporecca ropeHus B HECTAllMOHAPHOM IOTOKE a’poB3BecH. B Hacrosmeil pabdore,
JUI pelleHHs TaHHOHM 3a7a4yu ObLIO ONpeAeseHO JIOKaIbHOEe BpeMs NpeObIBaHMs YacTHUIl aTFOMHHUS
(Al) B xamepe ¢ BHE3amHbIM PACIIUPEHUEM U OPraHU30BaH UMITYJIbCHBIH PEKHUM TOPEHUS B IMOTOKE
a’pOB3BECH YacTULl aMIOMHHMs. CXeMa M ONMCAHHME DKCIEPUMEHTAIbHOM YCTAHOBKH, ITOCPEICTBOM
KOTOPOM OCYILECTBIISAIACh OPTaHU3aLUs UMITYJIbCHOIO PEXKUMa TOPEHUs B IIOTOKE adPOB3BECH YaCTHULL
ATIOMUHMUS, OBLITH TPECTaBIEHBI B [1].

B pesynpraTeé MNpPOBENECHHBIX WCCIEIOBAaHWM BBIABICHA adpOJAMHAMMKA TEUYEHUS IOTOKA
a3pOB3BECH YACTHUI] ATIOMUHUS U ONpeAeIeHbl 3HAYeHU JIOKATbHOTO BPEMEHU MpeObIBaHUS YaCTHI] B
KaMepe CropaHusi C BHE3allHBIM pacIIMpPEHHEM. bbplUIM  ONpeneneHo BpeMs  3aXKUTaHUA
BBICOKOTEMIIEPATYPHBIMH NPOLYKTAMHU CTOPAHUs 30HBI PELUPKYIISILIMM OCHOBHOI'O IOTOKA a3POB3BECH
U BpeMs pPacIpOCTPaHEHHUs IUIAMEHH 10 BCceMy 00beMy Kamepsl cropanus. Mcronb3ys nmoixydeHHbIe
3HAYEHHsI JIOKAIBHOTO BpeMeHH mnpeObiBanus dacTull Al B MomenbHOH kamepe, Obuia pa3paboraHa
MIOJIHOpa3MepHasi Kamepa CropaHus Ul HMMITYJbCHOM SHEPreTHMYECKON YCTaHOBKH. Pe3ynbraTsel
UCTIBITAHUN TIOKa3alll HAJEeKHYI0 paboTy 3HEPreTHUecKOW YCTaHOBKHM B HMITYJIbCHOM pPEXHUME.
Bapbupys cocTaBoM a’poB3BECH U PEXHMOM pabOThl YCTAHOBKU, MOXKHO YIPABJIATh TEMIIEPATypoil,
U3JIy4aeMoi SHEeprueil 1 pasMepamMu UMIYJIbCHOTO (pakena.

[TonydyenHnble B HacToAlmled paboTe pe3yabTaThl HCCICAOBAHMA MOXHO HCIIONB30BaTh IS
CO3/IaHUSl UMIYJIbCHBIX SHEPreTUYECKHX YCTAaHOBOK Ha TOPOIIKOOOPAa3HOM MeETaUIMYeCKOM
roproYeM, a TakXke I MOJAEIUPOBAaHUA paAMAllMOHHO-Ta30IMHAMUYECKUX IPOLECCOB IpHU

€CTECTBEHHBIX U TEXHOT'€HHBIX KaTacTpodax, MpH Mokapax 1 B3PHIBOB a3POB3BECEH.
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In pulse combustion plants, gas-dispersion flows containing highly energetic powder formed
metals are used. Depending on the application of power plant, pulse gas-dispersion flows with
established parameters: velocity, temperature, frequency etc. are needed.

Pulse combustion operation in an aluminum-air dust, in particular particles of aluminum, may
be organized by turning on and turning off powder supply into the combustion chamber with sudden
expansion. For the operation of combustor chamber in pulse mode with supreme frequency, it is
essential that time of the valve opening of powder delivery does not exceed the time which is needed
for fulling the recirculation zone with particles, their ignition, firing by using high temperature
combustion gases in recirculation zone of main stream of in air. As these processes arise
simultaneously, supposing that there is a momentary valve reaction, the highest frequency of
combustion chamber operation in pulse regime will be limited as the most extended in these periods
of time. To achieve that it was necessary to evaluate the total time value of particles’ Al presence in
the recirculation zone (z,,), that is fulling with particles, their ignition; flame spreading around the
recirculation zone. We need to evaluate time value of ignition by means of high temperature products
of the recirculation zone of the an aluminum-air dust mainstream flow, as well as flame spread time
throughout the combustion chamber ( tx).

In the dump-type combustor with a diameter of 0,042 m at the speed of incoming flow U, =
50 .m/s for particles Al powder of brand ASD-4 with mean particle sized;, = 17,4 mxm, values 7,
and tx-comprise 10-1073 and2-1073¢, and for ASD-1 with a diameter cd;, = 17,4m km
according 15-1073and 18- 1073 s.

Minimum time value, which can provide the reliable ignition and stable burning of aluminum
air dust in the sudden expansion chamber in pulsed conditions, can be defined with the expression
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Tmin = Tsp + Tge. Therefore, minimum time valuet,,;, for aluminum air dust containing particles of
powder ASD4 equals 14,2 - 1073 s, and for ACJI-1 - 33,2 - 1073 s. If the time turning on and turning
off powder supply into the combustion chamber is set equal, the length of the period (impulse +
pause) for the aluminum air dust containing powders ASD-4 and ASD1 will make 28,4 - 1073 and
66,4 - 1073 s accordingly, and the impulse highest frequency 18 and 8 Hz.

Using the reported values of local time of particles Al presence in the model chamber, the full-
scale combustor for the impulse plant was constructed, which operation was presented in this report.



