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Teoperuuecku ncciiejoBaHa AMHAMUKA CJIa0BIX BO3MYIIEHUH KOHEYHON aMIUTUTYbI B
IByX(ha3HOW TOMOTEHHOH cpefie (Ta3 U TBEp/bIe YaCTUIIBI) C HEPAaBHOBECHOW XUMHUYECKON
peakuueil B ra3oBod (aze. C MNOMOLIbIO ACUMOTOTHYECKOTO MOJAX0/Aa OOOCHOBaHA
HEJIMHENHAss MOJEIb BOJIIOLUU OJHOMEPHBIX BO3MYILECHHWM, YYHTHIBAIOIIAsl KUHETHKO-
BOJIHOBOE B3aMMOJICHCTBHE M JIMCCHUIIATUBHBIC CBOMCTBA, BKIOYas Mex(pa3Hbli 0OMeH
TEIJIOM ¥ UMITYJIbCOM. [IpoaHann3npoBaHbl yCIOBUS IOTEPH YCTOMYUBOCTH OJHOPOIHOIO
cocTtosiHus cucTeMsbl. [lonyueHo HelnHEHHOE 3BOJIOLMOHHOE YPaBHEHHME MJIS IUIOCKUX
BO3MYILIEHUH TIPH CJIa00H AUCTIEPCUN U TUCCUTIAIIUU.

OOocHOBaH KpHUTEpUH YCHJIEHHMsS HHU3KOYACTOTHBIX BO3MYIIEHUH OJHOPOIHOIO
cocrosiHUs cpenbl. [lokazano, 9To A3 PeKT HEYCTOWIMBOCTH HOCUT MOPOTOBEIM XapakTep:
BO3MYIIEHHUs YCWJIMBAIOTCS, €CIM TEIUIOBBIACICHUE peakiuuu mpeoliagaer Hal
0000IIIEHHBIMA JIUCCUNIATUBHBIMU TOTEpsIMU 3Hepruu. Kak cieacTtBue, OAHOPOIHBIN
pPEKMM IIPOTEKAaHUs PEAKLUM CIOHTAHHO wu3MeHsercs. [IpoaHanusupoBaHa poub
HEJIMHEHHOCTH B YCTAHOBIICHMM CIIEKTpa BO3MyLIeHM. B pesynbrare nencTBus
HEYCTOWYMBOCTM M HEJIMHEHHOCTM B CHCTeMe  MOryT  (OpPMHPOBATHCS
caMoOIOJJIep)KUBalOIIMecs — ciiadble  yJapHble  BOJHBL.  BBIONHEHO  YMCIEHHOE
MOJICJIMPOBAHUE  JBOJIOLMU  Ta30JUHAMHYECKMX BO3MYILUEHHH IIPU  pa3iIUYHBIX
COOTHOIICHUSIX MEXKIy JUCCHIIATUBHBIMH CBOWMCTBAMH JBYX(a3HOW Cpemsl U
KMHETUYECKUMU TapaMeTPaMU PEAKLUH.

[TonydeHHBIE pe3ynbTaThl YMCICHHOTO MOJCIHMPOBAHUS 3BOJIIOIMU BO3MYILECHUH B
rOMOTI'€HHOI HepaBHOBECHOW NByX(a3HOU cpeze (ra3 + TBepible YacCTHILbI) C pacrpese-
JIEHHOM XMMHMYECKOW peakuueu B Tra30BOU
daze  nmemoHCTpupyroT 3ddext  camo-
opraHmsalnuu B cucrteme — (OpMUPOBAHUE
CTaOWJIBHOW TEPUOIUYECKON  CTPYKTYpBHI,
[IEpUOJ, aMIUIMTYJa M CKOpPOCTb KOTOPOH
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ra30JMHaMHUYECKHUX MTapaMeTPOB.

PaGora Beimonnena npu nogaepxke Munodbpuayku PO (ABLII «Pa3sutue HayuyHOTO
noteHuuana Beicmied mkosb», PLII «Hayunsle W HaydyHO-Iemarormyeckue Kaapbl
nHHOBannoHHO#M Poccumn») u PO®U (mpoextsr Ne 10-08-01093-a, 10-08-90032-ben_a).



DYNAMICS OF FINITE-AMPLITUDE PERTURBATIONS
IN TWO-PHASE REACTING SYSTEM
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Dynamics of weak finite-amplitude perturbations in two-phase homogeneous medium
(gas + solid particles) with non-equilibrium chemical reaction in gas is studied
theoretically. Non-linear model of plane perturbation evolution is substantiated. The
model takes into account wave-kinetic interaction and dissipation effects, including inter-
phase heat and momentum transfer. Conditions for uniform state of the system are
analyzed. Non-linear equation describing evolution of plane perturbation is derived under
weak dispersion and dissipation effects.

The criterion for low-frequency perturbation amplification is substantiated. It is shown
that instability has threshold character: perturbations increase when reaction heat release
predominates over dissipative losses of energy. As a consequence the uniform reaction
regime changes spontaneously. The role of non-linearity in perturbation spectrum
stabilization is analyzed. As a result of instability and non-linearity self-sustained weak
shock waves are generated in the system. Numerical simulation of evolution of gas-
dynamic perturbations is carried out under different kinetic and dissipation parameters.
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The obtained results demonstrate self-organization in the homogeneous system:
steady-state periodic structure arises, its period, amplitude and velocity depends on the
features of the medium (see figure). The dependencies of these parameters on dissipation
and chemical kinetics are analyzed.

The work was supported by Ministry of Education and Science (Program
“Development of high school scientific potential” and Federal Target Program “Scientific
and scientific-teaching personnel of innovation Russia’’) and Russian Foundation for Basic
Research (projects No. 10-08-01093-a, 10-08-90032-Bel a).
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