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Vreface

The 9th Iluteruationai Symposiuiii on NontKinililniuui Processes,
Plasnia, Combustion, and Atinosplieric Phenomena was dedicated to
the 90th anniversary of the Central Institute of Aviation Motors, the
head organization of aerospace science ami technology in the Soviet
Union and Russian Federation. The Symposium was held in Sochi,
Russia, on October 5 to 9, 2020.

The traditional scope of the Symposium topics was:

— Kkinetics of elementary processes in plasma, combustion, and
atmosphere;

— fundamentals of ignition and combustion of organic, metalized,
and synthetic materials;

—physical and chemical processes in low-tempcratnre [)lasma;
— physics of shock and detonation waves;

—ignition, combustion, and detonation in application to jet and
internal combustion engines and power plants;

—novel combustion concepts including plasma-assisted and laser-
induced combustion;

I>hysics mid chemistry of high-speed gas flows;

ignition and combustion of gaseous, li<iuid, ami solid fuels in
high-speed flows;

novel physical and chemical propulsion concepts;
physics of clusters and nanostructures;

combustion, laser, and plasnia generated aerosols anrl nanopar-
licl<-s;

plasma, laser, and combustion assisted technologies;
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INFLUENCE OF FLOW SWIRLING

ON COMBUSTION OF ALUMINUM POWDER
AEROSUSPENSION IN A CHAMBER

WITH EXTENSION

A. Yu. Krainov, K. M. Moiseeva, and V. A. Poryazov

Tomsk State University
30 Lenin Avc., Tomsk 634050, Rn.ssia
e-mail: Moiseeva KM@t-sk.ru

J1 numerical study of combustion of the aluminum-air suspension in
the swirling flow in the expansion chamber has been performed. The
physical and mathematical formulation of the problem is based on
the dynamic model of the nmltipluvse reacting media. Calculations
have been performed under the varying values of particle size, particle
mass concentration, and linear anti angular components of the flow
velocity at the inlet of the combustion chamber. The numerical study
has provided the temperature patterns anil concentration of gas and
particles in the combustion chamber depending on the size and mass
concentration of aluiuinum particles. The study has demonstrated
tlie effect of the swirl rate on the shape of the flame front.
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B/IMAHNE 3AKPYTKW NMOTOKA HA NTOPEHWVE
A3SPOB3BECW TMOPOLUKA AJTOMWHWNA
B KAMEPE C PACLLUMNPEHVEM

A. 1O. KpaiHos, K. M. MouceeBa, B. A. MNMopsasos

Tomckuin lux\ygap! : TBeHHbIi YHUBEpPCUTET
Toccma, Tomck G34050, npoc:n. JleHvHa, 4. 36
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B paboTe BbINOMHEHO YWUC/NEHHOE MUCCefoBaHWe 3afayn ropeHusi
adpOB3BCH.:N MOpPOLUKa a/lloMUHUA B Kam(.'{X3 C pacLum])eHnem rpu 3a-
KpYTKe MOoTOoKa. rl1>H3MKo-mareMaTnyeckasi nocTaHoBKa 3ajayvm OCHO-
BaHa Ha Mofenv AMHaAMUKW MHOrodasHbIX [3earvpyowmx cp<;a [1].
OCHOBHble [0NYyLLEHNs, KacalLlmecss roj>eHna a.apoB3BeeH MopoLLKa
aIIOMUHNSA, COOTBETCTBYIOT paboTe [2]. Cxema Kamepbl cropaHusi
rnpeacraBsieHa Ha PUCYHKe.

3apava onucbiBaeTcsl CUCTEMOM ypaBHeHLU?, 3anncaHHbIX B ABYX-
Me]3HOM 0CCH'MMMETPUYHOM NOCTAHOBKE, COr'TOSILLLEN W3 YPaBHEHWUI CO-
XpaHeHUs1 UMMy/bca, MacCbl M 3HEPTMU rasa W yYacTul, LOMOSIHEHHONM
ypaBHEHUSIMU COXPaHEHUS1 MacChbl OKUCNUTENSt B ra3e U CHETHOr0 Ko-
nnyectBa vacTtuy. Cuctema, ypaBHeHWUI, OMUCbIBAKOLWNX ABUXEHMUE
rasoB3Becu, YUUTbIBAeT M3MeHeHMe CKOHOC3 M MOTOKa Mo 0CeBOV U pa-
AnanbHol cocTaBnstouen, M1KOn3BogHas MKO1KCTX NOTOKA MO Yr0BoW
cocTaBnsoLel paBHa Hyno. 3akpyTka noToka mogenupyetcs ue]X!3
y4eT YrnoBoii cocTtaBnstoLeli ckolkOcTeld ABMXEHUA rasa 1 4vacTul,.

V"r+ /

Cxema LUIMHAPUYECKO Kamepbl CropaHusi ¢ BHe3amnHbIM pacluvMpeHuem
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MeTof pelleHUs 3agaym aHasornyeH [2] n ocHoBaH Ha anropwuT-
Max pacnaga npov3BosibHOro paspbisa [3, 4]. Larn pacyeTHOl ceTKn
Nno NPOCTPaHCTBY B/O/Ib 0CEBOro U pajuasibHOro HarnpasfeHus 3aja-
Ba/IMCb pasBHbiMK 10“ M, wWar no BPEMEHW BbIYUCAAMCA U3 YCUIOBUA
ycToiuneoctn KypaHTa [3]. 13 pacueTax BapbWpoBa/INCL pasMmep,
MaccoBas KOHLEeHTpaLmMsa YacTuLl, JIMHeHasa 1 yrnosas coctasasioLwmne
CKOIX)CTWM nofjaun MoToKa Ha BXOAe' B Kamepy cropaHus. W3 pacue-
TOB MOJlyYeHbl pacnpefenieHnss TemrepaTypbl U KOHLEHTpauun rasa
M YacTuy, LU0 Kamepe CropaHus B 3aBUCUMMOCTWU OT pasmepa M Macco-
BOM KOHLEHTpauuM YacTuy, a/IlOMUHUSA, NMOKa3aHo B/IUSIHME CKOPOCTU
3aKpYyTKNM Ha o]>My hlloHTa nnameHu.

Pa6oTa BbinosiHeHa Npu (MHaHCOBOW MoaAep>kke MuHO6[)Haykm
P® B pamkax r'ocygapcrteenuoro 3agaHns Ne0721-2020-0030.
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