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10 centabpsa 2016 r. ucnonnsercs 110 jmer co aHSA pPOXKIACHHUS HM3BECTHOTO COBETCKOTO
YUEHOro, y4YeHHMKa M CIIOJIBIKHHMKA JlaypeaTa HOOeneBcKol mnpemun akagemuka H.H.
CemenoBa un.-xkopp. AH CCCP Anekcangpa AnexkceeBuya Koanbckoro. Pesynbratel
BBIIIOJIHEHHBIX UM MCCJIEI0BAaHUN SBUIUCH OCHOBOIIOJIAraloOIUMU AJI XUMUYECKON KHHETUKU
U TIOCTYXWIH OCHOBOU s pazpabotku H.H.CeMeHOBBIM Teopuu pa3BETBICHHBIX IEMHBIX
peakimii. MM BHeceH TaKKe BaXKHBIM BKIAA B pPa3pabOTKy W pa3BUTHE MeEXaHHM3Ma
re€TEpPOr€HHO-TOMOT€HHBIX LEMHBbIX pEeaKUuil, MPOBEAECHbl IMHUOHEPCKUE HCCIEIOBAHUS 110
AIepHOM (U3MKE YacTUIl BHICOKUX dHepruil. A.A. KoBanbCkuil sSBIsieTCS OpraHU3aTopoM M
nepBbIM aupekTopoM (¢ 1957 o 1971 rr.) MHcturyra Xumudeckoir KUHETUKU U roperus CO
AH CCCP, B KOTOpPOM OH HHHIIMMPOBAT U YCIEIIHO PYKOBOIWI (yHIaMEHTAJIbHBIMU
UCCIICZIOBAaHUSMH B OOJIACTH TOPEHUS] KOHJICHCUPOBAHHBIX CUCTEM M a3pO30JIbHBIX METOJIOB
60pbOBI € TPaIOBBIMU OOJIAKAMU U BPEIUTEISIMH Jieca U CEIIbCKOXO3SHCTBEHHBIX PAaCTEHUH.
Hayunbie wu TpynoBeie poctmxeHuss A.A. KoBanbCKOro OTMEYEHBI  BBICOKMMH
roCyJapCTBEHHBIMHM HarpajaMu: Tpems opaeHamu TpymoBoro Kpacnoro 3namenu (1945,
1953, 1956 rr.) 3a paboty B roasl Benukoit OTeuecTBEHHOM BOWHBI Ha/l CO3/IaHUEM TOILIMBA
s «KaTrommy; 3a n300peTeHue anmapara CnelJMarHOCTUKY U OPraHU3aIUI0 UCCIIeI0BAHUS
pPOJIM CBETOBOTO W3IYYEHHUS NpU sAepHBIX B3pbiBax; OpneHom Jlemmna (1967 r) 3a
opranuzanuio MHctutyra xumudeckoi kuHeTuku u ropenuss CO AH CCCP; menansio «3a
no6uiectHblil TpyA B Benukoit OteuectBenHoi BoitHe 1941—1945 rr.y.

B cBsi3u ¢ aToit robuneitHoit gatoi MHCTUTYT XMMUYecKoi kuHeTuku u roperus CO
PAH coBmectHo ¢ HMHctuTyrom Teopernueckod u mnpukinagHod mexanuku CO PAH,
Wucturyrom ternodpusuku CO PAH, Uuctutyrom runpoaunamuku CO PAH, Muactutyrom
npobseM XuMuko-sHeprerndeckux texHosoruit CO PAH, HayuyHbsIM cOBETOM IO TOPEHUIO U
B3peiBY PAH, HoBoCHOMpCKUM rocynapcTBEHHBIM yHUBEpCUTETOM, CHOMPCKUM OTeNIeHHEM
PAH opranusyer ¢ 19 o 20 cents6ps 2016 roga Beepoccuiickyto MIKOIy-KOH(PEPEHITUIO C
MEXIyHApOIHBIM Y4acTHeM «XUMUS U (pU3MKa TOPEHUS U JUCTIEPCHBIX CUCTEM.

3agaua MIKOJbI-KOH(PEPEHIINN 3aKIII0YaeTCsl B Opranuzauuu Gopyma Juis 00CyKIeHUs
HOBEMIIMX JOCTWKEHUH M  aKTyaJbHBIX MpoOJieM B 00JacTH 3KCIEPUMEHTAIBHBIX U
TEOPETUUYECKUX (PYHIAMEHTAIbHBIX MCCIIEIOBAHUN MPOIECCOB TOPEHUSI U B3pbIBa, CBOHCTB
JMCTIEPCHBIX CHUCTEM, a TaK)Ke MPHUKJIAIAHBIX acCIeKTOB JaHHOW OOJacTH HAyKH M Iepenaue
3HAaHUI MOJIOJIBIM YYEHBIM, paOOTAIOLIUM B 3THX 00JaCTAX.

Temartuka JOKJIaJ0B MIKOJIbI-KOH(EpEHIINN BKIIIOYaeT MATh HanpasieHuil: 1. [openue
KOHJCHCUPOBaHHBIX CHUCTEM, BKJIIOuUas opraHumdeckue Bemectsa, CBC mnpoueccsr; 2.
[Tponiecchl oOpa3zoBaHMs M JAMHAMHUKA JUCHEPCHBIX cUCTeM; 3. XUMHUUYECKass KUHETHKa U
MEXaHU3M PEaKLUi Py ropeHur ra3oBbix cucreM; 4. TypOyaeHTHbIE JIaMeHa U AeTOHAINS;
5. @UIBTPALIMOHHOE U KaTAIUTUUECKOE TOPEHUE, TETEPOTEHHBIE CUCTEMBI.

B paboTte mkosbl-koH(GEpEeHIIMY NPUMYT y4acTHE OKOJIO MATUAECATH Y4aCTHUKOB, B
TOM YMCJIE CTYJEHTBI, ACIIUPAHTBI, MHKEHEPHI-UCCIIEN0BATEIN, MOJIOIbIE KAHAUIAThI HAYK U3
HoBocubupcka, Mockssl, Tomcka, u apyrux ropoaoB Poccum, a taxxe u3 Kazaxcrana u
Apmenun. B kadecTBe JIEKTOPOB MNpHIJIALICHbI BEAYIIHE y4YeHble B 00JACTH TOPEHHS U3
Poccun, Kazaxcrana u Apmenun. Opranu3atopsl HIKOJbI-KOH(pepeHInH «XuMus U pusnxa
FOPEHUs W JUCHEPCHBIX CHUCTEM» HAJCIOTCA, 4YTO JaHHas KoHdepeHIMs Oyaer
CcrocoOCTBOBATh OOMEHY OIBITOM MEXAy Ppa3Id4YHbIMM HAayYHBIMH IIKOJIaMU U
HAIPaBJICHUSIMH, a TAK)KE NIEPEJAUY€ €ro MOJIOJIBIM YUEHBIM.

Opzkomumem wKoabl-KOHGepeHyuu
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Opranuszaropbl KOH(pepeHInn:

=  HMHctuTyt XumMuueckoi kunetuku u ropeaust CO PAH

= HHcruTyT TeOpeTnueckoi u npukiaaaHoi mexanuku CO PAH

*  Hucruryr remmnopuszuxkun CO PAH

=  HWuctutyr rugpoaunamuku CO PAH

*  Hucrutyt npobieM XUMUKO-3HepreTuyeckux texHosioruii CO PAH
= Hayunslii coBeT 1o ropeHuto u B3peisy PAH

* HoBocuOUPCKHI rOCYyIapCTBEHHbBII YHUBEPCUTET

= Cubupckoe otanenenue PAH
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The numerical simulation of Mahe-effect, during the methane-air mixture confined
combustion

A.Yu. Krainov, D.A. Krainov, KM. Moiseeva-

Tomsk State University, Tomsk, Russia

We have solved the flame propagation problem of 6 % methane-air mixture in enclosed
sphere volume; the ignition of the mixture is in the center of the sphere. The combustion
processes in the volume are well fitted by the continuity equation, the impulse—conversation
equation, the equations of energy-conversation and the gas mass balance equation. The
system of equation takes into account the diffusion and the heat transfer coefficients as a
function of temperature. The thermal expansion of gas, caused by temperature increase, is
taken into consideration. Exothermic chemical reactions in the mixture are determined by
Arrhenius equation with first-order kinetics.

The system of equations was solved by S.K. Goduvov’s method. The summands which
determine the diffusion and the heat transfer of the gas were explicit approximated by three-
point stencil. The spatial step was set to Az = 10° m, [1]. The value of the step provides at
least 30 points of difference scheme. The value of circuit diffusion was much less than the
diffusion coefficient D with the chosen spatial step AA. The time step was calculated by
Courant’s stability criterion.

The calculations were carried out for 6 % methane-air mixture. Thermophysical and
chemical-kinetics characteristics were taken from [1]. The dynamics of flame propagation
was obtained from the calculations, and it is corresponded to theory in [2]. The nonuniformity
of temperature distribution of reaction products in the volume at the end of the burning was
demonstrated: maximum temperature is in the center of the volume and minimum is along the
walls (Mache effect).

This work was carried out with financial support from the Ministry of Education and Science
of the Russian Federation within the framework of State Assignment No. 2014/223 (project
code 1943).
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