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aJropuTMa JIJid MOAEJUPOBAHNS PearupylomuX ra3oBbIX
ITOTOKOB]
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HammonasbHbI nccaenoBaTe bkt Mop/10BCKUil TOCy/1apCTBEeHHBIN YHUBEPCUTET

Annomayua: Pabora nmocBsineHa OCTPOCHUIO BBIYUCIUTETBHOIO aJrOPUTMA JIJIsT UC-
CJIE/IOBAHUS XUMHUYECKU PEArupyIoNUX J03BYKOBBIX BA3KHX 1OTOKOB. [luisi onmca-
HUST TEYEHUH UCIOJIB3YeTCs MHOTOKOMIIOHEHTHAs cucrema ypapuennii HaBne-CTokca
B IpUOJINKEHNY MAJIbIX qnces Maxa, JOmoTHeHHAs CUCTEMON yPABHEHNH XUMUIECKON
KUHETUKHU. ATTOpUTM [11sl TaHHOM MoJenu pa3zpaboTaH HA OCHOBE METOJIa PACIIEILIe-
HuA 110 pu3udeckuMu mporeccaM. [1lar mo BpeMeHn BEIONPAETCA U3 YCIOBUAS YCTONIN-
BOCTH JIjIsi TUIEPOOIMIECKON 9aCTH CUCTEMBI 33 CYET IPOBEJEHUs UTEPAIUil BHYTPU
OJIHOTO IITara Mo BpeMeHwu st pacdera audy3un, BI3KOCTH, TEMIOMPOBOIHOCTH U
JUHAMUYECKON COCTaBJIAONIEN naBienus. [IpoBeneHHbIE pACIeThl HA TIOCIEI0BATE b=
HOCTH CTYIIAONINXCS CETOK MOKA3AJIN CXOAUMOCTH AJTOPUTMA.

Karouesvie cr06a: T03BYKOBOE T€UEHNE, XUMUIECKU AKTUBHDIE TIOTOKHU, BIYUCIATE b=
HbIl AJIrOPUTM.

Pazpaborka BHIYUCIUTETHHBIX AJITOPUTMOB JIJIS JI03BYKOBBIX MHOTOKOMIIOHEHTHBIX Te-
YeHUi ¢ y4eTOM BA3KOCTH, TEIJIONPOBOJHOCTH U XUMUYECKUX TIPEBPAIEeHUl B HACTOSIIEe
BpeMs BJISIETCS aKTyaJbHBIM HAIIPaBJICHUEM BBIYHCIUTE/IHHON MaTeMaTukKu. B mepByio
odepe/ib 9TO CBA3AHO CO CJOKHOCTBIO UX IMOCTPOCHHS — IPOIECCH, 00s13aTeIbHbIe K OIHU-
CAHMIO, CJOXKHBI U MHOI'O(AKTOPHBI, OHE 00 IAI0T CYIIECTBEHHO Pa3IdYaIONUIMHCI Xa-
PAKTEePHBIMHU BpeMeHaMH. 3a4acTyI0 TaKue TeUeHHsI ONUChIBaIOTCS ypaBHeHussMu Hapbe-
Crokca ¢ pasmuanabivu Mojuduramusivu [1,[2]. [Iast perenus: cucreM yemenrso ampoou-
pOBaHa IIPAKTUKA IIOCTPOEHUS BIYUCIUTENbHBIX AJIIOPUTMOB HA OCHOBE PAaCIlEIIeHUs 110
dbusmaecknm nporeccam [3]. Ilar marerpupoBatus 0 BpeMeHH B JAHHBIX CXeMaX OTpe/ie-
JIZEeTCsI, KaK TPAaBUJIO, U3 YCJIOBUS YCTOWIUBOCTH /s APabOINdecKoil YacTH ypaBHEHUIA.

[Tpu noBBITIIEHUN TeMIIepaTypPhl Ta30BBHIX MOTOKOB W BKJYEHUNW B pacydeThl paju-
KaJIbHO-TICMTHBIX XUMUYECKUX peakinit Kodddunuento! quddy3un 1 TemIonpoBOIHOCTH
CYIIIECTBEHHO BO3PACTAIOT. DTO HAKJIAJIBIBACT CEPhEe3HbIe OIPAHNYCHUs HA BPEMEHHOU mar
[IpU UHTEIPUPOBAHUY YPABHEHUH U NPUBOAUT K 3HAYUTEJIbHOMY VBEJIUYCHUIO BPEMEHHU,
HEOOXOIMMOTO IS YUCJEHHOTO MOJIEJTHPOBAHMST MPAKTHICCKUX 3a1a4.

B nacrosmieii pabote pazpaboTaH aJaropuT™, pacdeT B KOTOPOM BeJIeTCs C IaroM mo
BPEMEHH, OI'PAHUYEHHBIM YCJIOBHEM YCTOMYMBOCTH Ji/id TUIEPOOIUIECKON YacTu 3a/1a4u,
a JJd pacdera napabo/ndecKoil 4acTu, BKJIIOYAIONIeH mporecchl audy3un, BA3KOCTH
M TeILJIOTPOBOIHOCTH, UCIOIb3YeTCA UTEPAIMOHHBIH TTPOIECC BHYTPH ODINEro pacyeTHoro
mrara. YucaeHHbI aAropuT™ B paMKax OJIHOTO Tara 1mo BpeMeHn pa3dnBaeTcst Ha pelieHne
ypaBHEHUH XUMUYIECKON KMHETUKHU, PelleHrue IuiepOoJIMIecKoil 4acTu ypaBHEHU, pere-
HHe NapaboJIMIecKOil YacTh, pellleHue YPaBHEHHST JLITUITHICCKOIO TUIIA JIJI1 HAXOXK ICHUS
JaBJieHud.

JI1sg TecTUpPOBAHWS TMOCTPOEHHOTO AJITOPUTMA pelleHa 3a7ada KOHBEPCUW MeTaHa B

*Pabora BBITOJIHEHA TpPHW  TOAAepkKe Poccmiickoro wayudoro ¢onma, mpoekt Ne  23-21-002,
https://rscf.ru/project/23-21-00202/.
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AByMepHOil mocranoBke. [IpoBeaeHbl pacdeTsl Ha HOC/IEeI0BATETbHOCTH CIYIMAIOIINXCS Ce-
TOK, ITOKA3aBIINE YCTORIUBOCTD MOCTPOEHHOTO aJIropuTMa. [IpoBeieHo cpaBHEHIE Pe3YIhb-
TATOB PACYETOB MOCTPOEHHOTO AJTOPUTMA C pPaHee pa3pabOTAHHBIM, B KOTOPOM IMar 110
BPEMEHU PACCUYUTHIBAECTCA NCXOJA U3 yCJIOBUA yCTOI‘/JIUH/IBOCTI/I SIBHOMN CXEMBI AJI penieHnuA
ypaBHenuii napabosnaeckoro tuna [4]. Tloaydeno xopoiee copnajieHue pe3yabTaToB pac-
9eTOB IpH 60JIee BBICOKOI CKOpPOCTH paboThl HOBOI'O aITOPUTMA, IPeIIaraeMoro B JaHHOR
pabore.
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Development and implementation of a computational
algorithm for modeling reactive gas flows

E.E. Peskova, N.A. Tingaeva

National Research Mordovia State University

Abstract: The work is devoted to the construction of a computational algorithm for
the study of chemically reacting subsonic viscous flows. A multicomponent system
of Navier-Stokes equations with the Low Mach numbers approximation is used to
describe the flows. It is supplemented by a system of chemical kinetics equations.
The algorithm for this model has been developed based on the method of splitting
by physical processes. The time step is selected from the stability condition for
the hyperbolic part of the system by iterating within one time step to calculate
diffusion, viscosity, thermal conductivity and the dynamic component of pressure.
The calculations performed on a sequence of thickening grids showed the convergence
of the algorithm.

Keywords: subsonic flow, chemically active flows, computational algorithm.
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