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CYMbIK, OTbIHAAPADBIH, XXAHY MPOLIECIH
LEVEL SET SAICIMEH MOAEADBAEY

CynblK, OTbIHAQPAbIH, >KaHYbIH CaHAbIK, 3epTTey KYPAEAI ©3apa npouectep MeH KyObIAbICTapAbl
ecerke aAyAbl TaAarn eTeTIHAIKTEH, XXbIAy(H3MKaAaFbl MaHbI3AbI MaceAe 60AbIN Tabbiraabl. COHAbIKTAH
ecenTeyill 3KCNePUMEHT >KaHy NMPOLECTEPiIH 3ePTTEY MEH >KaHy MPOLLeCTEPIH KOAAAHATbIH 8PTYPAI Ky-
PbIAFbIAAPAbI >KO06arayAa Herisri sAemeHT 6oAbIin Tabbiraabl. OCbl MakaAaAa >KOFapbl TYpOYyAeHT-
TIAIKTEri CyiblK, OTbIHAQPAbIH >KaHy MPOLeCiH CMMaTTalTblH MAaTEMATMKAAbIK, MOAEAb MEH Herisri
TeHaeyAep GepiAreH. [enTaH yLuiH >KaHy KamepacbiHAAFbl TYPOYAEHTTIAIKTIH AeHreriHe KaTbiCTbl 6YpKy
JKHe AMCrepcusl npouecTepiHe 3epTTey >KYprisiaai. KaHy KamepacbiHAAFbl renTaHHbIH TaMLbl-
AapblHbIH, paAMyC H60MbIHLLIA TapaAybl 3epTTEAIHAL. BeAllekTepAiH TapaAy paanycTapbiHbiH MaHI BipAen
GOAFaHbIMEH, OAApAbIH Kamepa iliHaeri cunatbl ap TypAai. KapanambiM MOAEAbAE >KaHy Kame-
pacbiHAaFbl GOALLEKTEPAIH €H TOMEHTT PaAMYC MBHI 5 MKM BOACA, MaKCMMaA MaHi 50 MKM-Te XeTeAi.
CoHbiMeH KaTap GeAllekTep kamepa OUiKTiri 6orbiMeH ap TYpPAI MaHAepi OombiHILA TapaAaA. XKaHy
KamepacbIHAAFbI FerTaH TaMLIbIAAPbIHbIH 9P TYPAI YakbIT Me3eTTepiHAeri TemnepaTypa 6orblHLLIa Tapa-
Ay rpadpuKTepi aAbIHABI. ATaAFaH HOTUXKEAEP CTOXACTTbl MOAEAbA| KOAAAHA OTbIPbIM, aAbIHABL. = 0,98
MC yaKbIT Me3eTiHAE KaMepaHblH TOMEHri GOAIriHAe paanycTapbl YAKEH GOALLIEKTEP LIOFbIPAAHFaH,
oAapAbIH Temnepatypacbl 400 K TeH. Keaeci yakbiT Me3eTTepiHae 6eALLeKkTep blablpar, Kamepa GuikTiri
GOMbIMEH >KOFapbl Kapaw XXbIAXKMADL. t = 1,49 MC yakbIT Me3eTiHAe GeALLeKTepAiH Temnepatypacbl 500
K-re xeTteai.
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Simulation of combustion processes of liquid fuels method the level set

Numerical research of burning of liquid fuels is a complex challenge of thermo physics as demands
the accounting of a large number of the difficult interconnected processes and the phenomena.
Therefore, computing experiment becomes more and more important element of research of processes
of burning and design of various devices using burning process. In this article we propose the
mathematical model and the main equations describing process of burning of liquid fuels at high
turbulence is stated. Research of processes of disintegration and dispersion depending on pressure and
an initial lot of injection in the combustion chamber of liquid fuel is conducted: heptane. A study of the
distribution of droplets of heptane the radius in the combustion chamber. Even with the same values of
the distribution radius have different description in the combustion chamber. In the basic model of the
combustion chamber the minimum value of the radius is 5 gm, and the maximum value is 50 microns.
However, particles along the height of the combustion chamber are distributed in different ways. The
obtained curves of temperature distribution in different points in time drops of heptane in the combustion
chamber. The results obtained using the model stochast. On the lower part of the combustion chamber
are large particles. t =0,98 ms and their temperature equal to 400K. In another moment of time the
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particles are apart and moving up the height of the combustion chamber. The temperature of the particles
is equal to 500 K at time t = 1,49 ms.

Key words: numerical modeling, heptane, combustion chamber, temperature, weight, optimum
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MoaeAupoBaHH1e NPoLECcCOB rOpeHUst XXMAKUX TONAUB MeToAOM level set

YrcaeHHOE MCCAEAOBaHME TOPEHUS >KMAKUX TOMAMB SBASIETCS CAOXKHOWM 3aAaveit TEMAOMU3NKM,
Tak Kak TpebyeT yyeta GOAbLIOIO KOAMYECTBA CAOXHbIX B3aMMOCBSI3aHHbIX MPOLECCOB U SBAEHUNA.
[103TOMY BbIMMCAMTEAbHbIN IKCNEPUMEHT CTAHOBUTCS BCe BOAee BaXKHbIM DAEMEHTOM MCCAEAOBAHUS
MPOLIECCOB FOPEHMS 1 NPOEKTUPOBAHMS PA3AMYHbBIX YCTPOMCTB, MCMOAb3YIOLLMX NMPOLLECC FropeHns. B
AQHHOWM CTaTbe MPEAAOXKEHA MaTemMaTuyeckas MOAEAb WM OCHOBHbIE YpaBHEHMS, OMWUCbIBAIOLLME
MPOLLECC TOPEHUs! XMAKMX TOMAMB MPU BbICOKOW TypOyAeHTHOCTU. [1poBeAeHO UCCAepOBaHMe
MPOLIECCOB pacrblAa U AMCMIEPCHMM B 3aBUCUMOCTU CTeNeHn TYPOYAEHTHOCTM B Kamepe CropaHusi AAs
>KMAKOIO TOMAMBA: rentaHa. [1poBeAeHO NCCAeAOBaHME pacpeAeAeHMs KaneAb refnTaHa no paamMycam
B Kamepe cropaHms. Aake npyv 0AMHAKOBbIX 3HAUEHMIX PACNPEAEAEHNS PAAMYCOB, OHM UMEIOT pasHoe
onvcaHue B Kamepe cropaHus. B 6a3oBoit MOAEAe KaMepbl CropaHms MUHMMAAbHOE 3Ha4YeHue paanyca
PaBHO 5 MKM, a MakCMMaAbHOe 3HaueHne paBHO 50 MKM. TeM He MeHee, YacTuLbl MO BbICOTE Kamepbl
CropaHus pacrnpeAeAsioTcs no pasHomy. [ToAydeHbl rpadmku pacrnpeseAeHns TemrnepaTtypbl B
Pa3AMYUHBIA MOMEHTbI BDEMEHM KamneAb renTaHa B Kamepe CropaHust. PesyAbTaTbl NOAYYeHbI C MOMOLLbIO
MOAEAs cToxacTa. Ha HUXKHEN yacTu Kamepbl CropaHvs COCPeAOTOUEHbl GOAbLLME YacTULbl MpU t =
0,98 Mc n mnx Temnepatypa paBHa 400 K. B Apyroi MOMEHT BpeMeHW 4acTuubl pacnasaloTcs M
ABM>KYTCS B BBEPX MO BbICOTE KaMepbl Cropanms. TemnepaTypa Yactuy, pasHa 500 K B MOMEHT BpemeHH,

paBHoOM t = 1,49 mc.
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Kipicne

liiTeH KaHATHIH KO3FANTKBIITAPIBIH JKaHY
MPOIECIHIH CHUIIATTaMachl OTHIH-aya KOCHACHIHBIH
TYTaHy COTiHEeH OacTam, KJIalaHHBIH AallblTybIHA
JNEeHiHr1 OpBIH ajaThlH alxyaH Typai Kypaeni
KyObuThIcTap OONBIT TabbiIambl. COHFBI YaKbITTa
JlaMbIFaHbIHA KapaMacTaH, iMKi-KaMepaTbIK IPoIIe-
CIHIH 3epTTey KaXKCTTUIN ©Te ©3eKTi OOJIBI
Kanyna. JKaHy mporecinie OThIH KbUTYbIHBIH MeXa-
HUKAaJBIK KYMbICKa alfHaIyBl HEri3ri mpoiecc 0o-
nein Tabbutaapl. On KenTereH OarbITTap OOHBIHILA
JKY3€re achIpbUIATBIH, COHJA-aK ONapiblH ©3eK-
TLTITI Y3/IIKCi3 apThINl OTHIPATHIH 3epTTEyJep TaKbl-
peIOBI Gombl. OHBIH TPUHINII FEUIBIMH-3EPTTEY
JKOHE CaHIBIK KOPBITY HETI3iHIe 3epTTENeTiH Ky-
OBUTBICTApABIH (DU3HMKAIBIK MOJETIH KYpy KOHE
muddepeHInanabIK TeHAeyIep KyHeciH maiaanana
OTBIPBII, OJapAbl cUNaTTay 00k TadbUIaAb. KoM-
MBIOTEPJIEPAl MaljanaHyra OarbITTalfaH CaHIBIK
MOJENBICY OMiCTEepiH Taijamany, OYpPBIH €CcerKe
anplHOaraH (akTopiapAbl KaMTH OTBIPHIN, MaTe-
MaTHKAJIBIK MOJIENIbJIEY MYMKIHIIKTEPiH KeHeUTe 1.
XKary >xaHap NMHAMUKACBIH TEDXKEW I Tanjay, ras
JKOHE JKaHAa JalbIHAANFaH JKaHy OHIMJEpI MCEH
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UYMCAEHHOE MOAEAMpPOBaHue,

renTaH, Kamepa CropaHus, AaBAEHME,

KOMITOHEHTTED apachblHJarbl KOHBEKTHUBTI JKBLTY-
ajgMacy TIpoIlecTepiH Koca aiFaHzia, OapiiblK (u-
3MKalbIK IIpOLECTepi KaTaH €CENKe albIHybIH
oinmipeni [1-4].

’KaHy KO3FaNTKBILBIHBIH LWIMHAPIHIE KOH-
BEKTHUBTI XbUIyaaMacy TOJBIFBIMEH IIBIH MOHIHIE
KO3FaJITKBIIITBHIH KYPBUIBIMABIK €pEKIIeIiKTepiHe
0alIaHBICTHI JKYMBIC OPTaHBIHBIH KO3FAIIBIC CHTIATHI
anbIkTanaabl. OcbiFan 0alIaHBICTHI )KYMBICTA, TYP-
71 reoMeTpusichl Oap XaHy KaMepachIHbIH KOHBEK-
LIUS1 apKBLUIBI JKBUTY Oepy MpOLECiH 3epTTeyae epek-
nre Hazap ayaapbuianbl. On MbpIHAJal acmekTiiepi
TYpiHJE >XKaHy KaMepachblHaH KOHBEKTHBTI KBLTY-
anMacy TOYEJAUNTIH KapacThIpy KBI3BIKTHI OOJIBII
TaOBUIA B

— JKaHy Kamepachl HBICAaHBIHJA JKbIIIy CHIIAThI
MEH OKETIITeH KbLTy MOJIIIIepi acepin Oaranay;

— TIOPIICHB]I, )K€H, OaCIIBICHIHBIH OET1 apKbLIBI
KbUTy Oaranay;

— KYMBIC IMKJIIHIH Oenriii Oip cajaiapbiHa
JKBLTY IBIH 9CEp €Ty OpeKeci.

OnapaplH NpPakTHKaIbIK MaHBI3bl TaHIAIFaH
cananapaa TOH anpikramansl, OetiniH Oip Oemiri
apKbUIBl ONEpanMsUIbIK LUKITiHIH KaHal Tapa-
MIBIHAH CYpPaKKa ayarl ajlfaHblH Oingipeal koHe o
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