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MopenupoBaHue npouecca pacnbljieH!sl BOJ0YT0JIbHOI0 TOILIUBA,
MOJIYYEHHOI0 U3 UIAMOB IIy0apKYJIbCKOI0 yIJis

CraThs MOCBSIIEHA OCOOCHHOCTSIM CKUTaHUSI BOAOYTOJIFHOTO TOIUINBA, MOIYICHHOTO JIEKTPOrHAPONMITYITECHON
00paboTKOI U3 ILIAMOB LIyOapKyJIbCKOro yriist. BeUIO NMPOM3BEIEHO KOMIIBIOTEPHOE MOJIEIMPOBAHUE MpOLIECCa
pacnbUIeHHs NIPU CXKUTAHUM BOJOYTOJBHOIO TOILIMBA C Homoulpio mporpammHoro nakera ANSYS FLUENT.
Tlomyuena Mozens reomMeTpudeckoil obmacTi ycraHOBKH. [IprBeneHa kapTHHA MO TEMIIEPATyp B IUIOCKOCTH
(opcynxu. [Tokasan rpaduk U3MEHEHHsI TeMIIEPaTyphl YTOIBHOM YacTHIbl U Karumi BYT or pasniuHbIX mapamer-
PpOB.

Knioueswvie cnosa: BopoyronsHoe Tomneo, ANSYS FLUENT, yross, KOMIIBIOTEpHOE MOJICTUPOBAHUE.

[Iponecc cxuranus pacnbUICHHBIX Kareidb BOJOYTOJBHOrO TOIUIMBA MPEACTABISET COOOM coueTaHue
TOPEHUs] JBYX MOJENBHBIX CHCTEM: YroJbHbIX yacTull ¢ auameTpoM d > 80—100 MKM M BOAOYTOJBHBIX
Karenb ¢ amametpom d > 80-100 mxm. [[ns ommcaHusi ABWKEHHWS Tra3a W B3BEIICHHBIX YaCTHII
HCIOIIB3YETCS METOJ], COBMEINAIOIINI JIJIEPOB U JIarpaHKeB NoaxoAsl. Ha ceromHAmHNN IEHb 3TOT METOJ
AKTHBHO Pa3BUBAETCS, B TOM YHCIIC U IS 1BYX()a3HBIX MOTOKOB C BBICOKUMH KOHIICHTPAIUSAMHU AUCTIEPCHOI
(asbl, MOCKOIBKY MO3BOJSET YUUTHIBATH HMOIUANCIIEPCHOCTh YACTHI] M JIETAIBHO OTCIICKHBATH ITOBEJCHUE
B3BEIIEHHBIX pearupyomux gactur [1].

CornacHo 3ToMy Meroay oOIIMe ypaBHEHHs IBMXKEHUs, TEIUIOOOMEHAa M TOpEHHs B Ta3oBoi (Qase
MPEeCTaBSsIIOTCS HAa OCHOBE DJiliepoBa crmoco0a OmucaHWs, T.€. HCIOJB3YIOTCS CTallMOHApHBIC
MIPOCTPAHCTBEHHbIE ypaBHEHUsS! OanaHca Macchl, KOHIICHTPALMH Ta30BbIX KOMIIOHEHTOB M JHEPTUH IS
ra3oBOM CMECH U UMITYJIbCa.

CoOBMECTHO C POCCHUMCKUMH YYEHBIMH IIPOBOJMINCH TEOPETUUECKUE PACUEThI C IIOMOIIBIO IPOrpPaMM-
soro nmakera ANSYS FLUENT, mo3BosisifoIero Mo/IenupoBaTh MPOIEecC TOPEHHsI BOJAOYTOIBHOTO TOIUIHABA,
HOJYYSHHOTO 3JIEKTPOTHIPOUMITYILCHONH 00pabOTKOM M3 MUIaMOB HIyOapKyIbCKUX YIJIEH ¢ y4eToM TypOy-
JICHTHOCTH, TETUIOOOMEHA ¥ XMMHUYECKHUX peakiuid. JJIs MpOeKTHPOBaHUs pacyeTHOM CETKU B 00IaCTH Kame-
pel ucnonb3oBancs naker GAMBIT, sBisromuiics reOMETPUYECKUM M CETOYHBIM IPEMpPOLECCOPOM IS
FLUENT. TypOyneHtHasi BS3KOCTb PacCUMTHIBAETCS C IOMOLIBIO JByXIapameTpudeckoil «k-e» moaenu.
Tennopusnvecknue cBOMCTBA BO3AyXa ONMPEHCISIOTCS MO MOTMHOMHUAIBHOM 3aBUCUMOCTH OT TEMIIEPATYpHI.
[TapameTpsl HHXXEKLMH KaleJb BOJOYTOJHOrO TOIUIMBA B KaMepe 3aJaloTcs ¢ MoMolIbio Moaenn «Discrete
Phase Model».

Ha pucynke 1 mokazana reoMeTpus MOACIUPYEMOI 00IacTH.

(] 0.500 000 (m)

1 — kamepa koTia, 2 — (opcyHKa, 3 — CHCTEMBI AyTbsl, 4 — BBIXOJTHOE OTBEPCTHE

Pucynox 1. Mozens reomerprueckoii obnactu
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Jnis pacnbuieHHsT BOAOYTOJIBHOTO TOIUIMBA, IOJYYEHHOTO JIIEKTPOTHAPOUMITYIBCHON 00paboTKoit
W3 IIJTAMOB ITy0apKyJIbCKUX YTIIEH, NCTIONB3YyeTCsl CKaThli BO3MyX. JIJIsl pacmbUieHHs TOTUIMBA M CO3/IaHUS
HEOOXOIMMBIX YCIIOBHI IS BOCTIIAMEHEHHUSI CITYXKHUT IEPBUYHBIN BO3MyX, HATPEThIN 10 Temrmepatypsl 300—
500 °C. KonuuecTBo BO3yXa, BBOAUMOIO B TOIKY, cocTasisieT 20 % [2].

['pannynble ycnoBus:

— Ha mojiadye Bo3Ayxa depes3 comino: temneparypa — 300 K, mmpuna orBepctus — 4 MM, CKOPOCTb

razoB — 50m/c;

— Ha IoJladye BO3JyXa Yepe3 JNyTheBOW KaHAI: CKOpOCTh Tra3oB — 25 wm/c, temmeparypa — 300 K,

TypOynentHas sueprus — 0,1x.

OcrajbHbIe YUCIEHHBIE TAPaMETPBI OMPECIISUIUCH 10 OMMKANIINM STYeHKaM.

Jiiss  TeopeTHYecKoro pacueTa JBWKEHHS 4YacTUI YISl M Kamellb BOJOYrOJbHOTO TOIUTUBA
WCTIONB30BANach MOJENb JUCKPETHOM (a3bl, OCHOBaHHAS Ha JIarPamXeBOH (OPMYIMPOBKE B3aUMOJACHCTBUS
JUCKPETHOM U HempepbIBHOHU (a3bl [3].

Brimmonnennsie B nporpaMmmHoM nakere «FLUENT) pacdeTsl MO3BOMISIOT MOJIYYHUTh paCIpenciieHue
CKOPOCTH M TEMIIEpPaTyphl B Pa3IMUHBIX CEYECHHUSIX TONKH, a TAKKe TPACKTOPUH JBMKECHHS YaCTHIl TOTUTUBA
B BUXPEBOH TOIIKE.

Ha pucynkax 2, 3 mokasaHo IoJjie TEMIICPaTyp MacCOBOM CKOPOCTH HMCIIAPEHHUs JKUIKOHM (ha3bl B Karlie
BVYT.

0 0,600 (m) I =
—

0300

Pucynox 2. Kapruna nosns TeMneparyp B INIOCKOCTH (popcyHKH
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Particle Tracks
ANSYS FLUENT 12.1 (3d, pbns, spe, ske)

Pucynox 3. Mi3menenust TeMriepaTypsl yroysHoit gactunsl (particle 1) u karmn BYT (particle 2)
B 3aBHCUMOCTH OT JUTMHBI Iy TH YaCTHIBI M KAl

I'paduueckne 3aBHCHMOCTH, TPEICTaBICHHBIE HA PHUCYHKE 3, TOKa3bIBAlOT, YTO B OTJIUYHE
OT MOHOTOHHOTO YBEJTMUEHHsI TEMIEpaTyphl YTOJbHON YacTHLb! (particle 1) mpu ee ABMKEHNH TeMIepaTypa
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MogenupoBaHue npolecca pacnblfieHus. ..

KaIlUIM BOJOYTOJBHOrO TomuBa (particle 2) mociie Bo3pacTanus 10 TeMIEpaTyphbl HCTIAPEHUs KUAKOH (a3bl
OCTaeTCsl HEM3MEHHOM Ha epHoJl BCEro Ipoliecca UCIIapeHusl.

I[anee MPOUCXOIAT HPOLCCChI TOPCHUA TBCp,I[Oﬁ (1)3351 Karii BOAOYTOJIbHOTO TOIJIMBAa C BBIACIICHUCM
TCIIJIOTHI, TAKXKC Ha6J'IIO):[aeTC$I MI'HOBCHHOC YBCIMYCHUC TCMIICPATYPHI.

. Eani: &2 ANSY
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Particle Tracks
ANSYS FLUENT 12.1 (2d, pbns, spe, ske)

Pucynok 4. I3MeHeHus cofiepKaHus JISTydHX BEIIECTB B yroJIbHOM uacTturle (particle 1)
n karte BYT (particle 2) B 3aBUCHMOCTH OT JUIMHBI ITyTH YaCTHLIBI U KAl

Ha pucyHnke 4 mokasaHo, 4TO CoOJiepyKaHKE JICTyYUX BEIIECTB JUIsl YroJdbHOW yacThllkl (particle 1) B Ha-
YaJie mpoIecca OCTaeTCs MOCTOSHHBIM M YMEHBIIAETCS TOJIBKO MPH HarpeBe YacTHUIIHI 0 TEMIIEPATypPhl BbI-
JICJICHUS JISTYYUX BelIecTB. [[ist kamenh BOAOYroJIbHOTO TOILIMBA, MOMYYEHHBIX JICKTPOTHUAPOUMITYIECHOM
00pabOTKOM M3 IIAMOB IyOapKyIbCKUX yriei (particle 2), HaOI0gaeTCs MOBBIIICHUE KOJIMYECTBA JICTYUUX
BEIIECTB 32 CUST UCIAPSHUS BOJBI. 3aTeM, B IIPOLIECCE UCIIAPCHUS, TeMIIepaTypa TBEPIOH (a3bl KAy BOJIO0-
YTOJNBHOTO TOIUIMBA YBEMYMBAETCS, & YUCIEHHOCTD JIETYYHX BEIIECTB JOXOTUT O 3HAYCHHS I TBEPIOM
YTOJIBHOM YaCTHIIBI.

B TedeHue 3HAUUTENHHO JTUTEIBHOTO MPOMEKYTKA BPEMEHU CTa0MIBLHOCTH MPOIIECca UCIAPEHUs CO-
XPaHSETCS 3a CUCT MOBBIICHHUS TEMIIEPATYPhI TBEPI0# (ha3bl KAaIuId BOJIOYTOJIHHOTO TOTUIHBA.

CrnenoBaTenbHO, KOMITBIOTEPHOE MOJISTUPOBAHNE MPOIEcca TOPEHHS TOIUTHBA MTO3BOJIAET OTPEACITUTD
ONTUMANBHBIE PEXHUMBI MPOIEccCa TOPSHUS W CXKHUTaHUS BOJOYIOJHHOTO TOIUTUBA, MOJYYCHHOTO
3JIEKTPOTUAPOUMYJICHOM 00pabOTKOM U3 IJIAMOB IIyOapKyIbCKUX yriiei. I1oaydeHHbIe TaHHbIC TaKKE MO-
T'YT OBITH MOJIC3HBI IPU pa3pabOTKe KOHCTPYKIIMU TOPEIOYHBIX YCTPOUCTB ¢ moBbimieHHbIM KITJT.
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K.Kycaiteino, H.K.Tanamesa, A.JK.Tineydeprenora, A.B.Poxxkosa, C.E.Cyneitmenosa

Ily0apkes KeMipiHiH KaJJAbIKTAPbIHAH AJILIHFAH CYJIbI-KOMIPJIi
OTBIH/ABI OYPKY YAepiciH yiriney

Makana IlyGapken KeMipiHiH KaIIbIKTapBIHAH OJICKTPOTHAPOUMITYIBCTIK OHICYMECH AaNBIHFAH CYJibl-
KOMIpJIi OTBIH/IbL XKary epekuienirine apuanran. Ansys fluent OarmapiaaManbIK MakeTi apKbUIBI Cylbi-
KOMIpJi OTBHIHABI JKary Ke3iHAeri OypKy yHepiCiHe KOMIBIOTEPIiK yIriiey »xacaiuubl. KOHIBIPFBIHBIH
TEOMETPHUSIIBIK afMaFbIHBIH MO anbiHAbl. POpCyHKa Ka3bIKTHIFBIHAAFEI TEMIEpaTypa OpiCiHiH cyperti

KenripinreH. Op Typii mapamerprepaeH toyenai CKO Tammsuiapsr MeH keMip OeJIIeKTepiHiH TeMIeparypa
e3repiciHiH rpaduri KepceTiirex.
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K.Kussaiynov, N.K.Tanasheva, A.Zh.Tleubergenova, A.V.Rozhkova, S.E.Suleiymenova

Simulation of the process of spraying fuel obtained
from coal-water slurry shubarkul coal

Article is devoted to features of burning of water coal fuel of the Shubarkulsky coal received by
electrohydropulse processing from slimes. Computer modeling of process of dispersion when burning water
coal fuel by means of a software package of Ansys fluent was made. The model of geometrical area
of installation is received. The picture of a field of temperatures is given in the nozzle plane. The schedule
of change of temperature of a coal particle and drop of VUT from various parameters is shown.
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