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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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MopaeanpoBanne KapTHHBI 00TEKAHUS BPAMIAIOIIEroCcs HUJIMHAPA B MOTOKE BO3yXa

ABTOpaMH CTaThH OCYILIECTBJICHA PaboTa 110 ONMpPEIEICHUI0 adPOAHHAMIYECKHX XapaKTEPHCTUK Bpallarolie-
rocst ImumHApa. IIpoBeneHo ¢ MomenMpoBaHWE KapTHUHBI OOTEKAHUS HCCIEJOBAHHOTO IMIIMHJPA.
IIpu MmonenupoBaHUK cAeNaH PpacdeT a’dpOAMHAMUYECKHX XapaKTEPUCTHK BPAIIAOIIEToCcs IHIMHIPA
B nporpamMmHoM makere Ansys Fluent. CpaBHeHHe 3KCIIepUMEHTAIBHBIX PE3YJIbTaTOB U YUCICHHBIX PELICHUI
JUISL BpAIIAIOIIETocs] IIMHpPA Jajo XOpolllee COBNaJIeHUE, TOTPETHOCTh He IpeBbIaeT 3—5 %.

Knioueswvie cnosa: unmunaap, sgdexr Marnyca, 1000Boe CONPOTHUBIICHNUE, TIOIbEMHAS CUIIA.

W3BecTHO, 4TO IpU OOTEKAHWM IWIMHIpA, KaK, BIIPOYEM, W JIFOOOTO JPYroro Tela, MOTCHIUATBHBIM
(6e3BUXpEBBIM ) ITOTOKOM PABHOICHCTBYIOINIASI BCEX CHIL, JICHCTBYIOIIMX HA 00TEKaeMOe TEIlo, paBHA HYITIO.

[Ipu oOTeKaHWU BpAaIAIOIIETOCS TUIMHIPA PEATHHON JKUAKOCTHIO HAIMYHE CHUJI TPEHUS U TIOJIOXKH-
TEJBHBIX TPATUEHTOB JIABJICHUS MpaBee TOYCK MAKCUMAIBHOTO CTECHEHUS MOTOKA (KOHIIBI BEPTHKAIHLHOTO
JaMeTpa IUIUHJIPa) TPUBOJKUT K OTPHIBY OTPAHHYHOTO CIIOS OT IMOBEPXHOCTH IWIIMHJPA, 00pa30BaHUIO
BHUXpeH, KOTOPBIE TOPOXKAAIOT MOHIKEHUE AaBIIEHUS B ThUTbHOU obnactu. Pacnipenenenue gaBieHuil cTaHo-
BHUTCS. HECUMMETPHUYHBIM, YTO M BEJET K BO3HUKHOBEHHUIO CHJIBI JIOOOBOTO CONPOTUBJICHHUS U TOXBEMHOM
CHJIBI, 00yCIIOBIICHHOH 3 dexToM Marnyca [1-4].

Kapruna o6texanwust (moyiokeHHe TOYKH OTPBIBA IMOTPAHUYHOTO CIIOSI, pacrpeieNieHre NaBJIeHUNA, WH-
TEHCHBHOCTH 00Pa30BaHMsI BUXPEH 3a MUIMHIPOM) CYIIECTBEHHO 3aBUCHT OT CKOpOCTH (uncia PeiiHonbaca)
notoka. [Tpu sToM mpu oveHs Manbix yucnax Petinompiaca (Re < 1) oO0TekaHue AOCTAaTOYHO OJU3KO K H7e-
aNbHOMY, ¥ Ha000pOT — 4eM Ooublie yucio PeifHonpaca, TeM HHTEHCHBHEE BUXPEOOPa30BaHUE 32 TEIIOM,
TeM OJIIKE TOUKA OTPHIBA TOTPAHUIHOTO CJI0S K CEUCHUI0 MAaKCHUMATBHOTO CTECHEHIS ITOTOKa [5—8].

s MopenupoBaHUS OOTEKaHHS OJMHOYHOTO BPAIIAIOIICTOCS IWIMHIpPA OBUT MPOWM3BEACH pacyeT
B mporpammHOoM Tmakete Ansys Fluent. [laker mpegHasHaueH &I MOAETUPOBAHHS CIOXKHBIX TEUCHHU
C IMUPOKMM JTUAMa30HOM HM3MEHEHsl TeIO(U3NIECKUX CBOKMCTB IMOCPEICTBOM OOECIIEYEHUS! Pa3THIHBIX
MapaMeTpoB MOJCITUPOBAHHS M HCITOJIb30BAaHUST MHOTOCETOUYHBIX METOJOB C VIIYUIIICHHON CXOJMMOCTBIO.
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Ansys Fluent mo3BossieT BEIYUCISITH BHEITHUE CHIIBI © MOMEHTHI, @ IMEHHO a3pOAMHAMHYECKYIO TIOABEMHYIO
Y TPaBUTAIIMOHHYIO CHJIBI, TIPUIIO’KEHHBIE K 00beKTy uccienoanus [9, 10].

B Hameit pabote MBI XOTeIM MOKa3aTh BO3MOXKHOCTD MCIIOJIB30BAHHS CTAHJAPTHOTO MaKeTa IMPOrpaMm
no ruaporasoguHaMuke Ansys Fluent ams pacdera aspoIuHaMHUYECKUX XapaKTEPUCTHK Ha MIPUMEpPE HCCIie-
JoBaHMS KO3 GUIIMEHTa JJ000BOTO CONPOTHBICHHS.

Jnst MomenupoBaHUsl ObUTH TOCTpOoeHBI 2D ocecMMMETpUYHBIE T'€OMETPHUYECKHE MOJIETH B IaKeTe
Gambit. Gambit oGnagaeT MOIIHBIMH BO3MOKHOCTSIMU JJIsl CO3JaHUsI JBYXMEPHBIX PacueTHBIX oOJacTei
HETIOCPEACTBEHHO BHYTPH MPOrpaMmsl (puc. 1).
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Pucynox 1. Cerounas MoJziens 0OTeKaHus TapyCHOH JionacTé BeTpoTypOunsl B Gambit

Ha pucynke 2 noka3aHa KapTHHA JHHANA TOKA.

ITocne nocTpoeHus CETOYHON MOJAEIN OHA SKCIOPTUPYETCS I JaTbHEHIIEro MOASIUPOBaHUS B ANsys
fluent. B xoae MonenupoBaHus OBUIO TIOMYYCHO TpaduIecKoe U300pakeHne 00TEKaHUS BPAIAIOIIETOCS IIH-
JTUH/PA, KOTOPOE MOKa3aHO HA PUCYHKeE 2.

Pucynox 2. O6texanne Bpaniaronierocst MIIHHIpa

Ha pucynke 2 BuIHa KapTWHA JUHUHA TOKA, MOJYYECHHBIX IMYTEM KOMIIBIOTEPHOI'O MOJCIHPOBAHMS TS
ciyuas Re —3,3*%10%, U=5 m/c. AHanu3 pe3y/IbTaTOB YMCICHHOTO PElICHHS 3aaul [OKA3BIBACT, YTO Bpa-
[IeHNE IMIMHAPA HPUBOJNUT K 3aXBaTy YacTH IPHIIETAIONMIEH KHUAKOCTH B COIYTCTBYIOIIEE BpallaTebHOE
JIBI)KEHHUE, KOTOPOE, B CBOIO OYepe.b, CYIIECTBEHHO MEHIET NPO(UIN CKOPOCTH TEUEHHSI KHIKOCTH B IO-
CPaHIYHOM CJIOE.

Ha pucynke 3 npencrapiena kapTuHa 00TeKaHUs BPAIIAIOIErOCs AIHHAPA TOTOKOM BO3lyXa.

Pucynok 3. KapTrna 00TeKaHHs BpaIaonierocs MIINHAPA TIOTOKOM BO3yXa
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Ha pucynkax 4, 5 mpuBeIeHBI 3aBUCHMOCTH CHJIBI JJOOOBOT'O COMPOTUBIICHHUS U MOBEMHON CHITBI Bpa-
MIAFOMIETOCs IIHMHIPA OT CKOPOCTH TIOTOKA, IMOJyYSHHBIE YKCIICPUMEHTAIBHBIM MTyTEM U C MIOMOIIBI0 MO-
JeTMPOBaHUs TAHHOTO Tporiecca B mporpamme Fluent.

FJ'LC.’

4 6 8 10 12 U, w/c
—e—okcnepumeHT —B—ANSYS FLUENT

PI/IcyHOK 4. 3aBUCUMOCTE CHIILI IOOOBOTO COIMPOTHUBJICHHUS BpalllatOIETOCA HUJIINHAPA OT CKOPOCTHU MOTOKA

Fﬂ.C.? H

—&— SKCIICPUMEHT —8— ANSYS FLUENT

PI/IcyHOK 5. 3aBHCHUMOCTD HOHLGMHOﬁ CHJIbI Bpallfaroerocs HUJInHApa OT CKOPOCTHU MOTOKA

Takum O6p330M, XapaKTep 3TUX 3aBUCHMOCTCH IMMOKAa3bIBACT, UTO HIPH YBCIMYCHUN CKOPOCTHU NOTOKa
MOBBIIIAIOTCSA CHJIa 1000BOTO COMMPOTUBJICHNA U MOABEMHAA CUJIA. DTO CBSI3aHO C TEM, 4YTO IIPpU 00TeKaHUHU
HUJIMHApPA IIOTOKOM BO3yXa Ha €ro MOoBEPXHOCTU MOABIIACTCA HCCUMMCETPUYHOC PACIPEACIICHUE AaBJICHUA U
IMOTOK 3aBUXPATCA. Kak BUIHO U3 PUCYHKOB, SKCICPUMCHTAJIBHBIC U TCOPCTUUCCKUC 3HAUCHHUA UCCIICOAYIO-
MBIX MMapaMETPOB JOBOJILHO OIU3KHU.

Crmcok arepaTyphl

1 Cogemos b.Al., Axosnes C.A. MonenupoBanue cucteM. — M.: Beicmr. mik., 1999. — 271 c.

2 3umanxoes. B.C., 3ancues T.T. CHCTEMHBIN aHAIN3 NPH PEIICHUU CTPYKTYPHBIX 3amad albTepPHATHBHOM SHEPreTHKH. —
Kpacuomap,2001. — 151 c.

3 Marematudeckoe MOIeTUpOBaHNe: MeTo b, OMTUCAaHNs M MccieoBaHus clnoxHbIX cucteM / [Tog pen. A.A.Camapckoro. —
M.: Hayka, 1989.—271 c.

4 < Oneiinuxos A.M., Mamsees FO.B., Kanoe JI.H. MonenupoBaHue peKuMa BeTPO3NEKTPUIECKONH YCTaHOBKU MaJIOH MOIIHOCTH
//'EnextporexHika i Enekrpomexanika. — 2010. — Ne 2. — C. 16-20.

5 Johnson G. Wind Energy Systems. — New York, Prentice Hall, 1985. — 421 p.

6 Ilomopyes M.M. O 3akoHe pacmpezneseHust ckopocreil Berpa // 3ammcku no ruaporpadmm. — 2000. — Ne 1894, — Bpim.
XV.—C.23

7 @Damees E.M. Meroguka omnpeneneHus MapaMeTPOB BETPO3HEPIETUYECKUX PACUYETOB BETPOCHIOBBIX YCTaHOBOK. — M.:
Cenbxo3rus, 1957. — 120 c.

8 Fortunato B., Maione B., Palmisano N. Performans optimization of wind-turbine driving a self-excited induction generator //
AIAA Pap. — 1995. — Ne 0408. — P. 1-8.

9  bamypun O.B. lloctpoeHne pacdeTHBIX Mopenel B mpernponeccope Gambit yHHBEPCAIBHOTO MPOrPAMMHOTIO KOMIDIEKCA
Fluent: Yue6. mocobmne. — Camapa: M3a-Bo Camap. roc. aspokocm. ya-Ta, 2009. — 172 c.

10 bamypun O.B. Pacuer TeueHuUit )KUIKOCTEH U ra30B ¢ MOMOIIBIO YHHBEPCATHHOTO IporpaMMHOro koMiuiekca Fluent: Vae6.
nocobne. — Camapa: U3x-Bo Camap. roc. aspokocm. yH-Ta, 2009. — 151 c.

76 BecTHuk KaparaHguHckoro yHusepcuTeTa



MopenupoBaHue KapTuHbI obTekaHusl. ..

K.KycaiibinoB, H.K.Tanamesa, M.M.TyprbinoB, O.K.KycaiisinoBa, K.K.Canenosa

AlHAIMAJIBI HUJIMHAPAIH aya aFbIHBIHAAFbI aFYbIH YJTijey

Makana alHaIMaJIsl IWIMHAPIIH aya arbIHBIHAAFBl aFybIH 3€pPTTEyre apHaJFaH. ABTOpiap alHaIMAalbl
a3pOJMHAMHUKAJIBIK CHIIATTAMAJIapblH AHBIKTAy OOWBIHIIA 3EPTTEY JKYMBICTapbIH JKYPTi3zi. 3epTTelireH
IWIMHAPIIH aFblHbIHA YITiIey >kacangbl. Mogenpaey OapeiceiHma Ansys fluent OarmapimamachkiHzma
aliHanManbl IWIMHAPIIH a’pOAMHAMUKAIIBIK CUMATTaMajapbl ecKepiimi. ANHamaThlH IMIMHAPIIH
IKCIIEPUMEHTTIK HOTHKEIEPiH CaH/IBbIK eCerTeyIepMEeH CABICTRIPY HATIKeepi Oip-OipiHe coiikec KeJeTiHiH
KepCeTTi, KaTelik 3—5 %-1aH apTKaH koK.

K.Kussaiynov, N.K.Tanasheva, M.M.Turgunov, A.K.Kussaiynova, K.K.Sadenova

Modeling of a picture of a flow of the rotating cylinder in an air stream

The article investigates the flow pattern of the rotating cylinder in the air stream. The authors carried out
work to determine the aerodynamic characteristics of the rotating cylinder. The simulation of the flow pattern
of the investigated cylinder. In the simulation calculated the aerodynamic characteristics of the rotating
cylinder in the software package Ansys fluent. Comparison of experimental results and numerical solutions
for rotating cylinder gave a good coincidence, the error does not exceed 3—5 %.
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