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NMPUMEHEHUE NPOTPAMMHOI'O KOMIMTJIEKCA ANSYS CFX
Ana MOAENUPOBAHUA NBUXEHUA TA30BOIO NOTOKA
POTALMOHHOMU MNEYU

J1. . PannLkun

Yupeosrcoenue obpazosanus «I omenvckuti 20cyoapcmeeHnHbill mexHu4ecKuil
yuueepcumem umenu I1. O. Cyxoeoy, benapyce

Hayunsie pyxkoBoaurenu: T. M. 3asi, JI. E. PoBun

PaboTa mocpsileHa ONMUCAHUIO TEXHOJOTMHM OLIEHKU XapaKTePUCTUKU POTALMOHHOU
neuu sl nepepaboTKH JUCTIEPTUPOBAHHBIX OTXOA0B Ha Ta30BOM TOILUIMBE C MCIIOJIb30Ba-
HUEM METOJIOB BHIYMCIUTENbHON THAPOAUHAMUKH.

CoBpeMeHHast BHIYUCIUTENbHAS THIPOAMHAMUKA 3aHUMAETCS Pa3pabOTKOM TaKUX aK-
TyaJIbHBIX HAIIPaBJICHUN, KaK pacueT ABMKCHH BS3KOW >KUIKOCTH, YUCICHHOE HCCIE0-
BaHHME TEYCHUH ra3a ¢ (PU3MKO-XUMHUECKUMH MPEBPAICHUSIMH, U3yUYE€HUE PacIpOCTpaHe-
HUS YJIaPHBIX BOJIH B Pa3IMUHBIX Cpeax.

B naubosee obmem ciaydae [uis 3aa4d ra30BOM TWHAMHUKH TPEeOYeTCsl peInuTh CUC-
TEMY W3 YeThIPEX HE3aBHUCHMBIX ypaBHEHMH, KOTOpas HOCUT Ha3BaHUE CHUCTEMBbl ypaBHe-
nuii HaBre-Crokca: YpaBHEHHE HEPa3phIBHOCTH (COXpaHEHUs MacChl), Y paBHEHUE KOJIH-
YecTBa JIBI)KEHUS (COXpPAHEHUS UMILYJbca), YpaBHEHHUE SHEPrUU (COXpAaHEHUs SHEPrHH),
YpaBHEHHE COCTOSIHUSA.

Cucrtema ypaBHenuil HaBbe-CTokca 00pa3zyloT 3aKOHUEHHYIO MaTEMAaTUYECKYyI0 MO-
JIeITb TTOBE/ICHUS KHUIKOCTH (Ta3a), IeTAIbHO M CTPOTO ONKCHIBAIOIIYIO MPAKTUIECKU BECh
CIIEKTp T€YECHUH.

[TpoBeieHO YHMCICHHOE MOJEIMPOBAHUE APPOJUHAMHYECKHX IPOLECCOB C yUETOM
XUMHUYECKHX peakiuii. PacueTHas obnacTh mpezactaBiseT co0oil pabodee MPOCTPAHCTBO
MeYH C TOJHOM 3arpy3KOi U Ia30-BO3AYIIHON ropenkoil. OCHOBHBIM TOIUIMBOM SIBIISIETCS
METaH, B KaUeCTBE OKHCIUTENS MIpUMEHseTcsa Bo3yX B cooTHomeHusax 1/10. luamerp ro-
penku 280 MM, pacxox cmecu 750 M/

B uccrnenoBaHuM  MOAETMPOBAIUCH —CIEAYIOIIME TPOLIECCHl: TOpPEHHE TIa3o-
BO3/IYIIHOW CMeCH, TYpOYJIEHTHOCTh B pearipyromeii cpese, IBUKEHNE Ta30BOro MOTOKA U
JTYYHUCTBIA TETIIO0OMEH.

bruta co3gana TpexMepHasi reoMeTpudecKast MOJEINb eYH U CTeHEPHPOBaHA pacueT-
Has ceTka (290665 snemenToB (puc. 1)), mocie yero ObUIM 3a7jaHbl TPAHUYHBIE YCIOBHUS.

Puc. 1. TloctanoBKa 3a7auu: a — pacueTHast ceTka 290665 371eMeHTOB;
6 — pacueTHas 00J1aCTh
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B kauecTBe rpaHUYHBIX YCIOBUN ObUIN 33JJaHbl 0OBbEMHBIE PACXO/Ibl TOIUIMBA U OKHUC-
JWTENsT Ha BXOJIE, a BBIXOAE M3 TEUYW 3aJaH MapaMeTp CBOOOJHOTO BBHIXOAA (JaBIICHHUE
101325 Ila u temnepatypa 20 °C), 11t cTeHKH ObUI 3aJlaH mapameTp ajaunadbarudeckas
CTEHKa C yY€TOM IOBEPXHOCTHBIX HampspkeHui TpeHus. llluxroBoil marepuan (okajinHa)
3a/1aH KaK IIOPUCTOE TEJO.

Bb160p B KayecTBe rpaHMYHBIX YCIOBHI COCTaBISIIOIIMX CKOPOCTH (MM OOBEMHOIO
pacxojia) ¥ CTaTMYECKOTO JIaBJICHUs Ha BBIXOJE SIBJIAETCS Haubosiee YCTOMUMBBIM VIS pe-
nIeHus: ypaBHeHUH. Kpome Toro, /Uit MOBBIICHUST yCTOMYMBOCTH pacdeTa ObUIO HCITOB30-
BAaHO IPAaHUYHOE YCIIOBHE «CBOOOJHBIN BbIX0J — Openy», KOTOpoe SBISETCS MEHEE JKeCT-
KHM, Y€M YCIIOBHE «BBIXOJ (MPUHYIUTENbHBIN) — Outlety.

Jlis TedeHus MCIONIB30BaAJIach k-s1 MOJieNlb TypOYJICHTHOCTH, OHA 3apeKOMEH/0Baja
ce0s B 337a4axX CHIIBHOM KPHUBHM3HOH JIMHUHM TOKA, MOJIENb CIIPABEIUIMBA ISl TIOJTHOCTBIO
pPa3BUTOro TypOYJEHTHOrO T€UEHUs, T. € /Ui BBICOKUX uncen PeliHombaca.

Jnst MoienupoBaHys TOPEHHs TPUMEHsIach MoJienb Mojens pacnana Buxpeit EDM,
B OCHOBE KOTOPOH JICKUT MPEANOTI0KEHUE O TOM, YTO XUMHUYECKUE PEAKLIUU OYeHb OBICT-
PO NEPEBOIAT PEearupyrollyo CMECh B pABHOBECHOE COCTOSIHUE, CKOPOCTh IOPEHUs TOr1a
JUMUTHUPYETCS BPEMEHEM CMELLMBAHUS TOIJIMBA U OKUCIUTEIS.

CornacHo 3TOM MOAENN JJIsl MHULMALMK TpoLiecca TOPEHUs 1I0CTaTOUHO, YTOObI TOpro-
yee M OKMCIIUTENb (0OBIYHO BO3/IyX) HAXOAWINCH B OJJHOM KOHTpPOJIbHOM o0beMe. Eciu npen-
MOJI0KUTh, YTO BCE KOMIIOHEHTBI PEArupyrollell CMECH CMELNBAIOTCS OJUHAKOBO, TO MOYKHO
CJIEIUTH TOJILKO 32 OJHOM CKAJIIPHOM MEPEMEHHOM, Ha3bIBAEMOM MMEPEMEHHONW CMEIVBaHUS.
Bbruuciisist 3Ty BEMMUMHY, MOYKHO OIPEIEIUTh COOTHOLLEHNSI KOMIIOHEHTOB CMECH.
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Puc. 2. Pe3ynbTaThl MOJIEIMPOBAHHS IIPOIIECCOB TOPCHHUS:
a — CTpyKTypa TypOYJICHTHOIO IIOTOKA [TPHU TOPEHUH; 6 — BEKTOPA JIMHUI TOKa
Ha BbIXOA€ U3 I'OPECIIKU

[Tpu ropeHnn cMecHu HaOIIOIAeTCS YBEIUYCHUE CKOPOCTU U TYpOYJIEHTHOCTH IOTOKA
3a CUeT yBeIMYCHHS 00beMa U TEMIIEPaTyPhl CMECH.

PesysbraraMy 4HMCIEHHOTO MOACIUPOBAHUS ABJISIIOTCS I10JIS1 TEMIIEpATyp, CKOPOCTEH,
NABJICHUH, TPACKTOPHUU BMYKCHUS MTOTOKA, KOHIICHTPAIIUHN TOIUIMBA, OKUCIUTEIS, IPOITYK-
LIHﬁ PpCaKknru, a TaKXKC KOHBCKTUBHBIC U JIYYUCTBIC ITIOTOKH.

Hcxoas u3 CTpyKTyphI ITOTOKA B TIPOCTPAHCTBE TeuH (pHC. 3, @), MOKHO 3aMETUTb, YTO
HaOMIOIaeTCs MeTieo0pa3Hoe JBIDKEHHUE ra3a, MPH KOTOPOM HArpeThIi MOTOK OyAeT BIABOE
00JIbIIIe HAXOUTHCS B paboyeli 30He, yBennuuBasi 3h(HEeKTUBHOCTh padOThI yCTAaHOBKH.



144 Cexuus Il. MaTepuaJjioBeieHHe U TEXHOJIOTUs 00padOTKH MaTepHaJioB

velasity

Velume Rerderng 2
WSS g +B1er001

3BT1e4001
2407001
1.204e+001

0.000e~+000
1]

Puc. 3. HexoTopble pe3ysIbTaTsl 10 YUCICHHOMY MOJEIHPOBAHUIO: @ — CTPYKTYpa
TEUEHHMs TIOTOKOB B II€YH; O — II0JISI CKOPOCTEH B 00BEMeE TIeUH;
6 — TIOJIs TEMITEpaTyp B 0ObeMeE 1edn

CkopocTb OTOKA Ha BXOJIE COCTaBIsIeT 35 M/c, Ha BbIxoJie 13 ieun 19 m/c (puc. 3, 6) cHu-
YKEHHE CKOPOCTH MPOUCXOJIUT 32 CUYET YMEHBILICHUS 00beMa ra30-BO3/IyIITHONW CMECH TIPHU €€ OC-
ThIBaHUH. Takke MOXXHO YBHJIETh PacpeieicHIe TeMIiepaTyp B o0beMe neuw (puc. 3, 8).

KomnbrorepHoe MOJETMPOBaHUE MO3BOJISIET ONTUMAIBHO BHIOPAaTh COOTHOILCHHUS ceye-
HUI BXOJHOTO M BBIXOJHOTO OTBEPCTHH, a TaKKe PALMOHAIBHO ONPENENUTh Pacxoj ra3o-
BO3JIyIITHON CMECH, PACIIONIOKECHUE TOPEIIKH, JUTs HanOostee d(h(EeKTHBHOM padOTHI arperara.

bnaronapst UCIOIB30BaHUIO TAKETOB MPHUKIATHBIX MIPOTPaAMM Il UCCIICIOBAHHS Te-
YEeHUs MOTOKOB U TEIJI00OMEeHa, BO3MOYKHO, HAMTH pelIeHus s yaydimeHus 3¢ dexTus-
HOCTH pabOThI PAa3JIMYHBIX YCTAHOBOK, OLEHUTH YPPEKTHBHOCTh Pa3pabOTaHHBIX KOHCT-
PYKIHI ¥ 11e7€CO00pa3HOCTh UX UCIIOJIb30BAHMUS.





