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YJIK 532.5 IOnpamos A. A., Xynatikynos C.H.

MATEMATUYECKHUE ITPOBJIEMbI BOSMYIIEHNMS 1 YACTHLI
OCAXIAEHUA TUCITEPCHOU CMECHU

B TeXHUKH U IPOMBINUIEHHOCTH PACCMATPUBAIOTCS 33Jaud 00 OCaKICHUU WM MOIHEME YaCTHIL B
BA3KOM KMAKOCTH. [Ipm 3TOM, mNpakTHUeCKH HEoOXOAMMO Y4eT MaccollepeHoca IpH
B3aUMOJICHICTBUS ¥ B3aMMONpOHUKaHUs (a3 kuakocth Mex coboil. Teopum BUOKEHUS
MHOTI'OKOMIIOHEHTHBIX CpeJl TO3BOJISIET yUeTa OCHOBHBIX aCIEKTOB B3aUMOZAEHCTBUH (a3 ¢ Hecylei
cpeloil (Hampumep, Bsi3Kasl KUAKOCTh). B HacTosmiel craTbe paccMaTpUBAaeTCs OCAKICHHUS YacCTHUL]
KUAKOCTH B OJHOMEPHOM IIOCTAHOBKE 3a CYET CUJ TSDKECTH M B3aUMOJEHCTBHUS YAacTHIL, B MOZEIN
MHOTO(a3HbIX B3auMorpoHukaonmx cpex X.A. Paxmarymuna [3]. Ilpennonaraercsi, 4To Haj
36MHOM IIOBEPXHOCTH DACIIOJNIOKEH CIIOM BA3KOM JKMIKOCTM C Ppa3IMYHBIMU IPUMECIMH,
MOJIETMPYIOTCS KaK 3a7ada 00 OCaXKAE€HUH COJICH M MENKHX HAHOCOB B HIMPOKUX BOAOEMax. 3ajnaua
HEYCTaHOBUBILCHCS ¥ paccMaTpUBaeTcss OAHOMEpHOI mocrtanoBke[1,4]. YpaBHeHHE BepTHKAIBHBIX
JBHKCHHUM YaCTHULl B BI3KOW KUJKOCTU UMEET BUJIL:
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3apoHU U3BECTHO, YTO OOBEMHBIE KOHIICHTPAIIMH 00euX (a3 yIOBIETBOPSIOT YCIOBUIO:
foaf, =1 3)
rae w,,w,- BCPTUKAJIBHBIC CKOPOCTH 4YaCTHUL XHUAKOCTH U IIpUMECH, p,; ,p, - HCTUHHBIC

MJIOTHOCTH KUAKOCTH U MIPUMECH.
VYpasuenus (1) u (2) HanMcaHbl 411 HEC)KUMaeMO ABYX(a3HOM )KUJIKOCTH (T.€. p , = const ). J{s
peuieHus 3a/1a4 UMeeM CIIEAYIOINE HavyalbHbIe YCIOBUSI:
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VYyurteiBas ypaBHEHUE HEPa3phIBHOCTH, Oy/1eM UMETh PABEHCTBO
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3HAYHUThH 3aBUCHMOCTD MCIKAY CKOPOCTAMU 00€HX CIIOEB UMCIOT 3aBUCUMOCTU BHUA.
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VYuuTelBasg rpaHUYHBIE U HadalbHble yClIOBHs (4) mpumeM, uTo w, = 0,w, = 0. OcaxneHue

HAUMHAEeTCd NpU t=0 M CKOPOCTH dacTul, w, (z,0)=0,w,(z,0)=0 T.e. w, =0,w, =0.
VYuuTeiBasg 3TO U3 MOIYYEHHOW CHUCTEMBl HCKIKOYHMM CIAraéMoe JaBJICHUE, IIyT€M BbIYUTAHUS
BTOPOro0 ypaBHEeHus oT nepBoi. Torma moayduM ypaBHEHHE Ui ONpPENEICHUS KOHLEHTPALUH

f,(z,t) U CKOPOCTH OCaXJAECHUS YacTULl w,(z,t) B BUJE:
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Takum 00pa3zom, MOJIYYWIM JIBa YpaBHEHHUS ISl UCKOMBIX KOHIEHTpauui f,(z,t) U CKOpOCTH

OCAXKACHUSA IPUMECHU KHUAKOCTH.

[Ipy WMHTEHCHUBHOM TMEpeHoce OONBIIOTO KOTUYECTBA COJEH CIeayeT YYHMTHIBATh B3aUMHOE
BIIMSIHUE HECYIIEH Cpenbl U HECOMBIX YacTHUIl (COJIEW M COJEHOCHBIX mpumeceit). C ATOH IeNbio
paccMOTpUM 3a7ady O pAclpOCTPaHEHWHM MAWCIEPCHBIX YacTUIl B MOJEIH MHOTO(a3HbIX
B3aMMOIIPOHUKAIONINX cpell. PacuéThl MOKa3bIBAIOT MPH KOHLEHTpAlMK f, > 0,15 HeCOMOM (a3bl

HCO6XOI[I/IMO YUYCCTh HAJIMYUC I[pyTOI‘/’I (I)EBLI. Huxe paccMaTpruBaCcTCA OAHOMCPHAA 3a/1a4a.



Hpe[[HO.HO)KI/IM, YTO HUMECTCA IOTOK ABYX BA3KHUX )KPII[KOCTGﬁ, C Pa3/IMYHbIMU CKOPOCTIMHU U

KOHICHTpAIUAMH, HaJ IUIOCKOM IMOBEPXHOCTBIO, KOTOPLIC BAaIW HMCHOT CKOPOCTHU V., H

KoHUeHTpauuto f . Korma kaxknas ¢asa Heckumaema M OTCYTCTBYET (pa3oBas NpEBpaIlCHUs

Mexay ¢a3, ypaBHCHHs JBWKEHUS, YPAaBHCHHsI HEPA3PHIBHOCTH M 3aBUCHMOCTH KOHIICHTpanuu ¢as,
AMEIOT TaKOH BUI.
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TOPU30HTANIbHBIE U BEPTUKAIbHBIE CKOPOCTU (ha3; k - KodpdUIuEeHT B3auMoIeHCTBuUS (a3.
Jns pemenus cucrem ypaBHeHuid (1), (2) mMeeM HayainbHbIE M TOPU3OHTAIBHO-TPAHUYHBIC
YCIIOBUS:

\;(x,z,0)=\7n0<pn(x,y); f(x,2,0)=f ¢ (x,2) 3)

V(x,0,t)=V o, (x,t); f (x,0,t)=f I (x1) 4)

" YCJIOBHUS Ha OCCKOHEYHOCTH V N
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Sia. Yp (2) YA

1= v 5)

DTO paBEHCTBO YCTAHOBICHO IPH DEHIEHHHM 33Ja4d 00 OCAXKIECHHHM YACTHI[ B IOKOSIIEHCS
KHUIKOCTH [6].

[TpearnonoXuM, 4T0 B MPOIECCE PACIPOCTPAHEHHUS MPHUMECEH MPOUCXOMAT Majble W3MCHEHHS
CKOPOCTEi ¥ KOHIIEHTPAIIMK BTOPOH (pasbl Cpesl UMEIOT Majiblie BO3MYIIIEHUS (ITyJIbCAIINH )
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Torma, uckmarouas rpaaueHT JaBJIEHHs M3 CUCTEeMbl ypaBHEeHWH (1) W ydyuThIBas ManocTb
BO3MYILIEHHH u, ,w, u f/ , a Takke BBeAd Oe3pa3MepHbIE IEPEMEHHBIE U, = U, U,, W) = U, W,;
L

t = — ¢ , IOJIyYUM CJIEAYIOLIYIO CUCTEMY YPaBHEHUH JJI1 CKOPOCTH U KOHIEHTPAlUU BTOPOM (a3bl
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— COJIM UJIN COJICHOCHBIX anMeceﬁ, B BUJC.
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L - XapaKkTepHas JJIMHa.
Jlyia pelieHust NOMy4YeHHBIX YpaBHEHUI UMeeM HavyallbHbIE:

u,(x,2,0)=¢,(x,2);

- w 1- ~
w,(x,2,0)=| —- L p,(x,2)
u, Kk Fr
f/(x,2,0)=0;
u,(x,0,7)=0;
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1 TPAaHUYHBIE YCIOBUSA: wz(x,O,r)z—k - v,(x.7);
r
0

fZ(X,O,T)=l//3(X,T)

Beens dynkuuu F (X,7,7) B BUIE

u,(x,z,7)=F(x,z,7)-ep (a,r + B, x+y,2)
w,(x,z,7)=F,(x,z,7)-ep (a,r + f,x+y,2)

f,=F,(x.z,7)-ep (a,r + B,x+r,2)
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Jnst uckoMbix QyHKUMid F, (x,z,7), F,(x,z,7) u F,(x,z,7), cormacHo paBeHctBam (9) u (10),

6YI[CM HUMCTh CIICAYIOIINUC HAYaJIbHBIC U T'PAHUYHBIC YCIIOBUA:

F,(x,2,0)=9,(x,2)ex (- B,x—y,2) IPH —0 < X <0 ; 0< 2z < 14)
F,(x,0,)=0 IpU —0 < x<w;0<2z<w
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F.(x,2,0)=0 IpU —0 < x<w; 0<zZ<w®
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Fo(x,0,c)= fow(x,z) IPH —0 < Xx<o0; 0<7 <

VuuThiBas ASTH HadallbHBIC H TpaHU4YHBIC YCJIOBUA W 1OJB3YACh MCTOAOM HHTCIPAJIbHBIX
HpeHCTaBHeHHﬁ, MMOJIYYUM aHAJIMTUYCCKHUEC BbIPAKCHU IJISI HCKOMBIX Q)YHKHI/II;'II

F.(x,z,7) (n:l,_S) 16)

Torpa, nonb3ysack paBeHcTBamu (11), monmywaem pacmpeneneHust u,(x,z,z) - FOPU3OHTAIBHOM,

w,(x,z,7) - BEpTUKJIbHON CKOPOCTEN U KOHIIEHTpAuu f,(x,z,7r) npuMeceil B 00J1aCTU TeUEHUS:
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[Tonb3ysick TOMyYeHHBIMH pELICHUSIMU K paBeHCTBaM (2) u (3), pacmpeneneHue CKOpPOCTEH u
KOHIIEHTPALUHU HEeCYIeH KUIKOCTH u, (x,z,7), w,(x,z,7) U f (x,z,7) ONpPEAETSIIOTCI U3 PABEHCTB



f,(x,z,7)
1- f,(x,z,7)

f,(x,z,7)
1- f,(x,z,7)

u,(x,z,7)=- u,(x,z,7)

w,(x,z,7)= - w,(x,z,7)
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VK 532.5 KOnpamos A. A, Xynaiikynos C.H.
AHHOTaNUs
K cratpe «MaTemaTrueckue mpoOieMbl BO3MYIIEHUS U OCAXKICHUS YaCTULl AUCTIEPCHONU CMECH»
PaccmarpuBaetcst mpoiiecc BO3MYIIEHHE M OCAXKICHUE JUCIIEPCHBIX CMECed B OJHOMEPHOM
MIOCTAaHOBKE 3a CYET CHJI TSDKECTH M B3aUMOJCHCTBUS YaCTHI, B MOJEIM MHOTO(]a3HbIX
B3aUMONpPOHUKaromux cpea X.A. PaxmaryinHa.

YK 532.5 HOnpamos A., Xynaiikynos C.U.

AHHOTaNus
«/lucnepc apanamimMa 3appadaiapuHUHT TEOPaHUIIHN Ba YYKUIIIA MAaTEMATHK MyaMMOCH»

Makonana gucnepc apanaiiMajgard Maija 3appadajJlapHUHT TeOpaHMII Ba YYKUII KOHYHUSITH
apajaiMa KOHLEHTPALMACH y3rapuiiura OOIJIMK paBullia Kyn (as3aau y3apo KHPHIIYBYaH Ba
y3apo TabCHUpJIaHYBYaH MOAEIb ,IbHU X.A. PaxMaTy/uIMHa MOEIN OPKaIu YpraHUIaIu. ..

UJIK 532.5 Yuldashov A. A, Hudaykulov S.I.

The summary
To clause « Mathematical problems indignation of particles dispersive of a mix»

The process were disturbance dispersive of mixes in one-dimensional statement is considered
(examined) at the expense of forces of weight and interaction of particles, in model multiphase of
environments (Wednesdays) H.A. Rahmatulin.



