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Awnnaoramusi. B crarbe uccieayercst pa3permmMocTh B CJIaboM CMbIC/IE HAYAIbHO-KPAEBOi
3aJ1a91 JIJTsT aJ1b(Pa-MOJIeJIN, OIIUCHIBAIOIIEH IBUKEHIE CJIa00 KOHIIEHTPUPOBAHHBIX BOJIHBIX Pac-
TBOPOB IIOJIUMEPOB, KOTOPasi Bliepebie Obljia paccmorpena B.A. ITasioBckum. OH 3amerwt, 9To
B psifie Mojiesieil Hapsaay ¢ BA3KAME HEOOXOJMMO YUYMTHIBATH TaK)Ke W yIupyrue cBoiictBa. Ha-
NPSIZKEHUST B TAKUX CPEJIaX 3aBUCIT KAK OT UCTOPHUH JIePOPMUPOBAHUS, TAK U OT MIHOBEHHOT'O
3HAYEHUsT CKOPOCTU AeOpPMAIUH, IPUIEM IPOsIBIEHNE BI3KOCTHBIX CBONCTB B MOBEICHUN Ma-
TepuaJjia CBSI3aHO C BJIMSHUEM PACTBOPHUTEJIS M B CJIydyae HU3KON KOHIIEHTPAIIUU IIOJIUMEPA
9TOT BKJIAJ HE SIBJIETCsI IPEHEOPEIKUMO MaJIbIM. DTO MOITBEPKIAETCS SKCIIEPUMEHTAIbHBIMU
WCCJIEOBAHUSIMUA, K IPUMEDPY, PACTBOPOB MTOJMITUICHOKCUIA U TIOJHAKPUIAMAIA, PACTBOPOB
IOJTMAKPUJIAMUIIA U TYapoBOil cMosibl. B manHO# pabore mjist 9TO 3amadn M3ydaercs ajabda-
MOZIeNib. B oTsIdme 0T K/TacCHYecKoil MOJe N aliba-MOIe b IPEICTaBIIsgeT co00i CBOEro posa
PeryJisipu30BaHHYIO [PUOJIMAKEHHYIO CUCTEMY, KOTOPBIE 3aBUCAT OT HEKOTOPOI'O IOJIOZKUTEJIb-
HOro mapamerpa ajbda. HTepec K nccreI0BaHIIO JJAHHOM alibdha-MOJIeIn B IEPBYIO OYepe/ib
CBSI3aH C T€M, YTO OHA sIBJISFOTCS XOPOIIUM WHCTPYMEHTOM JIjIsl U3yJYeHUs 3a8J1a9, CBSI3aHHBIX C
TYpOYJIEHTHOCTHIO TTOTOKOB YKUIKOCTH.

Kirouessie cioBa: Anbda—Mojiennb, ciaabas pa3pernmMoCcTb, HadadbHO—KpaeBast 3a/1a4a.

ON THE SOLVABILITY OF THE ALPHA MODEL FOR

POLYMER SOLUTIONS MOTION
A. V. Zvyagin

Abstract. At the paper the solvability in the weak sense of the initial-boundary value
problem for the alpha model describing the motion of weakly concentrated aqueous solutions
of polymers is investigated. This model at the first time was considered by Pavlovsky. He
mentioned that it is necessary to consider elastic properties as well as viscous ones in the case
of such fluids. This is due to the fact that the stress depends both on the history of deformation
and on the instantaneous value of the strain velocity tensor. The viscous properties of such a
material are associated with the influence of the solvent. If the concentration of a polymer is
low, this contribution is not negligible. These ideas have been confirmed by the experimental
research describing the motion of solutions of polyethyleneoxide and polyacrylamide, solutions
of polyacrylamide and guar gum. At this paper the alpha model for the problem under
consideration is studied. In contrast to classical model alpha model is regularized approximate
system depending on a positive parameter alpha. Interest in the study of this alpha model is
due to the fact that it is a good tool for studying the problem associated with the turbulence
of fluid flows.
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A. B. Bsaeun

[Tycrs  — orpannvennas obsactb B npocrpancrse R, n = 2,3, ¢ 10CTaTOMHO IVIAJKOIl Ipa-
aureit JQ2. Mbl OyneM ucciie1oBaTh PaspelmMoCThb CJIeLYIONIell HadaabHO—KPaeBoil 3a1adn Jis
anbda-Moaenn (cM. [1]) aBurkennst pacTBopos mosmmMepos (cM. [2]-[3]):

(% = 8Av 0E(v)
—vAv — —2xD Vp=f, 1
Z Bacz # g~ D(ui =)+ Vp =/ (1)
dive(t,z) =0, te€[0,T], =z €0, (2)
u=(I—-c*A)" v, vjpgg=0, vl =a. (3)
Buech, v = (vi(t,x),...,v,(t,x)) — CKOPOCTH JBUKEHUSI YACTHIbI JKUJIKOCTH, U — (DyHKIUS
MOMDUIMPOBAHHON CKOPOCTH JIBUZKEHUSI HYaCTUILI KUAKocTH, p = p(t,z) — dyHKIUA 1aB-
nennsi, f = f(t,x) — dbynknus maorHocrn BHemHnx cuil Uepes € = (&;(v)), &ij(v)
%<§§§ + g—fg), i,7 = 1,...,n, obozHauaeTcsa TeH30p cKopocTeil nedopmaiyu, »x > 0 — Bpems

perapianun (3ana3/pIBaHNs), I — BI3KOCTh JKUJIKOCTH, o > () — CKaJSIPHBIN apaMerp.
Beeném npOCTpaHCTBo Wi, B KOTOpOM OyIer JoKa3zaHa Pa3pernMOoCTh n3yvdaeMon 3aaa4an: B =
{v:ve Lo(0,T; V), 0" € Ly(0,T;V1)}, ¢ mopmoit ||v]l g, = [[vllroo,mvry + 10| Ly -1)-
O603naunm uepes A, : V3 — V1oneparop A, = (J+a?A), rae J = PI uoneparop A = —PA,
onpenenennniit na D(A) = W2(Q) N V. 3amernwm, omepatop A, obparum. IIpuMeHIM TPoeKTOp
Jlepe P : Ly(Q) — VO x obemm wacrsam pasenctsa v = (I — a?A)u n BBIPasUM U3 MOCTIEHETO
pasenctea u: u = (J+a?A) v = Ao, Tx. v(t) € V! nomyamm, uro u(t) € V3 npu m.s. t € [0,7].

Omnpenenenue 1. Ilycts f € Lo(0,T;VY), a € V. Oynxkmua v € E; naswpBaerca caabbiM
pelenneM HadaTbHO-Kpaesoit sagaun (1) — (3), ecom aa Beex ¢ € V2 npu nourn seex ¢ € (0,7T)
OHa YJIOBJIETBOPSIET PABEHCTBY

(W', p) /Z ; LP] dac—i—y/Vv V<pdﬂc+%/€ : E(p) do—

t,j=1
n 8”@ o 2 / o 20 ;o _
Q bik=1 i,5,k=1

U HaYaJbHOMY ycaoBuio (3).

OCHOBHBIM Pe3yJIBTATOM It aJIbha MOJIEIN JABUKEHUS PACTBOPOB IIOJIMMEPOB SIBJISIETCSI CJIe-
JyIOIast TeopeMa, JOKa3aTeabCTBO KOTOPOil OCHOBAHO Ha AIIIPOKCH- MAIMOHHO—TOIOJIOIHIECKOM
METOJIe MCCIIe0BaHus 3a1ad ruapoauaaMukn (cm. [4]-[5]).

Teopema 2. [Tycmn f € Ly(0,T;V 1), a € V. Toeda nauarvno-xpaesan sadava (1) — (3) umeem
zoms 6w, 00no caaboe pewenue v € .
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