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O TOYHOM AHAJINTUYECKOM PEIMIEHNN 'MITEPCIHI'YJ/IAPHBIX
NMHTEI'PO-JN®PEPEHIINMAJIBHBIX YPABHEHNU
C IIEPEMEHHBIMU KO®PUITVNEHTAMUAU

A.Il. HTunnu

[IponokeHO HCCaSTOBAHIE YPaBHEHHS
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¢ MHTerpajaMy, MOHHMAeMBbIMH B CMBICAE KOHEUHOH wactu 1o Amamapy. B srtom ypas-
HeHuu [ — mpocTas riajkasg 3aMKHYTasg KpUBasg Ha KOMILIEKCHOH mockocru, f(t) —
H-nenpepbiBaas (T.e. yI0BIeTBODSIONas yeaoBuo Leibaepa) 3agannas Gyaknus, p(t) —
nckomas pynknus, H-menpepbBHasg BMECTe CO CBOUMHU BXOIAINUMHA B YPABHEHHE IPOH3-
BomabIME, 1 € N. B ciyduae mocrogaabix KoahOUIUEHTOB ak, by TOYHOE aHATHTHIECKOEe
pemenne ypasuenus (1) gano B [1]. B [2] ykasan cnocob uccaenoBanus ypasrenus (1)
¢ nepeMeHHbIME Ko3(DpunueHTaMu BUIa

ar = a() Ax(t) + b(t)B(t), bx = a(t) Ax(t) — b(t)Bi(t), k= 0,n,

riae a(t), b(t) — H-wenpepwiBabie dhyuknuu. [Ipu noaxoagmem noabope dyuakumit Ag(t),
By(t) BO3MOKHOCTH TOUHOI'O AHATUTHYECKOIO PELIEHN YPABHEHUS COXPAHIETCA. Y KA3aHbI
JIBa, HOBBIX TAKHX CJIy4asd.
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Ar() = (B — aBrp)t — Er, - Bi(t) = (Fie — BFe) t = Feya,
e «, 3, Fg, Iy, k=0,n+ 1, — 3a7anabe KOMILIEKCHBI® THCJIA, IPHIEM
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B ykazaHHBIX CJIydasX OPOBEIEH ITOJHBII KOHCTPYKTHBHBINA aHaau3 ypaHeHus (1),
pelleHbl B IBHOM BHJE IPHMeEDbL. PellleHne 0CHOBaHO HA UCIOAb30BAHIN 00001eHHbIX dop-
MyJs1 COXONKOro, CBOJAIINX YpaBHEHHE K KpaeBoil 3ajade PuMaHa B HEKOTOPOM KJiacce
dbyukmuit. [locie pemenns 3agaun Pumana ciienyer emie pemarh B 00aCTAX KOMILICKC-
HOI ILTOCKOCTH JInHeHHBIe nuddepeHnuaibHble YPABHEHHS IS aHAJTATHIECKIX HYHKITHH
C JIOMOTHATEIbHBIME YCIOBHAME. JaCTHIHO PE3YJIbTaThI cojepxKarcs B [3].
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ON SPECTRAL PROBLEM FOR MHD EQUATION
M.P. Dymkov, V.M. Dymkou

We are interesting the equations that govern for the simplest cases the liquid metal flow
magnetohydrodynamics that, in particular, can be used in the nuclear fusion reactor.

We consider the case of a spacially periodic, incompressible, conducting fluid in a 3 D
cubic box () of size L. = Ly under imposed homogeneous and steady magnetic field By
aligned with the vertical direction e,. The governing equations can be reduced to a single
one involving the velocity and pressure only (see [1,2]) as follows

2 220U
Eu(x,t) + (u- Vu+ Vp = V?u — Ha’V p + Grf(x,t), V-u=0,

where following notations are used u(x,t) is the velocity-vector of the flow, f(x,t) is the

external forcing, * = (x,y,x) is the spatial variable, ¢ is time, Ha = LrefBO\/zV is the
3—d/2 !
ref
2
dimensions), p is the density, p is the pressure, v is the viscosity, o is the electrical
conductivity, By is the imposed magnetic field, Re = YXnt jis Reynolds number. The
addition of periodic boundary conditions and zero initial condition u(x,0) = 0 completely
determine the problem.

In order to rewrite the considered problem in the abstract form as an initial boundary
value problem and identify the operator relevant to the problem, we first need to identify
the functional spaces where the solution of our problem are to be sought.

Following [3], let H™(2) be the Sobolev space of functions from L2(Q2) whose derivatives

Hartmann number and Gr = [|f]| is the Grashoff number (d is number of spatial

of order up to m belong to Ly(€). (H™(Q)) ? is the space of three-dimensional vector fields
with components from H™(Q). By L,({2;B), 1 < p < 0o, we denote the set of functions
v defined on the domain 2 C R”™ with images in the given Banach space B, for which the

1/p
norm ||v||r,m = <f ||v||%dE> is finite. Then, define the needed spaces V, V°, V!
0
and V? as follows:
V={v(z) e (Hl(Q))3 :dive = 0in Q, v satisfies the boundary conditions on 9},
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V? is the closure of V in (LQ(Q))S, V! is the closure of V in (H'(Q)),
VZ=vin (H3(Q)"



