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Abstract

In this paper, the existence of a steady-state weak solution for a Navier-Stokes/Allen-Cahn (NSAC)
system with slip boundary conditions in 3D space is discussed. In this paper, the methods of Helm-
holtz’s velocity decomposition theorem, weak convergence limit and effective viscous flux are used
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to prove the existence of a steady-state weak solution under slip boundary conditions.
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L5550, H
u; =~ uJFWH(Q), g>3
ps— p T L7(Q),
U, > u T L (Q),
Py =" p T L(Q),
So! -0 F D'(Q),
Zs =1 TW*(Q),
Vis > Vy T L(Q),

My = p T LZ(Q)n

(34)

(3%)

(36)

@37)

(38)
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psus — pu T L (Q),
PsUs ®us = pu®u T L (Q),
ps(23—25)=p(X—x) TL(Q),
psUsxs = puy T L°(Q),
psxs —px TL(Q), (39)
psits = pu T 12(Q),
Vis®Vy, =~Vy®Vy T L°(Q),
Vil = VA F ().
2) H3<y<6mf, 455 (@35), 450, A
u; =~ u T W(Q),
u, >u T L'(Q), 1<q<s,
ps—p T L7°(Q),
ps—=p’ ?LSN’/V( ),
ool -0 F LY 97 (),
2= x T wHEE (),
Vlb —)V}[ T L 3776/7(9)1
H; = Vu T L2(Q),
pstts = pu T 12(Q),
psUy = pu T L2 (), (40)
psUs ®U; = pu®u T LV 7(Q),
ps (25— 25) = p(2°—2) T L7°(Q),
pallszs = puz T LV (@),
psxs = px T L7°(Q),
pstty = pu T L& (),
Vi, ®Vy, = Vy®Vy T L7797 (),
Vsl = VA F L7 ().
4550, (05U, 2, ) HITSHRIRBR BT S A1 25 SUF i 2
div(pu) =0,
div(pu®u)+V;=vAu+(v+/1)Vdivu—div[vl®vz—@ﬂj+pF,

div(puy)=-u,
pu==by+p(2*= 7).
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NFERGEE 1 GEY], ETEEY o' = o7 pu=pu, aeTQ.
Y py s U WA 3, WA FRRAL
pT, (p) - (2v + 2)divuT, (p) = PT, (p) - (2v + 2)divuT, (p).
M 32 EAEEAA, HE (p,u) REEM. W (p,u)e P (Q), M (pu) RERILM. H2 )5
0T, (p,u) e P (Q) AL, AT Sl p BT L2 (Q) Frslie i M, B F kB3 A

#
Tk(z)sz(éj,zdR,k=1,2,3,---,
S R B T
" )z z<],
TeC (IR),T(Z)_{2 o3
T (z) At
T ()T ()" <(t =" )(T ()= Tu(s))
Hrst>0. BT
“Tk (p)_p“LP(Q) < limint T, (P3)=ps LP (@)
Slgi_r)rgsup“Tk (pﬁ)_pz? ()

<2°kP ) ”'05 ||L3y’5(Q)
<C2Pk P-(7+9),
Hfl<p<y,. UK
[T (2) = Pl < 27K 25
<C2PkP 9,

He1<p<3y-6. k>0, A5

T (p) > p T L7 (Q), (41)
T (p)=>p T L(Q), (42)
Hpe[1,3y-6).
5|39 ()llj)l Sup”Tk (ps)-Te(p) i) <C.

M. EEH
[P T (P)- P T(p)=(2v+4)[ T, (p)divu-T,(p)divu
= lim sup[_ (o7 =7 )(T () ~Te(P))+ [, (2 = )(Te(0)-Tu ().
BT ot RO, T, (1) 2E[0,00) BRI, B

ol =27 )(Telp)-Te (o)) 20.
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giaA(41), BLK

IT.(2) TP, < Nt [T, (2) =T, (P

(@)
e
tm s (2) T ) < s (o 7)1 )T )
<(2v+2) lim [, divu, (T, () ~Te () ) dx
<(2v+2) lim [0, (T () =T () + Ty (2) = Ti () )i

<C lim sup||u5||Lz(Q) T (p5)-T, (P)"Lz(g)

50"

<C lim U |2 [T(ps) =T (p)

()

<C ()!i_g)l SUp"Tk (p) -T (p(s)

Ua)’
(Al 1,

+1
" <cC.

L‘L‘SSUPMR (£5)=Te(p)

]
BIAHBEEN RGN, € CERRRGE, 0T
0SC,,[p; — £)() =sup lim sup| [T (ps5) T ()

# L (z)eCH(R), Hh

7+l

dx.

zInz, 0<z<k,

L(2)= zIn(k)+ ZI:TkS(ZS)dS,

BT L (2)##2R0), B 24 (2)-L (2)=T(z), ¥ L (z)RNEBIAE, 193]
div(L (ps)u, )+ T, (s )divuy =0, F D'(R®).
%607, HEQ BB, 155
fgdiv(Lk(pg)u5)+Tk(p§)divu5dx:0.

z>Kk.

T
v (L (2 )us Jox = L (o )u, -ndS =0,
B, H
_.'QTk(pJ)divugdx:O.
KL, A

[T (p)divudx =0.
g5 (41), (42)KB1F 9, 753

y+1

=0.

limlimsup|_[T, (o) ~Tc ()

k—w 60
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",05 _,0|||_1 o = "pa -Ti (pa) Lo +||Tk (PJ)_Tk (P)
(©) (@)

LE A1) LR (42), 5 py > p T L(Q). HETTH o7 =p"  prt=pu o
b, EE 1 RIERE 2 FHE.
4. RREIMER

7% Chen [6]%AEGuARF UARIITE L, SRLA, BATTRT LU L A 154 77 72 ) 5 Ao K (B SR ERE W] NSAC
RGAAAEA ST U, B LR KB A
0< 7(x)eC*(Q)NCHQ), x#C, 0<p(x)el”(Q), uel”(Q).

(o) + "Tk (p) - p||L1(Q) '

TF ¢ L3 1 3 3 75 2% R ) (1)~ (3) ) Alllen-Cahin 5 7%
div(puy)=-u, xeQ
pu==Ay+p(2°-x) xeQ (43)
Vy-n=0, xeoQ

EH3 B 0<p(X)el™(Q), uel”(Q), x(x)eC*(Q)NCH(Q) NI A3)iIfE, M4 x(x)=0H,

WH y#C ML,
UEW]: ARIESE 1, A 7 ()| <1o BIFRIER:, B |7 ()| <1 H 2(x) 20, WK E(43) AN (43),
A, 1330

—A;(+p2u~V;(:p<;(3—;()20, xeQ
Vy-n=0, xeoQ

B X, € QN p(X) TEX I O R IME A, PG 7 R e KB B, 7T LA 3
2(x)=C 8# x, eaQEV;(-nLo <0
DL 2 hvyen| <OS5KIEVy | =0FE, HixcoQ MrfE. Fit A 1 Rar, 1
x(x)=C .
5. LRI\

ARICWETT T =4 NSAC RGLIEHIL T A S SR A fEE o FELEIE S y > 356 AF N, BAITE L
i R L AL A T R, AR Schauder ANEh s R ERSS LB (A7 AE VR, FRAS BT BOfG . it
—ob, JERSINA RO VEIE R, RN 7R R RISk . i E e TR A CSE O, IER T AR AR 59
fiee (A7 AENE o
E&mHE

FEHRBI Y EFER YRS H . 7] K 44 Navier-Stokes/Allen-Cahn 77 12 25 fi& (1 X I 18] 47 9 6 58
(12301266).
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