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Abstract

The incompressible peterlin diffusive viscoelastic fluid is one type of complex fluid which used to
describe high-molecular polymer. Second order time discrete BDF2 pressure correction projec-
tion method is to solve the diffusive peterlin viscoelastic model in this paper. BDF2 is three step
steps scheme, and it has second order accuracy. Pressure correction projection method is used to
avoid the incompressible restriction V:.u=0 between the fulid velocity u and the pressure p. We
prove that the method is unconditional stability if time step Ar less than a constant. Finally, we
present some numerical experiment to verify the stability.
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R RAR AR T B8 AR i, b, &b iE e, EEES, WmEe, A
WSS, FE T B, KA KA M o SR A T DU BORG SR A R B R R
P, SR BTN, A& TR B A g ] TR AR R TR A o R R R A SR T AR AR LA
B ER BN S,  LL AN weissenberg JICAF RN, BYUIHEAR RN 45 .

ANH RS HI peterlin KEFAMEFUARIR 2] [3] [4] [5] [6]/2 FIBhESFIE NS HFE, & SF1H (AN AT R4 4%
PEV -u =0 FIFI A peterlin @I FHA Rk E d AT ETIART, 2858, AR fRa, mF
FiiR. A 2GR Q c R, BRI 7, SRGEESE u: Qx[0,T] > R, [E/1p: Qx[0,T] >R,
XFRH SR d: Qx[0,T]—> R .

sym

Ou—vAu+(u-Vyu+Vp=V-[(trd)d ]+ f,
V-u=0, (1)
0,d—end +(u-V)d =(Vu)d +d(Vu) +(trd)I~(trd) d +F,

Horb trd FoR5K & d (I, 1 RBAIERE. DS v > 0 fl & > 0 5 B FoR AR R BRI 5 5K & R
o AT R, R u A RIKE 4 T Dirichlet UL KM, Blu| =0, d|, =0, H4EH
I GE 244 u(O,x) =u, (x) , d(O,x) =d, (x) o

SCHR[2] [3]18 T A B AR (A7 AEME—ME DR OE M o S T AR B R BB A 7T, T & Sk
[4][5][6], SCHR[STIE T il (1) A B — B R 2R e AL TR IR IE S 2, FEb 4T T R e LA S 56
FENT o ASOE AR EET 8 18 (D IS R B B Fr BDF2 JE AR IE# % . BDF2 B2kt 5ikdi 3
BITET], BA 2 BRSO . B IEBGERE I, B Y62 H Chorin 7 1960 fEHEH[8], FEZA T
WETFAN T R AERAR AN AT 25 PF o S8 T 7 VR W AN AT FR 48 IR 1) 2598 503 WL SCHR[9]-

RICEERIAT o B8 540 2 R AR 2R R 1) T PR R B R RS IE AR AR A B =T
BDF2 i I IER A% 24T T A8 it o SR DU 45 R BB BB e S s R M. e aah th T /g .
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%, H e SR A R AUAs ] -
Hy(Q)={o|oeH' (Q),0], =0}, [}(Q)={qge ()] qdQ=0}.

AT g IR DRI RS BDF2 B IESEE Tk, B Se xS ] X (A)[0, TIHEATSFREHI 7. B
0=ty <t, <--- <ty =T RIX[EA[0, TIEFEHI Y, BEEKN AL, 11, =nAt Fl 0" = o(1,) -

B 2.1: (WEERH BDF2 EARIERE)

b I E KRR (2, d") € Hy (Q) < Hy (Q)

35" _;Z: +u"! A +(izn+1 ’V)ﬁnﬂ +Vp = V'[(trdrz+l)dn+l:|+fn+l’ Q.1
3d"+1 —4d" +dn71 _gAdnH +<L~ln+1 .V)dn-ﬂ
2At 2.2)
— Vﬁnﬂdnﬂ 4 dn+1 (Vﬁnﬂ )T +<trdn+1>]_(trdn+l )2 dn+1 n F"H.
B0 WA RALRAR (v, p" ) e Hy (Q) x L4 (Q)
3un+] _3ﬁn+l " N
24t V(P -p")=0 (2.3)
Vu"' =0.

FE 1. AT BDF2 =5 H i, J B R AP BB E (a7, "), (!, pd) - BRATATBURICE f
%140 Backward BXHidg s, 1521 (ul,pl,dl) .

20 TR 2.0 ARk X, IR S R SEE T N, TR AT A A IEA, X EIRA
KH Newton %1€,

VE 3. N TS A S AR, A SO T BDF2 B R IERE k. R e T o Al g
ARG d BFELRVEMRIE Y nl . 28 D0 OC T FE AN R ) (R 2tk 7 R 4.

~n+l
4. R B E TR V-, R -2 A (p - p) =0, B
_Ap™ = _%v.mﬂ _Ap" . ER—AKTFE A Possion . TERALES p G, AT LLER RG]

un+l _ an+1 _%Atv(pn-ﬂ _pn )

T2 B H0) BDF2 B R IEBEHR 2.1, AL =SEA.
B3R 2.2 (NEBEEK BDF2 EARERE=HH1E)

B SR 2.1 BB

b W NHTRERE S p e L (Q)nH' (Q)
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R R I LA R CON |

N-1
+ 24ty |V
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FA1153
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- —4At((trd"” )a" Vi )+ ae( i),

[ HE, HFEQR.2)F AR LA 2Ad ™ HAEX IR Q _ERVY, FIF Green A 31 = 25110 (u‘ vd',d"! ) =0,
FA115 2

(3d"" —4d" +d"" """ )+ 2416 ||w"+1||2

- 2A1(Vﬁ”*‘d”“ wd (Vi) dm ) + 24t | (3.3)
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JTREG. MBI LRI RR 2((rd ) d,Vu) = (V) d +d (Vu)' ) T3
(30" —4u" + 0" 20" )+l(3d"+‘ —4d" +d"",2d"" )+ 4Awv Vi ’
2
+2Ate |V ’ +4At(vp”,a"+‘)+2At“(mz"“ )a ’ (3.4)
=2t fora ||+ dne (£ 7Y+ 200 (F 0.
BATE et R F G4 S AT T . FIFAKRN 2ab < a® +b° W15
20dora || < aadfar | (3.5)
FIH holder 1 young’s A5, FRATEH
ane(f ) < 2aw v +%| i (3.6)
201(F",d" ) < Ate ||VaI"+1 ’ +%| P! : . (3.7)
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Figure 1. Dynamical evolution process of the free energy functional with t for three different time steps
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Figure 2. From left to right, there are the contours d11, d12, d22 of the conformation tensor d, respectively
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Figure 3. From left to right, there are the contours of pressure p, velocity ul, u2, respectively
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