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(45,
1 0 oc|l 10 o0C:
Ta_[ Dar} Fareee) = S 150 T D
, C(r,t) (mg/mL),Cr(r, t) (mg/g); D = D+
M (m/s); D' (m*/s) ;v (m/s); A
(m); ¢ ( )0 (g/ mm)*
Langmuir :
T Cr r
ddct = kl{l‘ crl” kzcc*’ (2)
, ki (mL /g*s); ke (mg/g*s); Cr
(mg/ g)*
C(r,0)= Ci(r,0) = 0, (3)
Clruw, t) = Co, )
oC
a—r(re, t) =0, (3
, Tw (m); re (m); Co .
~ _Q
D~ k= Ay, (6)
, Q (m¥s); h (m)*
(6) D m , MW~®
12C_ 1aC_ac oC,
N3 T ot Mg 7
oC, - _
at_ = Nq(l_ C,)C— NqN](Cr, (8)
C(r,0)= C(7.0) = 0, 9)
C(lL1)=1, (10)
oC — —
3o (re 1) = 0 (11)
~ C =~_ G - 5 - _re
C_CO’ r Cj;r_ ru;re rwa
P —L A _ 1—_¢ (‘i
b= Zﬂhrid” No = Tw’ Na = ¢ B Co’
2hr it Co ka
1 Q ¢’ T kG
, -7, F(C G)=- (Ny(1- G)C-
NNiCr),  (7)
oc  ocC o’c
roct or - No3 3= MAF(C.G).
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ro.C+ 0,(C- Npd.C) = mN4F(C, C.), (12)
(3
0.C, = Ny(1= C;)C= N,NCy* (13)
2
2.1 (12)
(12) . [2] Galekin  , [2]
Ou+ Ou(f(u)— a(u)du) = 0,  (t,x) €(0,T) x (0, 1) (14)
. a(u) 20 (14) (12) . , (12),
, (12) Galerkin .
g= Nvo.C, (12)
ro.C+ 0,(C— [Npg) = rNJF(C, C,), (15)
g- J[Nvd.C= 0 (16)
r €[LR], [LR] N , {r,-+ m};‘;o, L= (ri-12, v 1v2),

N= rry2— 1i12,) = 1, -y N°
Vi= Vi E{v €LY(L Rl € P j= 1, ...,N},
P(1) I k , k+ 1
Galerkin Ch(r,t), qu(r, t), You(r) €EPH(L), Ywn(r) €
PY(L), Vj= 1 - N,

J.IrazChUhdr = J.I (Ci— [Npgi)Owndr -

LeCi)seva= [NoCan)ieva (on)isvar [(Ci)iva= INo(an)j- vl (o0)i-va -
J.ITNAqu:(l - (C)n)Crh— Ni(Cy) i) vhdr, (17

J

J.Iqhumdr =- JN_DLCharwhdr+ JN_D(Ch)_;; va(wh)js1/2—

J

JN_U(Ch);- va( wi)j- v (18)
f ()i 12 T+ 1/2 (%)= ri-1/2
, Legendre P, Vi . r €1,
Ci(rt)= ,Zo:d Qr), (19)
a(ro0) = 2u %(r). (20)
(Coulrt) = 2(Cf4(r). ()
C(r)= P(2(r— 1)/ ), 1= 01, ... k* r I ri+ %i(r), (17) (18)

vj: 17 "':-N;l: 17 "':-k:-
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J.,'(fj+ ‘Pl(r))at[pjzo:cf(t) ‘F},(r)] % (r)dr =
jﬁ,[pjzolcf%(r) - mpgﬂf%(r)] Or9(r)dr -

[(Ch)j+ va— [No(qn)s 1/2] (9(r))jsva+
[(Ci)r-va= INo(qu)i-va ( G(r))iva-

quf(rﬁ acrn[[1- I}ZO'(C)}"‘}»(r)] > (1) -

p=

Ny ZC)J $(r)] @(r)dr,

I,[Z‘”w(’)] (r)dr=- WI[ C“P(r)]aq’z(r)dw

INo(Ch)tn( Q) )ieva— [No(Ch)Eva( @(r) )i e
(9(r) Jjrin= L (@)= (- 1)), Legendre

(2) (23) Legendre I
N), (k+ 1)x (k+ 1) {atd(t)}[";o
=2 , , °
0.Ci(t) = Li(Ch) (1=01, s k)
j(j=1 -4N), [3] TVD Runge Kutta
5¢C= L(C),
At,
= C'+ AL(C"),

1 1

n+ 1 n ) 1
C" = 5C+ SC"+ Sl )

Cl'= C'+ AML(C),

¢P= 2 e Fandh,

I
30+ 3

(12)

cH! = "+ ?AtL(CPZy

2.2 (13)
Galerkin , Vi=1, N, =1 -k,

.[lj,a‘[;:zolf C)f(t) ‘Pp(r)] (r)dr =
NqJ‘lj{[l_ I:ZO‘{ Cr)f%(r)] :ZO:C}P(%(U :

Ni ZO'.(CJ}"%(U} G(r) dr.

(2)
(3)
j(.] = 17 tt
k=1 k
E+ 1 :
(A)

(24) k+1
(25)
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(12) L= L), (o)t i,
(k+ 1) x (k+ 1) . (12) .
2.3
1) (9 (10) clo)=1 j= 1L N:l=0,
o k,
G(0)= (C)/(0) = 0, (26)
2) 2.1 Clt')(j=1, . N:il= 0, k), Y= A
3)  G(t)(j= 1 «N;il=0 k) (25 . 22 (G (1) (j=
I, wN;l= 0, . k)°
Ci(t'), (€)' (1)) , D3
3
(1) — Np= 1, Na= 0; (1) — —
Np= 1L,Ns= I,N.= 0.1, Ny= O. I° .
I -
C=0.01 , O A I(b) -
F I
() (b) (C=0.01)
. » - . ’ - - )
1
L P : [5]
[1] , .
No(at/Ar) e, R=50,Ar= 50/160, P'(I)
, ¢ 0. 08 . P(I)
, ¢ <0.013 « CPU P41.7G, 256 , 7=
1 000 , c= 0.08 260 s, c= 0.013
1 600 s , .
[ ]
[1] , [A]. , . 2001

[C]. : , 2001, 463 —467.



900

(5]

Cockburn B, Shu C W. The local discontinuous Galerkin method for tme_dependent convection diffir
sion systems[ J] . SIAM J Numer Anal , 1998, 35(6) : 2440 —2463.

Shu C W, Osher S. Effident implementation of essentialy non oscillatory shodk capturing schemes
[J].J Comput Phys, 1988, 77(2): 439—471.

Satter A, Shum Y M, Adanms W T, et al . Chemical transport in porous media with dispersion and rate_
controlled adsorption| J]. Soc Pet EngJ , 1980,20(3): 129—138.

Tang D H. Analytical solution of a velocity dependent dispersion problem|[J]. Water Resour Res,

1979, 15(6) : 1471 —1478.

Local Discontinuous Galerkin Method for Radial
Porous Flow With Dispersion and Adsorption

WANG Jiwen"’, LU Ciqun’
( 1. State Key Loboratory of Fire Science,
University of Science and Technolog of China , Hefei 230026, P. R . China ;
2. Educational Department Key Laboratory of Intelligent Computing &Signal Processing,
Anhui University , Hefei 230039, P .R. China;
3. Institute of Porous Flow and Fluid Mechanics,
Chinese Academy of Science, Langang, Hebei 065007, P. R. China)

Abstract: Based on the local discontinuous Galerkin methods for time dependent convection diffusion
systems newly developed by Corkburn and Shu, according to the form of the generalized convection
diffusion equations which model the radial porous flow with dispersion and adsorption, a local discon-
tinuous Galerkin method for radial porous flow with dispersion and adsorption was developed, a high
order accurary new scheme for radial porous flow is obtained. The presented method was applied to
the numerical tests of two cases of radial porous, i. e. the convection dispersion flow and the convec-
tion_dispersion_adsorption flow, the corresponding parts of the numerical results are in good agreement
with the published solutions, so the presented method is reliable. Reckoning of the computational cost
also shows that the method is practicable.

Key words: dispersion;, adsorption; radial porous flow; local discontinuous Galerkin method



