36 4 Vol.36 No.4
2008 7 Journal of Hohai University Natural Sciences Jul. 2008
210098
LU-SGS
Roe
LU-SGS
TV131 A 1000-1980 2008 04-0483-05
ADI AF
1
Jameson LU-SGS lower-upper symmetric Gauss seidel
35 LU-SGS
LU .
LU-SGS LU-SGS Roe
LU-SGS
1
W IE G
;. Tox T Jy = S 1
U= h hu o " E = hu hu* + gh*/2 huw *
G = hu huw h?+ gh*2 " S = 0 ghSy, ghSy, T+ 0 - ghS;, - ghSy, T
Sox Soy—x ¥ Sty Spy—=x y u v Xy
t h g
2 LU-SGS
U.n+1 I m -
VR DT'F U™ L= AS US” 2
j=1
U= h hU WV "
T-'— U= ucosf + vsin V= — usind + vcosd 06— x
2007-09-13

1982 —



484 36
2 2 n+1 . LU-SGS 2
2 n
AAU—"" E[T*Fﬁ"*' T''FU" 1L = AS ET"FE" L 3
N B e i
j= j=
AU‘TL m o o
A=+ 2l F Ut T F U T = Res)! 4
j=1
AUL*” = Uin+l - Uin Resi" = AiSi - Z T_IF ﬁ " LJ
j=1
n 3 2 Roe
6 .
_ o 1 _ 3 -
FU =FU U, E[F +F U - Dag A 7 5
k=1
A VA h— ¢
4 2 7
T—IF Z] n+l _ T—IF U n — T—IF ﬁilH—l an+l _ T—IF Uin, Z]jn —
[T—IF vin,+1 an+l _ T—IF Z]in i]jn+1 ] +
[T—IF Z]'n, i].n+1 _ T—IF Uin, Z]]n ] 6
-1 77 n+l -1 J7 n _ laFU J7 n —lMin
T-'F U" -TFU =T U, AU" + T anAUj 7
LU-SGS
. . 1 _ _ _ _
FU :FUL U] ZE[FUL'FFU] _IOLJUJ_UL] 8
0ij Jacobian 8
8 7
_ _ IF U, _ _
T'FU™ -T'FU" = T‘I%[ T p,_-,-I] AU + T [ aU - pijl] AU 9
9 4
Ai 1 S n l < -1 aF f] J7T N n
(m*zjz,)pifo)AUi =— 2ZT [TU/L—{OUI LAU;" + Res; 10
i m aF U (Al 1 mW )
22 aU j:O. D = E-'_E%{Oij[j L U
LU-SGS
AU} = D~ {Res - 1Z,T [ - o ]LAU } 11
j€L
1 IF U, _
AU; = AU - 5 D7' 2T" [TL—()UI]L]AU/ 12
jeu J
n+l1

Ui"+1 — UL'

"oy AUL



4 LU-SGS 485

2
& m 1 2 m 1 2 . T
Sod2 =10 2 Eghichose Z EghiLjsm@
0 j=1 j=1
9
10
4
LU-SGS
LU-SGS Roe 2.0 —~——7"
£ 15} K
S 10} p
N b
05 ¢
A
LU-SGS 0 510 15 20 25
x/m
(a) i
25m 10m 0.5
Zy=max Z, —a x —x. -0 = 03¢
02t h
Z,=0.2m %, = 10m a = 0.05 o1l /}le
a. . Q =4.42 m3/s h = 0 5 10 15 20 25
2m. h=20m x w=221m's ¥/m
Y (b) WL )
v=0.0m/s.
b. . 0=0.18m/s 1
Fig.1 Computed water levels
h=0.33m. h=0.33m «x ©=0.0m/s y '8 puted water fev
v =0.0m/s. LU-SGS 1
2 1
"""" Roe(0.01s) - Roe(0.0255)
0 — LU‘SGS(Q.] s) — LU-SGS(0.1s)
-1 N Tt LU‘SGS(04 S) 0 —_ LU'SGS(045)
Z 2 e LU-SGS(0.6s) _ 'é  — LU-SGS(0.69)
< g2 e
T = -4
-5
-5 6
-6 L L s s -
0 500 1000 1500 2000 70 500 1000 1500 2000
NP/ NP/
(a) ZEiit (b) BBL TR S)
2
Fig.2 Comparison of convergence curves
1
Table 1 Comparison of the computation time of the explicit Roe scheme and implicit LU-SGS scheme
At S / / /s
Roe 0.01 0.025 2000 4000 1800 3800 183.5 328.8
0.1 0.1 2000 2000 490 1400 97.5 256.4
LU-SGS 0.4 0.4 2000 2000 330 620 66.3 116.5
0.6 0.6 2000 2000 300 540 59.4 99.5
1 8 . 2 LU-SGS

Roe
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LU-SGS scheme for shallow water equation computation on unstructured grids

YANG Bin WANG De-guan
College of Environmental Science and Engineering Hohai University =~ Nanjing 210098  China

Abstract An implicit LU-SGS scheme for two-dimensional shallow water equation computation on unstructured grids was
presented. A sloping method was employed for topographic treatment. The submerged-node method SNM  was used to
deal with the problems conceming the moving boundary. Two examples were calculated and the results were compared
with those computed by the explicit Roe scheme. It is shown that this scheme greatly reduces calculation time and has
good efficiency and convergence. The results of a numerical simulation of the Yangtze River Estuary further demonstrate

that the scheme is accurate and efficient.

Key words unstructured grid shallow water equations implicit LU-SGS scheme complex topography —moving
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