3 Na 3
2010 9 HYDRO-SCIENCE AND ENG NEERING Sep 2010

SPH

o3, FaEe, xRS xE!

(L s 03005 2 , 100190)
SH
SPH
, SPH
MPS
: TVI139 231: 0242 1 : A : 1009- 64X (2010) 03— 0065—- 06
| I] 2 2
( particle- i-cel]l PIC), PIC —MAC -
(m arkerand-cell), C.W.H irt Ll VOF (volun e-of-flud), S.Osher 4 Level Set
S.Koshimka " (moving particle sen i-inplicit MPS) . SPH'
. 1994 , J J Monaghan'"’ SPH .
SPH P opy [10]
[ 11] [ 12] [13]
, SPH ) . , SPH
i SPH
) 5[15]
M PS )
1 KR T R A%
SPH , , s
) . , SPH . SH
, f(r)
<f(r) >= jfr’)W(r-r’, h)dr’ (1)
Q
- Q i h W . (1)
¢ 2009- 10- 09
(50976108); (20060403]J)
(1984- ),

E-mail maligang007@, 163 can



66 2010 9
<flri) > = 2w (2)
:N ;0 m, J s Wi J i (2)
l
Qumntic el :
4
W(r,h)zap[l_%] (R+ 1) , 0SSR <2 (3)
cR= || A= r= 7|/ . = T/(4Th) .
W hy = (ki + k) 2.
11
, SPH , Dalympk
L1l Koshimka '
12
SPH ,
, Colagwssi 201
30
grw _ ZQW\I/]HS% _ ijwrl_/}ls (4)
: Wi = Wit (r) = B(n)e (n-p)W; (5)
Wy = [By(r)+ Bu(r)(xi—2x) + Be(r)(zi— 5) W, (6)
B
B(ri)=|Bu| =47 A = D22W(r)A; (7)
Blz ’
1 (xi = ;) (zi= z)
A=l (x-x)  (n-%)  (z-3)(u-x) (8)
(2= 3) (vi-5)(a-z%) (zi-3)°
13
J J M onaghan ,
o[-
=B |H -
r [[9) (9)
Y , Y="TB=aPdl /¥= Q)CZ/Y;(I , a= 200 @ ;H
. Q1 1% .
14 XSPH
s , J,IMonaghan[S]
XSPH Av;, .
R+ B (10)

_ Coa e =S W O =
<Uzt>— v + Avy, A = 22 9/_(”/ UL)WJE Q]— )



s : SPH 67
A 5
dr; m;
XSPH , i e; ﬁvywj (11)
€ . 0<e<lQ . e=Q5
’ SPH :
< dn & m; dl),' & Pi p]»
Q = ;mjwi, & = p - 8; pj?)_,;Wij, d1 = - ;mj[g + 3 + Hij ViW_,; + g (12)
- ag b - ho: T .+
: Hif , Hij= py ’ Uyl < (3 l’l!-,- = ’Uljry3 ry = T n, vy = U v, Cij = a q, I.12 =
r;+ 1 2
0 Vil > 0
Q 01h2, )
2 B RaAr
21
25 m N=12908 |, 408
Q Sm, ; ; Quntic ; - ;
2m, 45° , Q 650 5m Q 000 01 s P=
1 000 kg /m”, B=0Q 5 kg/(m* s), g=98m/s.

Fig 1
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Num erical sinulation of dan-break flows using SPH m ethod

MA Liqiang, CHANG Jian-zhong, LU Moubin, LU H an-tao
(1 School of M echatronice E ngineering, N orth Unwersity of China, Taiyuan 030051 Ching; 2 Instiute of
M echanics Chinese A cadany of Sciences Beying 10019Q China )

Abstract This paper presents the numerical smulatbns for dam-break poblans using snoothed particle
hydrodynan ics ( SPH) and analyzes the difference of sinulation results and nfluence factors Based on the existing
SPH theory the paper re-initializes he densily approxinale equatbn analyzes the effect of dan-break flow
problen by density re-nitializatbn and then canpares the smulated resulis produced by SPH with the rehtve
experiment resulis w ih the calecubted results obtaned fran MPS (moving particle sem r mp licit). The sinulated
resu lts show that re-nitalizing density approximate equatbn keeps the m ass conservatbn of fbw and makes the
pressure distrbuton more reguhr n canputaton felds The numerical smulaton results obtaned fuum SPH are
consistentw ith the relative experin ents and te results obtained fran MPS. Tt proves the reliability of the inproved

schen ew ith prograns and the accuracy of the calailated resulis

Key words snoothed particle hydrodynam ics dam-break flows density re-initialization num erical siulation



