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Porw : LW sldue v u},a'f/’b:f ve 2 kpedd

1) PRED KTO R

2) wenEkTor

— 9.7.2.1 Richtmyerova varianta LW schématu

R Uvedeme tvar v nelinedrnim pfipadé. Prediktor je LF schéma pro ¢asovy krok At/2 a prostorovy
krok Ax/2: u€l _ uu‘

a Nt
() +ug) - Ax (i = FD)-

DN =

— Korektor je centralni schéma
n+l _ At n+;

S u uy f"+% f
e = e Vet ey )

——— Lze pouzit také variantu bez ptileni prostorového kroku. Prediktor je potom

B ael 1 At
U, "= P (g +uy) 1Ax (fl - )
a korektor A 1 1
+1 n+s; t n+s n+
uy, T (fk+12_fk—12)
n+4 qL '3 o o o— 0 ¢
ned ---"----0--—-—0—-—-#—}7'————-#
n 0 ° o o 'Z : \‘o o
l ;
K
‘
kel

9.7.2.2 McCormackova varianta LW schématu o
r=3/%

Prediktor je jednoduché schéma s prostorovou diskretizaci doptednou diferenci ¢ ¢

1 At =20 R
't =ul - (=) S+ S F(ugf) =0

a korektor provadi prostorovou diskretizaci zpétnou diferenci. Ma tvar

]- n+1 At n+l n+l
n+l _ — n 2 2 _ 2
u, = (uk+uk ) (fk fk_1 )

2 T 2Ax
ERICY,
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High Order Finite Difference and Finite Volume WENO Schemes and
Discontinuous Galerkin Methods for CFD

Chi-Wang Shu'’

Division of Applied Mathematics

Brown University

Providence, Rhode Island 02912
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Figure 1.1: Vortex evolution. Cut at # = 5. Density p. 80? uniform mesh. ¢ = 10 (after
one time period). Solid: exact solution; circles: computed solution. Left: second order TVD
scheme; right: fifth order WENO scheme.
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Figure 1.2: Vortex evolution. Cut at x = 5. Density p. 80? uniform mesh. ¢ = 100 (after
10 time periods). Solid: exact solution; circles: computed solution. Left: second order TVD
scheme; right: fifth order WENO scheme.
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Figure 1.3: Vortex evolution. Cut at x = 5. Density p. Second order TVD scheme. Solid:
exact solution; circles: computed solution. Left: 200? uniform mesh, ¢ = 10 (after one time
period); right: 320% uniform mesh, ¢ = 100 (after 10 time periods).

81



FEM

Xi-1 Xk Xk+1

! ? nw////

Element k-1 Element k Element k +1

—Hﬁ oo o o

v

/xk\ Xi+1 Xk+2
1

82



wetdy,  Feseul merHee, prowoltus’

-2
2. & wv.V=0

Z22H, 6 & M ... oé/clvcl‘.’ VP

U,

\V4

Po i rrouove roviyq
pro telk

P/\'ua’/ pun. Fefi’tC 1 predibe. ) forda
: I
C
o Plare - S <

Nya

<\ fiso0

AN

PimpLr

N

( -~ Z
ProsLEM  Uiacmumicowy”  / /pam’,ol.;,t”

gradient —
| I | S

P 10 -100 10 -100 10
N RIPR P4 o

-O> 9 -O>wp @ ge > -O>

44 w C E EE
¥ 10 i 10 i S

I |
continuity

()(_/—':

2=
(
Q
|
<
s
(

83



=) JACGERED (rLip ( shildas’ s /

~ pychlarty ulsine o flesecth,

v
— J‘L'eltfhl’ .,/chm;: e Shigcech bouch

- M}’%vo[g ui'w/’u re nrbld LAt

MMM—‘%"“‘!/"‘, fp mlw/”/mt o celf~centered

— '/\’(‘l\

( Rhje —Chowove /ﬁlu}o»/aa

()3, -2 (), (3,

84



v <z 4t
) /)(A/,J‘A,I fo(.( 20 heAl
~ L“:t‘-‘ﬂk‘ / }ol& ldurLo& /'HGL_

JIHPCE \ /7 .

« e, . (n) n) n) n)
setinitial guessm™ v, p" .and p'

R
attimet + At to converged values attimet
/
Mt "=t~ at
assemble and solve momentum
— > on fory" NS rvuia o
equation forv
¢ h‘duohlm' ,P b‘ )

compute i, using the

— kdn’r% he/ lmo{

Rhie — Chow interpolation “043 .

.

assemble and solve pressure

correctionequation for p’ P¥ = P( I.(. P;

repeat l

) . . * ® (n) (n)
repeat correctim v ,p " ,and p"to

obtainm, v ,p ,and p

'

S (n) . wE () e n) _ % (n) _
setr, =m v =V .p=p.andp " =p

.

converged !

‘ yes

set solution at time t + At to be

*

no

2,0 =) FX
Vv

equaltothe converged solution

v e

advanceintime

sett =1+ At t"QH)Aé

g

timeexceeded ?

l ves

stop

85



C

)

uan'ad} o poleplen J/HP(/Eé R
: NeT b Pimece

PI£O

vie "a 4 QEEO- A-\M' m

—_—

Po2n Pno J‘tl/ﬁa“z/pd ) rougtus/

—) "

o~ ,;(R‘(wca f,e;, fertu, * l@i V, o ,i) = Eor (P!T/)
\ [ pusits -
\ C
" =)

pooic;"’ kofthu:( orm'ed )0 H"L " P‘V

| / {
(Wbﬁt‘lﬂtﬁl‘w/\)

86



METopY TATOUE' (NTEGRACE
forh i Hetode priluek du+ L uw =§
- X
| T
[ At o’,efc'ﬁr
u: (Olé‘,‘a&) XJL ~ (R I ‘/Idﬂn"mv)’d JouF,
,v 7/
U, i (0t,.) = Wy 5 ey
prsbr du, t Ly u=1, § et
Jl(l\, &,/ / / ODR
£ aa JL /?\\ 0/2/3"7(4/‘
A [ prertopue! olirleehsace
4 | (e kK. )
/ T \} /
Xy \(. = 5
Ay, 2= F(&)
7'/’/ i 'a/’ P r anf / .
/9/'/45 97 ﬂq‘: ,,9/’4- Y A— u ow‘tuze, uﬁﬁﬁ—Wﬁp@W
( & U/ e" é ,,/ 5 tiledy Jvfﬂc‘(f‘”.(b/' lVQr/, v /‘20"&0%",,14
“ bt ( Mico )
ru /(I: )7 — [ PER R |
Ll J,'?’ = \“’h (é/) (Xl'j)
——
e,
RUNGE - puTToV7 HETOLS
M- ferokova' RIK  mebods Yz redrie/ w = {:'(é’ a’/)
87



Ho 7wl w
K, = E(t"+eat &*+at2 ay K
A AN 7~ { g v v
o i~
e Ye=4,. . w
I | .o
a uaﬁalu.c ;()/H- = ‘-IZ/‘1 + Af S 6[ K,D_
L=t~
TFe ud ( i v ) Cp= za‘gL
[ & ~ h=/
Bu'/'hrm/q 1 tee P OAA&( YA ;lL
fzbefke 2 wenfore Ldute,
&(/l.bh( Q._/ II(M‘ o "“lp Lt~
(44 &.{swt Cm &k wefod
{ lknkd )
Ma’,r\ 'kv, hlesicfe ! 0 o o P!
ﬂ‘( 172 J\D«J‘/‘;?,
W""H’ ’Qv 1/2 yoen'c
4, i !
1/6 1/3 1/3 1/6

88



/
b= lerolovd’ Rlg
| - . / 0 ', "
y/Lﬂ(‘lodal( al'ﬁ’G"k(lH :(w'aliaﬁ«/ M)(oo(q
/
0 0 0 0 0
2 0 0 0
83 8611
250 | 62500 T 31250 0 0 0
31 5012029 654441 174375 0 0
50 34652500 2922500 388108
17 15267082809 B 71443401 730878875 2285395
20 155376265600 120774400 902184768 8070912
1 82889 0 15625 69875 a \
524892 i 83664 102672 8211 4
Y.~ b 82889 0 15625 69875 2260 1
k 524892 83664 102672 8211 4
2,7 ) 4586570599 0 178811875 814220225 3700637 61727
k 29645900160 945068544 1159782912 11593932 225920
T="Tin; X' =X .;
RK+ Merroune welde L ni . -
A while(1) { ? - 30(67)
"Vt .
L= Vi volse iF(T 1 <) { ‘
Y l‘Oze%o) k/b /Ch 7=T—-1; last=true; T
%‘* = at

Il ~7/

4. Fobte,

'p(bc/zoCL le mlt{

£ < 6w &

T 42 p/m([,océ/ -

w=048 ¢(o1)

} else last=false;

Kl :f(taxr);

Ky=f(t+35.x" +3K);

Ky =f(i+5.2" + §(K + K2);
Ky=f(t+35.x" + 5(Ki + 3K3));
Ks=f(t+7x"+7(3Ki - 3K3 + 2Ky4));

£ = MaXie(12,..n 5 [0.2K1 — 0.9K] + 0.8K% — 0.1KL|;
(%(Kl + Ks) + %K4);

Xr=x"+171

1=1+7;

if(last) break;

if(e==0) continue;

N

0.2
= (2% o
&



[MPLICTTN SHEMATA - RETEN( JousTAy UN. RouMIC
Ut adu =0  fewperl. i A Ulol=4l)=0
DN /(A a) -
wee X =10,1)
déuh‘l'q J:(uh =0 W,=-4, M-“_'-Uk_'
— +a =0
“:WH%LA&?
T/
7YV — T B B
" _ -
Prasry Dr;k&nt*ce Wi -4, a “’w uw
—rev——o o—D T =
Al 2 Ax %
Xo K KXo Kt —
£
h
u’k 24% e - M! - p - ak J"‘/&M f'u yovwu'c
\"V\; P"’ u“ /
0, ) A - (L«“f'
1 U’ - ’
S e S — > ~ 4 :
/4 ¥ O0---- 0 /M“/ N
[t 4 x -0 - o\ [y -, "
0 \\-D( 4 M\ . - \ /
x4 R '
\ n
A \ ' = U
\ j
~ \ : :
\ b . \ \ \
\ \ ) \ \ ' Q ~ diagoud bus
) . v
\ - d Toeplitzs
\ ' - 9(\ 4 y U Ing l v
| oo wmah'e
_ _ e _ g
D b g A el e 2 AuwT=u
0w M Hh 2w Ol ). poohi




7 Uuhﬂ ,ﬁquv\.

wotvze J-dieg, mehc s UI'ZJ%M?MM
/'\ 0

—
- h+ n
=) ( u’k ' / 28ur! e LLE 'Jn uirche £ = 4,.- -

[4

pen =) CfL ,l)oduu/oﬁc I/a J}I,/m‘ugr
fee Lb. bs luo 4/},011/0‘”{!' o

s
=

/}«/l/y-a&’ }L uePdm’d‘m rR6AL/

L”’Q? bb 7““ wAls '8 ‘Wﬁt)

j‘ﬁ%ﬁri wa b .| /Dnl Sl v 40, 2 ¢

yad \ Stencil

Implicit operator R
(v ;) L D U i _
&_—/ ® ® ® DU 0 8X8
k-1 /] k+1 LDU —
LDU
LDU
\ Grid LEBU -
/a o—o o o o o o o-/o LDU —
( 91 1 2 3 4 5 6 7 8| o | 0 LD

04/) Y, 3 J‘\ Stencil
7 [ o
~ ™\ =1 i+l _ e o
H (—-9--
2 -=E=I -.l R
R
Grid (8x4 points) -'-. -=EE=. u
4 .- [ 1] -I
- mEn -
T:r—i—: o e [
" :I .-
j II.. Ll
- 1 "2z,
! “a,
- L L1}
| i —» 8 L ] m

91



2dro)

20 — nertaebfnman’ 5k ( Blaser - CFD - Principles

X Pacha  2vd ed\)

16 5 2o
10 12 19
9 12 —
2 | |
| | |
18 13 , — - =8
A 1 N _EE 0
| H B
é/ mw o
[ | [ |
15 | ] |
| [ | .I = "
11 20 517 O [} |
| [ |
[ ] | [ | |
H N | |
O | H N
19 14 4 - [ | | ..
| | | |
[} [ ] | |
/ D pildla! wetee =) Vepre tenteer o Jotiteds
r
Fe 1100(/ ﬂﬂe{.f;’/g.’ ﬁllﬁd%,
¢, , (cm,, )
Agsntuct seioren’ sfozel UM
19 14
15
20 0 | _
1" oo
EEEE
16 7 L
(I
E E EN
E N Em
12 5 L L
g " m ]
17 3 Eom Em
m ] 1
[ ]
13 6 ) T
g m
18 9 4 1 [ | 1]
i m EE

Figure 6.4 Reduced bandwidth (from 18 to 5) of the implicit operator from Fig. 6.3 with
reverse-Cuthill-McKee ordering. Nonzero block matrices are displayed as filled rectangles.

92



-
AL = F
ITERACZN METODY RENW Adt =y

Poche najillApecimac: A~ O prd cludniur surkae y
> [ T peduntsTisrh sbig. )
. A2 =_ﬂf; ( 2= _l41 54"
% u = ‘C ﬁ”(& M ,)L fe.lqb/c'rm'

"he pocdmivent & fpolet t bette Jirk! apexivea A

Dlecte’  lereiu’ mwekools

. 2 ‘ﬁ )
_‘L(MH}: a(ul_'_M’{ﬁ-A,?w) . L
v\‘h)’

» ~ g2
r{d fab—plwi = g4
RE21 Juu M

< ( =) )
A A TC -
I‘ g' A \7“/ - ? (‘l) /I(""h)

IAV
Ve , ~N
_ = -~ - \
2 e A2 g 2% oy (=AY
LK(V/»»,‘L

. ' ‘/ ’ & -
kool Ll -2%) <(I-#a)2"
CR) [N N ),
S Velk st —
N2l RI UZU gatol o " ()
> ~—/
A Uetode bomen)e & € 'S 0 .,
k // yelcyecur/
welice
Vie (mesnend) & pPlR) <1
horwd  Ulere' chyba Mhol-/uni/ i%-

ale U ecbledovsrhe’ 20lalalee nemns,/

“?}u) (l m

03 ~2 leze




P fobd € = Z@L‘/'%i’r%%ﬁ&—

. Lt W
S TR S e
/ U [/ .

i [ 1acd B, b 2% b £ 3 Tyt

A

\ Y

Peikled | Jacobihe et webods ¢ A= -L+D-U

-
4

) _ Yl A

v J. mebrole™ uoé’«.g M=D = M\‘z D

ot Wu"ﬂ-g

D&'-\(””g D = (=1 (@ a)a(u .(-(IL"‘U)?(“’

D:,(uﬂ) - (L"’Ul) RL“) _ ;c.

P 260 M/)(VL vl el A

pr u'/oh« ferk 4:Jum(u,rﬂ’ \ TOIN: Ritheles
’ ne2 J \ renes
& hu = gxxK\
b’;u tao,u=9 “:‘; Ju=tc{x)
/ wo=u —n "+
AL UyxA

f)nLoiL fou by Jagbihs wedads N,l:wrg/?ow/c

natne! Felik

W = LM +A {-Oxxu""

\((/ Dhvence §lotn p hteer /\(.

ile(zmzur MMO.,‘



I,

cijue Wb g Pomomon wui: o AN m 1= (0,4)

/
b
\Y4

Vi
—w =f] ¢ "/%/'- /w’w’ukam,' wlo)=al1) =0

<

<
"
Y4
)l

u, -Lu, +4

?H—HWT‘F'(*

AL
ax

Prosmn - DiskRETIACE .
—s—o— o—p te=A, ... w
XO Kf Kg. KM-H l"l"L = 0O
¢ ézc(‘)luﬂ"i}
A

) Wk, €& R™ \ /@[L — I,‘L roctteve lin, pounie ve toen

wof 2 -1 \

-A 2 -1 \

Au: b, e A= -1z \

\ .\‘42, /vf

Uidewe, 3¢ A ud#u% A T 0ce = ki

Pe=t2,.. wt,m
VAR s (let) W i'lf\‘_‘ 1 (o)
( Vfl ) = —dia + Zl\"“' Y, — f'!t. A
N U t
[, nl
CL=[57 \
‘Nk l r—\\ [ L \ ¢'ﬁ(/*!;)/
= .I.L-\ fu ! \
m-H/ ) \wH }




—0,6

0.8l
1L /\ P{O ‘“-"400
|
,xr‘.# x =1
/ ——
/ " povre efebt”
/

. i
Hporua’ Ve, E/f/a . P 1> =
[ ' V <

J"O-\Zh/l, ytn/,‘l\/’ JﬂFt(é{(Ul'/ ‘ZMMC«/&P', 4[0. v ﬁ[f. L,o/mo*lef

Lo chovai! qabo  po A, .[wLL £:M+4'4
J v ! <~ 7 Vv

96



-.r lo—ilu(), Ip?lirlud'vn;,’of Ve falst. velboct

7] s — =
r."'",o" "ﬂ.‘.‘“\' j=100
0.8+ ! B J
7T I
0.6 // \,\
/] '\
0.4+ /]
1] It
0.2
= Of
0.2+ ¢
0.4 B "u . ¢ :
_06 L ¢ ) | | | ®
0.8 R [l
-1 1 ° ‘I’ e °o? °° 1 |
0 20 40 60 80 100
k
Tz TLumENd' jaooRiHo METYDA
JAU&I' :
S lutl) [ o \ ..alu' T\
wetr=A )R = ¢

$ = w B +(1-0) LY
w=/4 < o(isc‘q Jackihe w. e (0.14>

97




Pl
AWMU“L 4 a\tuw = (W Z?) + D ‘P‘AE W
’ N

N4

= W wh! [(p-Ac)

—

)

M' e M=w'D

R =L-MA= L-wh'A~L-Za

i

- - w ~ - T PR
\/-\/\{
[ - Z.-f!rldl/Ll
== Qe[ F— e ]
)

S 0,6 N\

S —0,4

. —0,6 -

pre <t /’N“"“ whe w Ay

ol pe v A, .

0,8

0,4 -

0,2

Wi Nl Wi

-0,2 -

—0,8

98



Po2v - Gﬁwfom ’J-\Gf'a&l‘w M . M= —-L+D

——

y Foen

(a tl,‘

& (=L+p)d - uRs §

A —
ale V‘v "Ai. pectw e prade /‘/o?/&ﬁ-

=) Vou Nevpe wiore J"ﬂe“’?(/‘“/ aM‘I/S('b-

=) Mduén/s’ l//'z’/‘ lodek

0,8
0,6

0,4

0,2

L : | ) 1 s ! . ! . . ! . 1 : ! L 1 . |
—1x —0,87 —0, 67 —0,47 —0,27 Om 0,2 0,4 0,6m 0,87 17

Rerent’ — uldcHien: Koyver bENCE

fo  METOQA RETENY WA ylce ST
v Jav,  MULTI 6210 wmut-oda

M/cz?//’n Avi o'l 4/ 0 <M+2/ lﬂruc/u< (lf'umc'/
S Foles h= Ax

(M Tnele/ /
~ /

Z’} /) M+ ! f
2

S koke. 2k

Duf_ o,pu;.'#-or/g ’pﬁdwd,-. we ' (‘/ '

99

_ pilas o =0 re v p(R)

neob 'M{'L o



— AR
N / -~ __ ) [ J [ 4
= %5 g

' [}

Lucoeia j2u, pro nuwlovou pke), 5 90lu~.
v I/ ] FA |

z ® L 5 ' 2
H PSsvisey
~>= —h . > - i 2 KN /'
W= LalVy = 2| 1 Vou \’WI‘WV'/eQ)
~—_ 1/

P o futele e ¢ P <TP 0 =TV

K

orehZul' phetne ue 2 £'WA

o

- -— -\’ L]
reitwe AW =F a2 sAL

- N

MR, = Ay Ty =

J:euua r hnta’

4

4} ,/?roua&u IUTLO"[L ([/4 ) I'tL&ma’ &;}Mﬁ:ﬁk—

ne /‘wn’ A

o
=) J; ’OEI‘HM " h

rfr 4

1y, U
2) Omedue_ | 2o Sl h we 2k ! ?Zk; " P"

ya R -\’ -Q 5 ‘
( ’p?//'/wm' ol;‘a &, < +u€1 ou: ¥, et m‘“‘f',/!—

l/'lﬂ'd ho Frebves ar Noglai ) —

- -
@k% =,
100




= -

) poueduce U, ifewe!  refeuf A% 0 =V pa hober

[J‘/A' 4" =) et ,3:4(%,, it i frelvenee d‘i‘

) ‘o a
) = o Th S
L/) '”I’e"?°/"/w Cu va lf(uac?h' ot e, =L, e,
=S = =
a ,pduw&u oprave W, := W, +¢
-\

f) /)m/edw-L Y, (ferse’ ferew ! Ahéazntk 3/?(» Us

e S 0 l "
forviild R p Eokew "k

- ~ r ~ o [/
p— e wy rn
V-cycle W-cycle
JR— h JR—
- — 2h —
ly €an iy B
— 4h — —
__ 8h —
(@) (b)

Figure 9.5 Types of multigrid cycles. e denotes time steps before restriction; o represents time steps

after prolongation.

Convergence of Numerical Poisson System o
_|8 10’ OO0 o00eand : S— T
= (ST 0000000000000000000000000006000000000¢ -
o .
8 Numerical Method { —
c 5L ]
2 10° & = © = Jacobi Smoothing
o === Gauss-Seidel o
= [ V-Cycle Multigrid | ]
8 10710 - === F-Cycle Multigrid | -
o I o = © = W-Cycle Multigrid | | —
I o
S I
v 10_15 ] 1 ] ] ] ] 1

0 D 10 15 20 25 30 35 40
Iterations
101



MULT (GO0 VE 20 WA NESTRUWUY &1

L Bleek — CED

lev®
p/‘ac/»'t& )

?fo'uL'P

102




ZHI'MAVN‘T — Mu‘, METODY | CF|

L)

ALE - Ml‘/-mrb Lﬁgm;'d» Eulenay — MKP + 'P-L;wm’
o

VYV JONVHOV] VYV

VvV REZONE VWY

A A dVINIH A A

Figure 2: Stages of the indirect ALE algorithm. Clockwise from top left:
Lagrange step (advance in time), rezoning (mesh adaptation), remapping
(transfer of solution onto the rezoned mesh)

Jource ', P. Va'ebal ﬁ/uun‘al Hetols £

’Mff"lfflﬁh avd AL‘E Hsdnld))qucc .r,'h.lc)‘\'ohf

(Aql LefaRoe lechfe)

103



An eXtreme mesh deformation method
to follow sharp physical interfaces.

Jean-Frangois Remacle, Jonathan Lambrechts
Université catholique de Louvain (Belgium)

Nicolas Moés, Benoit Lé, N. Chevaugeon

Ecole Centrale de Nantes (France)

263 278 293

5
o
%

[ NCNCNC NN

i
RVAYA
h;u

[N/
5
/\
INONIN/
\WAVAY

S
S

ZATAY
\WAVAVAVAV/
KRN R N
\NNNN
LAVAY

IN/\/
VAA
AN

/NN
ANINININ/

P

N
</
i

/&
(A) (B)

VAN

0 )

—  hoder retun. back

{-o on’;fuc/ Fb.rl%"h ar He

jaterlec fﬁ.rfe.r ‘7

104



PARTICLE [/ MESHCLESS —petbedS !

* NEM ... pircrefe  Elewedt Methood

— ealligions

— velocts + augular wo menfio B
(%4

— arb :'Fror, rl\a,oe.r
7 7

’ Mu/#ghue Pariele - in-cett (CHP- pic)

—_— ,ar/fc-/{., aul'J‘l'th regp /4&04 67 AVevage ﬂOrCCJ'
! / ! v

on & merh

o ma‘/lm- EJ‘C ,

/

— FUM wech OO porfcle doast,
] 4
[ ecch cell

— lld Plow : NI egima hows Solved 6) FVI‘1

—  Imderphare keo oy Fen “m““&f Cofuzs}
[ 4 L 4

IQM dl'v A'ﬂl ne /

partides - MALS
T g

Aensity
J

105



° f/uaoﬂu’( ,an‘kk #7olroo(>uamr'c.r [J‘PH)

o O O o Kernel function W

r P
realae AR = | AR WIRRT) AP m & -

[)ﬂfuw‘-y atl fou'ml F’ Fun. o M':?“’"."J
[ ) l‘ X -
pressure
00e+00 500 1000 1500 2.2e+03
| '
05— f A 05

o T

0.34

024 | % % o2

0.1

fﬂm: T /'é(aok - IMNau«a oﬁ Lou&p{ar) couols hions
/
n SPH methodf

(ati‘,/m tasis 2022)

106



Pacticle FEM ( J. B Carlosell

ot ol )

al ACOMEN 2022

Coufereance |,
4

Licae , ge/g (tm
d [ 4

__ Mesh att™t?

VAVAY
AVAVAVA

5

after FEM computation

WO
"VA:‘EL

K5
SR

NN
KRR

A\
0

S
SIS
KIS KRS
F:Sm‘&ﬂ;ﬁﬂ'#m"

ava X avaaVAv N vaVAV YAV a

NA

VYA
AV
SR

AVave
0

VAV
v,

Za\

a)

X

15t remeshing step:
Erase all elements,

maintain the nodes

25t remeshing step: RS

NN
D e b
RS
TH)

£ K
Delaunay triangulation

TRERERR)
DRSO
S

PRI
RS PRINIRE,

35t remeshing step:
Alpha Shape Method

Erase element if:

T2 Rpean

107

TOKTS
SEORISD
SR a0

D [
e avs Oavarava VAV vanaY)

;V:'V:‘«V,m'q NN
5

Y

WA

thg‘q

K
oy

2

KIS

4 VAYAN
VAVAVAV!

>
A

NA



e PIWN C'plu;rc'c.r-l'nporma( Nears | NWIW”L")

POE

Qu+ad,u=0 >

Aot R(ll. €, x) =\‘}LC({=>A+“QX& (é‘x)

=3

Jhe resioclval
ours]
pwohvock B
L —»
s
X —>»

Molubon = A’m'm'n& = winiwnizelon 6F  a  losr Anc')‘l'oq
M

A A~ A — N .
I, N /N (4]
mn L =7 Z (L',t“x,) +ee— 2 1wloy, )-u,.(x)|
e vv T k=
Vv — \ \ A
W”’W
! (1aiRal coudliton )
({; x:) .. collocation pointe
Jgt ¢ !

963 9,‘?,4\ .. 6-} adomobc A Flerenhahdn

108



