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V-(nD)-Vp+ K =0 (1.24)
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and Eq.(1.24) and Eq.(1.25)
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BAITURIR S 0, FEED Z ORICHN 2 BuNDZEMAZ AR T REI RO T, ZOEMELE, b5k
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TEZE, 5 8) ICHITHE L AHPBIRERBETELZ 2R HMoNTVWS, UFRTIH, ZORI%E E~)\/4
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[VIal—Y 3y TORBERM]

Iz, W2 EROTE T B D DB OBAIZ OWTER LS. HREOBA 7 1213, ZORDHRS ENYE
AR % B 0. DX ORI 2 AW TR O R 2 ET 20 &\, B 1L1HiTHRARZ LS
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T, WD HENZPEET 2120k, 55U & 2B EE O R TR # WL 2 LRI Z0E % i 5 B3
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PETHIMEND DN I 2L —ZOPHAMIZL D, HBIEHPFELZD, Lgh o720 2T 572012 —
PR RBUZ K9 B IEE R AR D XA ATRECTH 5. L - T, MBI DRERDICHET 22 LTIz iy
RS Z 21295, RAA VI A ADRAT — )V CTHEDZEMEIHKZ o TWnWD 2T 5 &Mt nL U
ERMBDIENHNS, TIT Lp B RAAS VORBINKE S TH L. FHERINICHRT 2B DOKE
ST TIADKNSHME B Z ks, ENARFPREERECEI >TWbLT 5L Vp~p/l TH

2ZZTOREEL D Tl HEHUC & BRI ITKGE T BD T, TNSDOHFTH 5 L VRO AMIEFHT S L1k 5.
SERFAUR S CIBSZ RO FIT 2720, HFEIEEBRBUIE L NS <25,
22T, Max X o &, BADOHSWEMAECDORT X 0 PIRRKDOEDEEKRT 5,

<ao!>
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D, EIHWRT T I AORTREERN p=~/Lp ODERTHOIMNTWE LT ELTD5L v/Lp LHMESZ
EDHEDE, LoT, TODZDODHDHASITE VRBNZEEDKEINUTD IS ICHEI NS,

Wb~ REUD (RS R (1.48)
.
nmanD U fLD (149)

ZZ Ty Nin FEHTOMEDOFTHRE/NIIREDZE I T (min =Minn,). TDEE, UldRKER 5.
DB D TRIRNO LD LM AT — VD Lp (=R BI7R R A YA X) TH S Z & 2KE
LTWwd, ZDERX (1.49) 5. TAERDREILRADKRE T U IZ

L
U~—1 2D (1.50)

CREZZ VKD, 22T, v IXREERLT

V2kpT — (Ax,, )2 1/ 1 1 \2
~ Y2 __ =
X2\ NN hatg 23Ny VN

TEHRIND. A (1.50) THED SNZFHELDOREIE, FAA VYA XURGFET 5720, #HELOHAL L
LTSI b LRy, £Z T, BHESBOHENL UTU, =v/Mmin VS, EES 01X, U, ZHWT

7y — i e "Y
v (]o7 UO o nmzn
DEIIZAT—IVT 5, 72, [ENEG p. KEH K, KMEn ldZhEh
-ty K-tk J-fg ="
Nmaz Uo €o €o Tmax

DEIIZAT—=IVT D, I Ty Nmaw 1 EEKD ORED R THRADME (e = Maxn,) 2EKT 5,

FEEROYBLER 2 VT, WE SR EREE O B % SLRIPLHUT & o Tk & 1 2 R mp, AR
AlEIE T & 0B IXN DRI 1y 2 RS 5L, BADPHRLE LTV EEDTRARTIH, 7 <7 TH
5ZEWnnD. 0 o THEIAT—ILE LTI, mb#\ W EED 515 56N 2 RN Z2 WS008 LW,
ZZCHRMBOBEME LT 7y VB Z L, 5%BINE 1 B ZLITT 5, kool X -,

t=t/T

TEHEINS,

[FRIADHERITI]
AU, ATRTENIC B WT, B, KRR ZIE L2, ZhoZ2HWT, gtz Xty s e

EOTCAL T NS RER 1 RAOEENELH T E R WEgEE

i%*:f@.@¢g7iL@.Ka (1.51)
Re¢%%:—65+@-@b)+cwﬁk V-9=0 (1.52)
H = T 1 kT Ax¢ _pEU,
Da B DoélAX|§2 Ca B Vo nmaa:Uo fe = Nmax (153)

ZZT. Do BERTGALS WIEBURETH V. Cal@HBEDNTVEF ¥ T ) —H Ca=nU/y (UK

SHEHUAREL Deoop = 1.0 x 1072 ~ 1071 cm?/sec . LM € ~ 5 nm . FEIRS 10.0 mN/m . ki 1.0 Pa - sec &5 & &,
7p ~ 1073 sec. T ~ 1076 sec BETH 5,
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BRMNDOKEZT) LHETE S TVWDIDOTERELUTHL Y, 7z, EHEHIZENZ Re HMAEIFETVI LT A
DLA I NVAERe DEZEELETES>TWVWADTIHEELTIELY, Re DRINEXDE ZAIZNAAS VYA X
EANEZEDORMBHELA VA EITFENTVWEIEDTHD, 20 Re lZFEABHNRE L TWEIESFRTIR
FEHEITNZI NI ENRE N, ZOLIRRTIRHIRAOEMRIIMETE, IARNESHEKXILTOLSIT45,

fEUOub T N B RE A 2 JRRDIEMEVEHATE 256

i%*:f@.@¢g7iL6.Ka (1.54)
0=-Vp+V-(7D) +Ca 'K V-5=0 (1.55)
A T _1_ kBT Ax¢
Da_DQ\A)de Ca " = — (1.56)

1.3.2 MHEEEEEHIRILXF—FEHEOERTEL

ZZTiE A (1.21) ODHEFHT AN F —EEDHT x-/3F A — ZIHPSNOIHIZE N S fERTEL T A — &
ZOWTEHL &5, & (1.21) O x-/85 XA — REUSMOEBSE 0 LRI 2IZL,

int

flew) — @mm_ﬂﬁﬁw) (1.57)

int 2

LEERT, ZORHDOEIGULEB Z% 5, EHOREIDHRMAE, L LT, 1kV/mm ZHW\WS Z 2275,
ANTG=RTF VY ¥ IVE ¢, = Eof Z AL U TIXTLALT B &, O(F) = B(r)/d, £72%, —Ji. HEE (r)
FFHEE (1) BIKD DHFELEDFH CTHADME €pmar TAT—NT 5, B, BEXRTALE N EMEHEH
TRIVF =L

M-1 = L,
fznt Z pea'l/)oz §B Z gawa(F)E (IF) (158)
eVoZoPo 1 EmazF2V0 1
Dea = C— B= ° - . 1.59
Pen = =0T A kT IAX] (159

TRIND, ZIZT, B BIEFER ehap R ZBUMAEESR v, 12 E, DRE X OBGHPFIET DRI
COBBBELENIZIBEZONTVWAEBRI AL -8, B/ v —MIZ@<HEFEHEHEIALVE - DETH D,
B PR EVWH, BRSRNRRALIA &85, 72, peq 13 Coulomb TRILF— 2 €/ < — I < HEAE
FEHBEZANVF - DlERLTED, ZOMBPREVIFZE 7 —0 VHBEHOGRLEKBE 725,

1.3.3 Maxwell A2 DEXTIE

FERERAOFEL, BEY% E,. TAT—I)LUR (1.18)(1.23) Z W5 & X ik X 17z Maxwell /52
FES

V- [ E&F)VO(F) 2)@B¢a (1.60)

SIZRINDZ LN 5D
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1.3.4 ABICHERENTXA—F EERTTIL/INT X —F

R TAL U T2 X T A — R OE%RD B ITIXE TIRDIEANT A — & (BALAF & DFERDME) 2 AT Ui
578\,
[BEERNSA—F (BANEDERERDE)]
M D %ar
a T/ —HY X
N, B/ N—ERALE UEERADOEGE (a=0,---M —1)
Xaar || Xx-73T A =24 (Co il D DEY)
N B DKL
D, 15 DILEUE#L
T L
Vo B DIGAAERBES R (o =0,--- M —1) ©
ZDATEH D S ZEMHAL ¢ LRI 7 AR EARE B,

(2282 7 & BSRG 88 or]
) 1 a?
5 o <1(\1/{r1y,1’1> AXao/ . 91&{(/?,1
gy | ¢ AXoar = Yoo — X,

c \/Na \/No/ 2
E!C)Y, = % o ERSYE

_ a2§77mm Xg NﬁNﬁ"l/_Jﬁq/;ﬁ/

T VBkeT (BN

PERIEGL | 7
Ax B €252 BMEEE (B,0) LTHL, ZOMEETD Ay Dl

SREy Ty MEREETSHAICEEEP S U ZMRET I v
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[BAI E DEBED/NS X =5 H HERTTIL/NS X — 5 ~NDEH]

el 85 X — & |k | Adizstiy G MUFFIN AJ1/S5 A =24
No A IR TCRE FE Na = na/nma:v VISCOSITY
Nmax = Max 1,
D, FERTEAL U 7= IEBUE R | Do = Do|Ax| 512 DIFFUSION_COEFFICIENT
¥ Y/ ST AWy~ 5= AT SHEAR_RATE
DA
R; xR L Ray 7 | R = R /¢ RADIUS_OF_DROPLET
Ly b
. ca0’E, 1
Pea EGTAL U 72 BITEE | oo = Peat”Bol CHARGE_DENSITY
kBT AX
E, =1.0 kV/mm
. a® €mar E? 1
B i3V ST (A O B= mar o . B
kT |Ax|
AT AN F —
€a a K5 DHEEE R €o = €a/€maz DIELECTRIC_CONSTANT
€maz = Maxn,
Ca *r¥o Y M Ca= BpT _2XG cA




1.3. Y32l —2 3V TORBEBEBEMORE EARINDOERTE 13
[Simulation 517 A—F v — M]

1. Simulation U7z \WROFER A IEROME % FHE

2 HARANZEHEAN L, 2NN SETTEYIa b —> 3y O4 AL, B AL 2 RTS8
iy — L EHWTRD 5,

3. HARANZBEOMENS Re ZFHEY =V EFAVWTRERES D RIKOEMEIENEE R D, EHES K
BOWRENPEZFARTEL, Zhid, BT, BERICAVBREY 2 —)LIZIBWIERDZE 02N H, E
MIHME L DEY a— NV E2HWE 2T 584 n 5.

4, AT LOBERFMEIET 5,

VATFLAYA X
JEHHRN ., R
BE DA I,
Lees-Edwards 5551

5 FlWEWEREET S

6. ZHITH LU THWZW, #bEY 2 -V Z2 D 2

7. BB UTHWEW, BREEBREEV 12— IL2RDEIDL E, 4 THELEERSMEEFEL
HWRESIhEEH B,

8. FHIZH U THWEW, REIRBEY 2 —IVERET S,

9. FEHIIHUTHWEZ, IFTEY 2a— NV ERET S, DI, 2175 RNREEEZ % ET 5,

10. BERNTA—RO—ENHIINE, ZnsE, BRI/ T A —XERY —)L MuffinMujigen.py

IZHEL, FERIGNT A —RZ2TEET D,
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1.4 AREDFEFZBAWVWEZERAS I 2L —4 PhaseSeparation FDM

BRI 2 L — & PhaseSeparation FDM (& MUFFIN Z#H5EAY 2 2 L — R 2 EBREDIEICEIDE

HUEHDOTHOU RO LS ko T W3,
o FEFHL LT =Wt Euler i OERESEEZH WS,

o Uik & U TE WA (Stokes i) Z X R & T 5,

o RS ZLDTEDHRE LT, KA DERMAEELME T DL M0 @D THREE-EET 2,
(BERBRIINT Y 32— RI3HRT2EMES I 2L —X e LTHNL L)

o LiDEITH T B ESRMITIRET CTHEMIZHIIT 208, ROBRPESAKRTHS L LT, TD 6 DDEES

WH ETRTOHITH U THEARMZBET 2,

FEIRAT B35
EN |
UNSOES
BERT Vv v IV Lo
WA (AN FRIRIEE 20
W

£ 155
BIGAN T —RT V¥ v IV

ol
(]
af

<

(e

o ({=z,yo0rz)

(i=uxz,y or 2)

Sl Rach NS I

ZZT N T T o 32 ERTAI VT Y2 A Ta=0,---N, —1 Dfiz & 5,

1.4.1 FEHEETIL

FDM ¥ 2 2L —XDEBNREDEAET NV E UTIFATOAHREARZH WS,
[ o
% = V() =V - J,
Ja - _Lawavua
~Vp+V(n{Vv + (Vv)'}) + K =0
K=-% Vi

V-v=0

22T aho(r) 1353 a DREDRTH D L, 1& Onsager FRE pio 1FMEFERTF VYV TH B, v IFRABEE
B p W XESS, 0 IXEERE. K IXRARGOREN L & 2 5K TH S, FEEL O HFERIZIX Stokes 5

HAZHW5,
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1.4.2 HBIBICW T IEEMTCOEBRSEE

AREDEN=Y a VOEZMHTEKY 2 2L =X TRRZZEHEKOFIZHZ L LTS, > TEGITHFLT
EREM 25 270 TR SZWHIZIRD 6 DTH 5,
ZD6 DOBERE ETHEASZMERBIIH L TE IR ITNER SRV,

FROEIG ¢, ICHT BEAFM
R RGN U TROE AT RE R SR XL T D@ ) Th 5,

o FHEARM
x AN AR EEZR L 256, ROKXDPRIND,

T/JQ(Z’,%Z) = ¢a(x + Lmaywz)

y FR 2 SN S B SAE 2 B IG A I XA AR B LI LTINS, a i3 2R 1

VTV I A,

¢ Biased Periodic EREHE
9,2 DHBENI LT
Xy TeFo - RBEREEVPRETETH S, HlIZIE, o HEIZ, ZOBEREEE2MLZEE

wa(xayyz) = wa(x + Lacvyaz) + Am
b, ZITA X AAOF vy THHTH 3,

o BEEIRARM
6 DO, TNZIUIH U THER 2B & ME L TIRD & S wEREMEZ2RET 5 EATRTDH
%, BEE L CHNBURRAYRE L2 WE S 12, BHICEEAAOLYIEZEnE L, U TFTOXRTHRIENS.

n- V¢a(l‘ay7 Z)|wall =0
2 TR |waen I XEEH ETOMEZ EET 5,

o NLUEBREMH
6 DOBERMIZN LT, WL ZBERGEMNEZ2ETIENTES, NVIERELME I, TOERmEEVET
DB SV —E) > TWVWB LT 50T, HRAETOMEE2525, ATERTLIMDLIIZ
H5,

Ya (.13, Y, Z)‘Boundary = Constant,,

Thd,

L3RF o v LBICR T BEREM
(L3R T > o v VB U CROE AR AR B A A T DI D Th 5,

o FAHIRARM
x B AMERSRA R U 58, ROAPEI 1D,

y AR z AIENZE B A LA 2RSS ICIEABRRRANE AT UTRENS, aldfnzRT 1
VTV I A,
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BEUTIRD &S BRBIRGRM2RET LI EDARETDH

o BEMIEREZM
6 DDBERME., FNFNITH L THF % B & 48
BEMICEEAFAOAREYo2 L, UTOXRTEHEIENS.

%, EEHE ECHSBURRARBE LW Sz, A
n- V/la(l“,% Z)|wa” =0

Z ZTilE ‘wall I$EEH L COEZERT 5,

e Lees Edwards &R & H
2 HRIDAY T AP LA X6 U T Lees Edwards RSN ZRETE S

MRIE K, I 2E7EMH
RGN U CRE ATRE AR BRI X AR D@ D Th 5,

o FHEARM

x AN EAMIEREEZR U 56, ROKXDPRI N5,

Kaw(xa Y, Z) = K(,u(-r + an Y, Z)

y HIAR z AN ARG 2 3T G IR AR & A Hicw LTI g,
o BEMIERZMN
WROMEIEEH Lo ued 5, AT°HRT L
Ka<xay7 z)|wall =0

ZIZTRT |weu (FEEM ETOMEZ EKT 5,

o NV UBREMH
WHEOBERE ETOAESY T 6 DOBEREIZH LT, NWVIZERZMGEZFET N TES, NILVIIE

A 21k, % OBRE L D THRARIZD BIE (S —E) B> TWBET 50T, Fik
B BRI I EE 4 HAOEAAY T 25, BIRIE, HRAMERTERT RO &S 10745,

(n : V)Koz(maya Z)|Boundary =0

e Lees Edwards ER&H
2 HEDAYT A LA 2L T Lees Edwards R EMDHRETE S

HEG v ICN Y BIEREH
RGN U CRRE ATRE R BRI X LR D@ D Th 5,

o FHEARM
x HAD B RGEMA 2 RU IGAROAIFRE NS,

v(mayVZ) = 'U(l‘ + L$7y7z)

y FER 2 T3NS 2 B IG B TR AP B LT U TR E S,
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o BRAETEEZDEZRE
HHERMEMTHEDMEEZ G X5 6 DOERME, TNEUIH U CTREIA H 2 HE v, THIK & F DH5M5

HEHRIFTIENTE, UFOXTERDLING,

’U(%y’ Z)'wall = Vo
LI THT |wau (FEEH ETOMEZERT 5, £72V, LnThd,

. BRETEDEERELLISA
ZOERE FCEESOAEN YO 2T
(’I’l : V)v(ﬂfa% Z)|wall =0

e Lees Edwards EREH
2 HEOAYT A M LA )G LU T Lees Edwards ARSI HRETE S

EN% P ICNT AR
FER1 20 U TR W R B SHIX LA R D@ D TH B

o AMARARM
x SN AERGEM 2R U G EROADPREI NG,

P(z,y,2) = P(z + La,y, 2)
y JIER 2 NS 6 B RS 2 AR S G A IS R AR AR G IS L TR E N D,

¢ Biased Periodic EFREHE
2y, DHENIHUTUTDO LS F vy T2 F o - ABERSGM VR ETETH 5, HlZIE AN,

ZOBREMZRL GG
P(xa Y, Z) -

i, ZITB, ke fAIOX vy TETH B,

o R LTREZDEEZRELLEZE
JEN ABL A |
n: VP(:v, Y, Z)|Boundary =0

=

o RALTENEZRE
HLERECTHEIIDME P, 2R ET 5,

P(xay»Z)IBoundary = Po

o BRETIRE T 2ENEZRE

HHERETHRET 2 EE 5 A 5,
P(.’E, Y, z)'Bounda'ry = Po + oP - Sin(wt)

ZIZT. P ld EAODFET, 6P I3 RIE, w ZHREE. ¢ ZRRETDH 5,

o Lees Edwards ER &4
2 BEIOAYT A ML A )G LU T Lees Edwards R &R ETE S
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BERT Vv ILIBICRT EREY
HERT VY Yy VBIZH U CEHREM R ARSI TO@ED TH 5,

o BEHEFRSM
x HAPEAYERSEAEZR LU GG, ROXPHI 0D,

¢(z,y,2) = ¢(x + Ly, y, 2)
y AR z AR E RIS RS 2R TGS AR RBE A I LTI N5,

e Biased Periodic ER &M
2,y DAMIZHUTUTDO LD ¥ vy T&Fo - AMHEREZMVNHRETRETH 5, HlZIX, AN,
ZOBEREMERL - 5E
(2, y,2) = ¢(x + La,y, 2) + Ay

b, ZITA IZe AAIOF vy TETH 5,

o MALTRABEEE 0 252 % (Neumann HERFH)
(BRI RE A WOHERT V¥ ¥y VOLR) 23%ET 2 I Lnaah, ATRT L,

n- v¢(xa Y, Z)|Boundary = _U/ETEO

bhbd, WxTSH L
n- V(,Zﬁ(I, Y, Z)|Boundary = 7Q/R

THD. HEOEBIIR (77), (27) LALTH B,

o IBER ETEAZRE (Direchlet HR5EM)
BRI CTOEAMEZRET D LA AHE,

¢(J}, Y, z)'BoundaTy = (bo (: Constant)

o A LTIRENT 2EMERTE
r WA RELREREO AR H OB 2 RS ES VTR TH S,
¢($, Y, Z)|Boundary = ¢o + 5¢ . Sil’l(wt)
ZZT, ¢ (FFIBAL, 06 (B OIRIE w ITIRENE. ¢ IZHFETH 5,

e Lees Edwards &R & HE
2 HRIDAY T AP LA 2R U T Lees Edwards B SEENHRETE 5,
ER
ULDEREZHEHZETIRICHEBERDIERTIEEINZ/NNATA—YDHIEIL 1.3 D TARRANDERTTIL]
ThRINEERTILICHRD,
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1.5 AREREFZHAWVEZEAAS I 2L —% PhaseSeparation FEM
MUFFIN £k X 2 L —&% FEM U &2 TRARDMEPHIMEH DO I a L —Y a V2 GRER
BIZEDEELAZEDTHIOIUTRD LS BflkkE o TWnWa,
o IR ZLDTEBLMNRE LT, A DOHKERDOURBED R 2B T 5L 00 itk zi8ET 5,
o FIEFILL UT =Kot Euler BOBRERLEZH WS, MK —IXFMHEZZFEHT 5,
o MARMNG L UTEVWRNZNRE TS, BREZ BT 208270, TSEEEE2EEHAL X
Stokes fit & L THiihigz3tHE 9 5,
o GDRITHT ZEERSM: L U T Dirichret 4. Neumann 5448 & OB RSM (RRZVPHEROHE
DH) RIGET B ENTE B,

SRTEREZEEZ WD I L ICE VAREDERZH WY I 2L —X LU TBREHOHHELH L,
- BERRGEDOBNDRBEGIZIRD L WO RERDH B, TOKME, ARENEY I a L —X LKL TN
WFEHEIEE, BDERAERRIIZ R I LICHERETILEND B,

HEINABERIGII T L S i > T W5,

BEIRATRE 5
WA T REZ ) | bz s |
ENTIE S Ve,
L2ERT > ¥ v L Lo
WG (AR FNRITEER) | Jiw  (i=z,y 0r 2)
R Vi (i=uz,yorz)
7355 P
FERT VY v L ®

Thbd. ZIT, N AFMBEE T a lZMEERT A>TV ATa=0,---N.—1DMEE LS (N, : 53 DE).

1.5.1 EEEFIL
FEM Y3 al—XOEWMOREDODEARET IV UTIRAREDELFEMIZUTO FERREZH WS,

%f:—v-@mQ—VJ@Ka (1.66)
Ko = —1)aViia (1.67)
Rep = —~Vp+ Vin{Vo + (Vo)) + K (1.68)
K=Y K, (1.69)
AV :ao (1.70)

ZZTaho(r) 1ZHi5 o DEBESERE LA A VIBESTH D L, & Onsager BRI, po 1 FMEFERT VI v
WTHDB, v iFTEEES. pldENS. n PMERE. K XK OHE ) L 288 TH 5, FEE
5D HERIIB I Z Z & L 72\ Navier Stokes AR TH O, A¥Ia L —XTEI S ITEMIH Ov/0t %
U7z Stokes Bl #HT 5 L £ TE 5,
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FiE AR OYEIEIR OGN DWW TR 1 BIFFR S T WS, K72l % DIEAERDHREAP /T A =&
DI AL DFEHIZ DWW TIXARAENEIZ L 52 I 2 L — & (PhaseSeparation FDM, 1.4 fffi), &FH—Tdh 5
DTEDOEDDOXMINT iz S iz,

1.5.2 AREHZEVI2AL—Y TCOREKEEBDEEF X

ARERIEIC X 2 IRAHE L OFHRIZ AV B EIZIIRA 2 DD I NTETWS (1,2, A¥Ialb—
ZTEENSDHD S KRB ZYOotMEICEHT 2 2L 2R U CEEMBIEDO —FETH S THiEE EIE]
ZERALTWS, ZDHETIEE T Navier Stoke 2% IERIZBI U Tt 3 % (p = 1 THIXILAL),

M+ _ yy(n)
At/Re
ZZT (n) B2V TWABEBUIBEDKMAT v TOMTHMDOETH D, (n+1) BDVTWVWBEEHIZIRD
RIATY 7OMETH D, £7-INLURIE At/Re 2 At LFLRT 5,
COXDMADF#E L, FEEMDRMEV v =0 %2@EHT 2 L ENEHIZHT S Poisson BABRANE S
Nnsd,

= —vp" Y 4 Up(Vo™ 4 (Vo)) 4 K+ (1.71)

u*:qﬁm-+At{vnahwﬂ+«VU“0V)+1(W+U} (1.72)
1
2, (n+1) N va T, 1
V<p Atv v (1.73)

v* IR MM K D EER L' & D AT THERE] & EX DI eV TE S, FHETHE? S EH
GiaatE L, 2z A (L71) TRATITIROKHZA T v TOREL Z5HT 5 Z e TE 5,

vt = o — Arvp(r D (1.74)

A (1.74) PETREZ £SO AR THIET 212705720 [TREEEE] LIFEN5,
X (1.72) (1.73) (1.74) 1T U T TEAMS ESFREEK] 2EHT 5 LI > THREREMEEIT S, HES,
FENEE SO IGITEHRZ R 28 1 T 1 235 DFifBEE L (r) OIS S I & 25 TR TS

v(r) = Y Li(r)v; (1.75)
I

p(r) = > Li(r)p (1.76)
I

K(r) = Y Li(rK; (1.77)
I

ZOFETIHPHEFEDFE (1.72) LIRHEOMEE (1.74) IZDWTIIEATOEFERE~Y M) v 7 A% VW5
TR T E, B B ED D S DI (1.73) DIESED Poisson HFEADATH 5,

DRAH PS5 DFRIRI (XGRS & JE 185 DR iR A 2 FIRHZ BRI AR < TERR ) SIPIEN S FiEd H 245
ZOLETHEN, — IR R ADORFBAE A DT K R b b 475, ERITITENTICOWTHEES) &
D EWE OB ZEH T 2 BERH 0. ENLOHEBEE22 L5 2 LITRD=ORABOBITE 51T
BMs 5, FEEEETIIBIIZEINDEDIEAN T —RTHIENGDATH D=0, HEaBDL WKE
PRI U TR EREE L D A Y, FHEEICEL TERIZR S,

7212 VIESIG DR UAMIBGINC R E T 2 Z 21072 5720, FHEDO O ORI E A At B3dH B HM LTk E
{35 LEHEBARLZE LD, —BRICHREDFEIRICBVTREE I AR I NS5 LT CFL (Courant,
Friedrich, Levy) 4235 %
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h
At < BT (1.78)
ZIZThIFEEIZBITAB/NA Y ¥ 2, i?ﬁi_@ﬁ"éi(ﬂﬁ’é D&M R TOHEBNETHAZTHELRD
%, 72720, ZORMIEFBREL LR RIGEICBERZMNTH, KAY I 2L — X TIIBIREZ BHT 510
BLEIfT>TWBD, ZDEMELD %*&?l%ﬂ’ﬁcéﬂ(f & X 2 HEL OB EOINE RV ) IZBIET 5T D5
ORI L DEEL DI LHREL,
h2
Mg% (1.79)

1.5.3 Stokes JREDEtE

WG % Stokes it & UCEHRT 258121d 0v/ot ¥ 0 &9 5, Stokes it % G T 256 T IXEFIREIZ
BB ECHUEREATY 72B0ETHRE L 5, ZOEEITIIFME A AL IZEHIREBIZES -ODM D K
U D7 DI B AR R T H 0 . FEEROPIBRAIRER] & XX U 72 1 172 5 72\, MUFFIN @ FEM i
Ky I 2L —& T, Stokes alH D72 DA T v TRIFEEIXASI/NF A —=Z"DT_FOR_ V' TH-Z 5 {1,
—H. HES L EH LM OGO FHREIC T EBR O YER A T v TG U 72 BB A S 8T A — &2 DT”
THEzo6N05,

1.5.4 BREEXRZEZCTOBBIEFEESIERFEGDOREE

$/ 2L —RTRERAER TRPEMER 2 ARERIEICE DT - TVED, ARERETITERSMA.
FRZESUZ BT 2R f OABL OB EER A MKS n- Vf 25 2% Neumann &EOF NG IR B H
5::Tnﬁﬁﬁﬁ®%ﬁ%EﬁN?bw?%éo

HEZODIX

Neumann £/
n-Vf=0®DFO Neumann Feff (HARBERSM) ZHIRINIZE X 5 I3,

WS ThB,
72 & ZIXFEIBIEED L 2 RNGHBEIZB T AFE®, BHRT Uy ILOHERE UTEHNS Poisson i
BAEEZ 5,

Vif=o0 (1.80)

AT aL—RTRALTWSEAD HEERIC & BMHILTIE. (L0 EABE W () TR & i fif
ROFAHE 017 5 55 BT (TR LB,

/ﬁmv%@ﬁ—aunwnqzo (1.81)

Galerkin-Ritz %12 & 5 A S LI X 2 HRERL TR, VIR £((r) OERIHBIE Ly (r) &7 —
DRI N T E A W (r) % BT 5,

~

—
E

~—
I

> Li(r)fi (1.82)
I
> L)Wy (1.83)
I

=
—
3
~—
I
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RN181 DI TIV 7 UNEHI NG f OEIFIAFEDIT & > TR D — DIRNERER & KRR
DRI N5G;

/ww%m—dmmw): —/wwvw—/wdmwﬂ+/wwmww:o (1.84)
fEREUEA2EER e B 2HERTRT & ;

[ar i) = - [ LvEN WivE + [as(E Limwim Vi) (1.55)
€ € J I € I

772 UBE AR W Ot D 7= DD & 5 ERMBORMB DN (1.84) IZBWTHEIZIBIHEL H 5 7290,
A (1.85) (2 B1) B KA FFH AR DIBER TDAZE T X I,

HisS T O W, OIEIEOMIH L TR (1.85) AT 5 205 k283 2 210 X 0 SBHED £, 120 LT
KREAPRESI NS,

ij [/dTVLJVL]:| = —/draL1+/dSLI(n-Vf) (186)
J € € €
Rt — R R T T 2 50T R TOERICHT 5 f; ORER (1.86) 22 LADES 2 LI k-
HEsN5

ZZETOFHHATHLN”"S & 512, Poisson FHFEANDEREZEHL THN 2 KHH D DHEDEHE D Neumann
MDD, o Tn -Vi=0DEAIZIZZOREOMATEEZFET AHERN RS BB IIRDE, £
ZHRTIE N -V =0 DABEARTHIHOREEH DM, TOHEITIZRE TOBERLMIIIRMIZE X
2R TERNI LITERTIHEND S,

Poisson AFERADERIZ DO WTEHEFEOE D W& 2B 0, FE LU WEBERSMADOED T2 DWTIZEAT
D% DG OFII T2 IZfilin 2 DTEZNEZZRI N,

1.5.5 Partial region condition IZ & 2IERFHDIBE

FEM ¥ X 2L —X Tl MUFFIN @ A7) UDF TE 2% S N7z 8B s S % W THER S 2 F5E 3 % (partial
region condition, UDF 7 — X /3 24 region_condition[]); FEM ¥ X 2 L — & — TIFFHRAERZRIZ DN
TIHARERRAY Va2 THEABLILDTELERDOREIMOFES TN TED, TDHOAY T a kA TN
UNSTRUCTURED_RECT LAMADHZEIZIE, ARESEY I 2LV —XDE5ZHo 1 UdIRD SN X, Y,
ZHMOEREZTNS D LOBRZMEOMELGZ D WS FHRELZZLEAR5T UEAEETIAR,

Partial region condition (ZZ2E]DRFEER I % F 9 partial region £ ZD L TERI NGO EDMALGHLE
THZOND, e ZFWMOOFRIZBNT Y B TE 2R L CHEZ X HHEISHES 1.0 DRI EE T
250525758, LRND LS T —XDHMAAEDEIZ K S partial region condition & 72 5;

o 4 fEIS4: BOUNDARY VERTEX_YMAX

o LD : Velocity

o BiREMY VRV DVX (RZ bVD X B4 % [EEM#IZ 5 Dirichlet 5f4)
o BMRRMIZEBRIBMET —2FEDRST: T T TIFHUHE,

UDF F— X EUFD L > 5d DI/ 5
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{ "YMAX_Vx" "BOUNDARY_VERTEX_YMAX" "Velocity" "D_VX" [ "1.0" ] }
{ "YMAX_Vy" "BOUNDARY_VERTEX_YMAX" "Velocity" "D_VY" [ "o" ] }
{ "YMAX_Vz" "BOUNDARY_VERTEX_YMAX" "Velocity" "D_vz" [ "o" ] }

?YMAX_Vx” %3 partial region condition (Z5-Z 541 (KEY) TF — ZfFREPMERIHEEL TRVWE DT
H5,

“BOUNDARY _VERTEX_YMAX” | A v ¥ 2Bk X+ 7" (UDF 7 — X /X 24414 parameter .mesh_parameter.type)
A% “UNSTRUCTURED RECT” (FERGERIARILAHIB A v & 2) DYE 12 MUFFIN N T HBIIZ AR S 115 partial
region 4 TH D, Y HIZEELR SHD 2 DOMTHERD S S Y EEFRAMEDOKEREDEZRLTVWS, ZDK
5 L HEIZ AR X 116 partial region BAAMT T — X AERE DMERITAERL U 72 54 018 (UDF 7 — Z N 2413
mesh.partial region[]) Z4EETHI L HTE 5,

“Velocity” ZEEL &2 /RIHHITH 5,

“D_VX”, “DVY”. “D.VZ” &R MIVIGDRET TS % Dirichelet Zeff: ([EREMH) % partial region EDHifL
AR Z 2 2R L TW5, PhaseSeparation FEM Tl —fIANZIZ Z DAY RIVDERHED “D” TH 554
IZ1% Dirichlet 52/, “N” T# 535121 Neumann §:/F & WO HAIZFIF TV 3B,

BRARDIHE “["1.0"17. “["0"1” [ERZ MVEEDEH XS % Dirichelet effE & UTHE 1.0 X713 0
222 EFERT D, FMICE o TE I OXFR S CITEB OB IS 2 £ T X FEH 2 HEET 5
BERHZEDLH 5,

ZZCHEELD XY, Z B BNCEERSG M2 525 X5 128>TWE Z L ILERET A0 ENH 5, —{HD partial
region condition TXZ MUEE UTHERY MIVOERZ 525 L5128 >TWARWDIL, BEIZ $E 7232H
ERAOAZERE LT, MO 3HHELLETEIET ITARD] OHIRNEHET DL VoI LN
AREIZRD EDILT 27D TH S, LB T YMAX B TOT RO R Z24BET R0 L TDSR
HDOAZEFEL, X Z BT 2WTIMT S BEREREE2BELBWEX 5127 5:

{ "YMAX_Vy" "BOUNDARY_VERTEX_YMAX" "Velocity" "D_VY" [ "Oo" ] }

1.5.6 IERFHEBEUNAND partial region condition DS

Partial region condition ® F 722 FHRIXATIETRIR U7z & 5 ABEREADERZMDIgETH 55, THEEL
TSR LR T T 5] L WO EERITS. LW ZERARKDOHMNTHY, ThEFHLT
BERGEMREDIMC AT O & 5 RUEIZHNT WS Z W TE 5,

BORICHEMEZRTET S

K U THRE S Nz — O I & 1Z R 2 HHMEZ I5E L 72 WEEIZHW 5 partial region
condition 23H 5, 7z & ZIFAKFES R VolumeFraction (21% “I_.CONSTANT_VALUE_FOR_A_COMPONENT”
&\ partial region condition Z{§ET B I LN TE S, ZNEUAFD LS5 UDF 7—X & UL TAHIND;

{ "phil" "partial_region_A" "VolumeFraction"
"I_CONSTANT_VALUE_FOR_A_COMPONENT" [ "1" "0.65" ] }

Z @ partial region condition g€ Tl “partial region A” ¥ 5 KEY fH® partial region kT
5% VolumeFraction” DFERE U 7z 7> DA 2 $5E U 72 BUEIZ WML 24T 5. “[ "1 "0.65" 17 IZHBWTEH WD
FEORS 1IZME065 2RTETEHI L ERT,

— MBI “T TR E B 54135 O EOIHA{EIZ W™ % partial region condition T D, ##L 7w —
VYHNTHWAIYY NTOAMIEE I NS L5124 >TWwWb, VolumeFraction FD&HG&IFa~ >V R
“INITIALIZE BY PARTIAL REGION CONDITION” AAE#NTdH 5,



1.5. AREREZAVEZERAEY I 211 —% PhaseSeparation FEM 25

BOMICEICEZEET S

R SEAFIZ 81 % Dirichlet B EMFITIFE U7 HRIZ BT 2 EZ RHETORBETHEIZ—EITR>2Z L %
Bkd 5,

UL UBR TR AIIZH 2Hi R CHMEEZRRIZBERR S —EIZT %2R T LB ARETH S, “D”
T E %4 D partial region condition IZ Wil & &L EEZEETHIE LV, 20 K5 L%
HMHT 561 LT, fnGokic TREY) 255 X5 KR Z258 T 572012, BEEVMDH 257 % partial
region & UCEEL. TOHHDOHEE RS ML EEIZE BIZT 5 partial region condition % f8E€ 3 2540
H5,
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1.5.7 PhaseSeparation FEM TO5HIZx§ 21ERFKHE
PhaseSeparation FEM THIZFRES Z A3V C & 2R E&M (A HEEME) TEUATOE S R0 H 5,

o FIHABERSA: .
R 2+ D52 D TE 3 UNSTRUCTURED RECT XA 7D XA v ¥ aTDAARE, FEM ¥ 32
L — XTI AER 2 > TWb 720, BERTIXIT X TOWEEEIZN LT HBEMIZEL
BREMENHEHAINED T, AJJUDFIZBWTHHRIMIZIEE T 2 H4E TR0,

e Dirichlet &1

BRI BRI N L T —E Dl & 33 54k,

1)

e Neumann {4

B OAR N7 MLOBFREERAAED 252 5, 1.5.4 TR L 7= & 5 ICEFmER A aE S 2
O THAEEITIEHHARINIZ UDF NTHET B HBEDRL, MH &EDMEE I N WERmIZZ WL TH
I Z DEENEHIND Z L IZREGEH 5,

BRBFDM I a2l —ZDWL DOWDIPTHR— b N T W5 Biased Periodic 157548 & O Lees Edwards
R EMF IZITE D PhaseSeparation FEM TlEH KR — F LTV,

HED G ¢, ICNHT DRARM
R RGN U CRREATRE R B/ IZ LA T Ol Y TH %,

o FAHARARM
Ay ¥ alik &4 75 UNSTRUCTURED RECT D& DA MHRETH 5, X AN JEHABE RS
ZRUTZGE. MOADVHEI NG,

1/%1(1’73/72) = 1/1a($ + Lm,y,z)

Y AR Z HENCE ARSI A AR AN E A U CEE NS, 22T a3l
ERTAVFY I A, FEM Y al—X Tl MEMIZRAERZ2H->TWwWa 72, FAERTCIETAN
TOYEE TN U TCHEBMIZAEREENEH NSO T, AN UDF IZEWTHIRNIZIEE T 5 HE
/AN

o BEIEREZM (Neumann 5:44)
BRE ETHBRRSEE LWL SIZ, BERICEEFNOARZEYRL L, MTORTERIENS.

n-: Vdja(Ly, Z)|'wall =0

ZIZTHT |way (FEEHA ETOMZEKRT 5, FHERA TR VWESICMOBERFMIEEEINTVARVE
BIZIFEHBMIZ ZORMEPFEEI NI 2 IZR B,

o /N VIEFREM (Dirichlet 5o/4)
AEROBEREIZF LT, WV IBEREMERT IENTE D, NUVIEREMF LI, TOERmEL DL
TlEHBMHE NIV —E) IR ->TWbLT5EDT, BERETOEESGR 5, ATERTLRDLS
12725,

wa (CE, Y, Z)|Boundary = Constant,
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{EZRT VY v ILIBICT T BIEREMH
LR T V¥ Y VG U CERERTRE R RS IL AR D@ D Th 5,
o FHEREZM

Aw S ak X 4 75 UNSTRUCTURED _RECT DIBEDAMEHMEETH 5. X FHIZ BRI R &M
RHLUZEES, WOXHING,

ua(mayVZ) = :u’Oé(x + LI’yVZ)
Y AlaR Z AN S EEREM 2 R THE AR R RPN S A IR UTHE NS, 22T o ldiks
RITAVTY I A, FEM ¥ 3 2 b — R TIEEAEMICBAPER Z2H > TWab 720, AERCIITAN

TOYEERIZN U THIIMIZ MBS E S NS DT, A UDF IZEWTHIRINIZIRE S 2 HE
(ESANAN

MR/ KENE K, I B1ER& M4
ARG U CRETRE AR BRI L R D@ D Th 5,

o AR RM
Ay apIk & A4 75 UNSTRUCTURED_RECT 084 0O AMHRETH 5, X 5N E HIEE R &4
ERULGA, ROADVRIND,

Kaz(xa Y, Z) = Kaf(x + Lmayv'z)

Y Ji% Z SN B 2 R G A I AR DS SIS LT g, FEM ¥ I ab—
R TIPSR 2 R > TV B 720, R T TR TOYEEIZS U T BB R EIRR
SMEDEHI NS DT, AJT UDFIZBWTHRMIZIEE T 2 BEIZ R,

o EEMEIESEM (Dirichlet 5f4)
HROMEAEEH LTc¥ned5, ATHTE

Ka(xa:% z)|wall = O

:1T£6Lm”iﬁﬁkf@ﬁé RT3, FBERTRVWEFICMOBERFMFBREINTVARVE
WIXHBIIZ Z ORI NI il b,

BES v ICNY BIRARM
LI U CRRE AT RE R BRI X AR DIl D TH 5,

o EHAEREM
Ay alpik & 1 75 UNSTRUCTURED _RECT Di5&DAMEHTRETH 5, X J5[alH3 & 1% FL 51
EHRUEZGAEROANEIND,
v(x,y,2) =v(x + Ly, vy, 2)
Y A 7 AN S FIE RS 2 BT A I R AR AP B H IO L C#RE NS, FEM Y Ialb—
R TIEBM LN ISR 2 R > TWE 720, AR T T X TOYRLE I U T B3 #I ISR
SAEDHEH XN B DT, AJI UDF 2B WTHILRIIZIEE T 5 B BT,
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o ERFTREEZDEERE
HOERETCTHEEDMELZ X, Y. ZRAOZLIZEX MDD 5HE v, TH LT AERLMEE2HTZ
ENTE, U FORTRDLINSG,
(7, Y, 2)|wall = Vo

FE au REER L TOMERRT 2, £V, Ln Th5,

(Y
(N
2!

EN% p I BIRFREHE
FERGZN U CRGE ATRE R B SFIZBA T D@ D TH 5,

o FEHEREKME
Aw Y afpiR&Z A 75 UNSTRUCTURED RECT D& DAEHTRETH 5, X J5lH3 & I 5 &k
BERUI-GEROADFEIND,

P(x,y,2) = P(x + Ly, y, 2)

Y JF%® Z SN B B SAAT 2 SRS G A I AR DR S RIS LTS D, FEM ¥ I ab—
X TIFRMAZERICRAER 2R > T0 B 720, BAERTIE IR TOYEEE I U T HEIRIC FHER
SfEDSEH I NB DT, AJI UDFIZBWTHLRIIZIEET 2R IT W,

o EREFTENEERTE
HABEFHTIESIDOME P, #3%ET 5,

P('T7 yaz)lBoundary - Po

BERTVVYILIBICHT BEREM
HERT VY Y VI U CREREARBI RGBT OED TH 5,

o BHERAMN
Ay afpik &4 75 UNSTRUCTURED RECT D& D AEMMEETH %, x Hln AN RS2
MUE6, ROANRE NS,
¢(2,y,2) = ¢(x + L, y, 2)
y JE 2z JilZ B B A 2 B G 6 I IR AR A E S U T g, FEM ¥ I ab—
X TIEAATFHN B 2 oo TV 272D, B TIET X TOYIRII U THB)IRI B
ZMEHEHE 0D DT, AN UDF IZBWTHIRINIZIEE 5 B EIZ 20,

o RALTREAEZEFEE 0 254 % (Neumann RFFM)
(EREIZRESTOHERT > v VOLR) 23%ET 5 LR, ATKT L,

n: V¢($, Y, Z)|Boundary = _O'/GTGO

b5, Wik dse
n- V¢($, Y, Z)‘Boundary = 7Q/R
THD. WEOEHRR (27), (?77) LHLTH 5,

o R ETENM%KXE (Direchlet RRFKM)
FHRETOEMERLET D EHHHE,

¢(£C, Y, Z)IBoundary = ¢o (: Constant)
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T
UEDREAFRMGZRET DRICHDEELBDIERTIELS NN A —SDORIEIF 1.3 8D BFRADERT
bl TREINFERTIEICHED,
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2.1 BREDEHEDED I 2L —4% PhaseSeparation FDM D i A&{E

ZOHITIXERZEMIRIZ X 2L HFKY I 2 L —4& PhaseSeparation FDM Dz 53, ZH 6 DInH
B9 5 A UDF 7 7 A )b, 717 74 )VEZ MUFFIN OEAEKRDT « L2 MV ICMEN DT« L 2
FUELTHOSNTWS,

2.1.1 [GFfI0: Flory-Huggins D182 8 (1)

FTHIDIT 32x32 D 2 RIE A v ¥ a(xz Vi) 1281 5 HifliZe Flory-Huggins O U2 & 2 AR /3 #ED >~
Jab—YarvThd, MENMROLNENSHSEEZRET 5, AR R4S 0,

1. Av ¥ adDfEfk : FDM @7z & parameter.mesh_parameter.type (& SIMPLERECTANGULAR &3 5%,
parameter.mesh_parameter.axes[] 1% 32 3H|D “IRTTH B2, UTFDLIITATT 5,

’ axes|] ‘ values]] ‘ AT ET—4

[0] [0] 0.0
[0] ] 31.0
[0] 2] 31.0
1] [0] 0.0
1] 1] 0.0
] 2] 0.0
2] [0] 0.0
2] ] 31.0
2] [2] 31.0

2. MBI : FDM OBE& A v ¥ a7 — X TR SMEIZEE LR wo T,
parameter.mesh_parameter.periodic[] 1&3XT 0 & AJI L, & TERT 850 I AR 2 HRT 5,

3. MG T« ARAED R THIER 7% H\\ % 728 parameter.mesh_parameter.index_rule[] IZZ N Z ., 2,
1L,0&EADT B,

4. VIUN=INFT A —=RD AN : BIZHHEL 75\,

5. EYHEBD AS : DT=1.0e-3, FINAL_STEP=100000, INTERVAL_OF_MONITORING=10, IN-
TERVAL_OF_UDF_OUTPUT=5000 # TN ZNA LT 5,

6. WIELERD AT : AT IH T 2 WBLER 2 AT19 5,
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NI A=K AJIT BAH
NUMBER_OF_COMPONENTS 2
POLYMERIZATION_INDEX_N 1,1
AVERAGED_VOLUME_FRACTION 0.5, 0.5
DEVIATION_FROM_AVERAGED_VOLUME_FRACTION 0.01
SEED_OF_RANDOM_NUMBER 715
CA 1
DIFFUSION_COEFFICIENT 1.0, 1.0
CHI01 3.0

7. BEREMED AT FHTHRE L 2,
8. Field : Rz L 72\,
9. region_condition Dk : FILWIZLATND X ST 2 HEET 5,

’ name_of_region ‘ name_of_target name_of_condition
YZ_BOUNDARY_PLANE_XM_AND_XP K_Field PERIODIC
ZX_BOUNDARY_PLANE_YM_AND_YP K_Field PERIODIC
XY _BOUNDARY_PLANE_ZM_AND_ZP K_Field PERIODIC
YZ_BOUNDARY _PLANE_ XM_AND_XP | VolumeFraction PERIODIC
ZX_BOUNDARY_PLANE_YM_AND_YP | VolumeFraction PERIODIC
XY _BOUNDARY_PLANE_ZM_AND_ZP VolumeFraction PERIODIC
YZ_BOUNDARY _PLANE_XM_AND_XP | ChemicalPotential PERIODIC
ZX_BOUNDARY_PLANE_YM_AND_YP | ChemicalPotential PERIODIC
XY_BOUNDARY _PLANE_ZM_AND_ZP | ChemicalPotential PERIODIC

10. HDFdgx : LTFTD & SI127 4 =V K 28T 5,

’ registered_field ‘ type ‘ name_of_region ‘ num_of_component ‘ ioflag ‘
VolumeFraction Scalar | ALL_VERTEX | $(Number_of Components)
ChemicalPotential | Scalar | ALL_-VERTEX | $(Number_of Components)

K _Field Vector | ALL_EDGE | $(Number_of Components)
$(*)$(3)

ElectricPotential Scalar | ALL_.VERTEX | 1

Pressure Scalar | ALL_.VERTEX | 1

Velocity Vector ALL_EDGE 3

11. procedures_table_for_initiallization {Z SINGLE_PHASE &\ 5 &4 Hi% &#k L. VolumeFraction {ZXf L T
CONSTANT_VOLUME_FRACTION_WITH_NOISE #1795 £ 5129 3,

12. procedured_table_for_evolution (Z PHASE_SEPARATION_01 &\ 5 %% E#k L. ChemicalPotential
IZIZFLORY_HUGGINS %, K_Field iZ1Z GRADIENT_CHEMICAL_POTENTIAL %, VolumeFraction
1Z1& SOLVE_.EQUATION_OF_CONTINUITY _WITHOUT_FLOW #% ZNZn#E b 4T3,

13. FESET

14. 77 UDF % GOURMET (Z#iAiAH, VolumeFraction % R 1T, MO MR & o7 5 H0
WEPDTAHEL &5, WHERZZAI T THIBOREFVEDLEZ L 2HELEL & 5,
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2.1.2 [GFfI1: Flory-Huggins D182 8 (2)
ZOFIE Ex.00 L FAROZMIZEWT, Z ARNZEEDR D b, X AN ESER M5 256 OO R T

H5b,
1.

2.

10.
11.
12.

13.

Ay ¥ aDIER : Ex.00 & [@RETH 5,

JAMABR A - Ex.00 & [FFRIZ parameter.mesh_parameter.periodic[] I3 XT 0 &9 5,
MEERS 1« Ex.00 & [k,

VIVIN—=NF A =2 D AJ] : Ex.00 &Rk,

@ BRI D AT Ex.00 & [FRR,

PIERE R D AT 1 Ex.00 & Ak,

BFREMD AT Ex.00 &Rk,

Field : Ex.00 & [k,

region_condition D& Hk : FIGHIZUA T D L S IZHEREMZ2I8ET 5.

name_of_region ‘ name_of_target name_of_condition
YZ_BOUNDARY_PLANE_XM_AND_XP K_Field PERIODIC
ZX_BOUNDARY_PLANE_YM_AND_YP K_Field PERIODIC
XY_BOUNDARY_PLANE_ZM_AND_ZP K_Field ZM_WALL_ZP_WALL
YZ_BOUNDARY_PLANE_XM_AND_XP | VolumeFraction PERIODIC
ZX_BOUNDARY_PLANE_YM_AND_YP | VolumeFraction PERIODIC
XY_BOUNDARY_PLANE_ZM_AND_ZP VolumeFraction | ZM_WALL_ZP_WALL
YZ_BOUNDARY_PLANE_XM_AND_XP | ChemicalPotential PERIODIC
ZX_BOUNDARY_PLANE_YM_AND_YP | ChemicalPotential PERIODIC
XY_BOUNDARY_PLANE_ZM_AND_ZP | ChemicalPotential | ZM_WALL_ZP_WALL

50¥5% - EX.00 & Ak,
procedures_table_for_initiallization & procedured_table_for_evolution % Ex.00 & FERIZFXET 5,
FHREFELT

H 1 UDF %2 GOURMET 23 A3A &, VolumeFraction 2 R R T, Ex.00 DFEHR L gL TA X
L&D,

2.1.3 A 2: Flory-Huggins OHE2EE (3)
ZDOHIE Ex.01 EEFRDFMFITE T, Z FAIDOBEL DRITIHENWMEZZE LR TH 5,

1.

2.

3.

4.

Ay aDFERK : Ex.00 L AT H 5.
FIBE RS © Ex.00 & [ABRIZ parameter.mesh_parameter.periodic[] (&9 XT 0 &3 5,
MG T« Ex.00 & [k

VILN—8F A —Z DA : Ex.00 & [@kk,
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5. H@EMEERD AN : Ex.00 & [Fk,
6. WHEHDO AN : L TFIZEIF3WHERE2 ANT S, “GAMMA_S” DBEBEADENEE2EXET NI A —XT

H5,

’ Parameter ‘ input value ‘
NUMBER_OF_COMPONENTS 2
POLYMERIZATION_INDEX_N 1,1
AVERAGED_VOLUME_FRACTION 0.5, 0.5
DEVIATION_FROM_AVERAGED_VOLUME_FRACTION 0.01
SEED_OF_RANDOM_NUMBER 715
CA 1
DIFFUSION_COEFFICIENT 1.0, 1.0
CHI.01 3.0
GAMMA_S 1.0, 0.0

7. BESRSAED AT Ex.00 & Ak,

8. Field : Ex.00 & [Flff,

9. region_condition D&% : Ex.01 & [Alkk
10. BO¥Ek : Ex.00 & [k,
11. procedures_table_for_initiallization % Ex.00 & [FAIFRIZEEET 5,

12. procedured_table_for_evolution (Z ChemicalPotential % —23E8H1 L., name_of_func 2
ADD_EFFECT_OF _WETTING_FOR_UNIFORM_Z_WALL & A 1§ 3%,

13. FHRZEAT

14. #3 UDF % GOURMET IZ&iMAiA#&, VolumeFraction ##R R X T, Ex.00, Ex.01 DFEHR L L T
AEL &I,

2.1.4 BABI3: —KREH
64x64 D 2 IRITEA v ¥ a2 (xz V) BT 3 —HRRE LD IalL—Yay,

1. Ay adfERk : FDM @728 parameter.mesh_parameter.type i& SIMPLERECTANGULAR &9 3%,
parameter.mesh_parameter.axes[] 1% 64 3 #D " IRTGTH D72, LFD XS IZANT 2,

’ axes|] ‘ values] ‘ AT T4

[0] (0] 0.0
(0] 1] 63.0
(0] 2] 63.0
1] (0] 0.0
1] 1] 0.0
1] 2] 0.0
2] (0] 0.0
2] 1] 63.0
2] 2] 63.0
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2. WG T« AR IR THEE T % F\\ % 72 © parameter.mesh_parameter.index_rule[] (ZZ N Z 1, 2,
1L,0Z2ANT 5,

3. YNWN=NRIRA—=RDAS : BGERDBIZODUTDNRNITA—REANT S,

UNNR—RT A= 5% | Ad 5|
ACCELERATION_VALUE_FOR_E-POTENTIAL 1.8
MAX_ITERATION_FOR_E-POTENTIAL_SOLVER 1.0eb
CONVERGENCE_CRITERION_FOR_E-POTENTIAL 1.0e-6
MONITORING_INTERVAL_OF_E-POTENTIAL_SOLVER 1000

4. HEYHEBDOAT) 1 1 AT v TOADEFRD T, DT=1.0e-3, FINAL_.STEP=1,
INTERVAL_OF_UDF_OUTPUT=1 2 ZhZTh AT 5,

5. WIELERD AT AT 2 MIE R E AT B,

KT A=, | AhT 5|
NUMBER_OF_COMPONENTS 2
AVERAGED_VOLUME_FRACTION 0.5, 0.5
Ca 1
CHARGE_DENSITY 0.0, 0.0
DIELECTRIC_CONSTANT 1.0, 1.0
B 1.0
ELECTRIC_POTENTIAL_AT_XY_PLANE_ZM 0.0
ELECTRIC_POTENTIAL_AT XY _PLANE_ZP 1.0

6. BEFGRMD ATT - FHTHREE L 72\,
7. Field : FFIZHREL 2,
8. region_condition D&k : ZLGHIZLL T D K S IR R E2IBET 5,

’ name_of_region ‘ name_of_target ‘ name_of_condition
YZ_BOUNDARY_PLANE_XM_AND_XP | VolumeFraction PERIODIC
ZX BOUNDARY_PLANE_YM_AND_YP | VolumeFraction PERIODIC
XY_BOUNDARY_PLANE_ZM_AND_ZP | VolumeFraction | ZM_WALL_ZP_WALL
YZ_BOUNDARY_PLANE_XM_AND_XP | ElectricPotential PERIODIC
ZX BOUNDARY_PLANE_YM_AND_YP | ElectricPotential PERIODIC
XY _BOUNDARY_PLANE_ZM_AND_ZP | ElectricPotential ZM_DIRICHLET __

ZP DIRICHLET

9. ZIDERK : LTDOLDITT 4 =V FE2HHT 5,

registered_field ‘ type ‘ name_of_region ‘ num_of_component ‘ io_flag ‘

VolumeFraction Scalar | ALL_VERTEX | $(Number_of_Components) | 1

ChemicalPotential | Scalar | ALL_-VERTEX | $(Number_of_Components) | 0
K_Field Vector | ALL.EDGE | $(Number_of_Components) | 0
5(*)$(3)

ElectricPotential Scalar | ALL_VERTEX
Pressure Scalar | ALL_VERTEX
Velocity Vector ALL_EDGE

W~
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10. procedures_table_for_initiallization {Z SINGLE_PHASE & \» 5 & #i% &#k L. VolumeFraction {ZXf L T
CONSTANT_VOLUME_FRACTION %2175 £ 5129 %,

11. procedured_table_for_evolution {Z TEST_03 &\ 5 i % &%k L. ElectricPotential iZ
ELECTRIC_POTENTIAL_SOLVER %&b 24T 3%,

12. RS
2.1.5 [5AGI4: FBEFXRESETICLBEHDOEL (1)
128x128 D 2 {RILA v ¥ 2 (xz V) I T AERDOEMPN 2 HFIZLSELDOEMDY Iab—Yay,

1. Ay adfEpk : FDM @728 parameter.mesh_parameter.type (& SIMPLERECTANGULAR &9 3,
parameter.mesh_parameter.axes(] (& 128 ZEID KL TH D57, BUTFTD XS IZANT S,

’ axes|] ‘ values] ‘ AT 574

(0] (0] 0.0
(0] 1] 127.0
[0] 2] 127.0
1] (0] 0.0
1] 1] 0.0
1] 2] 0.0
2] (0] 0.0
[2] 1] 127.0
[2] 2] 127.0

2. VIWN=NIFGA=ZDAN] : BGERDDLDUTDNRIT A =% AT 5,

VUN—RT A — 2% | A 5|
ACCELERATION VALUE_FOR_E-POTENTIAL 1.8
MAX_ITERATION FOR_E-POTENTIAL SOLVER 1.0¢5
CONVERGENCE_CRITERION_FOR_E-POTENTIAL 1.0e-5
MONITORING_INTERVAL_OF _E-POTENTIAL_SOLVER 1000

3. WEYHEEBD AT : 1 AT v TDADFHELD T, DT=1.0e-3, FINAL_ STEP=1,
INTERVAL_OF_MONITORING=1, INTERVAL_OF_UDF_OUTPUT=1 # TN ZNA LT 3,

4. WEEBD AT U o MR E AT 5,
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NI RA=RE AJ1T B 1H
NUMBER_OF_.COMPONENTS 2
CHARGE_DENSITY 0.0, 0.0
DIELECTRIC_CONSTANT 1.0, 2.0

B 1.0
ELECTRIC_POTENTIAL_AT XY_PLANE_ZM 0.0
ELECTRIC_POTENTIAL_AT XY_PLANE_ZP 1.0
NUMBER_-OF _DROPLETS 1
RADIUS_OF _DROPLETS 20.0
X_COORDINATE_OF_DROPLET 64
Y_COORDINATE_OF_DROPLET 1
Z_COORDINATE_OF _DROPLET 64

5. BEREMD AT RRCHRE L 0,
6. Field : BHZHE L 2\,

7. region_condition DFFk : FJHIZLAFD L S ITHERSFMAZRET 5,

‘ name_of_target name_of_condition

name_of_region

YZ_BOUNDARY_PLANE_XM_AND_XP K_Field PERIODIC
ZX_BOUNDARY_PLANE_YM_AND_YP K_Field PERIODIC
XY_BOUNDARY_PLANE_ZM_AND_ZP K_Field ZM_WALL_ZP_WALL
YZ_BOUNDARY_PLANE_XM_AND_XP VolumeFraction PERIODIC
ZX_BOUNDARY_PLANE_YM_AND_YP VolumeFraction PERIODIC
XY_BOUNDARY_PLANE_ZM_AND_ZP VolumeFraction ZM_WALL_ZP_WALL
YZ_BOUNDARY _PLANE_XM_AND_XP | ChemicalPotential PERIODIC
ZX BOUNDARY_PLANE_YM_AND_YP | ChemicalPotential PERIODIC
XY_BOUNDARY_PLANE_ZM_AND_ZP | ChemicalPotential | ZM_WALL_ZP_WALL
YZ_BOUNDARY _PLANE XM_AND_XP | ElectricPotential PERIODIC
ZX BOUNDARY_PLANE_YM_AND_YP | ElectricPotential PERIODIC
XY_BOUNDARY_PLANE_ZM_AND_ZP | ElectricPotential ZM_DIRICHLET __

ZP _DIRICHLET

8. DL EX.03 &[EEE,

9. procedures_table_for_initiallization (Z SINGLE_PHASE &\ £ Hi% &#k L. VolumeFraction (ZX} L T
SET_DROPLETS %2475 £ 5129 %,

10. procedured_table_for_evolution {Z TEST_04 &\~ 5 £ 7% €6k L. ElectricPotential (Z
ELECTRIC_POTENTIAL_SOLVER % #| b 24T 5,

11. FHRESET
2.1.6 [5AGI5: FEFXRESTICLDEHZDOEL (2)

EX.04 L ABEDFR (A v ¥at oA XL 64x64) I2BWVWT, Ny 7Ly b OFRMSRE RS SO
YIal—vay,
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1. Ay a®dfERk : FDM @728 parameter.mesh_parameter.type i& SIMPLERECTANGULAR &9 3,
parameter.mesh_parameter.axes[] 1% 64 2E|D “IRIGTH D72, LFDXSIZANT 5,

’ axes|] ‘ values|] ‘ ANTBT—4

(0] (0] 0.0
(0] 1] 63.0
[0] 2] 63.0
1] (0] 0.0
1] 1] 0.0
1] 2] 0.0
2] (0] 0.0
2] 1] 63.0
2] 2] 63.0

2. VILN=XF X =KD A} : EX.04 & [k,

3. HEYHEEH D AN : DT=1.0e-3, FINAL_STEP=10, INTERVAL_OF_MONITORING=10,
INTERVAL_OF _UDF_OUTPUT=5 2 ZNENATIT 5,

4. WBEEBD AT AN IS 2 MHEE R E AT B,

KT A—R%, | Ahd 5i |
NUMBER_OF_COMPONENTS 2
CA 1
CHARGE_DENSITY 0.0, 0.0
DIELECTRIC_CONSTANT 1.0, 2.0
B 1.0
ELECTRIC_POTENTIAL_AT_XY_PLANE_ZM 0.0
ELECTRIC_POTENTIAL_AT XY _PLANE_ZP 1.0
NUMBER_OF _DROPLETS 1
RADIUS_OF _DROPLETS 10.0
X_COORDINATE_OF_DROPLET 32
Y_COORDINATE_OF_DROPLET 1
7Z_COORDINATE_OF _DROPLET 32

5. BEFREMED AT] - RHTHRE L7,

6. Field : FRIZHHE L 720,

7. region_condition D& Fk : EX.04 & Ak,
8. LDk : EX.03 & [Flkk,

9. procedures_table_for_initiallization (Z SINGLE_PHASE &\ 5 £ % &$% L. VolumeFraction (ZXF L T
SET_DROPLETS %2475 & 529 5%,

10. procedured_table_for_evolution {Z TEST_05 &\ 5 %% &#k L. ElectricPotential {2
ELECTRIC_POTENTIAL_SOLVER %. ChemicalPotential {Z FLORY_HUGGINS &
ADD_ELECTRIC_EFFECT_OF _DIELECTRIC_MEDIUM % . VolumeFraction (Z
SOLVE_EQUATION_OF_CONTINUITY WITHOUT_FLOW % ZhZH#| b 4 5,

11. FHAESEST
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2.1.7 5B 6: Poiseuille it

BEIZHE N7z 64x64 D 2IRTEA v ¥ a(xz i) 2B BIENF vy 7% W7z Poiseuille it I 2 L —
valv,

1. Ay ¥ adDfERL : FDM D7z & parameter.mesh_parameter.type & SIMPLERECTANGULAR & § %,
parameter.mesh_parameter.axes[] |& 64 2H|D "R TH 57O, UTFDLSITANT 5,

’ axes|] ‘ values|] ‘ ANTBT—&

[0] [0] 0.0
(0] 1] 63.0
(0] 2] 63.0
] [0] 0.0
1] 1] 0.0
1] 2] 0.0
2] [0] 0.0
2] 1] 63.0
2] 2] 63.0

2. VINR—=RIFIRA—=BZDAN : FHF vy T2ZHAVEEZODUTDODNTIA—X%E AT S,

JNAN—RT A — 2 | A3 2 |
ACCELARATION_VALUE_FOR_PRESSURE_SOLVER 1.5
Max _Iteration_For_Pressure_Solver 1.0e6
Convergence_Criterion_For_Pressure_Solver 1.0e-4
MONITORING_INTERVAL_OF _PRESSURE_SOLVER 100
ACCELARATION_VALUE_FOR_VELOCITY_SOLVER 1.5
Max _Iteration_For_Velocity_Solver 1.0e6
Convergence_Criterion_For_Velocity_Solver 1.0e-4
MONITORING_INTERVAL_OF_VELOCITY _SOLVER 100
SKIP_INTERVAL_VELOCITY_CALCULATION 1

3. HEYEER D A S : DT=1.0e-3, FINAL_STEP=10, INTERVAL_OF_MONITORING=10,
INTERVAL_OF_UDF_OUTPUT=5 2 ZhZTh AT 3,

4. WEERD AT : NF I 2 WEER R AT19 B,

[ K5 x—2% ESE
NUMBER_OF_COMPONENTS 2
AVERAGED_VOLUME_FRACTION 0.5, 0.5
Ca 1
PRESSURE_GRADIENT -0.01
VISCOSITY 1,1

5. RO AT  BHTHRE L 2w,
6. Field : BHZHE L 2\,

7. region_condition D&k : FJHIZLAFD L S ITHERFM 2 RET 5,
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name_of_region name_of_target name_of_condition
YZ_BOUNDARY _PLANE_XM_AND _XP K_Field PERIODIC
ZX_BOUNDARY_PLANE_YM_AND_YP K_Field PERIODIC
XY_BOUNDARY_PLANE_ZM_AND _ZP K_Field ZM_WALL_ZP_WALL
YZ_BOUNDARY _PLANE_XM_AND_XP | VolumeFraction PERIODIC
ZX_BOUNDARY_PLANE_YM_AND_YP | VolumeFraction PERIODIC
XY_BOUNDARY_PLANE_ZM_AND_ZP | VolumeFraction | ZM_WALL__ZP_WALL
YZ_BOUNDARY_PLANE_XM_AND_XP Pressure BIASED_PERIODIC
ZX_BOUNDARY_PLANE_YM_AND_YP Pressure PERIODIC
XY_BOUNDARY_PLANE_ZM_AND_ZP Pressure ZM_WALL_ZP_WALL
YZ_BOUNDARY_PLANE_XM_AND_XP Velocity PERIODIC
ZX_BOUNDARY_PLANE_YM_AND_YP Velocity PERIODIC
XY _BOUNDARY_PLANE_ZM_AND _ZP Velocity ZM_WALL_ZP_WALL

8. L&k : LFDXSIZ 74—V KEEHT 5,

’ registered _field ‘ type ‘ name_of_region ‘ num _of_component ‘ io_flag ‘

VolumeFraction Scalar | ALL_VERTEX | $(Number_of Components)

ChemicalPotential | Scalar | ALL_-VERTEX | $(Number_of_Components)

K _Field Vector | ALL_EDGE | $(Number_of Components)
$(*)8(3)

ElectricPotential Scalar | ALL_.VERTEX | 1 1

Pressure Scalar | ALL_VERTEX | 1 1

Velocity Vector ALL_EDGE 3 1

9. procedures_table_for_initiallization (Z SINGLE_PHASE &\~ &% &#% L. VolumeFraction (ZXf L T
CONSTANT_VOLUME_FRACTION #4175 £ 5129 5%,

10. procedured_table_for_evolution {Z POISEUILLE FLOW &\ 5 £&Hi% &#x L. Velocity IZ
SOLVE_STOKES_EQUATION_AND_PRESSURE % #| b 24T 5,

11. FHEZELT

2.1.8 [SABIT: TR (1)

BEIZERENTZ 64x64 D 2 RIT A v ¥ 2 (xz Fill) (2B WT, BECHEEZ 5 X THIMS N3 012 & 28 EY
NDYIalb—vay,

1. A v ¥ a®DfERK : FDM D728 parameter.mesh_parameter.type & SIMPLERECTANGULAR & 9 3,
parameter.mesh_parameter.axes(] 1% 64 2D "RTTH L5720, ATFDESITAIT 5,
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’ axes|] ‘ values]] ‘ ANTBT—&

0.0
63.0
63.0

0.0

0.0

0.0

0.0
63.0
63.0

o

o
—

=)
N

—
o

—_
[y

—_
DO

[\~

LN Ml N RSN Ml N8 AU Nl =)

BAS PSR NN Nl Ml Ml =N N0 =)

2. YIWN=RFGA—=RDAN] : ENF vy TEANDIZOLLTDNRTA—R%E AT 5,

VILR—=F X —=&% AN$ 5 1H
LEES_EDWARDS_BC 0
ACCELARATION_VALUE_FOR_PRESSURE_SOLVER 1.5
Max Iteration_For_Pressure_Solver 1.0e6
Convergence_Criterion_For_Pressure_Solver 1.0e-4
MONITORING_INTERVAL_OF _PRESSURE_SOLVER 100
ACCELARATION_VALUE_FOR_VELOCITY_SOLVER 1.5
Max Iteration_For_Velocity_Solver 1.0e6
Convergence_Criterion_For_Velocity_Solver 1.0e-4
MONITORING_INTERVAL OF _VELOCITY_SOLVER 100
SKIP_INTERVAL_VELOCITY_CALCULATION 1

3. HEYIEER D AN : DT=1.0e-3, FINAL_STEP=10, INTERVAL_OF _MONITORING=1,
INTERVAL_OF_UDF_OUTPUT=5 %2 ZNhZTNANT 5,

4. WEGERD AT : UF IS 2 WEER R AT1T B,

| KT A—2% AT B
NUMBER_OF_COMPONENTS 2
AVERAGED_VOLUME_FRACTION 0.5, 0.5
Ca 1
VISCOSITY 1,1
VX_AT_XY_PLANE_ZM -1

VX_AT XY _PLANE_ZP 1
VY_AT XY _PLANE_ZM 0
VY_AT XY _PLANE_ZP 0
0
0

VZ_AT_XY_PLANE_ZM
VZ_AT_XY_PLANE_ZP

5. BEREZEMD AT  FHTHRE L2,
6. Field : BHZHE L 2\,

7. region_condition D&k : FIH/BIZA R D L S IZHAZK M 2BET 5,
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name_of_region name_of_target name_of_condition
YZ_BOUNDARY _PLANE_XM_AND_XP K_Field PERIODIC
ZX_BOUNDARY_PLANE_YM_AND_YP K_Field PERIODIC
XY_BOUNDARY_PLANE_ZM_AND_ZP K_Field ZM_WALL_ZP_WALL
YZ_BOUNDARY _PLANE_XM_AND_XP | VolumeFraction PERIODIC
ZX_BOUNDARY_PLANE_YM_AND_YP | VolumeFraction PERIODIC
XY_BOUNDARY_PLANE_ZM_AND_ZP | VolumeFraction | ZM_WALL_ZP_WALL
YZ.BOUNDARY_PLANE_XM_AND_XP Pressure PERIODIC
ZX_BOUNDARY_PLANE_YM_AND_YP Pressure PERIODIC
XY_BOUNDARY_PLANE_ZM_AND_ZP Pressure ZM_WALL_ZP_WALL
YZ_BOUNDARY_PLANE_XM_AND_XP Velocity PERIODIC
ZX_BOUNDARY_PLANE_YM_AND_YP Velocity PERIODIC
XY_BOUNDARY_PLANE_ZM_AND_ZP Velocity ZM_VELOCITY_SET__

ZP_VELOCITY_SET

8 BDER: : LTDE 274 — IV RE2&ET S,

’ registered field ‘ type ‘ name_of_region ‘ num_of_component ‘ io_flag ‘

VolumeFraction Scalar | ALL_VERTEX | $(Number_of_Components) | 1

ChemicalPotential | Scalar | ALL_-VERTEX | $(Number_of Components) | 0

K _Field Vector | ALL_EDGE | $(Number_of Components) | 0
$(*)8(3)

ElectricPotential Scalar | ALL_.VERTEX | 1 1

Pressure Scalar | ALL_.VERTEX | 1 1

Velocity Vector ALL_EDGE 3 1

9. procedures_table_for_initiallization {Z SINGLE_PHASE & \» 5 #fii% &8k L. VolumeFraction IZX} L T
CONSTANT_VOLUME_FRACTION %475 £ 5129 5,

10. procedured_table_for_evolution {Z SHEAR_ FLOW &\ 5 £ % ¥k L. Velocity (2
SOLVE_STOKES_EQUATION_AND_PRESSURE % #| b ¥4 T 5,

11. FHAESELT

2.1.9 mBAFI8: FYRN (2)

64x64 D 2 IRIEA v ¥ 2 (xz Fili) 1IZBWT, Lees Edwards BER &M% W23 0 IC X 2 EELDOY I 2L —
vay,

1. A v ¥ a®DfERK : FDM D728 parameter.mesh_parameter.type & SIMPLERECTANGULAR & 9 3%,
parameter.mesh_parameter.axes|] (& 64 2D —RTTH L5720, AFD L SIZAIT B,
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’ axes|] ‘ values]] ‘ ANTBT—&

[0] [0] 0.0
[0] 1] 63.0
(0] 2] 63.0
1] (0] 0.0
] 1] 0.0
1] 2] 0.0
2] (0] 0.0
2] 1] 63.0
2] 2] 63.0

2. YIWN=RFGA—=RDAN] : ENF vy TEANDIZOLLTDNRTA—R%E AT 5,

VILR—=F X —=&% AN$ 5 1H
LEES_EDWARDS_BC 1
ACCELARATION_VALUE_FOR_PRESSURE_SOLVER 1.5
Max Iteration_For_Pressure_Solver 1.0e6
Convergence_Criterion_For_Pressure_Solver 1.0e-4
MONITORING_INTERVAL_OF _PRESSURE_SOLVER 100
ACCELARATION_VALUE_FOR_VELOCITY_SOLVER 1.5
Max Iteration_For_Velocity_Solver 1.0e6
Convergence_Criterion_For_Velocity_Solver 1.0e-4
MONITORING_INTERVAL OF _VELOCITY_SOLVER 100
SKIP_INTERVAL_VELOCITY_CALCULATION 1

3. HEYIEER D AN : DT=1.0e-3, FINAL_STEP=10, INTERVAL_OF _MONITORING=1,
INTERVAL_OF_UDF_OUTPUT=5 %2 ZNhZTNANT 5,

4. WEGERD AT : UF IS 2 WEER R AT1T B,

| KT A—2% ANT B
NUMBER_OF_COMPONENTS 2
AVERAGED_VOLUME_FRACTION 0.5, 0.5
Ca 1
VISCOSITY 1,1
SHEAR RATE_XZ 0.1

5. BEREMD AT FRCHRE L 8w,
6. Field : Bz L 2\,

7. region_condition D&k : FJHIZLAFD &L S ITHERFMZRET 5,
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name_of_region name_of_target name_of_condition
YZ_BOUNDARY _PLANE_XM_AND _XP K_Field PERIODIC
ZX_BOUNDARY_PLANE_YM_AND_YP K_Field PERIODIC
XY_BOUNDARY_PLANE_ZM_AND _ZP K_Field ZM_WALL_ZP_WALL
YZ_BOUNDARY _PLANE_XM_AND_XP | VolumeFraction PERIODIC
ZX_BOUNDARY_PLANE_YM_AND_YP | VolumeFraction PERIODIC

XY _BOUNDARY_PLANE_ZM_AND_ZP | VolumeFraction | ZM_WALL_ZP_WALL
ZP_DIRICHLET

YZ_-BOUNDARY_PLANE_XM_AND_XP Pressure PERIODIC
ZX_BOUNDARY_PLANE_YM_AND._YP Pressure PERIODIC
XY_-BOUNDARY _PLANE_ZM_AND_ZP Pressure LEES_.EDWARDS_BC
YZ_BOUNDARY_PLANE_XM_AND_XP Velocity PERIODIC
ZX_BOUNDARY_PLANE_YM_AND_YP Velocity PERIODIC
XY_BOUNDARY _PLANE_ZM_AND_ZP Velocity LEES_EDWARDS_BC

8. LiDEk : LFDXSIZ 74—V KEEHT 5,

’ registered _field ‘ type ‘ name_of_region ‘ num_of_component ‘ io_flag ‘

VolumeFraction Scalar | ALL_.VERTEX | $(Number_of Components) | 0

ChemicalPotential | Scalar | ALL_-VERTEX | $(Number_of Components) | 0

K_Field Vector | ALL_EDGE | $(Number_of_ Components) | 0
$(*)8(3)

ElectricPotential Scalar | ALL_VERTEX | 1 0

Pressure Scalar | ALL_VERTEX | 1 1

Velocity Vector ALL_EDGE 3 1

9. procedures_table_for_initiallization (Z SINGLE_PHASE &\ 5 &% &#% L. VolumeFraction (ZX} L T
CONSTANT_VOLUME_FRACTION #4175 £ 5129 %,

10. procedured_table_for_evolution {Z SHEAR _FLOW &\~ £l % E#k L. Velocity (Z
SOLVE_STOKES_EQUATION_AND_PRESSURE % #| b 24T 5,

11. #HESET

2.1.10 &AEMF9: Fihofho ROy Ly b

BEIZHEE N7z 64x64 D 2 IRIEA v ¥ 2 (xz ) (2B B EHF vy 7% 7= Poiseuille fit v I KEE A
RESELLZ ROy Ty bPEETHHEDOYIab—Ya Yy,

1. Ay ¥ a®fERk : FDM D7z & parameter.mesh_parameter.type & SIMPLERECTANGULAR & § %,
parameter.mesh_parameter.axes[] 1% 64 2E|D “IRIGTH D572, LLFD X SIZANT 5,
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’ axes|] ‘ values]] ‘ ANTBT—&

0.0
63.0
63.0

0.0

0.0

0.0

0.0
63.0
63.0

o

o
—

o
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—
o
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—_
DO

[\~

LN Ml N RSN Ml N8 AU Nl =)

[\~

2. YNN=NRGA—BZDAN : FHF Yy T2HWBEZOUTDONRNTA—RE AT S,

INAR=RT A= K% ESEE
LEES_EDWARDS_BC 0
ACCELARATION_VALUE_FOR_PRESSURE_SOLVER 1.5
Max Iteration_For_Pressure_Solver 1.0e6
Convergence_Criterion_For_Pressure_Solver 1.0e-4
MONITORING_INTERVAL_OF _PRESSURE_SOLVER 100
ACCELARATION_VALUE_FOR_VELOCITY_SOLVER 1.5
Max _Iteration_For_Velocity_Solver 1.0e6
Convergence_Criterion_For_Velocity_Solver 1.0e-4
MONITORING_INTERVAL_OF _VELOCITY_SOLVER 100
SKIP_INTERVAL_VELOCITY_CALCULATION 100

3. HEYELER D A J) : DT=1.0e-3, FINAL_STEP=10000, INTERVAL_OF _MONITORING=1, INTER-
VAL_OF_UDF_OUTPUT=1000 % ZNZNANT 5,

4. WEERD AT : NF I 2 WEER R AT19 B,

R | ABd 5 |
NUMBER_OF_COMPONENTS 2
POLYMERIZATION_INDEX_N 1,1
DIFFUSION_COEFFICIENT 1.0, 1.0
Chi01 3.0
Ca 1
PRESSURE_GRADIENT -1.0e-3
VISCOSITY 1.0, 0.1
NUMBER_OF _DROPLET 1
RADIUS_OF _DROPLET 10.0
X_COORDINATE_DROPLET 32
Y_COORDINATE_ DROPLET 1
Z_COORDINATE_DROPLET 32

5. BiSR&MD AT RHTHIER L 72w,

6. Field : BHZHEL 2\,
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7. region_condition D& Fk 1 LG T D & S ITHRSFMEEZIBET 2,

name_of_region

‘ name_of_target

name_of_condition

YZ_BOUNDARY _PLANE_XM_AND_XP K_Field PERIODIC

ZX BOUNDARY PLANE_YM_AND_YP K_Field PERIODIC

XY_BOUNDARY _PLANE_ZM_AND_ZP K_Field ZM_WALL__ZP_WALL

YZ BOUNDARY_PLANE_XM_AND_XP | VolumeFraction PERIODIC

ZX_BOUNDARY_PLANE_YM_AND_YP | VolumeFraction PERIODIC

XY_BOUNDARY_PLANE_ZM_AND_ZP VolumeFraction | ZM_WALL__ZP_WALL

YZ BOUNDARY_PLANE_XM_AND_XP | ChemicalPotential PERIODIC

ZX_BOUNDARY _PLANE_YM_AND_YP | ChemicalPotential PERIODIC

XY_BOUNDARY PLANE_ZM_AND_ZP | ChemicalPotential | ZM_WALL_ZP_WALL

YZ_BOUNDARY_PLANE_ XM_AND_XP Pressure BIASED_PERIODIC

ZX_BOUNDARY_PLANE_YM_AND_YP Pressure PERIODIC

XY_BOUNDARY_PLANE_ZM_AND_ZP Pressure ZM_WALL_ZP_WALL

YZ_BOUNDARY _PLANE_XM_AND_XP Velocity PERIODIC

ZX_BOUNDARY_PLANE_YM_AND_YP Velocity PERIODIC

XY_BOUNDARY PLANE_ZM _AND_ZP Velocity ZM_ WALL_ZP_ WALL

8. LDk : LTFDXSIZ7 4 =V FEHHRT 2,

’ registered_field ‘ type ‘ name_of_region ‘ num_of_component ‘ io_flag ‘
VolumeFraction Scalar | ALL_-VERTEX | $(Number_of_Components) | 1
ChemicalPotential | Scalar | ALL_VERTEX | $(Number_of_Components) | 0
K_Field Vector | ALL.EDGE | $(Number_of_Components) | 0

$(*)3(3)
ElectricPotential Scalar | ALL_.VERTEX | 1 1
Pressure Scalar | ALL_.VERTEX | 1 1
Velocity Vector ALL_EDGE 3 1

9. procedures_table_for_initiallization {Z SINGLE_PHASE & \» 5 #fii% &8k L. VolumeFraction IZX} L T
SET_DROPLET % . ChemicalPotential (Z1% FLORY_HUGGINS %, K_Field IZi%
GRADIENT_CHEMICAL_POTENTIAL %2 ZNZ 1475 £ 5129 5,

10. procedured_table_for_evolution {Z POISEUILLE_FLOW & \»5 ##i% & &k L. ChemicalPotential (Z
FLORY_HUGGINS %, K_Field {Z GRADIENT_CHEMICAL_POTENTIAL %. VolumeFraction (Z
SOLVE_EQUATION_OF_CONTINUITY_WITH_FLOW %, Velocity (Z
SOLVE_STOKES_EQUATION_AND _PRESSURE % ZHhZh &0 4T %,

11. FHESET

2.1.11 J&AHI 10: Flory-Huggins DE2 B (4)
64x64 D 2 RILA v ¥ 2 (xz FlH) 12B1F 5 Flory-Huggins DRI L 2 WAEDHSEEDO S I 2L —va v, §it
R EE D AN o= BET 5,
1. Ay a®dfERk : FDM @728 parameter.mesh_parameter.type & SIMPLERECTANGULAR &9 3,
parameter.mesh_parameter.axes[] 1% 64 2E|D “IRIGTH D572, LFD X SIZANT 5,
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’ axes|] ‘ values]] ‘ ANTBT—&

[0] [0] 0.0

[0] [1] 63.0

[0] [2] 63.0

1] [0] 0.0

1] [1] 0.0

[1] 2] 0.0

2] [0] 0.0

2] [1] 63.0

2] 2] 63.0

2. YIWN=INFGA=ZDAI : L RDINFTA=REANT B,

VILR—=F X —=&% AN$ 5 1H
ACCELARATION_VALUE_FOR_PRESSURE_SOLVER 1.5
Max _Iteration_For_Pressure_Solver 1.0e6
Convergence_Criterion_For_Pressure_Solver 1.0e-4
MONITORING_INTERVAL_OF _PRESSURE_SOLVER 100
ACCELARATION_VALUE_FOR_VELOCITY_SOLVER 1.5
Max_Iteration_For_Velocity_Solver 1.0e6
Convergence_Criterion_For_Velocity_Solver 1.0e-4
MONITORING_INTERVAL_OF_VELOCITY_SOLVER 100
SKIP_INTERVAL_VELOCITY_CALCULATION 100

3. EYHEBD AN : DT=5.0e-3, FINAL_STEP=100000, INTERVAL_OF_MONITORING=10, IN-
TERVAL_OF_UDF_OUTPUT=5000 # TN ZNA T 5,

4. WIEERD AT« NF IS 2 WEER R AT19 B,

| 85 A-%% AN B
NUMBER_OF_COMPONENTS 2
POLYMERIZATION_INDEX_N 1,1
AVERAGED_VOLUME_FRACTION 0.5, 0.5
DEVIATION_FROM_AVERAGED_VOLUME_FRACTION 0.01
SEED_OF_RANDOM_NUMBER 715
DIFFUSION_COEFFICIENT 1.0, 1.0
Chi_01 3.0
Ca 1
VISCOSITY 1,1

5. BEREMD AT RRZHRE L 0,
6. Field : BHZHE L 2\,

7. region_condition DFFk : FGHIZLL T DO L S ITHR R4 EET 5,
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name_of_region

name_of_target

name_of_condition

YZ_BOUNDARY_PLANE_XM_AND_XP K_Field PERIODIC
ZX_BOUNDARY_PLANE_YM_AND_YP K_Field PERIODIC
XY _BOUNDARY_PLANE_ZM_AND_ZP K_Field PERIODIC
YZ_BOUNDARY_PLANE_XM_AND_XP VolumeFraction PERIODIC
ZX_BOUNDARY_PLANE_YM_AND_YP VolumeFraction PERIODIC
XY_BOUNDARY_PLANE_ZM_AND_ZP VolumeFraction PERIODIC
YZ BOUNDARY_PLANE_XM_AND_XP | ChemicalPotential PERIODIC
ZX BOUNDARY_PLANE_YM_AND_YP | ChemicalPotential PERIODIC
XY_BOUNDARY_PLANE_ZM_AND_ZP | ChemicalPotential PERIODIC
YZ_ BOUNDARY_PLANE_XM_AND_XP Pressure PERIODIC
ZX_BOUNDARY_PLANE_YM_AND_YP Pressure PERIODIC
XY_BOUNDARY_PLANE_ZM_AND_ZP Pressure PERIODIC
YZ_BOUNDARY_PLANE_XM_AND_XP Velocity PERIODIC
ZX BOUNDARY_PLANE_YM_AND_YP Velocity PERIODIC
XY_BOUNDARY _PLANE_ZM_AND_ZP Velocity PERIODIC
8. DGk : MTFDESIZT 1+ =V REBikT 5,

’ registered_field ‘ type ‘ name_of_region ‘ num_of_component ‘ io_flag ‘
VolumeFraction Scalar | ALL_VERTEX | $(Number_of Components)
ChemicalPotential | Scalar | ALL_-VERTEX | $(Number_of Components) | 0
K _Field Vector | ALL_EDGE | $(Number_of Components) | 0

$(*)$(3)
ElectricPotential Scalar | ALL_.VERTEX | 1 1
Pressure Scalar | ALL_.VERTEX | 1 1
Velocity Vector ALL_EDGE 3 1

9. procedures_table_for_initiallization (Z SINGLE_PHASE &\ 5 &7 % &#% L. VolumeFraction (ZX} L T
CONSTANT_VOLUME_FRACTION_WITH_NOISE %, ChemicalPotential {Z3x} L T FLORY_HUGGINS
%, K_Field 1Z5x LT GRADIENT_CHEMICAL_POTENTIAL %475 £ 5129 5,

10. procedured_table_for_evolution {Z TEST_MODEL_H & \»5 £ #i% &#% L. ChemicalPotential Z I%
FLORY_HUGGINS %, K_Field iZ1Z GRADIENT _CHEMICAL_POTENTIAL %, VolumeFraction {2
(=g
SOLVE_EQUATION_OF_CONTINUITY_WITH_FLOW % . Velocity (Z%
SOLVE_STOKES_EQUATION_AND_PRESSURE % ZfhZN#| HY4T3,

11. %1’%%?? . %‘[’%H#Fﬁﬁﬁi‘b)?@ D 75‘75‘%)0)‘/6?35%0

ISREAB11: ROy Ly hOAKE

64x64 D 2 RTTA v ¥ a(xz FH) IZBWT, =20 Ny FLy b EMIELZGEOEKRTAFI 7 AD
YIialb—vay, HEEEEE,

2.1.12

1. Ay a®dfERk : FDM @728 parameter.mesh_parameter.type & SIMPLERECTANGULAR &9 3,
parameter.mesh_parameter.axes[] 1% 64 2E|D “IRIGTH D572, LFD X SIZANT 5,
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’ axes|] ‘ values]] ‘ ANTBT—&

[0] [0] 0.0
[0] 1] 63.0
(0] 2] 63.0
1] (0] 0.0
] 1] 0.0
1] 2] 0.0
2] (0] 0.0
2] 1] 63.0
2] 2] 63.0

2. YIWN=RFGA—=RDAN] : ENF vy TEANDIZOLLTDNRTA—R%E AT 5,

VILR—=F X —=&% AN$ 5 1H
ACCELARATION_VALUE_FOR_PRESSURE_SOLVER 1.5
Max _Iteration_For_Pressure_Solver 1.0e6
Convergence_Criterion_For_Pressure_Solver 1.0e-4
MONITORING_INTERVAL_OF _PRESSURE_SOLVER 100
ACCELARATION_VALUE_FOR_VELOCITY_SOLVER 1.5
Max_Iteration_For_Velocity_Solver 1.0e6
Convergence_Criterion_For_Velocity_Solver 1.0e-4
MONITORING_INTERVAL_OF_VELOCITY_SOLVER 100
SKIP_INTERVAL_VELOCITY_CALCULATION 100

3. EWEHEB DO AN : DT=1.0e-3, FINAL_STEP=100000, INTERVAL_OF_MONITORING=100, IN-
TERVAL_OF_UDF_OUTPUT=10000 % ZIhZNh AN T 3,

4. WIEERD AT« NF IS 2 WEER R AT19 B,

| T A—a% AN B
NUMBER_OF_COMPONENTS 2
POLYMERIZATION_INDEX_N 1,1
DIFFUSION_COEFFICIENT 1.0, 1.0
Chi 01 3.0
Ca 1
VISCOSITY 1.0, 1.0
NUMBER_OF_DROPLET 2
RADIUS_OF _DROPLET 10.0, 10.0
X_COORDINATE_DROPLET 20, 44
Y_COORDINATE DROPLET 0,0
Z_COORDINATE_DROPLET 32, 32

5. BEREZEMD AT  FHTHRE L2,
6. Field : BHZHE L 2\,

7. region_condition D&k : FIH/BIZA R D L S IZHAZK M 2BET 5,
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name_of_region name_of_target name_of_condition
YZ_BOUNDARY_PLANE_XM_AND_XP K_Field PERIODIC
ZX_BOUNDARY_PLANE_YM_AND_YP K_Field PERIODIC
XY _BOUNDARY_PLANE_ZM_AND_ZP K_Field PERIODIC
YZ_BOUNDARY_PLANE_XM_AND_XP VolumeFraction PERIODIC
ZX_BOUNDARY_PLANE_YM_AND_YP VolumeFraction PERIODIC
XY_BOUNDARY_PLANE_ZM_AND_ZP VolumeFraction PERIODIC
YZ BOUNDARY_PLANE_XM_AND_XP | ChemicalPotential PERIODIC
ZX BOUNDARY_PLANE_YM_AND_YP | ChemicalPotential PERIODIC
XY_BOUNDARY_PLANE_ZM_AND_ZP | ChemicalPotential PERIODIC
YZ_ BOUNDARY_PLANE_XM_AND_XP Pressure PERIODIC
ZX_BOUNDARY_PLANE_YM_AND_YP Pressure PERIODIC
XY_BOUNDARY_PLANE_ZM_AND_ZP Pressure PERIODIC
YZ_BOUNDARY_PLANE_XM_AND_XP Velocity PERIODIC
ZX BOUNDARY_PLANE_YM_AND_YP Velocity PERIODIC
XY_BOUNDARY _PLANE_ZM_AND_ZP Velocity PERIODIC

8. LDk : MFD L5127 4 — IV NEBHT 5,
’ registered_field ‘ type ‘ name_of_region ‘ num_of_component ‘ io_flag ‘
VolumeFraction Scalar | ALL_VERTEX | $(Number_of_Components) | 1
ChemicalPotential | Scalar | ALL_-VERTEX | $(Number_of_Components) | 0
K_Field Vector | ALL_EDGE | $(Number_of Components) | 0
$(*)3(3)
ElectricPotential Scalar | ALL_VERTEX | 1 1
Pressure Scalar | ALL_VERTEX | 1 1
Velocity Vector ALL_EDGE 3 1

10.

11.

procedures_table_for_initiallization {Z SINGLE_PHASE & \» 5 £ 7% &#k L. VolumeFraction IZX} L T
SET_DROPLET % . ChemicalPotential (Z1% FLORY_HUGGINS %. K_Field IZ{%
GRADIENT_CHEMICAL_POTENTIAL # ZNWZ 75 & 5129 5%,

procedured_table_for_evolution {Z POISEUILLE_FLOW &\~ £ % &#k L. ChemicalPotential {2
FLORY_HUGGINS %, K_Field {Z GRADIENT_CHEMICAL_POTENTIAL %. VolumeFraction (Z
SOLVE_EQUATION_OF_CONTINUITY_WITH_FLOW %, Velocity (Z
SOLVE_STOKES_EQUATION_AND_PRESSURE %z ZN# H Y4 T3,

>

ST
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2.2 AREREEDES I 2L —4 PhaseSeparation FEM D i F1&/E

ZOHITIXERERIEIZ L B LMRARS I 2 L — & PhaseSeparation FEM D&t f#I 2R3, 245 D)HH
Bz A AN UDE 7714, 7 714V MUFFIN OEAARDOT 2 L 27 NV IZREY DT 4 L 2
U E LT LTV,

2.2.1 A1 FERRDO Y T =K1 (Couette i)

MG DAZEEIES 40T, AT MR O L (Y A L) A —E@ETRE L, N CTHEE LI
BHBIREM L TV D,

Vx = const, Vy=Vz=0

I 7

periodic E : / E periodic

2.1: PhaseSeparation FEM # f#il: EARAN D > 7 —fi# (Couette it) DFEE

[AJ1 UDF 7 7 1 JV]

MUFFIN5/sample/muffinbebeta/PhaseSeparation/EX01/EX01_in.udf

[AJ1 UDF 5]

e parameter.mesh_parameter:

JeIk 24 7 UNSTRUCTURED_RECT, 8x8x3 2%, X Al 3 &M R 5k,

e parameter.pysical_parameter|] :

MR (“VISCOSITY™) % 20 12 & LT3,

e region.condition]]

BREMEZTO L ST HEEES L LTEZT WS,
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i EZEE B EXEAL
YMIN_P BOUNDARY_VERTEX_YMIN | Pressure | D 1
YMIN_Vx | BOUNDARY_VERTEX_YMIN | Velocity | D_-VX | 0
YMIN_Vy | BOUNDARY_VERTEX_YMIN | Velocity | D_-VY | 0
YMIN_Vz | BOUNDARY_VERTEX_YMIN | Velocity | D.-VZ | 0
YMAX_Vx | BOUNDARY_VERTEX_YMAX | Velocity | D-VX | $(YMAX_Vx)
YMAX_Vy | BOUNDARY_VERTEX_YMAX | Velocity | D_-VY | 0
YMAX_Vz | BOUNDARY_VERTEX_YMAX | Velocity | D.-VZ | 0

0

0

ZMIN_Vz BOUNDARY_VERTEX_ZMIN | Velocity | D_VZ
ZMAX_Vz | BOUNDARY_VERTEX_ZMAX | Velocity | D_VZ

— Y AJEH (BOUNDARY_VERTEX_YMIN) THU%Z 1 &£ L TW5,
— Y HHEHEDEENR Y MVEDIETATEH,

— Y HEOEEHOEE X D DFEH physical_parameter D HDFHHEEH /T A —&X 1 YMAX_Vx
ZHIALTHREINTVS,

— Z @iz |E 2B (BOUNDARY_VERTEX_ZMIN, BOUNDARY_VERTEX_ZMAX) T#& D
Z [y OAEEYIZHRET DI ET XY HAD 2IRTHFENEZ DB ENTED,

e dynamics_manager.registered_field[]

Velocity, Pressure. Viscosity @ 3 DDIFD A% EEkL T\ 5,

2.2.2 GAAI2: FTEREARD RN (Poiseuille Ji)
MG DA ZEFET BT, FATRBEZRENHDITENEZZMATEL /N TDH 5,

<

=0

P —— -
’
’
4
U
/
/
/
’

.

P=Po +AP P=Po

|

\
\
\
\
\
N
8
N

)

2.2: PhaseSeparation_ FEM j#F#l: EA7 7282 DE DR (Poiseuille i) D& E

[A1 UDF 7 7 1 L]

MUFFIN5/sample/muffinbebeta/PhaseSeparation/EX02/EX02_in.udf

Iphysical_parameter (Z1Z¥ = 2 7 I I NTWRWMEEDHZLRTIDON T A =R ZHHENEHE L TCANTEIENTES, 20k
SNTA—=RIFZ ZTOFID & SIS MA DML UTEIALZD, O RTA—XDfEE UTEIHT 2 LM TE S,
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[A71 UDF #&]

e parameter.mesh_parameter:

etk 2 4 7 UNSTRUCTURED RECT. 16x16x3 43I,

e parameter.pysical_parameter]] :

BEMEERB (“VISCOSITY?) % 10 1ZBE LT W5,

e region.condition]]
B2 AR O X 5 I slgsff & LTEA TS,

| % EZEE E EXE3E

XMIN_p BOUNDARY _VERTEX XMIN | Pressure | D 1

XMAX p BOUNDARY_VERTEX XMAX | Pressure | D 0

XMIN_Vy | BOUNDARY_VERTEX XMIN | Velocity | D-VY | 0

XMIN_Vz | BOUNDARY_VERTEX XMIN | Velocity | D-VZ | 0

XMAX_ Vy | BOUNDARY_VERTEX XMAX | Velocity | D.-VY | 0

XMAX_Vz | BOUNDARY_VERTEX XMAX | Velocity | D.VZ | 0

YMIN_Vx | BOUNDARY_VERTEX_YMIN | Velocity | D-VX | 0

YMIN_Vy | BOUNDARY_VERTEX_YMIN | Velocity | D-VY | 0

0

0

0

0

0

0

YMIN_Vz | BOUNDARY_VERTEX_YMIN | Velocity | D_-VZ
YMAX_Vx | BOUNDARY_VERTEX_YMAX | Velocity | D_-VX
YMAX_Vy | BOUNDARY_VERTEX_YMAX | Velocity | D_-VY
YMAX_Vz | BOUNDARY_VERTEX_YMAX | Velocity | D_-VZ
ZMIN_Vz BOUNDARY_VERTEX_ZMIN | Velocity | D_-VZ
ZMAX_Vz | BOUNDARY_VERTEX_ZMAX | Velocity | D_-VZ

— X (IZEHER 2 DOHER (BOUNDARY _VERTEX _XMIN, BOUNDARY_VERTEX_XMAX) TODJE
HENLIZRD L5127 5,

— X IZHmEZR 2 DDA (BOUNDARY_VERTEX XMIN THED Y fn L Z o€ niinsd &
5129 5,

— Y SNz EE 2B (BOUNDARY _VERTEX_YMIN, BOUNDARY _VERTEX_YMAX) O E N
7 MVESIETRTE R,

— Z Wiz mE2BERE (BOUNDARY_VERTEX_ZMIN, BOUNDARY_VERTEX_ZMAX) T#&E D
Z AR DAL OIZEET 52 LT XY HHND 2IRTHFHENE DL B ZENTE S,

e dynamics_manager.registered_field[]

Velocity, Pressure. Viscosity @ 3 DDIFD A% EEFRKL T\ 5,

(R IE]

FEM ¥ X 2 L — &2l PhaseSeparation FDM (Z & % Biased Periodic i &2 €T 2 Z L3 TE W0,
ZZT X AR EEPERE TRODI, HEDY BH L Z R nilis b5t % 5 2 T Poiseuille
ReFzEHL T2,

2.2.3 [GFAI3: 2 K9 % Flory-Huggins BH T RJ)LF¥—TODHEDEE

RNGDIRN 2 A RDOHESHEDY I 2L —Y 3y, HHI RV F —IZ1d Flory-Huggins €7 V2 {HHT 5,
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[AZJUDF 7 7 1]

MUFFIN5/sample/muffinbebeta/PhaseSeparation/EX03/EX03_in.udf

[A71 UDF #5]
e parameter.mesh_parameter:

JEIRZ 4 7 UNSTRUCTURED_RECT. 32x32x4 ¥, XY, Z W3 D HENE BB R M,

e parameter.pysical parameter]] :

’ Parameter % (KEY) ‘ fiEi ‘
NUMBER_OF_COMPONENTS 2
POLYMERIZATION_INDEX_N 1,1
AVERAGED_VOLUME_FRACTION 0.5, 0.5
DEVIATION_FROM_AVERAGED_VOLUME_FRACTION | 0.01
SEED_OF_RANDOM_NUMBER 1
Ca 1.0
DIFFUSION_COEFFICIENT 1.0
Chi_01 3.0
MODE_COUPLING_CONSTANT_GO 1.0

e region.condition|]

T ARTOSHAN B SAM70 D CTESRMIIFHT 5 X 5 B EIT R,

e dynamics_manager.registered_field]|

VolumeFraction, ChecmicalPotential. K_Field ® 3 DDI5D A% ZfkL T\ 5,

o dynamics_manager.procedures_table_for_initialization[].command_list[]

VolumeFraction % — kR A MIZFES E2MA 537 R
CONSTANT_VOLUME_FRACTION_WITH_NOISE T#J#i{tL T\ 5,

e dynamics_manager.procedures_table_for_evolution[].command_list|]

REET TR E ZATFO L S ITHERL T 5,

’ 5D &b ‘ a<w v R
ChemicalPotential | FLORY_HUGGINS
K_Field GRADIENT_CHEMICAL_POTENTIAL

VolumeFraction SOLVE_EQUATION_OF _CONTINUITY_WITHOUT_FLOW

2.2.4 G 4: 2 %9 % Flory-Huggins BHI R F—TOHELE - FingdH Y

A OF) & (AR D 2 B5 R DI #E% Flory-Huggins HHIT AV F —Z2 HWTEHE L TWE A, 2 OFITiii
NIEOHRED ANTWD,

[AZJUDF 7 71 JV]

MUFFIN5/sample/muffinbebeta/PhaseSeparation/EX04/EX04_in.udf
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[A71 UDF f&5]
e parameter.mesh_parameter:
k& 4 7 UNSTRUCTURED RECT. 32x32x3 3#l, X,Y,Z \N§ 1D G I AR M

e parameter.solver_parameter|| :

EE L ES % Stokes i UTHET 272DIZAFONRT A —REHET 5,

’ Parameter name(KEY) value
MATRIX_SOLVER ICCG
DT FOR_V 0.05
MAX ITERATION_FOR_VELOCITY_SOLVER | 500
CONVERGENCE_CRITERION_FOR_ $(DT_-FOR_V)$(*)$(0.01)
VELOCITY_SOLVER
SKIP_INTERVAL_VELOCITY_CALCULATION | 50

— DT_FOR._V % Stokes it H D7D DA T Y TETH 5, ZHId#g 0 K UHEIZ & - THEL
REET B FOHRBENEMTH b, EEROYHKER L ZER250TH5, ZOHBATY 7
il 1.5.2 Hio X (1.79) DFRM%7-9 £ S5 I12ikd 5,

— CONVERGENCE_CRITERION_FOR_VELOCITY_SOLVER 3/¢5 X — &% DT_FOR_V %#HW\T
HEIN, A7y T OHENBEEZA 0.0l IR R E Z EMIREEE 2 5 55120 TWA,

— SKIPINTERVAL_VELOCITY_CALCULATION=50 |3# & & FEHEIE NI A 5 v 7 50 [|[I2—
HOEETITRbND I ERLTWS, ZHILEHEGFHEZELIZAT Y T8 2 & CHERM
EIHET A0 TH Y. EEBOLIADNE AT Y THIZN NI WZ L E2FEELTWVWS,

e parameter.common_physical_parameter: AT D X 512 A3 %, DT=1.0e-2, FINAL_STEP=2000, IN-
TERVAL_OF_MONITORING=1,
B LU INTERVAL_OF_UDF_OUTPUT=500.

e parameter.physical_parameter][] :

Parameter % (KEY) ‘ fE ‘
NUMBER_OF_.COMPONENTS 2
POLYMERIZATION_INDEX_N 1,1
AVERAGED_VOLUME_FRACTION 0.5, 0.5
DEVIATION_FROM_AVERAGED_VOLUME_FRACTION | 0.01
SEED_OF_RANDOM_NUMBER 1

Ca 1.0
DIFFUSION_COEFFICIENT 1.0
VISCOSITY 1.0
Chi_01 3.0

e region.condition]]
T RTOH AN SR M2 O TR MR E 2 5 B EIER,
e dynamics_manager.registered_field||

VolumeFraction, ChecmicalPotential, K_Field IZfill 2 THEELG DU D 728 D Velocity, Viscosity, Pres-
sure Z &k L T\ 5,
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o dynamics_manager.procedures_table_for_initialization[].command_ list[]
VolumeFraction 3% =Rk M S E2MA LA U F
"CONSTANT_VOLUME_FRACTION_WITH_NOISE” THJIH{LL T3,

e dynamics_manager.procedures_table_for_evolution[].command list[]

REEIT FRE 2 AT O X D ITHEL TWa,

’ 1504 i ‘ av U R
ChemicalPotential | FLORY_HUGGINS
K_Field GRADIENT_CHEMICAL_POTENTIAL

VolumeFraction SOLVE_EQUATION_OF_CONTINUITY _WITH_FLOW
Velocity SOLVE_STOKES_EQUATION_AND_PRESSURE
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o7

3.1 ABREDEHEDES T 2L —% PhaseSeparation FDM D3IZMD 1<

VRENTA—H

3.1.1 PhaseSeparation FDM O AF/XS XA —4—F&

INT A — R DAHI

N A — R DK E PR T D5

NUMBER_OF_COMPONENTS

J% 0 £

B

otk U izER TRV ¥— B

DIELECTRIC_.CONSTANT

HHEE cpo BAHIRFIL LTE R 5,

CHARGE_DENSITY

J% 5> D ERT pq

GAMMA_S

BED & BT &M DRI T3V F — 00

GAMMA_S_REGION

BEDRRNNEE £D T ED DFE L RV F — 4,
MRS S LT A5 Z N TE S,
UTD 8>z ¥EAEEHTRY - THRET 5,

component-id potential xmin ymin zmin xmax ymax zmax

ACCELERATION_VALUE
_FOR_E-POTENTIAL

BERT VY Yy IVEE D 2 D INEK

MAX_ITERATION
_FOR_E-POTENTIAL_SOLVER

BHAT ¥ v VA7 0 DFAM Y K UK

CONVERGENCE_CRITERION_FOR
_E-POTENTIAL

WHHT > v LA RO

MONITORING_INTERVAL_OF
_E-POTENTIAL_SOLVER

BERT ¥ ¥ v VEL OIS E = % — I

ELECTRIC_POTENTIAL_.GRADIENT

WG RT V¥ v VAR D RIEARE

ELECTRIC_POTENTIAL
AT YZ PLANE_XM

BERT VY v VBRI (YZ O —X i)

ELECTRIC_POTENTIAL
AT YZ PLANE_XP

BERT VY v VBRI (YZ T O +X (i)

ELECTRIC_POTENTIAL
AT ZX_PLANE_-YM

BRART Y v VERE (ZX B —Y )

ELECTRIC_POTENTIAL
AT ZX PLANE_YP

WA T > v VBIFE (ZX O +Y )

ELECTRIC_POTENTIAL
AT XY _PLANE_ZM

BHRT VY v VEIRE (XY B —Z )

ELECTRIC_POTENTIAL
_AT XY _PLANE_ZP

BERT > v VBRI (XY O +2Z i)

CONSTANT_TERM_OF

B SR B AL A
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_ELECTRIC_POTENTIAL
_OSCILLATION_AT_YZ_PLANE_XP

¢($, Y, Z)|Boundary = ¢o + 5¢ . Sin(wt)
TD ¢, (YZHD +X fll)

AMPLITUDE _OF_ELECTRIC_POTENTIAL
_OSCILLATION_AT_YZ_PLANE_XP

BERIRBEAI R D 6o(Y Z H D +X )

FREQUENCY_OF_ELECTRIC_POTENTIAL
_OSCILLATION_AT_YZ_PLANE_XP

BSIREN AL SR D w(YZ H D +X )

GRADIENT_OF _E-POTENTIAL
AT YZ PLANE_XM

BERT VY v VAROBEFRE (YZ HD —X )

GRADIENT_OF_E-POTENTIAL
AT YZ PLANE_XP

BHRT VY v VARLOBIRE (VZ H D +X )

GRADIENT_OF_E-POTENTIAL
AT ZX PLANE_YM

BHRT VY Y VAROBERE (ZX EO - )

GRADIENT_OF_E-POTENTIAL
AT ZX PLANE_YP

BGRT VY v VAR OERE (ZX O +Y fil)

GRADIENT_OF_E-POTENTIAL
AT XY _PLANE_ZM

BEART VY vy VAROESE (XY HO —Z )

GRADIENT_OF_E-POTENTIAL
AT XY _PLANE_ZP

BEAT > v LV AROERE (XY B0 +2 )

SEED_OF_RANDOM_CURRENT

W EY K (J) OWIEE 7 v X AIZE5E X2
& E OFRLEAIH iE

STRENGTH_OF_NOISE

WYER S K (J) OPIEE T 2 X MZE5 A5
LEDREZ

CA

FyYyv¥oU—#

MONITORING_INTERVAL_OF
_PRESSURE_SOLVER

G EHE DO ARILE = & —[H b

ACCELERATION_VALUE_FOR
_PRESSURE_SOLVER

JE 35 515 O it (K] -

MAX_ITERATION_FOR
_PRESSURE_SOLVER

FER SRt E OB Y K U

CONVERGENCE_CRITERION J 7335 5 B D USRI E Al
_FOR_PRESSURE_SOLVER
VISCOSITY Ji% 53 D R VEFRE 1),

PRESSURE_GRADIENT

113512 Biased Periodic Condition Z @A T 5 & &D
BRE DA

PRESSURE_AT_YZ PLANE_XM JESG OB E (YZ HD —X )
PRESSURE_AT_YZ PLANE_XP JESS OB E (Y Z HD +X )
PRESSURE_AT_ZX PLANE_YM FEHG OB E (ZX T Y i)
PRESSURE_AT_ZX PLANE_YP JESG OB E (ZX D +Y )
PRESSURE_AT XY _PLANE_ZM JEGOESYE (XY HD —Z i)
PRESSURE_AT XY _PLANE_ZP JES15 DB YE (XY HO +Z )
CONSTANT_VALUE_OF P B S IR B e A S

_OSCILLATION_AT
-YZ_PLANE_XP

P(.’IJ, Y, Z)|Boundary = Po + oP - Sin(wt)
TO P (YZHD +X fil)

AMPLITUDE_OF_P

BESHREIE WSRO P(Y Z 1D +X )
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_OSCILLATION_AT_YZ_PLANE_XP

FREQUENCY_OF_P
_OSCILLATION_AT_YZ_PLANE_XP

BSHREIE IS D w(Y Z O +X )

VELOCITY_RAW_DATA FILE

HWEEZ T 7AIWVANTHIET S ED
A7 7 ANV

SKIP_INTERVAL
_VELOCITY_CALCULATION

HEGERIE Z ORI A T v TS

VX_AT_YZ_PLANE_XM

HE X B OB (YZ [ —X )

VY_AT_YZ_PLANE_XM

VZ_AT YZ PLANE_XM

WY By OBIFYE (Y Z D —X )
)

VX_AT_YZ_PLANE XP

W Z Ry DESYE (YZ o —X
HE X i OB HE (YZ O +X )

VY_AT_ YZ PLANE XP

VZ_AT_YZ PLANE XP

HEY EnDBFUE (YZ o +X )
WE Z R OBFE (YZ D +X )

VX_ AT ZX_PLANE_.YM

H
WEE X Ry OBIFUE (ZX 1D —Y fll)

VY_ AT ZX_PLANE_YM

HIE Y A OBRE (ZX T —Y
(

VZ_AT_ZX PLANE_YM W Z o OBFYE (ZX o Y {fll
VX AT ZX PLANE_YP HE X RO DEESYE (ZX T +Y
VY_AT ZX PLANE_YP WY K OESME (ZX T +Y
VZ_AT_ZX_PLANE_YP WE 7 185 DBiSHE (

VX_AT_XY_PLANE_ZM WE X R OBEFUE (XY D —Z Ml

VY_AT XY _PLANE_ZM

T Y W OESHE (XY @0 —Z 1

VZ_AT _XY_PLANE_ZM

)
)
)
)
ZX WD +Y {l)
)
)
)

WEE Z o DESYE (XY HD —Z

VX_AT XY_PLANE_ZP

VY_AT XY _PLANE_ZP

WEE X R OELSUE (XY H O +2Z )
WY R DEFUE (XY H D +7 )

VZ_AT XY_PLANE_ZP

W Z Ry OEISUE (XY O +2Z i)

SHEAR RATE_XZ

Lees Edwards 35¢ 5 @D shear rate(X Z 7))

MONITORING_INTERVAL_OF
_VELOCITY_SOLVER

WA R DUHRILE = X — Wb

ACCELERATION_VALUE_FOR HE LR E O MNE R 1
_VELOCITY_SOLVER
CONVERGENCE_CRITERION_FOR TR 35 S SR oD N o e il

_VELOCITY_SOLVER

MAX_ITERATION_FOR
_VELOCITY_SOLVER

R FESEHR D BRI D R UK

CHI_-mn

B3 nm D x-NF A=K (m<nDHAGZDB)

POLYMERIZATION_INDEX_N

BT DEAE N, 2lide ULTHAS

AVS_DATA FILE_NAME

AVS ER T — &2 SR 0 RIS W) HHE %
ANTBELEDT 71V

AVERAGED_VOLUME_FRACTION

#5853 DVRT T =R DY oo

DEVIATION_FROM
_AVERAGED_VOLUME_FRACTION

BB RYIMEIZG 25 ) A ADKES

SEED_OF_RANDOM_NUMBER

R RYMMEIZ 52 5 ) A XDOEIOFE

VOLUME_FRACTION_GRADIENT
_ALONG.X

1AFES I p,, D X M Biased Periodic Condition
THE AT 5 A0
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VOLUME_FRACTION_GRADIENT
_ALONG.Y

KFE S I p, DY JiH Biased Periodic Condition
THEHT 580

VOLUME_FRACTION_GRADIENT
_ALONG_Z

HRRESY 35 o, D Z J5A Biased Periodic Condition
THEHT 5 A0

BULK_VOLUME_FRACTION

BRI HIG Yo D73V 7 BiFREA T O£ o) B FE

REMOVE_FRACTION_OF_SOLVENT

BE5te o 2 0 Bk < Sl G

INITIAL_SHEAR_STRAIN_ZX

D HIGIZ Affine ZHCTHIMIERE S5 L2 D
IO 9 A

NUMBER_OF_DROPLETS

D RIGORE T D < 2 W

RADIUS_OF_DROPLET

{RFE RIGHIHAZRE T D < B KW DF2E

X_COORDINATE_OF_DROPLET

B RIGUHRETOL 2RBMD X FEZ

Y_COORDINATE_OF_DROPLET

D RIGHHIRETOL 2RIWMD Y Jpid

Z_COORDINATE_OF _DROPLET

KD RIGHHIRETOL 28D Z PERE

NUMBER_OF _ LAMELLAE

HHED RGN ETOL ST AT

DIRECTION_OF_LAMELLAE

AR IRE D 5 2 5 i1 (X7 Y[ Z")

PHASE_OF LAMELLAE

B B IR D 5 A 5 O (0717

DIFFUSION_COEFFICIENT

F I DIRBEREL L
FH7> MRS BT OILHEI R DIE A I

ALPHA _OHTA KAWASAKI

Ohta-Kawasaki & T )V DRI o

XI_.OHTA _KAWASAKI

Ohta-Kawasaki € 7 )LV DR €

G_OHTA _KAWASAKI

Ohta-Kawasaki € 7 )V DIRE g

OBSTACLE_DATA _FILE

Obstacle(FEEW) fLEF#®RE AT 57 71 V%4

INITIAL_DIFFUSION_FIELD

M RS 1T DIRHGETEIZ B 1 B iR 4 Rk O 4 1 i

DF_AT_YZ_PLANE_XM

R kS BT OIREGHR - BEfYE (YZ o —X

DF_AT_YZ_PLANE_XP

M RS - C OIRBGETEE « BESYE (YZ D +X

DF_AT ZX_PLANE_YM

M3 R E |- C OIRBGETER - BEMiE (ZX D Y

DF_AT ZX_PLANE_YP

DF_AT XY_PLANE_ZM

DF_AT XY_PLANE_ZP

)
)
)
R4 Bk S T OHLERGHE iﬂ??‘f (ZX H®D +Y {l)
M BEREE 1T OIRBGET S « BE5UE (XY oD —Z fll)

( )

FUE
M RS 1T OIRBGET S - BESYE (XY D 42 il

3.1.2 PhaseSeparation FDM OF|HelgEi D —&

13 A BRI _E T D PRHUERER

ERE ER T
ChemicalPotential | {bFHRT > ¥ ¥ IV u,
ElectricPotential BGRT VY IV ®
K _Field MHY Jo(K)

Pressure JE1% P

Velocity HEY; v

VolumeFraction HRED G )q

Obstacle bR

Diffusion_Field M0 Bt E T O IRENS
Diffusion_Flux I RS BT DOHRER R

A K Field ® o = 0 B I3HAE GBI K 2183 572012

HINEZ 2D 5,
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3.1.3 PhaseSeparation FDM DN IT > R—&

ChemicalPotential : {E%¥RTF V> vILig AV K—8&

’ ChemicalPotential ‘ 2 HR

RHIFERR O "SET_ZERO”

IRFFET R 1 "SYMMETRIC_GL”

IRffHIFE R 2 "FLORY_HUGGINS”

e 3 "OHTA_KAWASAKI 2”

ReHIF R 4 "ADD_ELECTRIC_EFFECT_OF_DIELECTRIC_MEDIUM”
R 5 "ADD_ELECTROSTATIC_EFFECT_USING_.CHARGE_DENSITY”
e 6 "ADD_EFFECT_OF WETTING_FOR_UNIFORM_Z_WALL”
IR 7 "ADD_EFFECT_OF WETTING_REGION”

FHMRE%E 0 "RETURN_TRUE_FUNC”

1. ChemicalPotential FFEIFRE I~ > K i

%4 | ”SET_ZERO”

e | HE2 L RICRET 5,

E »SYMMETRIC_GL”

Fae 2 4 % Ginzburg-Landau €TV p = —1 +¢3 — Ay = 1 — 1)
HAZ L TWBH 0 | VolumeFraction

ey "FLORY_HUGGINS”

BRE Flory-Huggins ® HFH T X V¥ —% W T/LFERT V¥ v VEEIRT 5,

/85 A —% 0 | NUMBER_.OF_.COMPONENTS
MIFEINT XA —% 1 | CHLLmn
HKAFNT A —2& 2 | POLYMERIZATION_INDEX_N

#FR ”OHTA_KAWASAKI 2”

B&ne 2 %47 % Ohta-Kawasaki € 7 )V (Proc. of SPIE, 8680, 868011 (2013))

0= —5%77 +gn® — V2n , where n = 21pp — 1

K_Field D~ > FiZl&
"GRADIENT_CHEMICAL_POTENTIAL.ORDER_PARAMETER”.
VolumeFraction D 2% > FIZIZ”SOLVE_OHTA _ KAWASAKI 2" ZfH\W5 Z
L, RTEFRy(= aM) TAT =Y V7 INTW5 (alf Kuhn ),

& =2f(1— )N - Mlifjﬂ) DEFERBH Y, FiEYTEY 2 aKY
~—O7uy 7Rk, NIFHEE, ¢ FMHEER ST A =%, s(f) IR
RKED, IR f=05DLE s(f)=0.9,

KAZEL TWBY 0 | VolumeFraction

A8 A —X 0 | XI.OHTA_KAWASAKI
HAFNT A —& 1 | G.OHTA KAWASAKI
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”ADD_ELECTRIC_EFFECT_OF_DIELECTRIC_MEDIUM?”

KRB RIGIZIKE T DFHERIGEHERT Vv VGO 2 W,
B N TOFBMUREKL UTOMBEEEZRT VY v ILIZED AN B,

HIFELTW3H 0

ElectricPotential

HAF/NT A =X 0
WAFRTGA—& 1

B
DIELECTRIC_.CONSTANT

”ADD_ELECTROSTATIC_EFFECT _USING
_CHARGE_DENSITY”

BRI OEMDHEHERT VY Vo DEEEZBIEDLERT VY v LI
&g 3
(Ope/0Y)®

HFEL TWBE; 0

ElectricPotential

WIFERT A=K 0

CHARGE_DENSITY

?ADD_EFFECT_OF _WETTING_FOR_UNIFORM_Z WALL”

BE COMBIWVEDRZBEDLERT V¥ v VBT 5,

ZOFLGIE Z=0,7Z =L, \ZERBPGFHETIHEEIIBVTOA, FET 5.
FDDH, BRABBNESIE., 2037y FOETHBEINTVTERIZ
il & R FUE X720,

WIFERT A=K 0

GAMMA_S

E2yii

?ADD_EFFECT_OF _WETTING_REGION”

FRE

THIHZRE L T, DR RZBUED(LER T > > v VIZIEINY %,

WIFERT A=K 0

GAMMA _S_REGION

2. ChemicalPotential 554 (R MBI M) M

BXitE [
PERIODIC JA SRS S

XM_WALL_XP_WALL

—X. +X DB ITBEHERBERSEM n- Vi, =0

YM_WALL_YP_WALL

—Y., +Y DR HICEEEBERSEMS n Vi, =0

ZM_WALL_ZP_WALL

—Z. +Z P HITEEEBERSEMS n - Vi, =0

LEES_.EDWARDS_BC

Lees-Edwards 35 54 &4

3. ChemicalPotential {fia~ > K 3#H

"RETURN_TRUE_FUNC”

WICEDEZET, ZDa~y NE—ERHERE #2327 L WiGaIicHwond

ElectricPotential : EHRT VvV Ov Y R—&

ElectricPotential ‘ By

IFfHIFE S O

"ELECTRIC_POTENTIAL_SOLVER”

figtr 0

"OUTPUT_SNAPSHOT_IN_AVS_FORMAT”

FHi A% 0

"RETURN_TRUE_FUNC”
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1. ElectricPotential FEEEI~ > K M

£4yi) ?ELECTRIC_POTENTIAL_SOLVER”

e BERT VYY) & % Poisson HRERICEIERD B,
RT3 1 SE L i (SOR) % FAV %

HIFNT A —& 0 | ACCELERATION_VALUE_FOR_E-POTENTIAL

WAF/NF A —% 1 | MAXITERATION_FOR_E-POTENTIAL_SOLVER
HtF/85 A —% 2 | CONVERGENCE_CRITERION_FOR_E-POTENTIAL
iz N5 A—%3 | B

WAF/XF A =% 4 | MONITORING_INTERVAL_OF_E-POTENTIAL_SOLVER
WAF/85 A —% 5 | ELECTRIC_.POTENTIAL_GRADIENT

#tE/N5 A —% 6 | ELECTRIC_.POTENTIAL_AT_YZ PLANE_XM

HeAz/85 A —% 7 | ELECTRIC_POTENTIAL_AT_YZ PLANE_XP

WAF/8F A —% 8 | ELECTRIC_.POTENTIAL_AT_ZX_PLANE_YM

HA7/85 A —% 9 | ELECTRIC_POTENTIAL_AT_ZX PLANE_YP

HeAF/85 A —2% 10 | ELECTRIC_POTENTIAL_AT_XY_PLANE_ZM

W1F/8F A—% 11 | ELECTRIC_.POTENTIAL_AT _XY_PLANE_ZP

HeA7/85 A —% 12 | CONSTANT_TERM_OF_ELECTRIC_POTENTIAL_OSCILLATION

_AT_YZ_PLANE_XP

HeAF7/85 A —2% 13 | AMPLITUDE_OF_ELECTRIC_POTENTIAL_OSCILLATION
_AT_YZ_PLANE_XP

HiA7/85 A —% 14 | FREQUENCY_OF_ELECTRIC_POTENTIAL_OSCILLATION
_AT_YZ_PLANE_XP

HeAFz/85 A —2% 15 | GRADIENT_OF_E-POTENTIAL_AT_YZ_PLANE_XM
WF/8F A —2& 16 | GRADIENT_OF_E-POTENTIAL_AT_YZ PLANE_XP
WAF/8F A —% 17 | GRADIENT_OF_E-POTENTIAL_AT_ZX_PLANE_YM
HeA7/85 A —% 18 | GRADIENT_OF_E-POTENTIAL_AT_ZX_PLANE_YP
HeAF7/85 A —% 19 | GRADIENT_OF_E-POTENTIAL_AT_XY_PLANE_ZM
HeA7/85 A —2% 20 | GRADIENT_OF_E-POTENTIAL_AT_XY_PLANE_ZP

2. ElectricPotential 325854 (8R4 PRIZISRMF) FE4E
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By L
PERIODIC JE B SR S AT

BIASED _PERIODIC

Biased Periodic &5 &4

XM_NEUMANN_XP_NEUMANN

—X BR 4+ X BR T & $HIZ Neumann &4

XM_NEUMANN_XP _DIRICHLET

—X BE5LC Neumann 55, +X 35 C Dirichlet &

XM_DIRICHLET__XP NEUMANN

— X 5T Dirichlet &, +X 35 T Neumann 4

XM_DIRICHLET__XP_DIRICHLET

X R 4+ X R T & %12 Dirichlet £

OSCILLATORY

HE?)J%E jiﬁﬁ%'ﬁ: ¢($, Y, Z)‘Boundary = ¢o + 5¢ : Sin(Wt)

YM_NEUMANN_YP_NEUMANN

Y B 4Y BT & £ 12 Neumann &4

YM_NEUMANN_YP_DIRICHLET

—Y BT Neumann &, +Y 85T Dirichlet &4

YM_DIRICHLET_YP_NEUMANN

—Y BiFUC Dirichlet £, +Y 85T Neumann &}

YM_DIRICHLET_YP_DIRICHLET

—Y R 4+Y 5 C & %12 Dirichlet 54

ZM_NEUMANN_ZP _NEUMANN

—Z BR +Z B T2 12 Neumann &4

ZM_NEUMANN_ZP DIRICHLET

— 7 35C Neumann /. +Z 555 C Dirichlet 254

ZM_DIRICHLET__ZP NEUMANN

— 7 B35 C Dirichlet £, +Z 855 C Neumann /4

ZM_DIRICHLET__ZP_DIRICHLET

— 7 {5 +7Z B T & $1Z Dirichlet 4

3. ElectricPotential T~ > N il
Z% | POUTPUT_SNAPSHOT_IN_AVS_FORMAT”
BEEE | AVSER (field-data) TEMAEFGHR 2 HIJ1T 5,
4. ElectricPotential (E{fia~ > K 40
£ | "RETURN_TRUE_FUNC”
BEEE | BICEOMEZKT, ZOBEBIT —ERREME T2 EZT L 20WEAICHw S NS
K _Field : JiR¥%B A< KR—&
| KField |
w34 0 ”SET_ZERO”
EfA%E 0 | ”GRADIENT_CHEMICAL_POTENTIAL”
EFE 1 | 7GRADIENT_CHEMICAL_POTENTIAL_.ORDER_PARAMETER”
EFE 2 | 7ADD_RANDOM_CURRENT”
1. K_Field #JH31t 350
£ %5 | PSET_ZERO”
HHE | 2 ERIZRTT 5,
2. K_Field AR~ > N il
Z% | ?GRADIENT_CHEMICAL POTENTIAL”
R | RO RIG LAFERT VY vy VAR SRES %2 HE Ky = —1aVia
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#¥ | ?"GRADIENT_CHEMICAL POTENTIAL_ ORDER_PARAMETER?”

MeE | {bFERT VY v IlE OHTA KAWASAKI 2 TEME T 5154,

Zoavry REHAWS, 1k

FRT VY NVARP SRS ZFE, K=V

£ ?ADD_RANDOM_CURRENT”

FaE MR T v X LT84 R MA B,

FNT A= 0
HAFNT A =21

SEED_OF_RANDOM_CURRENT
STRENGTH_OF_NOISE

3. K_Field I &M (S0 fREISM) FH40

R4y REIR S A \M@
PERIODIC JRAHIRE RS

XM_WALL__XP_WALL

X R X BT EITEEmIERS

XM_WALL_XP_BULK

—X Bift CEEEBISAM:. +X BTNV o Bt

XM_BULK__XP_WALL

—X BiF TV I B, 4+ X B CREMIBE S AT

XM_BULK__XP_BULK

X BER X BERTEEITNIL ISR

YM_WALL_YP_WALL

—Y BiSt 4Y BT & b IZBE M S S

YM_WALL_YP_BULK

—Y B CBEmBI S, +Y BISR TV 7 B S

YM_BULK__YP_WALL

=Y BTV BG4 BiSCRETIBE S S

YM_BULK__YP_BULK

—Y B +Y BERTE IV RS

Z_WALL_ZP_WALL

—Z B 4+ Z BT & B I BEm SR S

ZM_WALL_ZP BULK

—7 BiStCREmBISAA, +Z BTV 7 B S AT

ZM_BULK__ZP_WALL

1%
—7 BRTNIV I EREM, +7 B CREImIE RS

ZM_BULK__ZP _BULK

—ZBER 4 ZERTEHITNI IR M

Pressure : EN¥p A~V F—&
’ Pressure ‘ N
FIHIAE 0 "SET_ZERO”
FReftIFE 0 | "SOLVE_PRESSURE”
[ 1 | ”CALCULATION_OF _SOURCE_FIELD”
Rl ¥k 2 | "ONEITERATION”
RfE#E 3 | "CALCULATION_OF _VISCOSITY”
fEAT O "OUTPUT_SNAPSHOT_IN_AVS_FORMAT”
FiBEEL 0 | "RETURN_TRUE_FUNC”

1. Pressur

e AL A

E2yii

”SET_ZERO”

fieE

% ¥XalziEd 5,

2. Pressur

e FEREIY Y R i
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”SOLVE_PRESSURE”

JE 135 % Poisson HGRERDHE D K UL TEIHET 5,
Vip =V [V{Vv + (Vo) )]+ V- - K

BIELTWBE 0
HIFELTWBE 1

Velocity
K_Field

WAFINT A =& 0
HAFINT A=K 1
HAFINT A=K 2
WAFIRNT A =& 3
HAFINT A =& 4
HeAF/NT A =& 5
HAFINT A =R 6
AFINT A=K 7
WIFINT A—R 8
HeAF/NT A =& 9
HAFNT A=K 10
HefF/8 T A=K 11
HeAF/NT A — R 12

KAFINT A—R 13

WAFRT A =X 14

ACCELERATION_VALUE_FOR_PRESSURE_SOLVER
MAX_ITERATION_FOR_PRESSURE_SOLVER
CONVERGENCE_CRITERION_PRESSURE_SOLVER
MONITORING_INTERVAL_OF _PRESSURE_SOLVER
VISCOSITY
PRESSURE_GRADIENT
PRESSURE_AT_YZ_PLANE_XM
PRESSURE_AT_YZ_PLANE_XP
PRESSURE_AT_ZX_PLANE_YM
PRESSURE_AT ZX PLANE_YP
PRESSURE_AT_XY_PLANE_ZM
PRESSURE_AT_XY_PLANE_ZP
CONSTANT_TERM_OF_PRESSURE_OSCILLATION

_AT_YZ PLANE_XP
AMPLITUDE_OF_PRESSURE_OSCILLATION

AT YZ PLANE_XP
FREQUENCY_OF_PRESSURE_OSCILLATION

_AT_YZ_PLANE_XP

£y}

”?CALCULATION_OF_SOURCE_FIELD”

{2

J£71%; Poisson gD Y — AIHD A

BIELTWBE 0
HFELTWBE 1

Velocity
K_Field

WIFERT A=K 0

CA

Y}

?ONE_ITERATION”

FRE

£ 1135 Poisson HFER DR DK UMETOR D KL —[ED DEHE,

HWAF/ X5 A =% 0
7T A =% 1
HAFINT A =& 2
WAFRF A =& 3

MONITORING_INTERVAL_OF _PRESSURE_SOLVER
ACCELERATION_VALUE_FOR_PRESSURE_SOLVER
MAX_ITERATION_FOR_PRESSURE_SOLVER
CONVERGENCE_CRITERION_FOR_PRESSURE_SOLVER

gy}

”?CALCULATION_OF_VISCOSITY”

FRE

KiEDEE n =3, Natba

HFELTWBE; 0

VolumeFraction

WIFERT A=K 0

VISCOSITY

3. Pressure IR &M (FROMRIERM) FH
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B s |
PERIODIC JEIHA 5 A

BIASED_PERIODIC

Biased Periodic &5t 4

XM_WALL__XP_WALL

XM_WALL_XP_PRESSURE_SET
XM_WALL_XP_VELOCITY_SET
XM_PRESSURE_SET__XP_WALL
XM_PRESSURE_SET_XP_PRESSURE_SET
XM_PRESSURE_SET_XP_VELOCITY_SET
XM_VELOCITY_SET_XP_WALL
XM_VELOCITY_SET_XP_PRESSURE_SET
XM_VELOCITY_SET_XP_VELOCITY_SET

—X Bi5t 4+ X BiST o GO BB SRS & 7
EDENZFE (A F I TBERBEFSM] &
FOik)

—X BiSTCEEmBIS M. +X B THEER
—X BiSCEEmBIS A, +X BiS TRl AR E
—X B CIEMERE, +X Bi5t CREM B 5 S
—X B+ X BiSUCHEMERGE

—X B CHEMERE +X Bi5t TRl AR E
—X BiSCHBEERE, +X BE5t CREm B S
—X B CHEERGE +X B CIEMERE
—X Bi5t 4+ X B CH EEERE

OSCILLATORY_BIASED_PERIODIC

+X B CIRBIE N BIRERAT, - X BT P =0

YM_WALL_YP_WALL

YM_WALL_YP PRESSURE_SET
YM_WALL_YP_VELOCITY_SET
YM_PRESSURE_SET__YP_WALL
YM_PRESSURE_SET__YP_PRESSURE_SET
YM_PRESSURE_SET__YP_VELOCITY_SET
YM_VELOCITY_SET__YP_WALL
YM_VELOCITY_SET__YP_PRESSURE_SET
YM_VELOCITY_SET__YP_VELOCITY_SET

—Y Bift +Y Bi5CREm B AAT

—Y BiSUCEEmBIS M, +Y B CTEERE
—Y B CEERIBISR S, +Y BiS T E R E
—Y B CIEIMERGE, +Y Bist CREMIBES S
—Y B +Y BER CHEMERE

—Y BiSUCHEMERGE +Y Bi5 T E R
—Y B CHEEMERGE, +Y Bist CHERI B AR AT
—Y B CHEEMERGE +Y BiS T ERE
Y B +Y BiS T E R E

ZM_WALL_ZP_WALL

ZM_WALL_ZP PRESSURE_SET
ZM_WALL_ZP_VELOCITY_SET
ZM_PRESSURE_SET_ZP_WALL
ZM_PRESSURE_SET_ZP_PRESSURE_SET
ZM_PRESSURE_SET__ZP_VELOCITY_SET
ZM_VELOCITY_SET__ZP_WALL
ZM_VELOCITY_SET__ZP_PRESSURE_SET
ZM_VELOCITY_SET__ZP_VELOCITY_SET

—7Z BiSt + 7 BiSt CREm B AA:

—7 BiSt CREMIBISSA, +Z B TR ERE
—7 BiSt CREMBISAA, +Z Bi5 M E R E
—7 B CIEIMERE. +7Z Bi5t CREMIBE SR ST
—7Z Bift +7 B CHMEHE

—7Z BiSt CHIMERE +Z Bi5t Tl Ems e
—7 B CHEERE, +7 Bi5t CRERI B A AT
—Z B CHEEEROE +Z B CHEMERGE
—7Z Bift + 7 BiSt T AERE

LEES_EDWARDS_BC

Lees-Edwards 5555 544

4. Pressure Hfra~ > K i

FRER

"OUTPUT_SNAPSHOT_IN_AVS_FORMAT”

fiaE

AVS K (field-data) TRIEFEEEH T 5,

5. Pressure i~ > K i

£ | "RETURN_TRUE_FUNC”

fiaE

HICHOEZR Y, Z OEIE—ERRHFE T2 ZT Lz wEaIcvsehs
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Velocity : #EEG Av Y F—&

’ Velocity ‘ Py
w4 0 "SET_ZERO”

#IHAME 1 "READ_VELOCITY_RAWDATA”

iR 0 | "SOLVE_STOKES_EQUATION_AND_PRESSURE”
FFRRT O "OUTPUT_SNAPSHOT_IN_RAW_FORMAT”

FARAT 1 "OUTPUT_SNAPSHOT_IN_AVS_FORMAT”

FHRA% 0 | "RETURN_TRUE_FUNC”

1. Velocity #1Hi{t i

#4#s | ”SET_ZERO”
BERE | BN ML EYHICKRET 5,

ey "READ_VELOCITY_RAWDATA”

Béne W OE S oo MEE Ty L 5 AT B ("OUT-
PUT_SNAPSHOT_IN_RAW_FORMAT” THi 1 X 3 N)

WeAF/NF A —& 0 | VELOCITY_RAW_DATA _FILE

2. Velocity AR~ >~ N FFil



3.1. BRENEEDES I 1L —4 PhaseSeparation FDM DIFDIAT Y K&E/NRTA—%4

69

Eyii

”SOLVE_STOKES_EQUATION_AND_PRESSURE”

eE

Stokes fE D FFEA —Vp + V(n{Vv + (Vv)'}) + K =0
%R & TE ST U TR <,

HELTWABIE 0

Pressure

WAFIRT A =& 0
HAFNT A =% 1
HeAF/NT A —& 2
WAFINT A=K 3
WAF/INT A=K 4
WAF/XF A =& 5
HAF/NT A =R 6
WAFNT A =R 7
WAF/NT A =& 8
WAF/XF A =% 9
HAF/NT A =& 10
WAFRT A =& 11
AN T A=K 12
WAF/NT A =& 13
HAF/N T A =R 14
WAFINT A=K 15
AT A =& 16
HeAF/8 T A —& 17
HAFINT A=K 18
AF/INT A—Z 19
HAFINT A =R 20
HAFNT A =& 21
HAFINT A=K 22
HAF/INT A—& 23

SKIP_INTERVAL_VELOCITY_CALCULATION
VX_AT_YZ_PLANE_XM

VY_AT_ YZ_PLANE_XM

VZ_AT_YZ_PLANE_XM

VX_AT_YZ_PLANE_XP

VY_AT_YZ_PLANE_XP

VZ_AT YZ PLANE_XP

VX_ AT ZX_PLANE_YM

VY_AT ZX_PLANE_YM

VZ_AT_ZX_PLANE_-YM

VX_AT ZX PLANE_YP

VY_AT ZX_PLANE_YP

VZ_AT_ZX_PLANE_YP

VX_AT XY _PLANE_ZM

VY_AT_XY_PLANE_ZM

VZ_AT XY_PLANE_ZM

VX_AT XY _PLANE_ZP

VY_AT XY _PLANE_ZP

VZ_AT XY_PLANE_ZP

SHEAR RATE_XZ
MONITORING_INTERVAL_OF_VELOCITY_SOLVER
ACCELERATION_VALUE_FOR_VELOCITY_SOLVER
CONVERGENCE_CRITERION_FOR_VELOCITY_SOLVER
MAX_ITERATION_FOR_VELOCITY_SOLVER

3. Velocity B &M (BB PEISSRM4) FF4H
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B LB |

PERIODIC JE B S Se

XM_WALL__XP_WALL —X BR 4+ X BERT BOBmERSM 2R3
EOENEBRE (AN I E [BEmMBIRSM) &
Fhak)

XM_WALL_XP_PRESSURE_SET —X BESCREHIBESR M. + X BRI MER

XM_WALL_XP_VELOCITY_SET —X R CEEHIBER M. + X BERCHEEMERE

XM_PRESSURE_SET__XP_WALL — X BERCCIEMERRE. +X BES CREMm R A

XM_PRESSURE_SET__XP_PRESSURE_SET | —X Bi5 +X B CFE IE%E
XM_PRESSURE_SET_XP_VELOCITY_SET | —X B CENHEZRTE +X B Tl EHH%E
XM_VELOCITY_SET__XP_WALL — X B CHEMERE, +X SIS CREm BT RS
XM_VELOCITY_SET__XP_PRESSURE_SET | —X B Tl EH&E +X B CEEHE
XM_VELOCITY_SET_XP_VELOCITY_SET | —X 855 + X SR ClEEHE

YM_WALL_YP_WALL —Y B +Y B CREmE RS S

YM_WALL_YP_PRESSURE_SET —Y B ORISR M. +Y BIR CHEIMERE
YM_WALL_YP_VELOCITY_SET -V BERCREMIBER M. +Y SR CHEEMERE
YM_PRESSURE_SET_YP_WALL —Y SISt CIEMERE, +Y BiSCREm B S

YM_PRESSURE_SET_YP_PRESSURE_SET | —Y &5 +Y B CEJMERE
YM_PRESSURE_SET_YP_VELOCITY_SET | —Y 85 CEMERE +Y B CHEH#%E
YM_VELOCITY_SET_YP_WALL —Y B CHEMERE, +Y SR CREm A M
YM_VELOCITY_SET__YP_PRESSURE_SET | —Y BiR T EHZE +Y BR CENERE
YM_VELOCITY_SET__YP_VELOCITY_SET | —Y B5 4V Bi5 CilEH&R &

ZM_WALL__ZP_WALL —7 Bt + 7 Bt CREmBLSS AT

ZM_WALL__ZP_PRESSURE_SET —7 SIS CREmB S, + 7 SR TR JMERRE
ZM_WALL__ZP_VELOCITY_SET —7 SRS CREmIE RS, + 7 WA CHEEHE
ZM_PRESSURE_SET__ZP_WALL — 7 BFCCEIMERE, + 7 Bt CREm B Sl

ZM_PRESSURE_SET__ZP_PRESSURE_SET | —Z Bt +Z B CHEIMEZRE
ZM_PRESSURE_SET_ZP_VELOCITY_SET | —Z B CEIMERE +7Z SR CHEEMHRE
ZM_VELOCITY_SET__ZP_WALL —7 SRR CHEBERE. +7 B CREm B S
ZM_VELOCITY_SET_ZP_PRESSURE_SET | —Z Bifi CHlEEE + 7 B CENEHE
ZM_VELOCITY_SET_ZP_VELOCITY_SET | —Z 855 +7Z S5 Tl 3% €
LEES_EDWARDS_BC Lees-Edwards B35 544

4. Velocity f#tra <> K Fif

H R ?OUTPUT_SNAPSHOT_IN_RAW_FORMAT”
{2 HELOFEMEE 7 7 A VIS 5,
Hef7/3F A—% 0 | VELOCITY_RAW_DATA FILE

&¥ | POUTPUT_SNAPSHOT_IN_AVS_FORMAT”
BERE | AVS EA (field-data) TEIBEMERZ N IT 5,

5. Velocity fHfi I~ > K i

#% | ’"RETURN_TRUE_FUNC”
BRE | WICEDMEZK Y, I ORRBUZ—ERFEFRE TN Z ET LGSR HvL NS
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VolumeFraction : fiE0%E Iv> N—&

|

VolumeFraction ‘ FR

#IHAfE 0 "READ_AVS_DATA”

AIEAfE 1 7" ADD_NOISE”

wIHALE 2 "CONSTANT_VOLUME_FRACTION”

#IHfE 3 "CONSTANT_VOLUME_FRACTION_WITH_NOISE”
#IHA{E 4 "LINEAR_ALONG_X_DIRECTION”

#I{L 5 "LINEAR_ALONG_Y_DIRECTION”

w1k 6 "LINEAR_ALONG_Z_DIRECTION”

wI{E 7 ”"SET_DROPLETS”

1AL 8 " ADD_AFFINE_DEFORMATION:SHEAR”

A4t 9 "SET_LAMELLAE”

REFEIFEIE O "SOLVE_EQUATION_OF_CONTINUITY_WITH_.FLOW”
Ry FE 1 "SOLVE_EQUATION_OF_CONTINUITY_WITHOUT_FLOW”
REFET RS 2 "SOLVE_OHTA _KAWASAKI_2”

fi@#r o "OUTPUT_SNAPSHOT_IN_AVS_FORMAT”

FEATRE %L 0 "RETURN_TRUE_FUNC”

AR 2 1 "TRUE_AT_A_CONSTANT_TIME_INTERVAL’

1. VolumeFraction #)&i1t %

E2ii

"READ_AVS_DATA”

fiaE

AVS BT — X o (RBAD RIGHVIEZ A1 %,

FNT A= 0

AVS_DATA FILE_NAME

R

” ADD_NOISE”

fieE

BT Vv R L) 1 X% MA 5,

WAFXF A =% 0
HAFNRT A =& 1

DEVIATION_FROM_AVERAGED_VOLUME_FRACTION
SEED_OF_RANDOM_NUMBER

E2yii

PCONSTANT_VOLUME_FRACTION”

FRE

i 03 D RT3 3 % ZE R — € DAEIZ RIS %,
7272 UBRSUE IR B M2 > TRET B,

HHFF A =% 0
WAF T A =% 1
HAFINT A=K 2
HfF T A =% 3
WAFNF A =& 4
HiFF A =& 5

AVERAGED_VOLUME_FRACTION
VOLUME_FRACTION_GRADIENT_ALONG_X
VOLUME_FRACTION_GRADIENT_ALONG.Y
VOLUME_FRACTION_GRADIENT_ALONG_Z
BULK_VOLUME_FRACTION
REMOVE_FRACTION_OF_SOLVENT
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”CONSTANT_VOLUME_FRACTION_WITH_NOISE”

B A DARRE I 3 % Z2 M — E DML L Th o/ 1 X& A 5,
7272 UBESUEIRBESR G/ - TRIE T %,

AFIRT A=K 0
WAFINT A =R 1
HAFINT A —& 2
HAFINT A=K 3
HWAFINT A =X 4
WAF/RFT A=K 5
HWAFINT A =R 6
AFINT A=K 7

VOLUME_FRACTION_GRADIENT_ALONG_X
VOLUME_FRACTION_GRADIENT_ALONG.Y
VOLUME_FRACTION_GRADIENT_ALONG_Z
BULK_VOLUME_FRACTION
REMOVE_FRACTION_OF_SOLVENT
DEVIATION_FROM_AVERAGED_VOLUME_FRACTION
SEED_OF_RANDOM_NUMBER
AVERAGED_VOLUME_FRACTION

£y}

"LINEAR_ALONG_X_DIRECTION”

e

X @51 —EDRR % B D AEIC I 5,

WIFERT A=K 0
WAFNTA—X 1

VOLUME_FRACTION_GRADIENT_ALONG_X
AVERAGED_VOLUME_FRACTION

E4pii

"LINEAR_ALONG_Y_DIRECTION”

FaE

Y @il 51aC —E D AR Z B DI HIHE T 5,

HAFIXNT A —& 0
KAFNT A =R 1

VOLUME_FRACTION_GRADIENT_ALONG_Z
AVERAGED_VOLUME_FRACTION

£y}

"LINEAR_ALONG_Z_DIRECTION”

FRE

Z W5z —E DR E & DI AL 5,

AF/NT A =X 0
BAFNTGA—& 1

VOLUME_FRACTION_GRADIENT_ALONG_Z
AVERAGED_VOLUME_FRACTION

”?SET_DROPLETS”

QBN RTHRE U AMBIZIEE U EREO ROy Ly b 2EET 3,
BWEIEDO R Ly Ly N 2EET S Z & BNHHE,

HAFINT A =& 0
WAZNRT A =& 1
WAFINT A =R 2
WAFINT A =& 3
AFINTG A=K 4
WAF/NFT A=K 5

NUMBER_OF_COMPONENTS
NUMBER_OF_DROPLETS
RADIUS_OF _DROPLET
X_COORDINATE_OF_DROPLET
Y_COORDINATE_OF _DROPLET
Z_COORDINATE_OF _DROPLET

”ADD_AFFINE DEFORMATION:SHEAR”

BIIEDIREZE & T2 U CTHIHRE 2 3% E T 5
vy FHZ z GRS TERSETERT 5,
7272 UBES MBI B SR I2 /e > TRE S %,

HAFINTG A=K 0
WAFNNT A =& 1
WAFINT A =& 2
HWAF/NT A =% 3
HAFINT A=K 4
WAF/NFT A=K 5

INITIAL_.SHEAR_STRAIN_ZX
VOLUME_FRACTION_GRADIENT_ALONG_X
VOLUME_FRACTION_GRADIENT_ALONG.Y
VOLUME_FRACTION_GRADIENT_ALONG_Z
BULK_VOLUME_FRACTION
REMOVE_FRACTION_OF_SOLVENT
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Eyii

”"SET_LAMELLAE”

eE

2R RTT A FREEDHIMEZ RET B,

HAF/INT A =X 0
WAFNTG A —%& 1
HAFINTG A — & 2

NUMBER_OF_LAMELLAE
DIRECTION_OF _LAMELLAE
PHASE_OF LAMELLAE

2. VolumeFraction BEFEI Y K 5

FRER

”?SOLVE_EQUATION_OF_CONTINUITY _WITH_FLOW?”

fiaE

RS RIG DIFRIFER TR 00 /0t = —goV - (Yav) — V - T, & REEIRES
ERS

HAZLTWBE 0
KELTWBE 1

Velocity
K_Field

HAF/NT A =& 0
WIENRT A =& 1
WAFINT A =R 2
WAFINT A =R 3
HAFIRNT A=K 4
HAF/NT A =& 5

DT
VOLUME_FRACTION_GRADIENT_ALONG_X
VOLUME_FRACTION_GRADIENT_ALONG_.Y
VOLUME_FRACTION_GRADIENT_ALONG_Z
BULK_VOLUME_FRACTION
REMOVE_FRACTION_OF_SOLVENT

FRER

”?SOLVE_EQUATION_OF_CONTINUITY _WITHOUT_FLOW?”

fiaE

Mo /Ot = =V - T, WD %

RIELTW3B 0

K_Field

HiFF A =% 0
WERT A =& 1
WAFNT A =& 2
WAFINT A =& 3
HFNT A =& 4
HiFF A =& 5

DT
VOLUME_FRACTION_GRADIENT_ALONG_X
VOLUME_FRACTION_GRADIENT_ALONG.Y
VOLUME_FRACTION_GRADIENT_ALONG_Z
BULK_VOLUME_FRACTION
REMOVE_FRACTION_OF_SOLVENT

E4pii

”SOLVE_OHTA _KAWASAKI 2”

fieE

2 4 % Ohta-Kawasaki & 7 )b (Proc. of SPIE, 8680, 868011 (2013))
on/ot = =V - J —an , where n = 2y — 1 ZREFED T 5,

K_Field ®a~< > FiZlZ
"GRADIENT_CHEMICAL_POTENTIAL_.ORDER_PARAMETER”,
ChemicalPotential @ 3 < > RIZiX”OHTA_KAWASAKI 2?ZH\W\W5A Z &,
%I AT A =X DT DEHIT LAt 72> TH O, JEBRE L 1385 A —
e LUTRBELRY, a = ﬁ OBE@ERH Y, flFY 7oy aRY
T—D7ay 7R,

BIELTWBE 0
KELTWBE 1

VolumeFraction
K_Field

WAFNT A =% 0
WA X T A=K 1

DT
ALPHA _OHTA _KAWASAKI

3. VolumeFraction IR 5&M (BBOMRIGSM) 25
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X sy
PERIODIC IS S S

BIASED _PERIODIC

Biased Periodic &5 544

XM_WALL_XP_WALL

— X BR 4+ X BHR T BB RS

XM_WALL_XP_BULK

—X BiStCEERBISSAE, +X BiS TNV 7 BiGEAE

XM_BULK_XP_WALL

BER &
—X BTNV I BERGM, +X R CREmBE RS

FREAT:

XM_BULK__XP_BULK

X R X BER T BITNL IR

YM_WALL_YP_WALL

—Y Bt +Y BT & b I BRI B A

YM_WALL_YP_BULK

-V BiStCRERIBISAA. +Y BiF TNV o BiSR S

YM_BULK_YP_WALL

=Y BES TV BIRSAM +Y BiSCREm BT S

YM_BULK__YP_BULK

Y R Y BR T STV I RS

Z_WALL__ZP_WALL

—7 BB + 7 BER T & I BEm B R S

ZM_WALL_ZP_BULK

—7 GiF CREMIBE SRS, 47 BES TV 7 B SAE

ZM_BULK_ZP_WALL

—Z BFTIV OB + 7 SIS CEERI B ST

ZM_BULK__ZP_BULK

—Z R 4 Z BRTEHITNIL IR

4. VolumeFraction f#fra~ > K i

#F | OUTPUT_SNAPSHOT_IN_AVS_FORMAT?”
FERE | AVS R (field-data) TEIBEFERZ T 5,

5. VolumeFraction fHffia~ > K i

£ | "RETURN_TRUE_FUNC?”
HHE | WIZEOEZEKT,
Z OB —EREERE T2 EITLZWESICHVS NS,
P2 i) "TRUE_AT_A_CONSTANT_TIME_INTERVAL”

—EREAT Y T ICEDE R R T,
FINAL_STEP
DIVISION_NUM1

e
IR T A= 0
el 5 A= % 1

Obstacle : [EEYE A~v Y F—&
’ Obstacle ‘ ZFR
#MiL 0 | "TREAD_OBSTACLE_DATA”
#Miik 1 | "SET_ BOUNDARY _CONDITION”

1. Obstacle #1831t 40

£

FaE

WAFNT A =%
”SET_BOUNDARY_CONDITION”

Obstacle(FEEY) 512 MBS M2 e T 5, IS 112 Obstacle D &I AV E X
NIGEITHV S, LRI —EFT I UT I,

"READ_OBSTACLE_DATA?”
Obstacle(BEHY)) B DM % 7 7 A )V S Hid il A THHIET 5,
OBSTACLE_DATA FILE
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2. Obstacle IEFR&M (FORERM) FH

A EIR AT | s
PERIODIC | JA{IBi 5 4fF |

Diffuion Flux : 89 BEE L TCOIBGRRE Ov Y R—&

Action @ import $§RE & FI\W TEiAA £ N BERESE L TORCYE OILHGEHE THWSs S, M Bk
BIEEINTE D, 785 X —& DIFFUSION_COEFFICIENT 13208 OfEEURE %2 Zik 4 5,

’ Diffusion_Flux ‘ EA S ‘
’ FEMEIFERE O ‘ ?GRADIENT _DIFFUSION_FIELD” ‘

1. Diffusion_Flux BEEE I~V K il

E2 i) ”?GRADIENT_DIFFUSION_FIELD”
FaE HEHUS D BB S HERIR RS %G1

BEGZDEE. J=—DVT, where D is the local diffusion coefficient.
HeAF /X5 A — & | DIFFUSION_COEFFICIENT

FHEBIRRC, BEINIC, BE S NIRES 2 F O TR 2 LR R E
ENd, D(x)=>,Ya(x)Dqy

2. Diffusion Flux IR &M (BBOMRSEM) il

HR ) S |
PERIODIC JE B 5 S A

XM_WALL__XP_WALL | —X B + X R TL £ IR R LM
YM_WALL_YP_WALL | —Y 3/ +Y S8R C& & IR R4
ZM_WALL_ZP_ WALL | —Z B +7 R T & ICBEmBE R LM

Diffuion_Field : OB E L TOILEE Ay K—&

Action @ import B8E % AW TEiAA F N 720 BERGE ETOECCYEOILBGIE THW o NS, Mo HEE
BIEEEINTEY, /85 X — & DIFFUSION_COEFFICIENT (3B W8 O E B 2 Bk T 5,

’ Diffusion_Field ‘ TR ‘

#HA1E 0 " CONSTANT_DIFFUSION_FIELD”
FEEIFE 0 "SOLVE_DIFFUSION”

1. Diffusion_Field #H#31t 5

E4yii ”CONSTANT_DIFFUSION_FIELD”
fiaE AR U E Tk ek 2 91 ME s %

HAF/NF A —% 0 | INITIAL_DIFFUSION_FIELD
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2. Diffusion_Field BEFEE I~V N 3

#¥R | ”SOLVE_DIFFUSION?
HERE | B 5 70 il L T B\ 7 BB R & BRI O R EISE R & 2150
IS OB, oT/0t = -V - J

3. Diffusion_Field $E5 &M (BB EISSR14) ¥4

B4 IS | Jusp
PERIODIC JEIEAEE 57 S

XM_WALL_XP_WALL | —X &5 + X B © & £ IZRE B RS
YM_WALL__YP_WALL | —Y BE5 +Y B © & £ IZRE I B RS
ZM_WALL_ZP_WALL | —Z R +Z B/ T & £ IZBEmIE R &M
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ERERZEEDB S I 2 L —% PhaseSeparation FEM DIZD AT Y RENRT A —%

T

3.2 ABREXRZEHEDBD I 1L —4% PhaseSeparation FEM D3I ®M <

VRENTA=4

3.2.1 PhaseSeparation FEM DA /XS XA —4—&

INT A — R DR

| /39 A= 2 DK L BHHTORS

NUMBER_OF_COMPONENTS

VALENCY BA T Vi DB Z,

y/ BA T VS DEMK Z,
POLYMERIZATION_INDEX_N B DELSE N, 205 LTH X5
CHI_mn B nm D x-237 A—X (m<nDAGZ5)
DIELECTRIC_CONSTANT WS e, MWL LTEHEZ S,

B Rtk L7z EK T A2 V¥— B

CHARGE_DENSITY

R DB pq

MATRIX_SOLVER
_FOR_ELECTRIC_FIELD

BYRT ¥y VEHRTO RGO fHE
(“ICCG”(F7 )V b) £72137CG”)

MATRIX_SOLVER

TE N BT D — R FE R DRI
(SICCG? (F7 AL 1) 72137 CG7)

PENALTY_NUMBER_FOR_DIRICHLET_BC

Dirichlet IR EMIZHEHAT 2 RF VT 1
(KEBRBUE), T 7 4V M 1013,

GRAVITY_X TARIGIZE 2 5 —EN 1D X B4
GRAVITY.Y WARGIZE X 5 —EN 1D Y s
GRAVITY_Z TARIGIZ 5 5 —EN 1D Z kH

DIMENSIONLESS_GRAVITY

HAOIEE g.

DIMENSIONLESS_DENSITY

FRD DERFEE po.

DT_FOR_V

Stokes ¥t it S % IRFFEIZ]

CA

FrYv¥ov—#

MAXITERATION_FOR
_VELOCITY_SOLVER

Stokes JRFHE DI KHEk DR LK

CONVERGENCE_CRITERION_FOR
_VELOCITY_SOLVER

Stokes Jiit a5 D U E A
> 0 JHEHTE DN 2213 (default:1.072)
<0 HEMNEDOZLE (default:1.073)

VISCOSITY

J 50 D R VEFRE 1),

SKIP_INTERVAL
_-VELOCITY_CALCULATION

WG EIE Z 1772 S W A T v 7T b

AVERAGED_VOLUME_FRACTION

) DAVRTE T 2 DY )0

DEVIATION_FROM_AVERAGED
_-VOLUME_FRACTION

RS RIMEIZ 525 ) A ADKES

SEED_OF_RANDOM_NUMBER

R RYIMEIZ 52 5 ) A XDOEIOFE

NUMBER_OF_DROPLETS

R RIGHRRAE T2 < 2 WL

RADIUS_OF_DROPLET

R IGHIRE T D < 2 AW D5

X_COORDINATE_OF _DROPLET

R BIGHIRE T D 2R MWD X B

Y_COORDINATE_OF _DROPLET

D RGO E T O 2 KB D Y JHEEE

Z_COORDINATE_OF _DROPLET

D RGO E T D 2 KW D Z ks
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| DIFFUSION_COEFFICIENT | &R DIEEURE Lo, |

3.2.2 PhaseSeparation FEM DOF|AAgERIZFO—&

ERET | Bk & BN T DS |
VolumeFraction HFRERRE I A VIBES g, Cy
ChemicalPotential | {bZRT > ¥ v IV u,
Velocity WS v
K _Field k% Jo(K)
Viscosity RS 1
Pressure £ P
ElectricPotential | BHHET > ¥ ¥ IV &
Obstacle EEYY (CELL ETEHRIND)

Y572 HIEABRERE L (Cell) NIZEHRI NI TH D, MMDGHITT N TEEHIL (Vertex) ETEHS
N5,
WG K Field ® a = 0 AIERAGRENORE NG K 2N T 527-DIZFHINEZ 21D 5,

3.2.3 PhaseSeparation FEM DD 17> K—&

ChemicalPotential : {tZRF>V I viLigavy R—&

’ ChemicalPotential ‘ AN

#IHA1L »CHI_PARAMETER_SET”

R T "SET_ZERO”

R FE "SYMMETRIC_GL”

Ry R "FLORY_HUGGINS”

Rp L " ADD_ELECTRIC_EFFECT_OF_DIELECTRIC_MEDIUM”

fp ] 78 e " ADD_ELECTROSTATIC_EFFECT_USING_CHARGE_DENSITY”
Ry L) 6 ” ADD_EFFECT_OF_GRAVITY”

izt "OUTPUT_SNAPSHOT_IN_AVS_FORMAT”

FAT S £ "RETURN_TRUE_FUNC”

1. ChemicalPotential BfEFE I~ K i

£k ”SET_ZERO”

Bne iz oIZHET 5,

AfE/8 5 A —& | NUMBER_OF_COMPONENTS

G2k "SYMMETRIC_GL”

s {15 2 %43 % Ginzburg-Landau €TV p = — + > — Ap(¢p = 1 — o)

472 L T\ 54 | VolumeFraction
7N A —% | NUMBER_OF_COMPONENTS
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4

#FR »FLORY_HUGGINS”
B&ne Flory-Huggins D HH T ANV F —2HWTLFERT V¥ v VEFHET 5,
HKIFE L TWBE | VolumeFraction
Hif7/85 A —% | NUMBER_OF_COMPONENTS
AF/NT A—% | CHLLmn
Hf7/85 A =% | POLYMERIZATION_INDEX_N
£ » ADD_ELECTRIC_EFFECT_OF_DIELECTRIC_MEDIUM?”
i R RIGIKET D2FERGEHERT VY v VI & 2 HWT,
H N COFEERMAE UTOMRZIFERT V¥ ¥y VIZHD ANd,
HAF L T\W3BY | ElectricPotential
Hef7/85 A —% | NUMBER_OF_COMPONENTS
Hef7/85 A —% | DIELECTRIC_.CONSTANT
HfFNF A =% | B
R » ADD_ELECTROSTATIC_EFFECT_USING_CHARGE_DENSITY’
F&ne BRIOZEMDHELEERT VY Yy V06 OFEE2BEDLERT > 2 v LI
"D
(Ope/0Y)®
RAFL T3 | ElectricPotential
Hef7/85 A —% | NUMBER_OF_COMPONENTS
HeAg/85 A —%& | CHARGE_DENSITY
£ F » ADD_EFFECT_OF_GRAVITY”
BrE BEHOHFLGZBAEDLERT > ¥ ¥ VBT 5. g(pa — po)z
K1ZE L T3 | ElectricPotential
#f7/85 A —% | NUMBER_OF_COMPONENTS
#tF/85 A —%& | DIMENSIONLESS_GRAVITY
Hef7/8Z A —% | DIMENSIONLESS_DENSITY
2. ChemicalPotential f#fr3~ > K 3£#
#F5 | OUTPUT_SNAPSHOT_IN_AVS_FORMAT”
B&EE | AVSJER (ucd data) CRMEFER 2 H 13 5,

3. ChemicalPotential fEffia~ > K

B3

Eyii

"RETURN_TRUE_FUNC”

eE

HIZHEDEZRT,

ElectricPotential : & RTF v )liEadv Yy R—&

’ ElectricPotential ‘ AN
R "ELECTRIC_POTENTIAL_SOLVER”
fiRAT »OUTPUT_SNAPSHOT_IN_AVS_ FORMAT”

BRIk

"RETURN_TRUE_FUNC”
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1. ElectricPotential FEfEIEEI~ >~ K M

EY i »ELECTRIC_POTENTIAL_SOLVER”

Bne BY R T VY ¥ VD Poisson HRRA V- (eVP) = —p, %R <,
RFELTW3BY | VolumeFraction

HeA7/85 A —%& | CHARGE_DENSITY

HeA7/85 A —% | DIELECTRIC_.CONSTANT

Hef7/85 A —2& | NUMBER_OF_COMPONENTS

He17/85 A —4& | PENALTY_NUMBER

HeAz/85 A —%& | MATRIX_SOLVER_FOR_ELECTRIC_FIELD

WAz 5 A —%& | MATRIX_SOLVER

2. ElectricPotential B3O MRIEFM (RAFM) i

e s |

[.CONSTANT_VALUE | —& DIz Ik

D —REDMEIZEE (Dirichlet &&44)

N n-(eV®) =D -n: REHEREE (Neumann 5:F)

3. ElectricPotential f##fa~ > K 34

48 | OUTPUT_SNAPSHOT_IN_AVS_FORMAT”
BEE | AVSER (ucd data) TEHERERZ 1T 5,

4. ElectricPotential fffia~ > K i

£ | "RETURN_TRUE_FUNC”
HEE | WIZEDOEZEKT,

K _Field : iFizaI~Y Y K—&

| KField | %

#IHA1L "SET_ZERO”

#IHA1L "SET_CONSTANT_FORCE”

R FE | "SET_ZERO”

¥ E | "GRADIENT_CHEMICAL_POTENTIAL”
¥ E | ”APPLY_PARTIAL_REGION_CONDITION”
gt "OUTPUT_SNAPSHOT_IN_AVS_FORMAT”
A | "RETURN_TRUE_FUNC”

1. K_Field #1831t %4

By »SET_ZERO?”
HhE % Xalzi&EdT 5,
#K1F/NF A —& | NUMBER_OF_.COMPONENTS




3.2. BREREEDES I 1L —4% PhaseSeparation FEM DIFOIAXT Y RE/RXTA—%

ey »SET_CONSTANT_FORCE”
Béhe —EDN % (B4 012) Iz 5,
W17/ 5 A —% | DIMENSION_OF_SPACE
HAg/85 A —%& | GRAVITY_X

A7/ A =& | GRAVITY_.Y

Hef7/8F A —% | GRAVITY_Z

2. K_Field BFEIEE I~ > K 54

P& »SET_ZERO?”

BERE fBx¥YOIcEEdT s,

HAfF/8F XA —& | NUMBER_OF_COMPONENTS

BN »GRADIENT_CHEMICAL POTENTIAL”

BERE WELRIGELERT VY v VAER? SIREGEHE K, = Yo Vi

RAF L TW3BY | VolumeFraction
HRF L TW3BY | ChemicalPotential
HAFENT XA —& | NUMBER_OF_COMPONENTS

£y i) ”APPLY _PARTIAL_REGION_CONDITION”
fiaE IR REIRERAT 2 M B

HAF/NT A —% 0 | NUMBER-OF_COMPONENTS

3. K_Field SAOMEIESRM (EREM) M

B [ |
D_CONSTANT_VALUE_FOR_A_COMPONENT | 8% U 7273 Dt K 2 —EfEIZ 3% 5E (Dirich-
let Z&f)
BAES 0n Jors Joygs Joz BT =R EL
THA%

4. K_Field f#fra~ > N 554

ZFr | POUTPUT_SNAPSHOT_IN_AVS _ FORMAT?”
BEEE | AVS B (ucd data) TEHEAEFRERZ T T3 5,

5. K_Field §ffia~ > K 55

£ % | ’RETURN_TRUE_FUNC?”
HRE | HWICHOEZIKT,

Pressure : EAFAT Y KR—&
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’ Pressure ‘ ey

FIL "SET_ZERO”

Rl ¥ | "SOLVE_PRESSURE”

fiRRT "OUTPUT_SNAPSHOT_IN_AVS_ FORMAT”

FERA% | "RETURN_TRUE_FUNC”

1. Pressure #1831t £

#F5 | PSET_ZERO”

BeRE | fEZ L OIcRET 5,

2. Pressure BEIFEEIY >V K il

H R ”SOLVE_PRESSURE”

Bae £33 D Poisson R E < Vip= LV v

RFELTWBE 0 | Pressure
AEL TWBH 1 | Velocity

HWAF/8F A —% 0 | DT_FOR_V
HeA7/85 A —% 1 | DIMENSION_OF_SPACE
We1F/8 5 A —4& 2 | PENALTY_.NUMBER
HeAz/85 A —% 3 | MATRIX_SOLVER

3. Pressure EROMEIERM (ERFM) M

A4 SRR |

[.CONSTANT_VALUE | —& DIz Ik

D —EDEIZFE (Dirichlet Z4)
N n - VP = P, (Neumann /)

4. Pressure it~ > R 3

#F | 7OUTPUT_SNAPSHOT_IN_AVS_FORMAT”

BBE | AVS B (ucd data) TEMEFERZ HIIT 5,

5. Pressure fEffid~ > K

#4# | ’RETURN_TRUE_FUNC”

BRE | WICHEOMEZIKY,

Velocity : EEZIYY R—&
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’ Velocity £ KR
FIH{L "SET_ZERO”
FIH{L ”SET_DIRICHLET_CONDITION”
Ry 76 e "SOLVE_VELOCITY_AND_PRESSURE”
AT BT ”"SOLVE_STOKES_EQUATION_AND_PRESSURE”
BEREM#E | "SET_DIRICHLET_CONDITION”
gt "OUTPUT_SNAPSHOT_IN_AVS_FORMAT”
EL2MITESE "RETURN_TRUE_FUNC”

1. Velocity #1811t

EES

%4 | ”SET_ZERO”

e | EEEDICERET 5,

#FR »SET_DIRICHLET _CONDITION”
B&ne LG O IS D 5 B Dirichlet £ D A% A U T #IH4L,
HAZ L T\ B | Velocity

2. Velocity ISR I~ >~ N 5l

B2 i ”SOLVE_VELOCITY_AND_PRESSURE”

fhE MEY; D Navier Stokes AN (BIREH%Z W) 2 1 KA T v TH#IT 5,
RedV = —Vp+ V(n{Vv + (Vv)'}) + C; 'K
Re DT 7 )V MHIX 1.0,

HF L TWBY | Pressure

1L T\WaY | K Field

HF L TWBY | Viscosity

WiF/XF A =% | DT

iF/NF A —% | REYNOLDS

785 A—% | DIMENSION_OF _SPACE

#1787 A —% | NUMBER_OF_COMPONENTS

HAFRNT A=K | CA

e ”SOLVE_STOKES_EQUATION_AND_PRESSURE”

B&ne WEL & E 15D Stokes R ZMELS, Vp=V(n{Vv+ (Vv)'})+ C 'K

HAZ L T\ 545 | Pressure

HAFL TWBE | Velocity

HFL TWBY | K Field

HAZE L T\ B | Viscosity

HWAF/RT A—=% | DT

#t7/XF A —% | DT_FOR_V

AF/NT A —% | SKIP INTERVAL_VELOCITY_CALCULATION

HFNT A =% | MAXITERATION_FOR_VELOCITY_SOLVER

HAF/NF A—% | CONVERGENCE_CRITERION_FOR_VELOCITY_SOLVER

#1787 A —% | DIMENSION_OF _SPACE

iF/NT A —% | NUMBER_OF_COMPONENTS

WA F A=K | CA
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3. Velocity HER M 55
##8 | ?SET_DIRICHLET_CONDITION?”
BERE | HE S OSSR D 5 B Dirichlet Seff DA ZEHT 5,

4. Velocity BRORISSRM (RAEM) il

A R |

D_VX vy & —EDEIZEE (Dirichlet §f4)
D.VY vy & —EDMEIZEAE (Dirichlet 5f4)
D_VZ v, & —EDIHIZERE (Dirichlet Z&ff)

5. Velocity f#fra~ > K &l

"OUTPUT_SNAPSHOT_IN_AVS_FORMAT”

AVS K (ucd data) CRIBEMEREEZH T 5,

6. Velocity Hfi I~ > K i

%4 | ’RETURN_TRUE_FUNC?”
FEEE | WICEDOHZIRT,
Viscosity : #iEZIYY R—&
’ Viscosity ‘ £ ¥R
FReflFERE | "CONSTANT_VISCOSITY”
eI | " VISCOSITY_DEPENDING_ON_VOLUME_FRACTION?”

1. Viscosity #H3{t A

2. Viscosity FEIFEEI <> R i

E2Yii) »CONSTANT_VISCOSITY”

BéhE —E DREFEAE no (B> 0 DKL) THIHAAL,

HWeA7/85 A —%& | VISCOSITY

R »VISCOSITY_DEPENDING_ON_VOLUME_FRACTION”
BéhE B DRGE L R RN SMEZEIE 1= NaVa

KF L TW3BY | VolumeFraction

He1F/8 5 A —4& | NUMBER_OF_.COMPONENTS

HeAz/85 A —2%& | VISCOSITY
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VolumeFraction : ##ELZXEF ATV K—&

’ VolumeFraction ‘ FR

L ikla "INITIALIZE_BY _PARTIAL_REGION_CONDITION”
AL ”"CONSTANT_VOLUME_FRACTION”

L ” ADD_NOISE”

L "CONSTANT_VOLUME_FRACTION_WITH_NOISE”
L "UNIFORM_CONCENTRATION”

L ”"SET_DROPLETS”

FREFAT 6 ” APPLY_PARTIAL_REGION_CONDITION”

IREFHT 6 "SOLVE_EQUATION_OF_CONTINUITY_WITH_FLOW”
IRe 78 "SOLVE_EQUATION_OF_CONTINUITY_WITHOUT_FLOW?”
g "OUTPUT_SNAPSHOT_IN_AVS_FORMAT”

AT BE %5 "RETURN_TRUE_FUNC”

1. VolumeFraction #1831t ¥4

E2yii

?INITIALIZE BY PARTIAL_REGION_CONDITION”

fieE

IR WUIBERAT D 5 B AN LSAM 2 > TH 2 LT 5

HAFNTA—=2 0

NUMBER_OF_COMPONENTS

#FR » CONSTANT_VOLUME_FRACTION”

Béhe B DIRFE /> & 22— O THIEE T 5,

HA7/85 A —% | NUMBER_OF_COMPONENTS

HeAF/85 A —% | AVERAGED_VOLUME_FRACTION

#FER » ADD_NOISE”

B BT VRN ) A R BINA S,

HeA7/85 A —% | NUMBER_.OF_COMPONENTS

HeA7/85 A —% | DEVIATION_FROM_AVERAGED_VOLUME_FRACTION

HA7/85 A —% | SEED_.OF_RANDOM_NUMBER

#FR »CONSTANT_VOLUME_FRACTION_WITH_NOISE”

Bhe B DARFE R % BRI —EDMEIZHI L TS ) 4 X2 A 5,

HAz/85 A —%& | NUMBER_OF_.COMPONENTS

A7/ A =% | AVERAGED_VOLUME_FRACTION

W17Z/8F A —4& | DEVIATION_FROM_AVERAGED_VOLUME_FRACTION

HA7/85 A —% | SEED_.OF_RANDOM_NUMBER

#FR »SET_DROPLETS”

Bhe QN RTHE U MBEIZHEE L EEO Ry FLy b 2EET 5,
BEEO R Ly Ty S 2EET S Z &N HE,

HeA7/85 A —% | NUMBER_.OF_COMPONENTS

W18 5 A —4& | NUMBER_OF _DROPLETS

W1E/8 5 A —4& | RADIUS_.OF_DROPLET

HeAF/85 A —% | X_.COORDINATE_OF _DROPLET

WAF/NF A—4& | Y_.COORDINATE_.OF_DROPLET

AFNT A —2&

Z_COORDINATE_OF _DROPLET
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2. VolumeFraction BfEIEEI~ > K 33l

# R ”APPLY _PARTIAL_REGION_CONDITION”

FRE IR BES AT 2 MM %

HIFIN T A — & | NUMBER_OF_COMPONENTS

R ”SOLVE_EQUATION_OF_CONTINUITY WITH_FLOW?”

R B IGORERR RN 01, /0t = —goV - (Yav) — V - T ZIFERED
ERA)

BIZLTWBE 0
ELTWBEIE 1

K_Field
Velocity

WAFIRNT A =& 0
KIFNT A =R 1
AFINT A — & 2

DT
NUMBER_OF_COMPONENTS
DIFFUSION_COEFFICIENT

£y »SOLVE_EQUATION_OF _CONTINUITY WITHOUT_FLOW?”

il RNGOE % & £ AR RIGORIRE R 0y, /0t = -V - J, %
R 9 %

Hef7 LU T35 0 | K Field

Hefz/XF A—=% 0 | DT

KIFNT A =R 1
BAFINT A — R 2

NUMBER_OF_COMPONENTS
DIFFUSION_COEFFICIENT

3. VolumeFraction BB 581554 (RFREM) FiH

R SIS GRAT

[t |

[.CONSTANT_VALUE_FOR-A_COMPONENT | $8%& U 72§53 D 1, & —E DEIZFIHIk

BMAES o g 2T —RXELTHEAD

D_CONSTANT_VALUE_FOR_A_COMPONENT | 8 U725 D ), % — € DEIZHKE

(Dirichlet ef)
BAES o e BT —RELTHZS

4. VolumeFraction @8t~ > R 54

#F | 7OUTPUT_SNAPSHOT_IN_AVS_FORMAT”

B&BE | AVS B (ucd data) TEHEFERZ HI1T 5,

5. VolumeFraction §¥fiad~ > K ¥

#4# | "RETURN_TRUE_FUNC”

BRE | WICHEOEZIKY,
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