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2. B E £ 3+ Discrete Element Method : DEM

Cundall(1971,1979F K> TIRESN - E IR D IEE T fZ AT
TAHFE ZHRMNTFROEFHAREXZTEEICGE, BALKDRF
DIEH) BB

2 .
4 d?u Particlenumber or wall

[ - = ZFI +Mig’
t® Eyphe

dL Particlenumber or wall

(= 2.1y F;

at j=1()#i)

F : contact force, M : mass of element,
u : the position of center of element,
. L: angular moment, : radius of an element
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2. B E £ 3+ Discrete Element Method : DEM
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Thermal equation and boundary condition

0 DT 10 Ar? oT
Dt rfor ° or
oT oT
~_=0atr=0, A,— ‘3 =h(T, -T(Rt))atr =R
r
Ps - Solid density
Cus: Solid thermal capacity
As: Solid thermal conductivity
T,: Liquid temperature surround the spherical mg

del

Thermal #gouand boundary condition
DT 10 , 0T
IOS (OS] T~t .2 AL N
Dt

a I

=0atr=0,T=T_ atr=R
ar

Kinetic equation for time evolution of sphericadrus

290 =n(r, -1+ H I
r dt

H: heat of fusion
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2. B E £ 3+ Discrete Element Method : DEM
o {EfARFIE

{

Ik vs Bk

L<R+R, Efh
L>R +R, Rzt

7% vs FH
R1

L

{Lsa FEfi
L>R Rizft

aY /b
Hyper Advanced
Simulation Lalioratory



3. BRRETEN L)\~ +R=ES)

T A—T3Y
FhIEREL O FRTEREL K

Copyright© 2010 Hyper Advanced Simulation LaboratGxy, Ltd. All Rights Reserved .{'\ M/ﬁ[!

=) HywerAdvanced
Simulation Laboratory



II@E

3. EMRETSEH (L) \ R+ H=E
MR K, 1B Y

k
1
\' ’
1l
\/

1 7
Copyright© 2010 Hyper Advanced Simulation LaboratGxy, Ltd. All Rights Reserved {'\ M/ﬁ[!

r Hyper Advanced
Simulation Lalioratory



3. R EEWH Q)FHE-[E

peH
(imi
in
&

: ;l/(
Copyright© 2010 Hyper Advanced Simulation LaboratGxy, Ltd. All Rights Reserved A/ LsZ[

Hyper Advanced
Simulation Lalioratory



3. ERERFTHEH ()R FIE 7

Hyper Advanced
Simuiation Laboratory

1 'l
Copyright© 2010 Hyper Advanced Simulation LaboratGxy, Ltd. All Rights Reserved (\2 M&SZ[



3. ERERFTHEH ()R FIE 7

Pressure

Hyper Advanced
Simuiation Laboratory

1 'l
Copyright© 2010 Hyper Advanced Simulation LaboratGxy, Ltd. All Rights Reserved (\! Mﬁ[[



3. BRI SN NFaE, THED

T A—3Y

Copyright© 2010 Hyper Advanced Simulation Laborat6xy, Ltd. All Rights Reserved mﬂ

Simulation Laboratory



—\\ ———
—
ol HASL Particle Simulator Ver1.0.0 C=en e
FFAIL V-
Viewer DEM Control Form
HuFT—RERE =R
FHRERTE MeshEsTE | #UTHREATE (MU FELEERE
=t
Analysis
ETEIR TS FERLAIERRs)
001
‘ View | ‘ ReiiiT

I/
Copyright© 2010 Hyper Advanced Simulation Laborat6xy, Ltd. All Rights Reserved 2 ij[[

Hyper Advanced
Simuiation Laboratory



5. 52 ORFEE
1. ST EDE&EIE
2. BRI DR FREAD ST

HARENBFFPELGLICEET2HEN
HELNET.

Copyright© 2010 Hyper Advanced Simulation LaboratGxy, Ltd. All Rights Reserved I{'\! M$l

Hyper Advanced
Simuiation Laboratory



HASL /TwinScrewSimulator

2012/4')')— X BAIR F 5E

R
lation LaboratOxy, Ltd. All Rights Reserved I MA”]«SSZ[
‘ Hyper Advanced

Simulation Lalioratory



AN RE&ESP/NEFRRENT B

Sl - RN RERRIRNTOO I

234

\
Xi

MRFEARET—~
"R 1A EERIT/ 7 MR

http://www.tokyo-kosha.or.jp/support/josei/kigydés/23shinseihin.pdf

[
Copyright© 2010 Hyper Advanced Simulation LaboratGxy, Ltd. All Rights Reserved ‘ Y M]«SSZ/

, Hyper Advanced
Simulation Lalioratory



MEEEFED HE

" [& MSH]’XL ﬁBs /ﬁ'l"lﬂﬁﬁs JEE TR ﬁﬁll /ﬁ'l"]ﬂﬁs%ﬂ ﬁB@éﬂZﬁ#*ﬁ'

AR, B EHZIEEICRRL-SRERT AT
LDZEI

AEEREE /I ERENERFRELERAMENT AT A
(BE. HFEEMid-range CAE)O)F‘%%&

Copyright© 2010 Hyper Advanced Simulation LaboratGxy, Ltd. All Rights Reserved ! mg[
Hywer Advanced
Simulation Laboratory



El i iaXaB - BREBDEELRE

ZHAR 7Y 1 HHEA OB ER R T B2 7)) 1 fHBA OB T HMg Tk
(HASL /ParticleSimulator B F& ) (NextruCAD/Advancelf F & BEFH i)

MBI 2 HAT ST, —HREERICE1TBALY b
DX - FRA7AtRA &> I 2L — MRLTFRBHRRTEZHRET S,

7/
Copyright© 2010 Hyper Advanced Simulation LaboratGxy, Ltd. All Rights Reserved } Y Mjgl

‘ Hyper Advanced
Simulation Lalioratory



ERED - ARARXEBOEELEE

mAXEiAER WHEBEBEO_—HRAY) 2 IHEHBITE TN
EEAMIAFER TR =3
(EHEEESED) (EhBESh+ESmh) o EENHEEN

0’y 01//X+021//x:0

0%u  0%°u  d0%u)_odp op oxZ 2 2
b Sl Tl P —_cYF X oy 0z
"ox o azzj ox - axH//X’ oy, oy, Ay
fL0 S5 :Vt\ Sap ’ AR
e oy* 9z%) oy’ v=-S_—+y,, X z
(0w ow ow) _ap ap (20,050, 0500)(00. %]
ox? ay2 0z* 0z mﬁrﬂjé w=-— a_ Ox 0x o0y oy 0z o0z ox oy
VA

B AEX 5 PR . o=

= - FRENAF VA AR

(BEERFAERN) " e 9 o5 3 2

% @ 67W =0 (0,76 67,767 aﬂaj -1

ox 0y 0z X 0X 0Oy oy o0z 0z

RAKRIELEDNZEDDEHZ
8 DT ICBR URRIL > 7= 14 6E
HEEEIND,

HBITETNVICEIEMITER

Hyper Advanced
Simulation Lalioratory

I/
Copyright© 2010 Hyper Advanced Simulation LaboratGxy, Ltd. All Rights Reserved } 2 M‘ ’ ;Z[
|
|



VAT LR EERM LEZBEMEL 7
BERH7V/IEAM7OtY YOS

ool 9o Seor o

IFrb BTN SE ®E JuFobkyd V- ARNTOEyY Y- ATS=D Help(H)

A7) 1 BTOBIEAHTH
BNICBITET NV EERT S
A 2l

a5} TwinScrew Simulator/Viewer [= @[] | a& TwinScrewSimulator Template

Twin Screw Modeling | TabPaged |
BB T

Intermeshing Ga-ratating -

AR 200 2045
HRRERE ) 30s 20399

N—F 17
)7 N P &
(k) =

aAv42—-EH NI7M)VEA

JovES g
Aba-b12

Seli-WinneScrems -

Self-Wiping Sorew Geometory

ADULTREE (mm) 1935 m = -
= PolyCADFamiy{Ver.1,0.0) . =t
S 2 e i

20U 1EwF(mm) EN
ALY 5

Sy ERRI 0N

EErEE A

i Pramitive Modsler Window

M) Solverts)

Vo W=adT) e B N\gTRar s

= e ) BostProcessar = e Y

P (i gy
TH51 954 )O/
0355425000

AT >
AP MESEE 15 eramdlh e -
AP 0 sa0361E80 :
AP AR R [ ciszsod l:‘ N
[T 8k Ao o 2 PERR STI4.00
5455282.00 \
T
BHP77 {115 ' =
P—— - o — -
SoveHE=7 | RIS | i _ mes 7 = 7 B
s MERFNE
@ 13757 FlE el o
w18 By TalRT
7 U ME A Bl 1N SR W gmestm

[ Fa ] 751954 VI EERT
WA S e

“;:: OFF
D D] . _x\r. X[
HH & o
FAMNMET x— L
l/
Copyright© 2010 Hyper Advanced Simulation LaboratGxy, Ltd. All Rights Reserved !

Hyper Advanced
Simulation Lalioratory



Net shopH! &

2012/1)[E%R1)) — A EIa F 5

1 'l /
lation LaboratGay, Ltd. All Rights Reserved M/ég[

Hyper Advanced
Simulation Lalioratory



= -
W BRICHUHEREROBYIRYTT
W FERERTET LTS EERIL

W R—LR—CEHR24MRIE %
CAGBERICBEIODEMATY,
(BT SLEBEETOMEE. FESARE
BRIMEROZ AN ZHEIRS LIV CABEREL AR
| CAEQORMNTA—T U RIZHG T E M E

Y

el

N

e
1 7/
Copyright© 2010 Hyper Advanced Simulation LaboratGxy, Ltd. All Rights Reserved ‘ (\ Mjﬁl

c- Hyper Advanced
‘ Simulation Laboratory



FYIRRR F—4F FOty Y BEs S
D STL Pre for FEM

HEBE: CADZ 74 JL(STL,WavefronD7 4 L) D KRR,
RUEBRERBITABHRADE

BRTZERNIZESNT-3AN/ABR /S FORERSZEEFMIcT— ) FY
N—FBLT. DV ERDERERE R T —JILER RIEREERK

BRIV AREICESERBEHR(TONTA. ITIT IV RE., FEHEREH)
RUOE R1FH (FrE. #REH) DEMN/IEE

Fi&: >z )L (3D3/4AH) EXRZF AT 5B EXREEH
Jn5SL0EE7)7aweyy

Hyper Advanced
Simulation Lalioratory

l/
Copyright© 2010 Hyper Advanced Simulation LaboratGxy, Ltd. All Rights Reserved 2 M/LSZ[



Irfil. #®E =T

a5l Mesh viewer

V] L -L0OEE
ERERAE
@ FIALD
O Aehatsh
O H=hlwh
BRERER

EFES EE(mm)

15226, ST
10928 10252905

15225, e
15223, 102724076
1515 =
16221,
15220, g

[ ExmE
[ EFZ0NTEE
[T E8AEImEE

i
=

[ BE#ET

——————

STL Pre for FEM=FIRALI=E X 1FEH D M T H

Copyright© 2010 Hyper Advanced Simulation LaboratGry, Ltd. All Rights Reserved

1 /

Hyper Advanced
Simulation Lalioratory



2 STL Post for

FEM

e ARERBITIERO AR

3DV ERFIRALE-ARERERGERICH T Ha02—K ., NIMLE

DFiE

FAi&: 1)L (3D3/4AH2) EXRZFHIT 2 AR EREEMN

JO9SLDE ST

KA Oty

Hyper Advanced

I/
Copyright© 2010 Hyper Advanced Simulation LaboratGxy, Ltd. All Rights Reserved 2 M_LSZ[

Simulation Lalioratory



JrAil EFL EE ®E JudDtbwd W— SARTOEwd Y- ATEZ3> Help(H)
22 Primitive Modeler Window | == =]
Viewer 7 FISE Ea i
WinerFERI £ o ﬁ_T;
© B TR-3h 2
© ok ] 10
EIE T = ) 1952
S DERELITATE 3 i
0O #se £ aERE o
IF] GroundgET VI EEET OOk 1819
TN 1775
Viewer B8 @ Black ) Red 1.730 |
@ HEF—hal ) Gray () Green 1.635 |
) Wit () SkyBlue 7 Blue 1.642
) DarkBlue T 1.597
() Black dE 2 1.55%
AUSAEEE 1.508
i 1464
1.420 |
1.375 |
1.331
1.287
1.242
1.198
1.154
1.109
1.065
1.021
0.976
0.932 I

STL Post for FEMeF|FRLf=/R X L2 5]

1 /

Hyper Advanced
Simulation Lalioratory

Copyright© 2010 Hyper Advanced Simulation LaboratGxy, Ltd. All Rights Reserved



d Viscous Fitting

e T AR BAEZFMALEZ1—
T ILANSA—2DEH

-Power law, Carreau, CrofgEET IL/IN\SA—SDEH

~ 0

Bi&: JS5AFYYICAERT—47)Jatwy,
WEMET —IN—XDEEY—)L

Hyper Advanced
Simulation Lalioratory

I/
Copyright© 2010 Hyper Advanced Simulation LaboratGxy, Ltd. All Rights Reserved 2 M‘LSZ[



[ MEIATTY
BSET -BERAMT | EFNI00T0H  ETASAR [ AT

GroupBoxfi *ﬁg?*?jﬂ'}b%
2Garreau e testzample

_ o exp(=b(T-T))

b+ 27

EFINZH-R

Carreau®T Il ;;

PORARRHEE D 2331001 " Pa ‘%

BRI 0009378963 /C 0

EERET %50 e E
58 03653302

SERERSRS A 006620335 sec

DS7RRERR

R e
BB BE 1
BAfE 4 1 BRIE 4

Viscous FittingeF I L - %4

Copyright© 2010 Hyper Advanced Simulation LaboratGxy, Ltd. All Rights Reserved

e
.

ir

2 3
Lag(Strain rate (1/])

T IR RIS
WRETIAR: ARsE FEIEEIEN: 76

S1ARE

A 1

FETFHIN: 101649608

[V] #HAE A O b
=RF-570vk

EI T4V T FER

1

[/

Hyper Advanced
Simulation Lalioratory



VILN—BEER
@ SimpleFlow

MEE:. T—/\—HE. =

limli
[ip

%ﬁi . T—*& A QF—:L— I‘/,muu.@]ﬁ#*ﬁ'

-HEHMRKOEE, = :Fﬂiuu.i’tﬁlﬂ&U%O)Enﬁ"ﬂé’%’“bﬂ‘fﬁfﬁéh
%)ﬁ#*ﬁ:ET)[/WO)QF—:L—I*J AREBDEN. R, BETMZEITETSH1ID

ARERBRBWBI IO L

-Viscous FittingcD/\U R )Lty $E Ty T4 LRIFFIZ. ZERNDEL
MEVRREZE ST F R gEG ATy —IL

BIERANICKLEEGHETET WERHEREERE
-SRI RIE (RRANT Oty U T) e

& : 75X F Yot EERETAB ZH#TY—IL

\l

(/
Copyright© 2010 Hyper Advanced Simulation LaboratGxy, Ltd. All Rights Reserved 2 M_LSZ[

Hyper Advanced
Simulation Lalioratory



.. Simple Flow (Stead) )
BRI IS
DefaultResult
160403 T -
BB
Ll H5oEI D
L)
a2 [ RME 0 BEE
BAE 200 1
flazsy oy
Down Stream Distance (mm)
2 B T L (7] 80 E EEE
€ e
g - RE 0 BEH
£ BAME 5040% ([
i’ s T FoFuay
b E OB Fressue (Pa)
T e = s e e ] B EE
- e "% simple Fi il = —
o [ gt L sl smete pow (St ot - SR o
#E 16 Yol miEE ATSSY
iy T 57 &
Ll ot AR o0 | Hi
ISR
N Bl 187 =y T T S R S
(@ E218) © ENEE O REHE © B8 P 00 2000 4060 8000 5000 10000 12000 1000 16000 19000 20000
Ha7P HERATL ot P o e
L s
- i oun Stream Distance (mm
Al
E CR e —— Foa-RUEEEEE 10 I
w  aw PESESEE 10 w0001 | -
ClwvaE  OEiE R y—
B3R W BRI 77)18 DefaulRcul vl =+ 0)
- — - F4Ta 77

DEEHTOBEANICLY
BHIRRITETIVEERK

WARRER P LE
DefaultResult

& | e
R | [

sHERS

FEET bO =)L AL

A-EI - =
BME 0 B

BA(E 1604025 1

FEEIR
© BigFn O HfoE-Fm
{EEITER!
@ HF-MLT O SavE-

2) IDHRERRRBEN
(BEE)

H-ti-

T

wiowen | [ mE |

&Y | hE
—oEE | DittE

sz

BsEsngs
0

SimpleFlowE B!
SRR REE DD 7
3 BHHEROTRIL (KA T Oty o)

[
Copyright© 2010 Hyper Advanced Simulation LaboratGxy, Ltd. All Rights Reserved } l@ ﬁ/‘ﬂ’ SSZ[
|
I

Hyper Advanced
imulation Laloratory




® HyperWin3D

48E: SRTAREN RABMATL 2T L
-J)yRERAT) 7Oy EEARRANT Oy ERE
"B/ ILAERNENRE ELRETILLES K- BT ILEYR—F)
RRAEZDELSMAC, SIMPLEEICE DSRIABT IO S A
*STL Pre for FEMEDEHEIZKDHCADT —AD A R—b(REIEEMDRIR)

FH 17 g /J-LFH ,m/)ll.EjJﬁﬁF*ﬁ'

-7 A2—20—(EJLR., BERBEYRNEN)
A F—70—(ZERNZEH. PCERRNTUULEREY BIRENEEHT)

~ 0

[/
Copyright© 2010 Hyper Advanced Simulation LaboratGxy, Ltd. All Rights Reserved ! M./LSZ[

Hyper Advanced
Simulation Lalioratory



IrAL ViLI= AT

a5l HyperWin3DViewer = &[] || & wiasatviewer = = || & wussEEE T — A [=E==

\ SRR

‘.‘ @X ¥ Yz HTinE s B

\

\

\ IDFET

\ 1 IDEFWERET. O FESvAFET

| ® BET

\

HFTAT—L 10 gAY 10

BRI
17U LEE E#iER
z);iL\EE k-start index
© IIRED 1
© fyaResn k-end index

—)LEy) ;M
O PATIESEE —
imindex  jindex cell flag

i

irindex irindex kindex. Gell flse
a7 :

.
L T4l EFL BE RE | JuJObyY | WL(— RARTOByS Y- ATZ3>  HelpH)
adl Primitive Modeler Window Modeler =EE=]
2D Meshser
3D Meshser
Boundary Condition Set
FlatCad Template 5796
SpiralCad Template S
Profilecad Template s
LayerCad Template
Multi-Window# FFL1=4"1) w4 A aE e =
u I = I n OW -~ J ﬁ = 4750
4.540
4.331
4.122
3913
3.703
3,494
3.285
3.075
2.366
2.657
2.448
2.238
2.029 L‘
1.820
1.610
1.401
1.192
0.983
HyperWin3DE A {5l

BERRAMZKSEITHERDERIE

l/
Copyright© 2010 Hyper Advanced Simulation Laborat6xy, Ltd. All Rights Reserved !

Hyper Advanced
Simulation Lalioratory



