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Computer Software for Transport-property Analysis (ASCOT)
http://www.fsis.iis.u-tokyo.ac.jp/result/software/, June 2005.
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(kinetic Monte Carlo method, KMC )
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A.B. Bortz, M.H. Kalos, J.L. Lebowitz, J. Comp. Phys. 17 (1975) 10.




RSS2

RSS2
| |
Ga
= InAs/GaAs(001) In Ga < 1.66ML
= Ge/Si(001) Si  Ge < 3ML

P.B.Joyce et al., PRB 58, R15981 (1998).
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Ge/Si(001) InAs/GaAs(001)
s Stranski-Krastanov
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( Si Ga

I. Kegel et al. PRL 85, 1694 (2000).
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program sample_main \
use hecmw hecmw “USE” ‘
implicit none ‘

type (hecmwST _local_mesh) :: hecMESH
type (hecmwST_matrix ) :: hecMAT
character(len=HECMW_FILENAME_LEN) :: name_ID

hecmw

call hecmw._init | hecmw

call hecmw_get_mesh(name_ID, hecMESH)

...... FE algorithm
call hecmw_solve_33 (hecMESH, hecMAT)
call hecmw _finalize SPMD

end program sample_main
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= DES(Detouched Eddy Simulation)
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FrontFlow/red H_S§gr
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Hardware Earth Simulator SX-8
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Air Conditianing System
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SIMULATOR
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(1)

LES RANS
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12.2x2.2x1.1[m]

: tetrahedron
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(a) 1

*LOLA B03/51 1/2 windtunnel test model

Grid Overview

length(T) 2.26[m]
width(B) 0.89[m]
hight(H) 0.48[m] ‘
wheel Base 1.50[m] 15.1H
Front track 0.75[m] '
Rear track 0.69[m]
*Grids
type tetrahedron

elements 120million(117,060,909)

«Conditions
software FrontFlowRed for HPC(ver2.53.x)
mean flow velocity 45.0[m/s]
turbulence model LES (Smagorinsky, Cs=0.15)
convective discretization sheme B
2nd order central + 1st order upwind(10% blend) . .
wall boundary log-law r eComputational Domain

Geometry
\ length 34.0[m]
| width 2.70[m]
- 3B hight 2.47[m]

“m: rotatjon
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LOLA

f] HPC-LES |  Wind tunnel
~ (present CFD) (LOLA Ltd.)
C'p*(drag) 1.00 0.91
(Incl. wheels)
Cr (lift) 1.05 1.93

(Excl. wheels)

High down-force condition

(b) 1
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" Mazda, Atenza :1/1 scale model

*Grids

type tetrahedron
elements 37,870,527

surface resolution 12 [mm]
(uniformly redifined)
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2003.06 FFB ver.01

) 2
2004.06 FFB ver.02 Fractional Step
2005.06 FFB ver.03
2006.06 FFB ver.04
2007.02 FFB ver.04.02:
2007.07

FFB ver.05 Detached Eddy Simulation

RSS2
Detached Eddy Simulation
BRANS/LES
[ |
TS LES, DSM
————— law of wall: U'=y", U"=2.5l0g(y")+5.5
o
= 0 | ©
(Re=2000) (R=10%)
( 643) = SA)




RSS2

RSS2




REVOCAP_Magnetic



REVOCAP_Magnetic

RSS2

REVOCAP_Magnetic Ver.0.2b

. (Hierarchical Domain Decomposition
Method: HDDM)

« 5,000 8 32 )
« 4,400 ( 9,000 )
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= A

= Newton
= Picard

] H(?;(\[/In]]ogr[g,)mm]) TEAM Worksﬁop Problem 20

REVOCAP_Magnetic Ver.0.2b ( )

= A
. A-g
. B([T] or [G])
H([A/m] or [A/mm])
. Je([A/m?] or 5.71e+03 8.57e+03 1.14e+04
[A/mm?])

3 1/6
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(Hierarchical Domain Decomposition Method:
HDDM)

(Iterative Domain Decomposition Method)

REVOCAP_Magnetic Ver.0.2b ( )

® -+ Degree of freedom in the interior
@ -+ Degree of freedom A - -Degree of freedom on the interface
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uB B ® -+ Degree of freedom in the interior
K — Ki K i _ fu(i) RO _ R 0
< ) ] o R
KY 0 0 KERY™  Trywy [ A0 ]
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. (ex:CG
for n=01....;
Choose ug; In each subdomain
In each subdomain Compute pi" by
Computeu!? by Kl = _K ORUT pr;

T
(09 _ K KRGS 10
ro= i R{r 0,

=1

| =/

p0=r0

" =K p" + KGRI

n+l
r

If

(s

rOH, break;

9 ﬁn — (rn+1)H rn+1 (rn)H |,.n .
pn+1: rn+1+ﬁnpn :
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Whole domain




REVOCAP_Magnetic Ver.0.2b

RSS2

= TEAM Workshop Problem 20

/ |_-coil
| // | yoke

. |-center pole

25

f-section A-B

center pole

Yoke

Center pole

SS400

Coil

341

REVOCAP_Magnetic Ver.0.2b
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= TEAM Workshop Problem 20

elements

DOF

subdomains

DOF
on interface

team20(1)

4,412,706

5,174,146

32 x 1,400

2,232,789

team20(2)

8,802,084

10,298,638

32 x 2,800

4,464,623

team20(3)

17,931,856

20,941,837

32 x 5,600

9,067,744

team20(4)

26,813,542

31,286,845

32 x 8,400

13,592,967

team20(5)

34,917,602

40,722,854

32 x 11,200

17,782,606

team20(6)

43,141,979

50,295,288

32 x 14,000

22,063,800
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= TEAM Workshop Problem 20

ewtonmeony | CPU M 61 | "GR0BT

team20(1) 2 2,048 64.9
team20(2) 2 4,348 129
team20(3) 2 9,826 262
team20(4) 2 16,441 392
team20(5) 2 23,337 512
team20(6) 2 31,111 633

PC cluste_rk Pentium 4 3.0GH

T

RSS2
REVOCAP_Magnetic Ver.0.2b
[ | P
air” \
[ o ;5
3 -
3 // \ “‘ T,
c%lﬂue‘l’éf '
// /\ 2
conductor 3 4:"//
Excitation currentdensity ‘J ‘ = 50.0[A/m2]
Magnetic reluctivity v :1/(47r xlO")[m/H]
Conductivity (conductor) o=1.17 ><10"[S/m]
Angular frequency fw =27 60[rad/s

=,
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' | SAREN T o]
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RSS2

elements DOF subdomains .DOF
on interface
cake(l) | 4,310,648 | 5,472,186 | 32 x 1,250 | 2,360,218
cake(2) | 8,788,303 | 11,098,344 | 32 x 2,500 | 4,812,371
cake(3) | 17,065,354 | 21,470,601 | 32 x 5,000 | 9,449,410
cake(4) | 25,917,735 | 32,537,036 | 32 x 7,500 | 14,323,419
cake(5) | 34,814,775 | 43,546,445 |32 x 10,000 | 19,110,895

RSS2
REVOCAP_Magnetic Ver.0.2b
u
iteration counts | CPU time [s] Memory per
CPU [MB]
cake(1) 460 1,210 115
cake(2) 570 2,898 233
cake(3) 735 6,789 512
cake(4) 891 12,400 685
cake(5) 935 17,228 913
PC cluster Pentium 4 3.0GHz x 32
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= vV W
| |
[><10%A]

U v W
-159.3+0.0i 79.7-138.0i 79.7+138.0i
-303.6+0.0i 151.8-262.9i 151.8+262.9i
462.9+0.0i | -231.5+400.9i -231.5-400.9i

REVOCAP_Magnetic Ver.0.2b
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9.699><103

A/m?
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2. GUI

Ruby
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= CAD
B-Rep (
( NURBS)

]
CAD

Surface Mesh

] (3D

( NURBS)

(Triangle Patch Generator)
o (Surface Mesh)
Tetra, Prism  Solid

etc...)
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Viewer(

GUI)
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MeshDB(

FrontFlow/Red

N~

FrontFlow/Blue
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o IGES

TetMesh_P

BL_Mesh

TetMesh_M
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| Ruby
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= CAD

IGES V5.3

openCASCADE
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ADVENTURE Surface TetMesh_P
TetMesh_M
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s FrontSTR FrontFlow/red FrontFlow/blue
REVOCAP_Magnetic 1/0

[ ]

Grid HEC MW (FSTR) GF Ver2(FFR) GF(FFB)
* fgr(Magnetic)

Control hecmw_ctrl.dat(FSTR )
*.cnt(FSTR ) fflow.ctl(FFR) PARMLES3C(FFB)
* dat(Magnetic ) mtrl.dat(Magnetic ) caoll

*.cnd(Magnetic )

RSS2

)

*.res (FrontSTR), MicroAVS

. (FrontSTR, FrontFlow/red, FrontFlow/blue,
REVOCAP_Magnetic)

(FrontSTR, FrontFlow/red, FrontFlow/blue,
REVOCAP_Magnetic)

(FrontSTR )
n (FrontSTR, FrontFlow/red, FrontFlow/blue,
REVOCAP_Magnetic)




s FrontSTR

vt By Brrs
[E vl i

s FrontSTR

s FrontSTR




= FrontFlow ( )

= FrontFlow ( )




= REVOCAP_Magnetic ( )

= CAD
PC OS Windows XP 32 bit  CPU AMD Athlon64 3000 RAM GB
280 8836 48 7610 6
16.343 2 0.499
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REVOlutionary Coupled Analysis Platform

2007 1 24
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REVOCAP_Mesh
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REVOCAP_Visual
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CAE

on line/off line

FrontFlow, FrontSTR

native
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REVOCAP _Coupler

I/F Table
Interface Modeler
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REVOCAP_Mesh,Visual

Domain Decomposer

Interface
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t t+At
pressure pressure
t
D ptHat
>{Structure Analysis} IStructure Analysis}-
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Struct

t+At

pressure d t+ pressure
V.
Structural Predictor v
pt ra t+At 7’
Displacement p 2
{Structure Analysis} =I Structure Analysis}

ural Predictor
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FTP

(JAXA

2. RANS

1. LES or DES




RSS2

() CITS simulation: PWE000 Engin:@
Goal: intsgrated fow and combustion simulmion

.
1.0C

Flow removal to

| 46C 2 | downstream of test
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FTP

JAXA




RSS2

FrontFlow/blue, FrontFlow/red, FrontSTR,
REVOCAP_Magnetic

REVOCAP Coupler, Mesh,
Visual
= 2007 2 FrontFlow, FrontSTR,
REVOCAP_Coupler
= 2007 3
. 2007

0 2007







| 4
AdvanceSoft

frreeen reAI T

107-0052 1 9 20 16 7 TEL:03-5570-1681 FAX:03-5570-1683 E-Mail:office@advancesoft.jp

AdvanceSoft

reAsTh

~N

WA AP S RER, o (L)
WA A TR TSHR LY 5— WELT " ﬁ'ﬁ.?'"’
($) 990 - HEETRRR. .. iidiial] [ o N, mn s
L B 2 B - d
bR, WG, RGRBAT e e
() RE AR FTm I BT
. 4 =i EE;%T _ g T a2, 342 2Hee 0
WA R LA ' 1 . i‘-'{j“'l RETA SARE ZEEI B
MR s 5 — é T35 BN aEN, 28, THAES B
(538 120 2) D AN e e n0 &
- a n
. ammn _ = Feta e
. - ]
FEIYAYT - (§) TR [=—>
(MR 70 B) Wiz | | fall L EOn0amn)
| || 1] : itz IEIRE ERIX A
Loaai
. AT
BAS At AKESH :

107-0052 1 9 20 16 7 TEL:03-5570-1681 FAX:03-5570-1683 E-Mail:office@advancesoft.jp




AdvanceSoft

prrreeen reAs T

~N

S
AP

Advance/TFLAGS

107-0052 1 9 20 16 7 TEL:03-5570-1681 FAX:03-5570-1683 E-Mail:office@advancesoft.jp

Advance$o_ft

" Advance/PHASE

BEDT-TTF

!

\l\\_

(BEDT-TTF),l,

107-0052 1 9 20 16 7 TEL:03-5570-1681 FAX:03-5570-1683 E-Mail:office@advancesoft.jp




AdvanceSoft

prrreeen reAI T

Pt(100) H,

107-0052 1 9 20 16 7 TEL:03-5570-1681 FAX:03-5570-1683 E-Mail:office@advancesoft.jp

AdvanceSoft

ISP POPRAAY TR

/
Y
)

Si

Frequency (THz)

o N AN O ®
—

12

SI 0.8-
0.6

0.44

DOS (states/THz)

0.2+

0 2 4 6 8 10 12 14 16
Frequency (THz)

107-0052 1 9 20 16 7 TEL:03-5570-1681 FAX:03-5570-1683 E-Mail:office@advancesoft.jp




Advance$o_ft
LA
vascan 453 eV ( ), 4.9 eV ( *
it *S. M. Sze, Physics of Semiconductor Devices (Wiley)
e —
B A O & » & =
- -
- -
-
I — Si(100) -
‘; - s
L "
E =
107-0052 1 9 20 16 7 TEL:03-5570-1681 FAX:03-5570-1683 E-Mail:office@advancesoft.jp
[ |
Advance$o_ft
~n Advance/FrontFlow/red
2006 2007 2007 2008
,,,,,,,,,,,, VO T
I s Supupupus S H N R
,,,,,,,, Hamelet LB e e .

Post-Flame

107-0052 1

16

7

TEL:03-5570-1681 FAX:03-5570-1683 E-Mail:office@advancesoft.jp




[ ]
AdvanceSoft

FERRCLY T SOPRI AT

"N Advance/FrontFlow/red

Advance/FrontFlow/red
Mach -
LES Smagorinsky Dynamic SGS Lagrangian Dynamic SGS
DES DNS
RANS - - RNG
- CHEN -= RSM
Sticking Motz-Wise
JANAF
Chemkin
Smooke Sutherland
107-0052 1 9 20 16 7 TEL:03-5570-1681 FAX:03-5570-1683 E-Mail:office@advancesoft.jp
*
Advggzqesoft
R Advance/FrontFlow/red
Advance/FrontFlow/red
6 ) 4 ) 3 ) 4
)
SMAC (Fractional-Step )  SIMPLE Rhie-Chow
Muzaferija
Euler Euler 2 2
Adams-Bashforth 3 Adams-Moulton 4
1 2 2 (TVD
) 2 3 (TvD ) 2
usl / 1
ICCG ( ) BIi-CGSTAB (
Re 6

107-0052 1 9 20 16 7 TEL:03-5570-1681 FAX:03-5570-1683 E-Mail:office@advancesoft.jp




AdvanceSoft
=7, Advance/FrontFlow/red
Advance/FrontFlow/red
Lighthill-Curle Ffowcs Williams and Hawkings
Gridgen
FIELDVIEW AVS  MicroAVS
BC INLET OUTLET INJECTOR
SPODING SLIP NO-SLIP
BC
/
BEM
Flamelet LES VOF
2
OS IRIX64(Ver. 6.5) RedHatLinux9 SGI Advance Linux  Windows
XP Professional ~ Windows2000 SX-8
107-0052 1 9 20 16 7 TEL:03-5570-1681 FAX:03-5570-1683 E-Mail:office@advancesoft.jp
Advance$o_ft
L4
FrontFlow/red

B BETEIAHET TV r—ay

107-0052 1 9 20 16 7 TEL:03-5570-1681 FAX:03-5570-1683 E-Mail:office@advancesoft.jp




I e ot
.\.

. ]

107-0052 1 9 20 16 7 TEL:03-5570-1681 FAX:03-5570-1683 E-Mail:office@advancesoft.jp

4 Advance/FrontFlow

FEEEEEE

| Advance/FrontSTR | 2007 3

ADAP

107-0052 1 9 20 16 7 TEL:03-5570-1681 FAX:03-5570-1683 E-Mail:office@advancesoft.jp




gsx,wﬁe.sg,f; NVH
h Advance/NextNVH

Advance/NextNVH ‘

B
2
3
4)

Lanczos 2 ‘

|

\ ' |
CPU :

' . |

\ | I
NASTRAN ] \ . |
NASTRAN \ | |

¢ |
\ | ‘ ‘

]— )
= |

107-0052 1 9 20 16 7 TEL:03-5570-1681 FAX:03-5570-1683 E-Mail:office@advancesoft.jp

AdvanceSoft

e

Advance/FrontNoise

Advance/FrontNoise LES
Advance/FrontFlow

Advance/FrontNoise F.‘:_—

100
0 Measured
- - - -LES (coarse)
T 60 LES (fine)
B a0 [ TRl T
20

0 2 4 6 8 10

Frequency [kHz]

107-0052 1 9 20 16 7 TEL:03-5570-1681 FAX:03-5570-1683 E-Mail:office@advancesoft.jp




&
AdvanceSoft

FERRCLI T SOPRI AT

Fe

107-0052 1 9 20 16 7 TEL:03-5570-1681 FAX:03-5570-1683 E-Mail:office@advancesoft.jp

&
AdvanceSoft

PRI SOPRI AT

Fe

(FrontFlow)
(FrontSTR)
(PHASE)

107-0052 1 9 20 16 7 TEL:03-5570-1681 FAX:03-5570-1683 E-Mail:office@advancesoft.jp






