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Mechanics Award

Gui-Rong Liu

USA

It is a great honor to receive the 2010 Computational
Mechanics Award from the Japan Society of Mechanical
Engineering. I would like to take this opportunity to express
some of my thoughts in this short article.

One of the most important trainings of my life was the
Ph.D study done at the Tohoku University, Japan, under the
supervision of my dearest Professor Junji Tani. Please allow
me to express my sincere appreciation to his wisdom and
efforts in guiding me in the challenging area of research in
computational mechanics. His invaluable encouragement
and belief-in-me has been one of the most important source
energy for my pursuing in this field. Thank you so much,
Prof. Tani!

Much of my research work and academic activities
would not be possible without the guidance of Professor
Genki Yagawa. He has been my mentor for more than two
decades. He is an ideal example of academic excellence and
outstanding team player uniting everyone for the advance-
ment of computational mechanics. We often meet at inter-
national conferences, and it has been so enjoyable and fruit-
ful every time discussing with him. Thank you so much,
Prof. Yagawal!

Computational Mechanics is a discipline of rigor. I

Thoughts upon Receiving the JSME Computational

Professor and Ohio Eminent Scholar, School of Aerospace Systems, University of Cincinnati,

believe the best possible training in this regard is from
Professor Achenbach at Northwestern University. How many
professors in the whole world would correct students’ paper
word-by-word for as much as 20 rounds, while handling
multimillion dollar projects? I was so lucky to write such
papers with Professor Achenbach. Two years at NU were
short, but the benefit of the perfectionism was for my life-
time! Thank you so much, Prof. Achenbach!

Of course, my appreciation to my family is enormous.
However, since you all know what I am going to say, I
choose to skip it.

Instead, I would like to thank all my Japanese friends
and colleagues, many of whom have told me Japanese and
read my papers written in strange Japanese! In particular,
Professor Noriyuki Miyazaki has been acting both roles: my
mentor and my friend.

I would like to finally express my sincere appreciation
to my friend, late Professor Hirohisa Noguchi. We were
working and planning together on so many exciting aca-
demic activities, but he left us too soon, too soon! I would
like to share with Hiro the honor of this award.

Thank you all so much!
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BREWVIBUHE LB, VT b o TEABEBEORHIICK
BRHEILRE V- EERNEZ— X KEV, TDTHD
JAMAREY T b 2 7RHAZICEEABH E LT, %
B O I ERE L LTHET B,

FTVx MEMTOTSIVTREDY T bz 7 il
DAL LT, FIHERHFEED S T 0T T LORER 72
HEXMWICIET 2 C N0 r S LEFELEA O LM %)
R a@bB VI EZITHANENEN, Z2iciEyay
T LEFTT B EVIARDERNH S, LHL, V=R
079 LzBERNTHWARICIE, BLAZOEKZHIS
TEWEETHO, FIH. FIFERACIEBRI U 72 W &
B, EAREHAY 727 TRRA—Y =27 )L®
VI 7L VA RZa7 Vi ED RF 2 XA hHFGRMEE
NBT ENZVD, ZNHEDOIA SHFIHE BFREDEHE
LB ERBVIETERY, =TV —X] TR
TS5 LARBZENSD RF a2 AV " EHRE T ETHBEIA
k DIRBIC D5 B

Flo, \AMBRICBWTaY Y 2a—ZBEICHHD A+
SEBA LNV, 2RV T R 27 TH > TEEHDPE
DEBEICETA L ABOAENKERLD LR D78,
HNTIVTT 4 AR T g EOIBIHRED T L 75 %,
—75. FrontFlowh {59 %/ > RHPCICHBWTld/N—
RO 27V Y—ZA0aX MEL, FIATE 280, S5,
BFEDHFID AMER D K ERAHE TR D, [4—

TUV—=Z] OR=ZCV T NEREEED, &z,
FrontFlow/red D HHNC BV TIE, [A—DY—A 7053 L
ZHOTWEBY A FTOX T a— Rk (& UTHA
BFY A NTOMEM) & RZZEH > 2 —OILFEF G
AT LETORE (F& UTHIEEY A N TOER) Zf7o
THEH, KETOHEE#E, HRey 2 —FmBIc k53
B, N TORM, BERMIHE L L TORHE E,
BTG U TR RE R N— R 2 7 ) V=A%l [z
Mrbh T3,

TCT, A=Y= ZNLEVT Yo7 o
WEEETITNDHE L LT, AR=VIZBWThy T 7 X
U — R AOEMN. ZRNCBOTHRANDENKER T S
O—FTHaD LRI, TA—T2V—2] OENT T
7S —A\OWEE KYNC L TWiziZ &0, FIHICENT
(F—T V=2 133 2=T D& L LTHAEENS
M. TadS LaER T s S < —i Lk OELEY) & LT
W RIS B C & RIS ED SN,

5. Znhs5EaEEETH

INA Y RHPCOBLSA S1F. BRI —RXE LT M5 #
AT U NDFEEYED R -y wLTnb 5, BT
D) B ~BE i BRI O KBICFDY S 2 L—Y 3 v,

2) BOa~BTr —ABRORG#E(ECFDY 2 2 L— a3 v
BREDORENHEE INTED, SHEEER LOESHICIE
PERFIE & XS 2 I QEFIRI R OREEE, TREFIHE O
K. ADREELEIL L) 1SWT 2 L7 )LV A LNKD
5NB%, Flo. BIHEFEBCOAEY BB D AEEER. BA
FRRADRS FLERSY T — 2 B Hl7x & BHRGE S B 2 Bk RE
LEELEAS, —fH. YIal—yavOR¥=—XtL
T FrontFlowBiF CTHE D X7z X T F Ttk 13—
FyVTHA v, BERTYE FMRENE T T HEEE R
EHH TN,
CCTROBEZINSC LR, TNHDREY—X, =—
RDZIFME UTCFD (H%WECAE) 72U Tld AM, &
SN ZTNIEVIRIRTH B, B9 —EREEOFERHIET
Wi, R SO SR RSk S NG, FO—
DOiBHE LT, TNETEBINTE/CFDICBIT BHE4L
TETIVE, BTz, e e E T & % — M Bl
FEHEICHDOWTHRTACET. VI MY 7RO R
F & KO IRV TOETE B {HAZ R LIBD TV,
8y & ER. HffiEHAE L 203X N ESHETE DO
FEELT =72y =2 ORENCHIRFLTW3,

6. It B

HIAR, iRV Ea—&r— LT icERidix
BOEETESEINETH? RO LA VY—2HELxK
TV A€ a—207TalI L5 BATHTFELS ] 5
W TZAKRT EZIESTHRLEI W | =TV —X
FFEDMA L HTRZDOHIZ0NSBELET, hOHHK
KT EVTIRZFOMRBEND DD S &% (=TT
VFw R EMERZESTY, A=YV —RCAE] I A
OBV ZHENTWS TN, ZOMRERSOFT
IR THERAMN? 24K =72 LTVETDT,

BEER KB, -T2 3<VF T 4 Vw7 AW
thy 2 l—ya >, HHBT6-765, pp.729-732(2010)
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1. FrontFlow/red DBEFIZIE & TR

FIERAE G « RECRSE =D H1EE LT, N1,
FL TIVRNVEYYZT Y TR EDE L DM - Fiffisy
TICBNTHBRBLRFERET B L LI, FEEHD O -
Dz O BB HGERMER L 55 2 LIRS TWY
%o AR, EEIYEa—2BEDN—RTTICBLT
HRZ)—RLTWAH, TNEDON—RT 27 ZiEHLTZ
@ERY T R 7 ORFICBWTIE—EBOE NN EE &
NTW3,

DD, FEEFR M BREROZEMICERT B0
V7 MU 7KL, BHNEEY g 0l LICHRET
THLO FHAB PRI L DFBHEN DD, TOX IR OH,
BRI BTZE T Tl 20024 15 & SR B2 RIT 7 1
T LD—EE LT, MRREHOFEMNT I 2L — 3
YVT b TR, ShENZEZANE Lk,

[HEIE AR Y 7 b o = 7 OBA% ) a7 b, 20054F
JEI B T2 IC BIA E N SRR 2 A XA TR R O 72
DOWFEHFE T TS5 LO—EE LT RNy I a b
—>avVY I b7 O TaY s bAED S
m‘(;’%?’:o 1). 2). 3)

BTETld, Aty K2R L2 =BV T,
(1)FrontFlow/red/ABDN— 3 V7w TE XX >0
—REEVT Y7 OEM, (2) FrontFlow/red 1 —4'< =
a7 IVIRE RFa AV FO®ii, (3) FrontFlow/red \D#i7z
EEAET V3 X LB K UHEEROMIIHTE, R EZITWED
5. FERRNBEEAOE I T2 S B O HL D FH %
nctnz, %9

2. FrontFlow/redDiF & #HE

A, WAY R 2 L—2 3 VRO —DDOREZEETH -
TEELRTRIET Y Y JICBLUTRER T LA 7 A)N—0HE
NoODOH3, 7405, WALHBERZHEL T 5 M52
RUICHD S FLROEREEY 2 2 L— 3 UHFHEBICHEITE
N, SLRMRICE < DHRZE A2 Lich b, BlEds L
U CDNSOHHMNIL L BRERE . Kz, Z DT ET
JVE WA BLES (Large Eddy Simulation) MBS Nz &
T, BLRBUEY 2 2 L—3 3 V2 RIS T MEICEH U
TV T EMHREL IRH> TE T,

FrontFlow/redid. ELIBISO Tl & HIHEIA EE R E T
H2TXINVF—FEHOTHR I 2 L— 3 Y EEENRIC,
LESZ L & 3 28T =TV > Rk L, IVFT
AV 7 RISHRBEORMNY 2 2 L— 3 Y EFEET 3
VI 2T ThHb, o, BEEARGHRRE 2@ 5N

iR 7 b2 = 7 FrontFlow/red

BHIEFESRTORMICHAZ S %7z, SV aAvh b A—/3—a
VA= R —FTCY—LLRICHIE L. AT BEL -
D/ — REROWE, VEAUEOIEREER T TR0 5]
T B HEL TV 5,

FrontFlow/red® F 7z #¥HEZ 2 1 1TRT

£ 1. FrontFlow/redDFE44E

H H T EHRE

B - B, JEER (SMAC i, PISO i)

- JEHERETE. FEAEIE

- [ER-TRKBGE AT, SR E TOVEGER, <)V FfEi
it BB A v > 2 (ALE), BEiEER, Ak,
A54F 47, Buler 2 . H A&,
Lagrangian fi FiBEMHEIC & 2 ZHHR

« FIBREIE > E . MPI IC & 2 KBIBAGHIFHE, X7 RL
AR IS

- 6 Hifk, 4 iHfA. 3MAAE. 4 At

i}
[y

SRS | ARARGE (N-S BEUIEIED) . Hisifuoid, obiuiid

IR RIRE S 1 Euler [5fi#5: - B&fiRvE. 2 DR Crank-Nicolson %,
2 QK Adams-Bashforth {4, 3 & Adams-Moulton
%, 4 0K Runge-Kutta 3%

BiREE R | 1 KA LS, 2 RPDES, 2 RERIE 3 REEES+
TVD £, MUSCL AF—L, 2 XubvEn+1 Ra bz
WE3XmM ET LY Rk

GLiRET IV SA,. fEHE - Realisable K- & €7 /L, RNGK-& EF IV, I&
HIABRRET IV, IEBRMTEE TV KL A /)L B0
K- & €7V, SST K- w . £ Smagorinsky €7/, Dynamic
SGS €7/l Lagrangian-Dynamic SGS €7 /L, DES 7z &
BB RO |« NASA F—XR—X @ TIRBEZERIC & 5 E T, T
[UipeE e YHEVE— Y bRE— HHFTATRIF—
« Sutherland zUHEPE(REL. Smooke 3 > 7 IUREIHEGRE.
- Mix-Kinetic ! BMREHR KitEREL BIEHURE
7RI - CREMIROG 0 WRJG. HEJIKTE(Lindemann), 55 3
RIGET IV e, JER B A REm iR e, A RRSHRE

RIS T LDy AR (RIVF AT TR

* WTHACE 7V (EDB). IHIHHL-7 L= ABUNA TV w R
E7/V/EGETE 7V (Eddy Dissipation), FLAMELET #4
BEETIVARHUANE. TIRE. #9 TIRESR)

« RARZ7L—L  NOx. HC. CO

- 2O, ZEOERKIS - BEARRFRIRIGE TV

I—Y—Y7 | WIS, WA - BEmBESR SR, B - EE R - TROVF
W—F — (LIS B Y —RHAERAAL T —ROY — A,
KPR & RN CRISE TV, - —ERT
A, A—P—EERI A v > 2, T—P—EREEE.
KT OYIASM. WHEET IV, SRR E

TURANG |« XS Aw v — © Gridgen. Pointwise 7% &
< GfpG Rt kY —)b ¢ FIELDVIEW. AVS. MicroAVS,
Paraview 7 &

BRIBER S - IRIX64, LINUX. SuperUX (MiBks I 2L —%7% L),
ALX-5L(SR11000)

* 1 7K @ Fortran90, MPI 5+ 75 Y (MPICH 1.2 L |)
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3. FrontFlow/redlc & 285 B D KIRELETEH

(1) AEHRE R REERE T AR T BA T2Emige =
KE TEE
FrontFlow/rediC & % 77 X 2 — & RIFEAR D K SN fibi

(2) AEHBE R ERE T A 2Bt B T g
PR
FrontFlow/red AERO 64.01C & % #JEEE D IEE 22 it

(3) SRR TZMISRSHEL T2 BB — i E0g
NuFD/FrontFlowRed!Z & % M5 E D LES i

.Y

(4) PNTATBOENAARE T W BHTERAE SO EERE
NuFD/FrontFlowRedic & % & A U JEF47 L7 L F L
DEGREN AT

NUTHOS-8 7By —7 ¢ 7 &0

(5) BMENEN B IWIZeT B EERE
NuFD/FrontFlowRediZ & % kS LR AL 22 L

— X DhiFE
Heat exchanger
\ .

(1
! =) Secondary air

1' Start up oil combustor

Y Ash hopper

(6) WMENEN B Rwrerr ERelShE, bt
NuFD/FrontFlowRedi< & % F25(55 T D A A 45 BU#HT

4. SEORE

S%b . BLIROIEEH ST, KINR>IEMH T &8
HERTAL, RGOS B & O KIRNT, 1SR O P
N A DS - 9 Ve i Aty ) I RANVD Y 1] b = k= A O
B2 I M CHRAE 2D, B KA R FERAN 22T N O
JEHEE R AT LA R TR AR 22 E L L 7%
D, FrontFlow/red%Zz 4 —"7>yV =2 & LTI LTI ¥
ETH %,

FIRHEREDITICBWT, R LY 7 bY o 7 Ok
R EL - BIRAHIOMENEE TH O, ATy 7 v T
EMHEN OV 7 MR FEEL, FENSD=—X
WKIGCTY 7 b 27 OWE « BROEHIDESN TV 5,
COHDFHBAD, FHRERIEREO—INCENTENTH S,

SE XM
1) RESHIEAE Y 7 b = 7 OBA%E.  (2002-2005) . B
2) WRISIHERI S 2 2 L—2 a3 >V T bU o 7 OWFFERF.
(2005-2008) . Hixt
3) RE. ISHY#T74 (8) pp.1087-1091 (2005)
4) K. H&m76-765. pp. 729-732 (2010)
5) FrontFlow/red ZNBilfver.3.1 X7 > 11— R4+ k
http://www.eng.hokudai.ac.jp/labo/fluid/index.html
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lELCslc

AT, A—T VYV —ZXDCFDY— L& LTUOAL ERK
L DD % OpenFOAM™ V) & BIE G HIC DWW THAST L 72\,
OpenFOAMD R Z Mt E N T W3 /52 DBEICENIE T
WTH 5,

BIE

OpenFOAMIZC++ TRIFE E Nic A — T Y — X DFAGHE
HoA4 750 CHb, JEEDOpenCFDRLAFHFE - Bl 21T
> TW5Y, OpenFOAMIZ OpenCFD#t D Webt 1 kA 5 i
HTHXY Y —RFRT&EE, aRXyr—Jicid,
OpenFOAMZ 4 75 U W TR I Nz VLN (fEdEy
JVNERHIND) &, TSV IWNTRITATRERFIE R X O
V=T 7 AIDERHENTWS, B AT+ altiby
—IVEEMENTEY, A VA M=V LIEEZN DR ZEH
TLTHHULE TZEARNNY T —Y DR TITI T ENTE
Do

"FOAM” & Field Operation And Manipuration®DligT&H O |
TRz Rl 3 2 R ARz B IRIARIEIC K - T L
TR T2 DT — ARG L HEN I T AS5 AT 5 & LT
flicNTV5, BEBUELTEZIERE A v 2 IS L TH
D, ATHAR 6 HADHE L TLEOHDOH THKEI NG Z
Mtk A > 2 DFIHAIEETH %o OpenFOAMIC I A 57 ]
KK BAAEHEDIZDD I TATATITUNEENTED,
OpenFOAMZ FW TR E NIV VNG Z D X F 51 T
1192 EWARETH 5,

OpenFOAM®D 7 5 ARETH Ui A 0 /5 FE s D E 22 2
FEMNBHEHEL R T VRS ICTRENTE D, [ERDFOTRAN
RCCEZDTRTIIVIDOESIC, BHA VT v 7 ADE
HICMEENB T LR VIULNETRST BT EDTRETH
%, o & ZIEHEEFEX

%+V-¢U—V-MVU=—V1)

130penFOAMIC BN TARD K S ICitibE NS,

ddt(tho, U) + fvm:div(phi, U) - fvm:laplacian(mu, U)
= - fvc:grad(p)

OpenFOAMDFAFEIELinux TITHhNTHEDH . T84T
BIRT AT ZV), qf{by—)V7a 6T X TCPLICHERLL 7=
VI ROITZFIHL T3, BHERN R I TEREEE Linuxds
K U'MacOSXTH % H%. Windows [ T3 2 A~ i
LinuxZ 1 Y A b=V LTHEITT 2/ r—22%, Juxa

OpenFOAMMDIRIK & 558

BHXEHCAEY ) 21— 3V X T )bA FEERR

28 Z %2 i T WindowsliZ OpenFOAMZZ 3R — b U7z
=G EMY— RN—T ¢ —IC K> THFE - fMENT
Wa,

RHERE

SIVF Ty T 6HRA Y Y a KRS A Yy v
blockMeshhMiJ& LT\ %, OpenFOAMI — %D IEREEAS 1
WAL TV B A, JEMER T2 R R A Y & v &
OpenFOAMIC X )8 L Tz, IR Z i T % 728
R7 VIV FHICSTL Y + —< v F DL IREFHHAA T
REGEHE T - BE LAy Y aZEKT B Y —)L
snappyHexMeshhWHIE TN TV 5, BHCEDY 7 oLy
PHARA Y v MEDIAVN—=2EMHEL TV 5,

OpenFOAM-1.3% TI3JAVAZZ HW 72 i % GUI T & % FoamX
DR E N, ERER YV IVADRE ZGUIN H1T5 T &M
T&/zo LA LEHDS T DGCUNIOpenFOAM-1.4LLF%FAFED
FiEN, FIETIE Sy r—=2IcgE N T,

OpenFOAM®D V )LNIFHR T L IC R R 5 %R TIERE N
T3, CORDEEZIDYVIVANEILET S, K1
OpenFOAM®D EF72 YV )LND—E % /137, JEEREELIA A
Bt HEHZRE DOV IV SEEHCEDY 7 b o 17 OBEEICIZIF L
T 2L DNHAEENT VD, BEIETORREIIFET S
My AT9A4T 4T Ay a2 OBEEXOpenCFDHL K D
OpenFOAMIC IFFA(E L 720,

A =TV — A0 EERER LY — )L T % paraview 2
R U 7zparaFoam & FHEN S Y — LA E N TV 5, C
O, # O R#HAE Y — )L FieldView,Ensight, Tecplot®&~\ D
T=RAVN=ZPRNEN TS,

e RFa AV M LTEI—Y =44 K (PDF) H[EHA
ENTWVD, 77T =X/ A FiZOpenFOAM-1.6 % TR
FENTOIED, BHR CRHEFFEHEMIILE N, T5IC
Doxygenz W /zC++V — AT 7 A)VD K F 2 X b (html)
MHO., WebT7 TV EZHWTHETE S, BHACFDY 7 &
LHIET 2L, FFRa XY MIRFELTVB LEIEFF0VE,

FFER

OpenFOAMD I 1990FERICHI %, 19894 51992
T T ¥ EInperial College® Gosmanfffic F51 THERFE
HEN TV A RAREEDOFORTRANI — FAC++IC Ko T
FEHxMZ 51, Henry Weller & Hrvoje Jasakic & - CTHIED
OpenFOAMD JFRIMBIR T NIz, ZD%, RWIFERZETOM
EWIRORR E LT, LR | £, FOAMZ 17
V)2 LIV IV SHEFEE NIz, 19994 1CiZHenry
Weller & Hrvoje Jasakic & > TNabraft A %7 41, i
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&Z 47 ZVFOAME L THRSE - Y R— MRS iz, H
ARTEMASHETIVA KT /ay— (20064 & b #le
#CAEV V) a— 3 ) WHAEYE & UTRoe ) R— + 217
> 7z 200441 Henry Weller 5 & FOAMZ GNU -+ GPLIC #E
HLL7=A—F >V —2 « V7 F L7 OpenFOAME L T JiE
BEA T 5 &ZRkW L. NabrathZ i U THBIC
OpenCFDtt 7257 L7z, A% OpenCFD#t A2 OpenFOAM® i
e L TR D, BT EHERERR S IR 21T > TV
B

FRERA

A =TV —Z{bE N4, OpenFOAMIE KM ZEH%
M7z uIC BRI I — P —Z I E B, KZBEOBEE
NFHAANSNIZD, BEOF IO 27 MRS H
T3, VU —2YYNICFDRA¥ DY —)L & LTRIAE NS
TEMEh oD, IETEFREEEN TS VILSHZEDOE
FHEAGIRICFHEI N2 FHEEINLDDH S, LI, i
FETRAFFHED 2D N— R 7 DRI 2 AT T
X2 X WiE-s DT L, MHEITEO T O A 7
FOZT DT Ay ZARNT T TEICHBI L THEINT 5 e
5. KEHHIFHERREED 28 D% Dt r — A h%@%
PR EHRICOpenFOAMZ A 9 % s A MREIC B N T EiE
HODOH B, F1ZFOCUSY 7z ERENFIHATRE/R A —/8—O
Y2 —ZANDA VA R=)VEFEEN TN S,

R

OpenFOAMIZ 2004412 OpenFOAM-1.0% ) ) — 2 &N T
D, B 1EC—ENN—Ya YTy TENTEO, N
— 33 2130penFOAM-1.7.1 (20104:12H) T %, JH4ET
BEEY I 2 L—y 3 vyerTh)baidk DSMC) % Vi
TSR O )LD R BABE Y L2875 £ ¥ OpenFOAM
DOFEHEY )L NISBINE Nz,

OpenCFD#IC & % 2 W& ifT LT, Hrvoje Jasak 5
M E7E % 7 )V —7 (OpenFOAM Extention Project) I
KXo THRROMIENED SN THB O mHIKE
OpenFOAM-1.6-ext& WS A TRAETNT VST, HEERAR
i, AV Y FILD0penFOAMTIE Y R— F ¥ TWhian
ARTGAT 4 TRy als EMNBMENT O S, FAMEGEH
FHERE & BAFERNEIC H DY > TV B,

P O 0penFOAMA] 7°V 7ot Y & IR ENDODH %,
CAEV ) 12— 3 Y A TldFemapzN—X & Lz 7)) 7 at
Y FOAMAP ® 7 [ ¢ Ulio'c 2 hkh L 7z,

HR— MMEHI

BAFE I LDOpenCFDABEED N L—=V 7 Ra V)T
A VT RFEMLTOBIED, B 65D, PR—PEI R
Az 8T B EEENATHENLDDH 5, iz, BMIMND
K - WHZER%EE %2 HU0 I OpenFOAMD [EBR T — 7 > 5w
O PMFERffEE N, ERZELTWS, ENTIEOpenCAE
FRWDHEHERE EOEKIGHIZIT> T\,

SBROFE

IREER Y oY 2B 7)) Taty PANOHELIZZ N, R
Fa XYM UTEBIRTIENE L EDbNS, PFEADE
ANCHIe> TR ESBRBMGET — X DERE NP ELE

AbN%,

1) OpenFOAMIZ ZEE OpenCFDAEDEERFGHE T dH % o

SEER

1) http://www.openfoam.com/

5

)
)
)
)
6)
)
)
)

2) http://dexcs.gifu-nct.ac.jp/

3) http://www.symscape.com/openfoam-on-windows
4) http://www.paraview.org/
http://www.tfd.chalmers.se/~hani/kurser/OS_CFD/
http://www.j-focus.or.jp/

7) http://sourceforge.net/projects/openfoam-extend/
8) http://www.cae-sc.com/products/foamap.html

9) http://www.cae-sc.com/products/openfoam.html

10) http://www.openfoamworkshop.org/

)
11) http://www.opencae.jp/

£1 OpenFOAMDEZERY JU/N\ (OpenFOAM-1.7)

FELERET

channelFoam F v iU LES
pisoFoam JETE R RAS/LES
simpleFoam JEH RAS/

shallow WaterFoam HARE R

JEE

sonicFoam A —dER (")
sonicLiquidFoam TR (R
rhoSimpleFoam A RAS

thoPisoFoam FHEH L RAS/LES

B i (5HR)

bubbleFoam S

interFoam FHHE VOF2 el RAS/LES
compressiblelnterFoam J¥HiE VOF2 Jiefk
interPhaseChangeFoam FAE VOR2 fitfiF v BT —a v
twoPhaseEulerFoam HEGERH & A BUH D 2 FET
SRBET

dieselFoam A LA PREE
dieselEngineFoam VU HNAT LA PREE
reactingFoam bSO

XiFoam TR TR A ELTTRE
PDRFoam JFERENE AR BT TAR - SLITIRIE
fireFoam ALITHERRE (K5

Z 07 2o

coalChemistryFoam kRN
reactingParcelFoam [ESFUNIn

mdFoam T

EHEY I 2 L—3 a9 BT AL (DSMC)

dsmcFoam

| #itc
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CAE{SFETEFHEDENR & OpenFOAMMDIREE

-y
‘iiy 5H EBEX
‘\’ . RZA VT A= a3V AT LAMR S
= IVIZTIVIGIRTL - H—EXAF T4 R
1. 1E Lol

OpenFOAMIZ i BERE X EUMEET S A TS U Ry r—
LieA =72V —ZV T b7 (LITFOSS) & LTHHZ
HEDHTED, FETHICBOWTEFHNLA>TNE, —
Fy ERACBOTIEECETEDRHETH O . TEEROEE
PECDWTA—PE T ICHERZIL S BN D B, TFE R
D DD H % CAESHNERHii DB ] & OpenFOAM DARFEIC DU
THINT %,

2. OpenFOAMITHT 9 B HATH & 5RRE

OpenFOAMIZ A 7Y = 7 MEM S #HC++ CTacih & N7 B
SEHTRT SIS AT IV =V Th%, Bl
TSN (Computational Fluid Dynamics : LL FCFD) 7z f&
B U7REE Y )LNE F 2 — b U TIVT— 2 2 ZHUNER L TH
D, CFDY— )L LTCEARRBICHT RN TE S, 21—
PHERIEREREAMHFZIARAY Y MCBET2EDT
B39, »5HAFHMCIITF B 0penFOAME EH I — R D
A FZK1CRT, OpenFOAMTIET A2 A2 A MDA
HENENTHRARD TR R BRI EN TS, 25U
72X R AU w MINAT. OpenFOAMIZOSSDHITIEfdiv>
I EERETH D, BaEREt - BIFRICR T SRy —L &
U THIRDIERIC R Z W,

—75. 0SST&H 2 MU HANCER L Tldkk 4 & ¢H O H
FCEHIWBAMKREL, I—POAHLZ> T3, KIIC
ARIHITIEEAI— R L CERI A MIFHELTED,
BHI—FOXS THOENY R— RT3 LN TER
WIZEDNEIN TV S, REAREND DEEZMEIZI—FO
BRI TH %, BHED L T A, OSSOEHENZ RIS %
AP FEL TRV, OSSO X kX1 R
29 5iiHEL LT, 2—Hida— FORBEEZASDOF TH
AEL. WERR LN RS R0,

=8/
B> A
OCPY

OpenFOAM

X1 HBHRETEHMEICSIFBHCFDOIR b

3. CAEfEEIEFTHE D ENM
FERDOME FEL & L CComputational Aided Engineering
(LURCAE) DJEBFIMNHES ., BIAE TIXCARIE 2 /5 PSR

D—DEHE->TWV5, REICE > T, BFOHENET OB
GHHOEDF L UTCAEDEEMEDOEE X IIET A TH
D, FIEREEZARAES 2 AR EANIC T 2 BRI EE o
TWb, T LEBEREZT, 2N ERMAKIC BN TCAE
(BRI OREHE(LIC BE 9 B 3amANE TR IC IR > TV B, KE
TIXASMEZ HUOI S MERHIC B I 2 Bl OME L Tat
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