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TR & EEROM AMER 2518 U fifhri, & - &
T R E L OBEIC L > TEERIEIRED —>
Thd.

AFFETI, HEEEROETMNT 2 B0 # > A IRIEHRE

(FEM) 24—~ CAE T& % Code_Aster (Ver.12.1.0)
Oz AV, HHRFEEZ SO AT IO D —>T
&% MPS @@ % T, MPS & FEM DB END 2
U N EAED LT ARSI AT 2 1R T 5.

2. ERENFE

MPS {EDBERIT- & FEM O sz xtitfHiT 2. fismn
SHEERA~OIERIL, MPSIEOFHRE LV KD b= BEkL
FOEIMEE S £12, FEM OffiflcmEL LTEHELZ 5.
YRR BRI ~DIERIL, FEM O L vk b7
HimZENZ S &I, MPS EOBERI T O % HH4 5.

MPS #1404 & L C Code_Aster (ASTK) @ comm
7 74 v (Python JEE) XV ctypes € ¥ = —/L%& HNT
HET S W, ERTEIRREERE L T 5.

3. BREIEtE

3.1 FLTLAY LEHEEEY 1 ICEEERER
. EPEREMITEE ps = 2500[kg/m’], Y /R E =
1.0x10%kg/s’m], A7 Y vt 0 TR HREEN G 2

SITWD. BEHEBUIHEN 40 x 6 TIUATE “kEH%E
WTW5. WRIZESE pr = 1000[kg/m®], BhkEIELRE v =
1.0x10°8[m%s] T, KIFRIFE 0.002[m], FEAARITF-HITHER
146 x 73 ZBLE LT\ 5. B MEE T g = 10.0[m/s?]
) 28 1T At = 1.0x107[s] & LTV 5.

X 2 13RS EY O e FITIIT B x IO ZEAT A R
BIECT#LTWVWA. B —Zfilix Ryzhakov %, Murotani
HE I —HLTWA.
32 ZALTLAY LEES— 3 ZEHEREMRR AR
9. MRS — M@ PEIR (Mooney-Rivlin model) & L
THE ps= 1100[kg/m®], A7 > >k 0.499 T LDITHIR
FIEREZ DN TWA. BRI 79 x5 TUARE
WEHZZANVTND. FRIKIZEE pr= 1000[kg/m®], Bkl
PERRER v = 1.0x10°°[m?/s]C, i FFERF 0.001[m], ¥RMARL
FELILHERE 140 x 100 2Rl iE L C\W\ 5. B L g =
9.81[m/s?], FFREIZIZIEIT At=1.0x10%[s]& LTV 5.

4IPS — N OB RRICIBT B X, y FIROZA %
BB CR L TR, ERFERIGEVEEZ R L TN S.
4. BHYIC

Code_Aster |Z L 2@ 2422, MFEL, TOHEZ)
2R Lz, HERNT CIIh 77— DO NEETH
V. SPHIER DEM ICEWTHMIGTE 5L EZ 5.
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0584 given in [m]

Fig. 1 Breaking dam on an elastic wall

0.05 . . e Ryzhakov et al. (particle FEM)
’ ===-Walhorn et al. (space-time FEM)
004 Murotani et al. (MPS-FE method)
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-0.02

0 01 02 03 04 05 06 07 08 09
Time [s]

Fig. 2 Comparison of the upper left corner displacement of
the elastic wall

given in [m]

Fig. 3 Dam-break flow through an elastic gate

0.06 ‘ ‘ ‘ @ expX
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005 | sim-x

_ T2 o ——Sim-y,
E004

on

= 003 -
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Deflec
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Fig. 4 Comparison of the displacement of the free end of the
elastic gate
SE 30
(1) Code_Aster, http://web-code-aster.org/, (accessed
2016-10-13).
(2) B —, RITIE, HLE, 2005.
(3) B —fh, RITIEAPM, A, 2014.
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Performance evaluation of OpenFOAM and OpenMPS on current processors of
supercomputers
Satoshi OHSHIMA* (The University of Tokyo) Aokomoriuta (OpenMPS project)
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1. [FL®IZ
4 BOZLOFFEERE (PC, V—J AT —Ta0) Tlid~/v
Fa7 CPU BHWSI TS, £ —ERD SR/ 3 Fikk
BRIECIE, A=—a7 7 ety GPUFPGA 72X OF| AL
tEE-S> TS,

—F, A=R—aBa—Z b Tng ety
WCHEET2E, (ERITEA T vy R"EL @b izo
R, BETCIEa Ya—~mito7atydLE—bL
PO o RNE AL TWD. D728, ficHr
DA— =L ¥ a—H AT aty P kbrt—7 0 —=R
VINT =T OMREERIE T HI 81T, BIfEA—/X—arEa
—HEFIHL QWD =Wl TEITTIERL, 5%, o
FRERICCRER Y ey P 2RI T2 —FIcb A i
Thb.

FTTARR T, FICEERE ) FEHEICHWSNDA
— 7V =AY 7R =T OpenFOAM &, Moving Particle
Semi-implicit (MPSHEFHRICHWGNLA —T Y —RAY T
77 OpenMPS [ZDUWNT, I DA—/3—a B o —H i)
7 ey TR O WIIRHI 21T > 72 5 R A WS 2.

2. ERRE

K G T D EBRBRE ORE R ITLL FOEY Tho.

® o~ /LF a7 CPU(BDW) : Intel Xeon E5-2695
v4, Broadwell-EP, 18 =17, 2.1~3.3GHz, 1209.6GF,
DDR4 A%V, 153.6GB/s, Intel 1273105 16.0.3

® EHDA=—a77ukyH (KNL) : Intel Xeon Phi
7210, Knights Landing, 64 =7 (256 AL v K),
1.30~1.50GHz, 2662.4GE, MCDRAM #* £V, #J
900GB/s, Intel 1273145 17.0.1

® [t~/ =27 CPU(IVB) : Xeon E5-2680 v2,
IvyBridge-EP, 10 =7, 2,80-3.60GHz, 224GF, DDR3 #
£V, 59.7GB/s, Intel 227345 16.0.3, LLVM 4.0

(=/vF=a7 CPU ® HT HREITIEMLL T 5. KNL (2#5

FEAL7- DDR4 (ZARAEH O AKFLH. )

BDW & KNL B LR SEE M 7 & —127TC 2016 4EJ

BB D A— A —a B a— X CTHIES T D, HLL

FENEFHROT B THS.

3. MEREETE
BEBRBREEICCR— D7 ar I 5 () —Aa—R) Z ATk

AEZHIE L. KNL (WIS OAL R EUIZ LD E
TR O BIGEHEOL D& FRATZ.
3.1 OpenFOAM #—7> CAE ¥4 V&V ZE S
OpenFOAM > F~—2rF7 Ak WG THERRLTZ, F¥ v
JtAL(Re_tau=110)channelReTaull0 ZX}HRELTZNTF~—
27 Ak OpenFOAM-Benchmark Test-channelReTau110M%
WCHERBRIE L. 52 ATy T ORFHEEIT, H 1A
FOTNLE 51 ATV T ETOD 1| 2T F S0 O
RrHERE L.
® BDW GAMG 4.70 [sec] PCG 7.42 [sec] (18 AL R)
® KNL GAMG 1.73 [sec] PCG 1.81 [sec]

(GAMG 1% 64 ALK PCG 1% 128 AL-wR)
® VB GAMG 7.38 [sec] PCG 9.54 [sec] (10 AL-R)
BDW, KNL &4 IZ#FH O IVB e~ THEgED | L LT
2. B2 KNL 1ZEETHLHH3, PCG 28 GAMG W FET
HDEH BTN,
3.2 OpenMPS  #IHk7 7B B 1[mm], 50 (IF) x 50 (4
17%) x 100 (FX) [mm]D/KBL0> B H A 85 R Ch 12k
52,573 {#) % MPS-HS-HL-ECS-GS-DS T\ M zBR o, 2
Ty 7 33 BT HIATREE A E LR LT,
® BDW 26.95 [sec] (18 AL-wR)
®  KNL 67.59 [sec] (62 AL F)
® VB 60.50 [sec] (10 AL-wk)
KNL Ti3&=a7 ETHEEAL Y RE WD LMK T L.
g o IVB LEbfed2E, BDW TldRE<MERER M L
TWAH—J7C KNL [ HEEERME FLT5.

4. BEH YIS

BDW TlEIY—Aa—R&EFEFIoRE e rEiEm Lo
7. —J BDW L0OHLEFHMERE O MV KNL i,

OpenFOAM 1353 Th5H— 5 C OpenMPS [T ThH-7-.
KNL CH3 72 PEREA D ICIT T TR ST AZ D il b=
—AaA—=RL~YULOEERKLETHLEEZBND. %71
7T LEL, A HEBITEE LW ERE D MR EnE LI IR #1
ATZUN,

SEH

(1) OpenFOAM Benchmark Test for Channel Flow
(Re_tau=110), https://github.com/opencae/Open
FOAM-BenchmarkTest/tree/master/channelReTaul10
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OpenFOAM Simulation of Building Exterior Wall Diagnostic
Using Infrared Thermal Imaging

Shinji NAKAGAWA * .
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1. BIE SE MR

LS SVBE R T O IR L /34 & ARIMR T A T CEARIL, (1) BEPREZANLF -V Izl —Taly—iL
15 O AT BN R O AMBENER IR AE LT NI BEGR &) ) BEST 7' v /7 & BERKMEIOBWEREM
ERIET 2EER S 5. oo fF8EEm L2 BREL, http://www.ibec.or.jp/best/program/db/

HERIRIC L BEBRE OpenFOAM (2L A3 I =21 — 3
VEFER L. WELZANESEREEELTEZSZ
LT, BEPRIE < BESME ( < BERATIRAT R K OUE < B
JEE) IKAFT 2 TR R 2 EMRICHEER T D 2 L 3]
fEL 72 o7.

2. Y2alb—YavhE

HEIZ K0 INBA S 2 B GUBE IR L 2 ffr 3 2 728
2, IEEEFHE EEEME D ORER SN DR DT RV
F—RAEWH ZLBkDHND. £DI2D, OpenFOAM
3.0.1 ® chtMultiRegionFoam > /L /3 Z{#H L7z,

JE S 200mm, 1m A D=7 Y — hRBRIKD X5 T
HD. ZORBRIERERICIE, TAXAVEE XA NADBE
BEEATWD, PPEEICE, —RAREOE4H L. Fig. 1  Overview of test section

11T, BRI & X< BERR OB 2 ~3. 3R
i, 4 EETORE (X<HD) NFEET S, 1Z< DR
A%, 0.lmm 725 3mm Th 5. 2 FEHORB AL HE L
7. 1 2l%, ZANOERERIITE (2258 NFET
b0, b 121, FEALANMBEaL Y — |k EDBE
FIZIZSBENFET DD THS.

A v ¥ =2 OERIZIE blockMesh % il L 7=. topoSet 35
£ O splitMeshRegions 5 Z & T, 1 DOREREE 10
ORI T, ENEOYEE 5 2 7.

HIE L AHEIDS UTBER X A NVRE~DIRESR
R LCh 2. 12120, ABER~—EOBNL
F2ELT, ZOREELZELGINE.

3. fER , S
A O BRI RIENC 3513 B 2 A LR EIRE S 2 2 Fig.2  Surface temperature distribution
WRT. FEMOELNRREVEST, @@L b

A2 1 =T CAE VUROI L 2016@KR HER
2016 &£ 11 A 26 B (L)
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Numerical simulation of safety for compressed hydrogen tank for fuel cell vehicles

Eisuke YAMADA* (Japan Automobile Research Institute)

Key Words : FCV, Hydrogen tank, OpenFOAM, fireFoam, sonicFoam

1. FC®HIC

{EABREL OB RV F —JROF NEMTH HKFEE
BREEE L7 E A B # (FCV) AR tRo gL
LTHEREEN TS, KEOHNMEEHZD O LF
—EEITE LBV DT, FCV TiIAkHFE & @EIC L TH
FHDOBELHIFEM L T D, Fr K T0MPa |2 T 5 FCV O
FEAKBREHITEE R ZEENRRD LN TEY, kK
TR U3, FREREO A NIRE OFHIERER R &2
Eis S5, IV LZeTHENRRRTELEZETS
72I21E, FRBTCAELLI2YHBSGEERETIVLERD
5. AFETIE, £RBOYWHALEZIEET 20D
OpenFOAM ZFIH L7-HEY I 2 L— a i K 5fiF
HrZ&1T7-7-. OpenFOAM @ YV /L N—? fireFoam TH
RO KR TR, sonicFoam T/KE FEH B & i L,
ENTND VN AS—O5 A REME 2 R L7,

2. KRBFEAR

KRBEFERRTIE, KRFFORGROLZEMEERGET 5
72DIZFCV OF#E KK THED. ZITiE, BaDHA
FH % FHAGEIK & U fireFoam TAEZEL L THERE H.S
LI HAT o 7=, — RN (MR OIS =ER) o
KarD T 0.3m ONLENS A XV OKRETER S Wz,

LSRR DIERL S NI RO 2R O R EIRE O
534 & 1000K & 1500K DS R 2 73§, KRN DA
@A Te X IR S 4TV % . FDS (Fire Dynamics
Simulator) THEHT L7 1O & [ O KRB AK ST
Y, OpenFOAM O fireFoam T % kMR E 7B D FENT 3
+AFEEE B2 B D. FDS TIEK 2 2 i ik & 45
B TX 5 OpenFOAM T, Him CHERL SN DBLERNZ
BRI T DB L OMAN IR TE 5.

Fig. 1 Temperature distribution for a bonfire test

3. KRFEAER

FCV ~EIOKFEZ T 5 & &, 22— —DFf#E M
EEE LT3 HREORHEFTENRD LN TND. —F,
FEHAWE O JEME OB CRIBNILE L LR35, Zatk
DBLENDERPRED ERIZ8SCLEN TRV, |
JE ERAIH] Lo F AR & G 9 D Al E S R
LBNTWND. 22Tl FHEEFOFRNOEE LF 2T
#9572 sonicFoam CTHR#FNDIRIRDZEE) % fEAT L 7=,
FEPAMEOEN FCV O @ EKFRA RN Z FEERAIZ AL
THZLIIREETH D0, RN OTRAEZETORIC
BiEY I 2 —a VITERIREFETHS.

X 2 12 FEHE 0.02 B0 OIRFES3AR & ik A ~d. 21
IZRRE LR O OB R GIFEFZHNEL Y 0.1MPa &
CREL, ZETEICLD2REOYMLBRA A L. A
OFHIRE L 298K TH DA, FEHE AN S DKEEFTIT
MR DI X 0 IR 260K < FTIETLTWD.
TSI ELE LR D AREEIT /R0, WA OB | 2 fff 22
LTEEIZIR o TNV T W AT DR CTE 5. £, &
g L oD E O BT CIREN ERMEm AR LTV A,

350K

250K
<

2

Fig. 2 Temperature distribution and stream line

4. F&H

OpenFOAM T FCV D E/K R ERR D KA TE AR
FOTEERBR AL L. £RBROWHEE S ORI
firecFoam & sonicFoam % Z EBFTH H.

Atel, BRBELOS, BEE OBERSM:, BmIEKEITHIG
L7-BWtEEs L ORI RO T VEEREIL, H
EOEWEEY I 2L—a yOETVEREL, LY
SEZ BRI G D A T = X LOfFAEZ T HUERH 5.

BE X

(1) WH,FDSICE D KEHE I 2L —ay, 47—
72 CAE v iR YD A 2015.

(2) SAE International, Fuelling protocols for light duty
gaseous hydrogen surface vehicles, J2601, July 2014.
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Study on the effect of an interface compression method
in solvers based on VOF method within OpenFOAM

Yuria OKAGAKI * (JAEA)
Masahiro ISHIGAKI (JAEA)

Taisuke YONOMOTO (JAEA)
Yoshiyasu HIROSE (AA&S)

Key Words : Two-phase flow, VOF method, Interface compression method, Instability analysis, OpenFOAM

1. FL®Ic

JRAF I T, BAKIFOBIGHE, ZaiHiER
LEEORFHIB W TA U 2 KUK MmBS 2B 62
B 72912 VOF HEIZ L D EUEf#T 2 FEHi L T .

OpenFOAM [T A &N TV 5 VOF HEICHES L Vs
TIE, BiRARNICREEREEHNTEBY, Moftim
BENES & O IEBRRGENS 2 E TICEE <IfThbhvTE s
O UL, ¥TFEOFRMM KOS EEMGEEZ RSO 5
SREME T A — & BEAEIEE S & o IiBes i %
FAETAREPEIC DWW TIE, SN STV, KA
%2 TIX, OpenFOAM (T A I TV 5 VOF JED &Y
FHLiAE LT, M, REEME ST A — 2 BPRERIC K
IETBIZOWTHLIZ L.

2. BmEH

2.1 FEMFTFE  OpenFOAM-2.3.x DIEEREM: AR
VOF 1% LN interFoam Z{f ] U7=. @) AR bR
T 2RI EEREATICA DY, —EMEIE LT,

2.2 MIREERTE ZYMEEHEE, Li 5@k > Tirbhiz
¥ IRIRARNIC BT D H A 2 — N DR EVERAT & bl L
7o N R 2 X LR AR ER SRR R TR R L
P D RAHERISEE Uy T HEIZIRN TV 5. BT IAR 1T
TWETHY, REEZ alIH AT — MEOESFITHY
L, EH{ ) HhNc 30a, WEHA (y) 1< 4a & L.
TIT, HAY— MBI AL ST 5720, v i
R AE Uy, initia=AinitiaiSin(kKX)Uxinitial, X 7 TR FE Uyinitial & 5-
., FIHHRIE Ainitiat 2 0.052, FIHIHE Uxinita=Ug & L72.
KiZEchs.

POIEHGRAENT CIX, FE, SAHRMEZEE L, RS
PEDF T I1T 5 KRS T O A2 & MRS % < Weber
B Weg=pgUg?a/o & EIR T m=ka DRAKR TR L TS
@, ZZT, pg IXHMEE, ¢ 1IRERNITHD. KfiE
i, a% 1m, Ug% 1mis, pg% lkg/im3, JFHSEE pi
% 10kg/m3, W&AAZ FERE (Reynolds #t Re—w) & L,
FIEBRIAITIC B W TARELE & 72 5 5 Weg=2 (0 13
05N/m), m=1 & L7=. BEfSefhlE, #ibiRHoAn,
HOM, b TFEEZEEARL0 & L.

2.3 BT —R ETIE, MR L1 OB LD
EolelL, —EEHTY OB TEIE, x FIAIZH 63, §
157, 1314, 9628 D 4 r—2 L L. REERM/ ST A

2 Uy inai=0-05asin(kx)Uy i
a Liquid (Quiescent) __ 1
a S ——
Inlet 0 Gas - — =l by Outlet
o f— e N B P i R ot
Y, o ~Tiquid (Quigséent) T B
t a 30q Uy iniiar=0-05asin{kx) U al

X

Fig. 1 2-D Geometry of gas-liquid interfaces

0 3 == 0 =
E i3 o an e
o =il o o
i S g2 =
é 3 I 3s T
=4 ] - - - L= .
= b - =CFD (Ca=0) CFD [Ca=0.5) W - -CFD(Cas) - CFD (Ca=0.5)
s / - - CFD(Ca=0.75) —CFDICa=l) | - - CFD(Ca=0.75) —CFD(Ca=1) |
K] —CRD(Ca=2l  —CRDICa=d | g /( —CFD(Ca=2)  ——CFD(Ca=4)
N ! --~-linear theory . -==-linear theary

ear
Time [s] Time [s]

(a) 314 cells/wavelength (b) 628 cells/wavelength

Fig. 2  Comparison of the growth of the disturbance
amplitude between CFD and linear theory

— X% Cqld, 0, 05, 075, 1, 2, 4 D6 r—A%%t%L
L, EEHTALHITSUT, Zor—2hnbiladbd
HEPRE LT

3. R - B

—WREHT- 0 O 314 L 628 1BV T, CoDr—
A T EAHEELOIRIE O xR BB & el L7 SR A
2 VR A% T4 314 Tid Co=4, T35 628 T Co=2,
4 DIAMNZIBNT, SEMD 12 BT O TR N B 5
h, MG E —8T 5. #->T, CFDfTDOZHOZ
UPHEAHERTE D, £, BEAINT 5 Z & T CFD
EREREGR E OENKREL LD ENDLND. ZITK
TEPN DI NE EREERDRN NS Z EERL, K
FHIIE Ule Co OMUIRERFET D5 ENREX BN
5. A0 RIOMIEHE G & DEREE RO D &, T 314
TIE Ca=2, #¥F%% 628 TIL Cu=05 THR/MEE 2D,
THOHEIZB W T HIEHERED Co=1 & EIL5% LN T
HY, C=l 2T D Z LICHET RV ENZD.

P

(1) S. S. Deshpande et al., Evaluating the performance of the
two-phase flow solver interFoam, Computational
Science & Discovery, Vol. 5 (2012) pp.1-36.

(2) X. Lietal., Temporal instability of plane gas sheets in a
viscous liquid medium, Physics of Fluids, Vol. 8, No. 1
(2007) pp.103-111.
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Development of OpenFOAM based chemical reaction flow solver

Masatake Yoshida * (ERI Inc.,)
Shiyuuichi Ishikura (ERI Inc.,)

Thien Xuan Dinh (ERI Inc.,)

Key Words : OpenFOAM, laminar flame speed, detonation, DDT, eriPisoCentralReactingFoam

1. [FL&HIC

JoE IR dpe o AR (A BRI TR B ~cem/s) 2 & SR FR D8
(~km/s)E T, A3 B RIS 8 F T RE 7o b B SO it AR
WYy R —BsOBRERET 5D,

2. eriPisoCentralReactingFoam(PCRF)

rhoCentralFoam I Kurganov-Tadmor @ Central A &— A D
ZRWTE Y @R E R OMT IO LTV D NEEAUAR
RO 5 Z & R TE 22V, — 5 reactingFoam 1% PISO
AF—LE B L TR VLA EH ) Z LITFETH
2 D3 SRR COMETIZ T X AV, O 2 TR A
HCTIL PISO A % — A @ E Ak T Central 2 % — 2
R L. ALFEUSB Y ]2 5 X 5. reactingFoam %
NI NN —F NARZA X LTz, ZTDOYNR—%
eriPisoCentralReactingFoam(PCRF) & FE.5, 7 /L= U X L
X 1IRT,

3. BB
FPEIRIEHENTH TE 508 ) hORGEETT - 72
FERAZX 2 1Z27F, PCRF IXBBLrhERME L R —%K
&9, reactingFoam IZEMIEHE & W E IEHUREIZE U
EEEALTBY ZNEBBNCATITEALIICLTZD
73 eriReactingFoam T 2, IR EEFEI TIE PCRF & B3
Tehaf URERICAe > T D, E72, PCRF Z VT, &
EEREAEZLEZ DI LICL > TRHEZHI TELAINE D
DORRREEAT > THiz, FHEFISITSE Y O b D% EH
Lize BOSUSIEE & SOS3EE CHE LR 2 X
BITART, BEHER AT A =4 2B bS¥D 2 Lick
S C B O BRI E CHA R TH D, 5%,
SRR A O MG RIS 7 & OB ~ OIS~ &
BETATETH A,

ZE 30k

(1) Kurganov, A., and Tadmor, E., New High-Resolution
Central Schemes for Nonlinear Conservation Laws and
Convection-Diffusion Equations, J. Comp. Phys., 160,
pp. 241-282 (2000)

(2) F.Ettner et al, Numerical Simulation of the
Deflagration-to-Detonation Transition in
Inhomogeneous Mixtures,
https://www.hindawi.com/journals/jc/2014/686347/
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Figure 1 The algorithm of eriPisoCentralReactingFoam

4 . : . . .
eriPisoCentralReactingFoam o
eriReactingFoam
reactingFoam(OF)
Aung et al. 1997 -+-

w3

E

- 2

w 4+ )

o P

1] ¥ *

w i =)

a

o ? +

E

]

= v

5 B

£ { ]

£ A

g1 ' £

# b
o,
Fi
7+
0 = -
o] 20 40 60 80 100
%Hydrogen

Figure 2 The laminar flame speed of the hydrogen-air mixture with the use

of eriPisoCentralReactingFoam
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Figure 3 The effect of the reaction rate on the occurrence of detonation. (a)

slow reaction rate. The detonation doe not occur even after 16 ms when

pressure reached the other tube end. (b)-(d) fast reaction rate. The

detonation occurs between 5ms and 6ms.
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Wind pressure drag reduction of electric wire with surface shape change

Youhei TAKAGI * (Osaka Univ.)

Yasunori OKANO (Osaka Univ.)

Key Words : Drag Reduction, Electric Wire, Surface Shape, OpenFOAM
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WEBREEESTH 2 LIk » CRERR 2R T
HARMER BT STV H W 21207 &), Ef D
WM BN L LI TR o7 e A TREAES R
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FETHDLH LA I RET O AR OCREIRE
HA2AT o =A% LT OpenFOAM % R U 7= &Lk fiR
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X G L+ D BHRPCBRITER 20 mm O HE HFE L
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By 3 FEETH S, R FRIULIEEM M A D
Navier-Stokes FREF M N DI TH Y, OpenFOAM D
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REATMA L OERR T CIXARE 2, mHERE
EHENE LCHEHEME 5 27-. £, AU
B, EAWTHICH L TH ARG 2EA L.

3 WBRLER

% 9" code validation D722, RHEIZKREE 2720 H
FEJE Y OFNIZDONT, LA /LR Re 23 100 £ TO
GLIRET LV E AW WERHEEZITY, BEH U %
B Cp MEELEDEBR (Wieselsberger et al. @)} OSRBARHT
(Park er al®?)& X< —8T 5 Z L AR OT-. EBELD
ELIRIREE T d 5 Re = 3900, 10000 (2t LT % LES 5%
Fhi Ltk 24T o e & T A, ABFFE LR L Smagorinsky
EF /L& W Park et al VOB R L IZ—K LT,
Norberg™® ? S8 Bk U CIad KRR IC 22 0, EEUERY
7% Smagorinsky €7 /L CIE = RV X — it & il K BAE
LARER L oo, L LAaND, KBFZECIIRmBIR
DR 728N K DT EA4T 5 729, ZEHER 72 LES #
HTHoThD ¥ LIz,

RIZ Re = 3900 DT, REBREER L&D
BIGRIZ BT DHUIMRE OREIZE L % Fig. 1127,
M LR AR OSA 18 117 TH 5 DICxt L,
REFE AR TIZE v F28 25, 50 mm (2% L CTENLTR
0.99, 0.88 &£7eh, ZHbDKRICEL o TRERILME
WLTWDZ ERNbhoTz. £, CrfEDORFRIAENIH

HACHATRESNIR->TEY, MG OIRER R -
TWHZENTHEEIND. AL 50 mm B v F O4E[EH
MRS R L CEREARLT > VLD RIS B Q DS
& AL L fE R % Fig. 2 1RT. O EIFELE D Ol
g E T 27-0Ic k< AVWLNERETH DA, HiE
OB EITHTIRNC R R HEREE DN SN TV 5D
DITHF L, BT TIERE T4 L “RoTik
RIS A GRS~ S BT 2R ES Ml ST b
T ENDLDD. IO, BRI TOEEN B L,
i TIN A0 N VAL Tl =T d o B
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Fig. 1 Time development of drag coefficients for circular and
spiral elliptic cylinders.

Fig. 2 Snapshot of turbulent vortex structures: (a) circular

cylinder, (b) spiral elliptic cylinder.

4. #55

OpenFOAM D IE[EAfEME Y NV /3—"TdH % pisoFoam %
VN THREIRE IR © b 2 RS O O LES T 2170, 5
AR DA L - THEFURBS R R B SN D 2 LA
bootz. 5% (adjoint L8 —)ETER L C
BOH 2 R ER OB 21T FETH 5.

SE

(1) Y. Eguchi et al.,]J. Wind Eng. Ind. Aerodyn., 90, pp.
293-304 (2002).

(2) C. Wieselsberger, Phys. Z., 22, pp. 321-338 (1921).

(3) J.Parketal, KSME Int. J., 12, pp. 1200-1205 (1998).

(4) C. Norberg, J. Fluid Struct., 15, pp. 459-469 (1994).
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Production of Tornado-like flow by OpenFOAM

Minoru NODA * (Tokushima University) Minoru HACHIYA (Tokushima University)

Fumiaki NAGAO (Tokushima University)

Key Words: pisoFoam, Funnel cloud, Wind-borne debris, paraview
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2. OpenFOAM [Z & B2 EHERTNDERK

AL, LRAROME S WGP 5 2 & T
ET5. ERICE > TEBRENLZERT 254, UK
BZlEE 5 2 2120, [REEEOERE, N—r %255
EERHY, ZHE TICHEE SN TO D BIEREAEITIC
BT HER L FRROBEREIIC L > TESREN 2 £
BB EREhol. EEDLIL, RIEREDOERRS
— NI L TIEORFIELEL T2 L, EERELOH
BERETHRFBARHATHL Z LD, FEAFr—~
—ATHEITEWEEBZ BN LKV THOBERGMEIC
ZREboTEEM, FigliZFHH OIS TV D EERSAF
OWEZRT . AR w=12km, & H=3km D&
FIROFEK T THY, FADxHZ y HAIZ25 LT
HUWEWICHARHE 232 TS, AT CIE, Zo
MAREEOE S X /H=1 £ LTW\W5. y & K
VX slip &1, M no-slip 554 & L, AR OF AN H
BRI 2 5 ISR iRIE D7y & RIFICRR T 72 dXd (Z
T d/w=0.1) @A BB LV S IR & AR
LTCW5. #H5IE OpenFOAM #E#ED pisoFoam (2 X 0,
FEUE Smagorinsky % 3@ A L 7= LES # W CHEf L7z,

Fig. 1 Numerical grid for LES

3. paraview [ &k 3R ENHE
HENE L NHOBICEN S D 0%, FFEDH DN

IREDC L > TABIE SN TV 2L Th D, WHE
IFEARMITIN TG ICE EN A KBNS EH/ L X 58
HETFIZ X 2 BFIARREBEOETIC L~ TfIL, Kl
Lo TSN TN D, MEHOHE EFEMITAE < 23,
paraview @ Python calculator CHIFIKZR XM & L TR}
EORKIEZ ROAPFET D2 L NAHETH 5. Fig2 IZ
ASRHT TR SR E OB 2 RT3, EBROTRY
ELFEROERHELNTND ZLBRND.

Fig. 2 an example of calculated funnel cloud

4. OpenFOAM [Z & % REXYI D EBNAFHT

T 2T 2. TAERR LT FRRE H Ao it s 2 i > THE A
OiEBH) % uncoupledKinematicParcelFoam % F\V N THEHT L
o, KYNAAN—IREHOEECRKIEE 5252 &
T, ERIRERHRE LI DRI L D TRBGEB DMl ¢
& 5. I I CEHIEICERT 7 500m U D%y Fh b g
B 2 5 2 TRASGICRBY 2446 L. Fig3 o2
ZCOMBTRE R E TN, EEORBMBIERT 57 7
U EBRRORB AT — U BHELNTND Z ER5nD.

Fig. 3 an example of calculated funnel and debris clouds

SE R

() T, KPS TIZL > THEURZERRTENSG O
g L IRSFEOAR] , BARWIR ) FRESERE,
pp. 1-4, (2015).
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FMI #{FEFH L 1= Modelica EEEIZKBETILE
OpenFoam [Z& % CFD EF /LM Co-Simulation

He JE* (77~ R Gihi)

Co-Simulation of a Model described in Modelica
and an OpenFOAM CFD Model using FMI

Amane TANAKA * (Amane Fluid Laboratory)

Key Words : co-simulation, FMI, FMU, OpenFOAM, Modelica

1. 88 22 RL—=TY—) H¥TVATLAODYIalb—a
1.1 FMI (Functional Mock-up Interface) FMI i%, #kx VAR FITT HAEI RS . 2T, OpenFOAM+ T 5.

Yy Ialb—varyY—)ET, ETALLXHER
Co-Simulation 4T 9 72O DK TH 5. 2010 FiZ
MODELISAR |2 £ 5T FMI Ver.1.0 RE® 41, 2014 4
IZ Modelica Association IZ & - T FMI Ver.2.0 B EH 51l
oo BETFALMEE, HDHY =L THERLEZET LD Y
Salb—varE, JOY—LDIANR—TETTEHT
L Ths, Co-Simulation X, BedY—/ZLHv =
L—va VOFETHIZ, ETAMTT — X R EITO
EThHDH., A—T V=AY —)LTlL, OpenModelica
(OSMC), JModelica.org (Modelon), FMU SDK(QTronic),
Scilab/Xcos FMU wrapper (Scilab Enterprises) 7 & 7% FMI
ZHAR—KFL TV,

1.2 OpenFOAM O Co-Simulation #8t OpenFOAM %
DOHOE FMI IZXHE LT, LaLaens,
OpenFOAM+{%, 2016 3 HITY U —RA I {7 Ver3.0+
/5 Co-Simulation 72 DOFEHEE N 58K X 1, function
object T2 LIk~ T, Z7AL_"—RIZLD
BREHOT — 2 ZMPRB T2 DL kot 2
DOEE L FMU SDK IZ&E L7z FMU (#3) <° Python
LD =T e s I A ERlAabEs LIk
Y. FMI 1.0 1Z%f)i L 72 — /b & @ Co-Simulation 23 Al B
LD,

2. Co-Simulation @Y 7 b = PR &R AE
®RE T HBGT, HHEAREXETH Y, OpenFOAM O
Y NR—TEHE TS CFD &5 LV OEEREM &, Modelica
SHEICLAETNVOERGMEE BT 5. FMIIC
X % Co-Simulation ® %72 Y 7 w7 = THERRIZ, < A
H—=—)L, AL —TY—)LL FMU ThH 5.

21 YRA—Y—)L FMU ZFHHIALT, T AT
L DR DA HSCRIH, Co-Simulation DHETT7e & 41
BT HY— L Thsb. ZHITlE, Windows LD Scilab (2
@95 Xcos ZfEfH L7=. Xcos IX Scilab/Xcos FMU
wrapper &9 E YV 2 — LV EFHHAIATL T LIZL 5T, FMI
for Co-Simulation Ver.1.0 O~ A& —> — )L & LT
5 Z EMNTED. FMI for Model Exchange 1.0 (Zx}F& L 7=
EFALHHFMU 24 >V R— b5 HTES.

T7ANN— A TERFHEOZBNATE L LI
function object DR EZ 1T > 7.

2.3 FMU (Functional Mock-up Unit) FMU %, ¥ A %X
== VR ARIAENT, AL =Y —)LE AL —T Y
—LORBOBEZHHIE 22—V THDH. KK T,
~ AKX —>—L¥ Windows ¥ > CEIMEL, AL —7
—/Li% Linux TEET . ZOMIZTCPAPIC LD Y 7ry
FMBIEZITH. ZD7=HIT, Windows I TlE, FMU SDK
DY —Aa— RZEELT TCPAP D2 T4 7 > SRE
ZiBM L7 FMU %{ERk L7=. Linux {1 ClZ Python T
TCP/IP OH— 70T KEERL, FMU 75 OER
12 &> T OpenFOAM DHIHEISCT — X %475 L 51T
L7z

24 ETILEMEFMU OpenModelida % il L TER
L7~ Modelica 3Bl LA ET WX, D% F TiE Xcos
ETEMELIZZARW. £ 2T, IModelica.org ZHWTET
JVAZHAF] FMU Z{ERL L, Xcos IZA »AR— bk L7z,

3. F&EH

LR AR R N FIEIC LT, ML 2 LT
OpenFOAM |Z & % CFD =5 /L & Modelica SFEIC LD ET
JL® Co-Simulation #1795 Z &N T&ET-.

ZE Xk

(1) MODELISAR. Functional Mock-up Interface for
Co-Simulation. Ver.1.0. 2010.
https://www.fmi-standard.org/downloads

(2) MODELISAR. Functional Mock-up Interface for Model
Exchange. Ver.1.0. 2010.
https://www.fmi-standard.org/downloads

(3) finback. FMI1.0 FMI for Co-Simulation (Z-2V TC.
http://www.slideshare.net/ AMANETANAKA/fmil0-fmi
-for-cosimulation

(4) finback. OpenFOAM+® Co-simulation ¥§HE & FMU D
AR
http://www.slideshare.net/ AMANETANAKA/openfoam
cosimulationfmu
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KU TE> (8 ILRAZR )
BAI7 % (EIRSIRS)

hUpz (F—7"> CAE iR @ &5 1l)

Construction of Raspberry Pi Cluster Environment with OpenFOAM
and CFD Calculation

Motohiro OSHIMA *
(Toyama Pref. Univ.)
Yoshitaka SAKAMURA
(Toyama Pref. Univ.)

Katsuyuki NAKAYAMA
(Open CAE @Toyama)

Key Words : OpenFOAM, Raspberry Pi, Cluster PC, CFD

1. [FL&HIC

Raspberry Pi [3ZffiZzs v 7 VR —Kar o —4Th
D, 10T OHebT, FREM L LTS TND.
AHFSEIE Raspberry Pi OFHREENICIEE L, intel 8 CPU
Xeon 72 E O EERE CPU % VW2 3HEE & A% O FH R ER
BEZACHET 2 F 2 HIEL Q5. 48, Raspberry
Pi % 2 AHWVWTEMZ PC 7 7 AXBREEMBREL,
OpenFOAM % f\WCT£a 72k b CFD #tE A7z,
AHFZE Tl Raspberry Pi 7 7 A Z BESHESE S5 1kICHOWT
W, T EFEEEORRICOVWTHET 5.

2. BEBELNVFY—UF%

21 RARy¥Y AKFETHE RS 2 rF—xrVillo
Raspberry Pi2 (LA T, Raspi) % 2 /5 v 7z, OS (213 ubuntu
MATE 16.04 % f\ T, OpenFOAM EREIZ 54 L7-.
OpenFOAM D/ N— 5 13301 Th 5.

3.2 HEHE Raspi 07 T AXBEMBEICIT 2 5O
RaspberryPi Z{E/H L7z (BLF, Raspi 7 7 2 %). %
Noraspi AL v F L INTICEIVER L. 4 PCIC
1% SSH DA E LT T 5 Z LN TE 5. AT
FETIHENENOFFEDR /322 OpenFOAM D
decomposePar ==+ > R CIERL S 415 processor > =+ /L4
ZRE L72. PC 7 7 A BREII M EZ 2B ITHE L=
3.3 RUFIX—VUFEHREEDEH v F~v—7iF
SimpleFOAM D F = — k U 7 /v Pitzdaily 77— A & L7z,
Raspi IX 1CPU |2 4 a7 H#iEn T4, £D7-%, 1CPU
AR OFHEOG SO a7 $iE 1,24 L AL SE T2
Raspi 7 7 A & OGEI3E MKk =2 7 %% 2(1 =2 7ICPU),
4 (2=7TICPU), 8 (4 2TICPU) LZ{LEH7-.

3. RUFT—U#R

X 10/ — REINC L A WFEHE OB RE R LT
LOTHD. BEIRSIT1IaT (F21F1/—F) T
DOFITHEM Ts 2 P 27 (£721E P / — K) TOFEFTHE}H
Tp CBRL7ZMETH S, 1CPU Az W TIXa 7 H0
45 LHEEREDK T RA L. Zhix HDD 12

SD #—KEHWTWA=HTHDEEZ LS. Raspi
7T ALZTIFE4a7 (ICPUIZHE 2 a7) fiHKFT 1.8
ERE OB EER L, TO%, BEZRIZAEMT 5.

10 ‘
L. —=—1CPU i
—e— Raspi cluster
— Ideal
UIQ
Q.
>
©
(0]
7 g S
Q.
(%]
1
1| ! H ! TR L !
1 2 3 4 5 678910
Number of node
Fig.1 Speedup vs number of node
4. BHYIC

AHFSE T OpenFOAM % FHV T 2 5 Raspberry Pi &
PC 7 7 AXBREEZMBEET 5 2 & ITEH) L7z, simpleFoam
O pitzdaily 7 — A DF LM TIE Raspi 7 7 A & Tl
M= 7 4 a7 L ECIEAEG RIS Z & 23
Mmofo. ¥, 4 37T 18 fFFRE mEIL T 5.

&3

(1) Raspberry Pi foundation, http://www.raspberrypi.org,
(accessed 2016-11-1).

(2) Penguinunits, KIFMEIFFIFHEL,  http://www.geocitie
s.jp/penguinitis2002/study/OpenFOAM/large_scale_para
llel.html, (access 2016-11-1).
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ArilEE i (4 —7" CAE 5= @B ) JIfHEL— (4 — 7> CAE fhike @ Bg74)
ANFEE (4—7" CAE 582 @BAW) m AR (A —7" CAE fiis= @BH4)
Dynamics of floating bodies in the Flowing-Noodle-Machine

Tatsuya KATAYAMA * (OpenCAE Local Shinichi KAWABATA (OpenCAE Local

user group@KANSAI)

user group@KANSAI)

Youzou IMAGAWA (OpenCAE Local user Youhei TAKAGI  (OpenCAE Local user

group@KANSAI)

group@KANSAI)

Key Words : Flowing-Noodle-Machine, FNM, OpenFOAM, assimulo, OpenCAE Local user group@KANSAI

1. [FL®IC

11 &HE JNCHEN2RLESZHVE O TEOE£L
DANBEATEZ EDHLEFZFDINECRTHS. LirLiE
FFOIGRMR E 5 B D _RE MOV TDOELRITL L 2.
% ZCA—7 CAE £ @R i, it L 5 O Atk
DORENZ IR BT D2 1ED XL W LE D O A

OB KON % 71l D IR DB O T 24T - 7.

1.2 REAZE ARBETIWEOEB % TRIT 57
DI, Wi & it OZBh 28k L THIT T <& Th 5.
L LI OFIR ZBRTd 5 72 DI SO E N LT L
O ARMAZELS TOIMLERH S, £ ZTHHE,
FENIZIR 2 il SR VIREEDTE L Z 9 D AFSHIRD
FERNTEAIRIT &, ORISR (RS oikns=
BN EHE LEE A T FEERET S,

2. |MLZE S OABIERTRNEEN

21 FALESIOHAE X 1 ITHLET S DAEOEKRK
R, 2 HOWMEBRIX R T ERE L THAHROT L%
5 O AT, BRENE—Z OEEHIE & FRHcE FHl T X
HEoEEMA TN D.

22 ERIEE HARNORNEEERET 720, N 0K
OFEETFEV O M—E T L7z, FHlIFA > b
3IDETE EBHICK 2 ITRT

| 4

Fig. 1 Flowing

Noodle Machine Fig. 2 Sampling points and Pitot tube

23 BRRNEET AN OTNAENTIZIL OpenFOAM @

interDyMFoam % fiV 7z, S8 & fEAT OFE R 2 %R 1 IR

Table 1 Velocity in the Flowing-Noodle-Machine

point experiment interDyMFoam

a 1.47 [m/s] 1.21 [m/s]

3. BREZREY 2YEDEF
31 EFAENX WHNZRETLWEOER T
LFOXSI2%.

x:é{}?f(x,x) + Fyw(x) — g} O

TR X XITWIROAE, W, IEEERS. X1 »
Hond X, MAROWNGE» LMIROSZT % JIF &
O A )N BE i T 2S5 L2320 B IF, 2 MU R D 5 2
ENTENE, WIROEBZFHETE 5. M, 4SEIMfHR
D= OEFWET HWRITERIE L 5.
32 BNEHOMADZITEHIDOHEE OpenFOAM D
FENPRNIENT OFRER D GHEET D, BAERAIITERIED 2
v o Y B IR E L, MR AURE RO,
BE, EhEe~y 745 &b~y B 7 LR
(REER O, FHEDGEREEmIERT 1T ThHhD
FEEFR L, ~ v 7 UEEACET 5. BRikeE
O E % 0 [m/s]& L7z, Function Object |Z C/EIHtT
D1 BERGUEFIE LG Ok o= 35713 5.
3.3 MALBEEEREBICZITSADHE 4 EERN
BT d D O THAMHE E I T BMTFIINC FERE L2 OBk
Hertz DS L 0 EHT 5.
3.4 HEHES FNEkREETH DHF, OBERIZIE
HEEPLETH D, F 2 THIERES 121X Python D /3w
— 3 TH B assimulo #FHF 5. assimulo L IDCAE @
F =T =AY 7 N THHABILD IModelic.org DN
THAHINTERY, Rtk /g BB O oREW s H
BRXOBERBICHRAR Sy r—2Thd.
4. BHYIC

A, REFIZZEHO TR E CTBEICES 0o
7. L LA—7 CAE @B i, WELZ 5
ARBIZ B9 2 BURHL A 3 MkE L TITVY, RIS 1S TRk
RBOMEEITH . BHAAICHIEA S 5 HixA—7 v
CAE & @RI IZB NN 220 B LN THh D,
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The joint meeting of OpenCAE local user groups in Japan
- Importance of knowledge sharing between the local user groups -

THINK * (Kanto OpenCAE local user group (division of fluid mechanics))

Key Words : OpenCAE local user group, Joint meeting, Knowledge sharing, Community activities

1. FL&HIC

BUE, 4 —7 > CAE fhiRaiE, BEH(HEE7R & "
R7p oo 2 FR), B, RMEER), BEWE, R, JRE
ZFLTHEERIE TR I TWS. LirL, Zhbfmes
MDD DIRNIREE TH - 722 D, &l o ik
DEMELBIMNE DN LT W T4 —7
CAE &Rl BB L, SMmafoBmits 217
HZ L e LT

ARTIE, TNETIZBMEL-ARRRES 2R K
MRS ORI O EEHIC OV CEm T 5.

2. #—7 > CAE &RIfEE DB

A —7"> CAE &R, Z4FE TIZ 2011, 2015,
2016 4EICBAfE L TV AN, ZZ TIXEITD 2015, 2016
FEOARPMEEEYIRD. o OERIMEEITA—
7" CAE FEEfin s S (AN B )03 HIZBE R
iR 2 MR/ CRAME L 7.

# 1, 2121%, 2015, 2016 FEDOFEERHEANRZT LT
W5, ARMES T, EARMICSMET 2K MiEs o
TEERN 2BV L TWAN, R0 ey 7 & LT
OpenFOAM <° Salome-Meca 23%<, 2D oD A —7
CAE V7 MY =7 NBBEZMEDOELLBLTH D
ENfEEDH. —HT, 2016 EAREMARETIT
OpenModelica(IDCAE Y 7 7 =7), Sfepy(python |Z &
% FEM fi##T), FreeCADBDCAD)DFEEGHTRY, E
LoD A =T CAE Y7 b0 =T LS ~D B [F
BRZIRDR > TWD Z ENRGMND.

Table 1 Topics in the joint meeting of
OpenCAE local user groups in Japan (2015)

3. AEMES%E L - ihiEgfasEOERES

Mg fhske L ICiEH L Wb A —7 > CAE Y7 b
U TICENRHDH LI, RSEREOM TIEXEL
HMHATWA. 7R OpenModelica, FreeCAD @ 7 b
'7:7 X, ZOUFITH Y, OpenModelica i3 12 BB

MR 72 E'C, FreeCAD X EICE L, BAWEGHRET
*E*"EE’] \—nﬁﬁéﬂ(b\

Mg TR R & 135 2, BRI Tns Y7
b =T, hofiias THL A MRS DO Th D AREMEN
V. RERIREE, SWmErs 2o X 5 Lo
WY 7 N T M OMiRE OBINE L ERIE TS
ZEE— O@EE&E&“ L EZTWD.

F7o, AFMRES T, MRS EEENZSMEh
5:&%%@,%@ﬁ%@ﬁ%ﬁﬁ@%kbf%%ﬁé
nTna. FlziE, 2016 EDA RS T, BIFEEH
D HRIRE OIS T d R RO H Y FIZ2nT
MEERENRH Y, Z< ORBICELEANPLZDEIN. 1
DDWIREZHHE A D RUEITAE 2 (2 LTRSS O RS &
BEHTH2EZALHY, ZNOHEOEHRIEA T, £<
O FAEFE PIIRESTEE 2T D0 L O OFAT EITIA
LEBEZLND.

4. BHYIc
2015, 2016 4EDA—7 > CAE & lRIfhREZIE Y K->
7. AEfMRSE, HukmsREM oL b5 r%a*él%’z
HHA =72 CAE V7 MU =7 OWF#RILE, MMs
OERIEF 72 ENCFE L, E4HEORYIEY %:ﬁb
ﬂﬁfﬁmﬁ/ﬂ@lﬁﬂ%#ﬁ@igrﬁz%aﬁmﬁﬁa 5
DHSR T

Table 2 Topics in the joint meeting of
OpenCAE local user groups in Japan (2016)

201545 A 31 H, HEXEIHESHESE

2016 %£ 6 A 25 H, HIERZFEHILUF ¥ /3R

No. 24 v No. ZA ~v
1 | GPGPU O A4 —7" CAE ~Di ]l (A8, Wiik) 1 | A%32&27 5 ¥ FIC L5 OpenFOAM B~ F~—2 @ik, iith)
2 | 777 B —E 2%\ OpenFOAM _v F~—7 (B, Tifk) 2 | BT R—RTF A & OpemModelica (B3R, i)
3 | Rapid CFD % i\ 7= OpenFOAM X1 F~—7 (B3R, k) 3 | Salome-Meca SFHIfFEM (B, JiK)
4 | EILEEEE&CAD, A v = AR R (E 1) 4 | Sfepy |7 K 2 EEAT (B, WiIA)
5 | Code_Aster / Salome-Meca FF k3 ~0D3HE (/i 15) 5 | dbsdbfhih A TE®) 5k & IDCAE BFETEEIFA A (b Hdk)
6 | “BIM-UifRZ & diiEiE (BAE, UiiER) 6 | BAIPEBMATREIEE L EREROH Y FITonT (BH)
7| C“BIM-EE R & dkiiEiE (BAE, ) 7 | BRI EIRS (&)
8 | RS OBREFT S 8 | FreeCAD ¥ F R & SBIFRS T (BAVE)
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ERPEN: (4 —7> CAE fhifhd @pdv)

Activity of OpenCAE Local User Group@XKansai
- About A Learning Method of CAE Using Home Experiments -

Shinichi KAWABATA * Tatsuya KATAYAMA
(OpenCAE Local User Group@XKansai)  (OpenCAE Local User Group @ Kansai)
Youhei TAKAGI

(OpenCAE Local User Group @Kansai)
Key Words : Home Experiments, Learning Method, Output Media, OpenFOAM, Community Activity

3. 7Ty MERIZONT

A —7" CAE i @BAWE (LA T, BIPEMEs & Frd)
1L 2010 FENGIREI L CW DB ZILR & L CIEENT 5
A —7> CAE DI a=7 4 Thb. K¥EETIIEE
BRSO flA L LT, FEEREZIHALZA—7
CAE OFEFGE, FHNEOT 7 N7y MiHKRIZ W T
LR ERBNTD.

2. FEER& CAE

FAPE GRS TlT 2012 FET AL FREERE A LI
CAE ORENLRENTE . FEFERE CAE O
HIZBAEMREoRBEOETR, mAMICED
OpenFOAM % L7=I V7 7 T 7 v OFEFFIZ DN T
OWMIBERTHS. M1IEFFRIXTTRENTZINT T T
T OHERETH D, Lk, 3D 7Y v ¥ —THERK
L7z Ahmed &7 /VJE O OB AL, 1K LE 5 D AKEE
Y& L7z Bl A oIk, FHEe a2 e LT .

TR TITERA A=V o0t 2 L2 EEGL,
F =TV —Ra— NOEFICFEFEREZ AL T/

CAE IZB I AMMTEAEHIIA L= arRnEERY
NHT, HEOMSRL2PBE - EREEBICRALZ L
152 < 720 SRR ECMRATAE R OG22 Ll VT,
BEDOA A=V EOPHRVES, BRFNE, T L0
EBNENNERDZELHD.
FEEBRAMNT29BII 9 LEFHEa—RETT
ITRZ TR, EBSE L OMHIZOWNWTEZ S Z LR
TE, FEEOM LKL > TN D,

ke

- T

—

Fig. 1  Calculation Result of the Milk Crow

FENZBW TN RIUER DA 7y 2T TR
<, BEOMER, ¥ERET TNy MREETHD.

BB CIIFEE T N Ty hOTA RI4 &K
L, M2127- T ) 7 20OBRTT Y M7y FOk
IRICx 2 48R % 5206 L 7.

FER, 77U N7y MIRHT DLV ARANELL 1D
INEWBEAIT Qiita, SlideShare TH B Z &, FHHANEW
MERBIZRDDITFHMILTHDLHZ EEFT L. B, 7
7 77 EEAY A MIART BIEROEREIZ B HENE
W, 77 B ABUTEHAOMAERLER TS 7 U b
Ty MBI A0, LARVABRELAIZ W E
RO,

5 Qiita| [SlideShare| @]
K
= N AF

BEAYA

mavar]

GEN-3
SNS
HA

Fig.2  Matrix of a learning effect and the labor
(The Size of Keywords Represented the Appeal)

4. BHYIC

BT IR e DER Y A L LT, EBRE R L7z CAE ©
FRLT T NSy MERIZOWTE L ZNRZRA L
2. BWEMISRE TSR b HERREZ RN TE &,
TU Ry MZOWTRR, BRAELRBLII2=7 4
B2 ke L T <

SEXH

() A4—7>Y—A CFD =2— K OpenFOAM |Z L %7
XTT 47 AyvalEelWiEINvs 77000
AT, 22 340 31 p175— 179, A AFRIA 1424, (2012)
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Open Source CAE Promotion Support by the OpenCAE Society of Japan

Masashi IMANO* (The OpenCAE Society of Japan)

Key Words : Open Source, CAE, Promotion, OpenCAE Society of Japan

1. [FL®HIC

4 —7" CAE %13 OpenFOAM 72 E DA —T7"0 YV —
AD CAE YV — /LD KEEZ BHRY & LT 2009 4 11

AL SN — A TH Y, EHFBAESES
BHOTW5S. BT 2016 453 A 31 HIE, B2 H 168
4, PAESB 334, BB 114, ARS8 3T
bbb, FROTRFEMITEER LIORT. KBTI, #
£\ L5 A4 —F YV —RZ CAE @j&&%ﬁ%%ﬁﬁ“é.
2. OpenFOAM Google ¥ IL—7

OpenFOAM ZB3 2 Frm UL FBRR A FE L TR Y,
HREE D %I
%< DHARANIZ & of%inf‘@&ﬁi%ﬁu\ Z T,
EHEEF O kv, FEFRSIATO 2008 4E 3 HIZ
OpenFOAM :L_"JL/\ L LC, OpenFOAM O Google %
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FEM analysis of contact pressure distributions inside knee
by using the open source CAE software Salome-Meca
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(1) Y. Fukudaet. al, : Impact load transmission of the knee
joint-influence of leg alignment and the role of meniscus and
articular cartilage, Clinical Biomechanics 17, pp516-521,(2000).

(2) http://ww.code-aster.org  (accessed 2016-11-17)
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CFD simulation of gas-liquid two-phase flow
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Revision 1, Modelica Association (2014).

(2) OpenModelica User’s Guide, Release v1.9.6, Open
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1. Introduction

We have been developing an advanced general-purpose
computational mechanics system for large-scale analysis and
design named ADNVENTURE from 1997. The
ADVENTURE system® can analyze a three dimensional
finite element model of arbitrary shape over 100 million
Degrees Of Freedom (DOF) mesh on massive parallel
computers like a large-scale PC cluster or a super computer.

Today the ADVENTURE system has over 20 modules for
user to download free. Due to its excellent performance in
solving ultra-large scale mechanics problems together with its
open source strategy, the ADVENTURE system is now being
used by a variety of industrial and academic groups. Recently
LexADV libraries® for ADVENTURE system are extended
to pre and post processing parts including solver library and
visualization of large scale data.

2. ADVENTURE System on the K Computer

The ADVENTURE system features several modules for the
solid analysis, thermal analysis, fluid flow problems and
magnetic problems, and so on. Owing to the standardized 1/O
format and libraries, modules are easily integrated in several
ways. The ADVENTURE system has been successfully
installed in various types environments, not only single PCs,
but also the latest supercomputers. We have installed several
modules on the K computer for large-scale simulations.

To install the ADVENTURE system, it is necessary to
install the ADVENTURE_IO first. The ADVENTURE_IO is
a common input/output library supporting the data format,
which is used by all modules of the ADVENTURE system.
For simply on the K computer, user can compile the
ADVENTURE_IO by configure script automatically using
the interactive job mode.

The  ADVENTURE  system  uses  Hierarchical
Decomposition Domain Method (HDDM) to provide parallel
processing of analysis data. An entire-type model is
decomposed in two steps by the ADVENTURE_Metis
module. Using the new version of ADVENTURE_Metis
Ver.2® user can refine the original mesh easily and
efficiently to get larger size of mesh data. Furthermore the
ADVENTURE_Metis Ver.2 can remain the boundary
conditions when refines the meshes. We have created the
larger size of meshes to test the parallel performance by using
the refine function of the ADVENTURE_Metis. Fig.1 and
Fig.2 show the parallel performance of ADVENTURE_Solid
module and ADVENTURE_Thermal module on the K
computer, respectively. These results showed that the two
codes can be effectively used on the K computer for large scale
computing.
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Fig.1 Strong scaling of ADVENTURE_Solid
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Fig.2 Strong scaling of ADVENTURE_Thermal
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CMake Z L = FrontISTRD EIIL K 7O+ AR DHEHA
FrontISTR v5.0 2T+ T

AN ESR* (ESZAFSERR A N HEETIE B JE A A )

An attempt to improve building process of FrontISTR with CMake
Towards releasing FrontISTR v5.0

Michio Ogawa * (Japan Agency for Marine-Earth Science and Technology)

Key Words : FrontISTR, CMake, FEM, Compile, Multi-platform

1. XL ®IC

FrontISTR (34— 7" vV — 2 Tt & % Wi 51| FEM 4%
Wi 70 77 A THD. TR 2 THERY I 21—
TOKRFIT O RGN H B —T5, N—YFLarta
—Z THLFATARETH D AN TH 5.

BAALE, FrontISTR {Z FrontISTR #F424 TRl NN— g
V5.0 (2T TR M T T %,

2. FrontISTR D& R IZE I+ T

FrontISTR D K (217 T FrontISTR #F9E& Tix, ©H
MINZT 22— RN U T AN XF Yy, Tars T Mg, =
BB TV — RO R EITo T D, 2 —WF
BREOTY - RA MY T FORERLRELHY, FUEMED
B EAK S, 2—FELEEIMEICSH 5.

Z— P DIELRITEEY, FrontISTR % H H L2341 )L
LR LW E Wo m BB £ < 725 T E 7. FrontISTR
OREREERIC UEAOFNEMEZ I D720, A X EL
K 25 A CMake % FrontISTR ~3 i Lek1T L 7=.

3. CMake & 1&

CMake 137 0 AT T b7+ —LbDAZENL KU R
7 AT, CMake O 3EIZHEVY CMakeLists.txt (Fig.1) %t
kL, Make 78 EDRAT 4 TIEN RV RAT LD
DFRTE 7 7 A V(Makefile 72 L) & HEKT 5.

# Copyright (c¢) 2016 FrontISTR Forum, The University of Tokyo
# This software is released under the MIT License, see License.txt

cmake minimum_required(VERSION 2.8.11)
if(NOT WITH_PARACON)
set(Fistr MAIN_SRCS main/fistr_main.f90)

else()

set(Fistr MAIN_SRCS main/fistr_main_contact.f90)
endif()

set(Fistr SRCS

lib/fstr_lczparm.f90

lib/m_step.f90

lib/m_Makrose.f90

lib/m_MakrosePartMesh.f90

Fig. 1 CMakeLists.txt
31 AVINAIIFEIE CMake 1T7 T v b7+ —0x
UL TIRIFT 22 A NV Ty a URRERER
B ENIIZITV Makefile £ T 5720, BAFIENE
BEZ72 % (Table 1).

UNIX RDi5E Windows(MinGW)D15 &

$ cmake .. §$ cmake -G “MSYS Makefiles” ..
$ make $ make

§ make install § make install

Table 1 Procedure for compiling
k7o, ATV a v ERETSHEA, GUIX CUL OREY
— BT 7280, H1 T FrontISTR & AF % 2 —

PIZL > TREEH 2R T 5 2 L NAES 272 5 (Fig. 2).

Fig. 2 CMake tools
3.2 4T make [Tk B /81 LEERIDEHE CMake C
AR U7z Makefile |21%, 7Y =7 baar /(15
ANCY —RAa— R&E A%y o LYEAEIIC 231 VA
FrHRET DL — DA END.

FEDI=D, < NTF 3T HEEE L TR TR T e
REITH Z LN TE, a3 VOGS IR T
5. HERD Makefile Z EEMRmET 5 HiE L, CMake (2 X
Y Makefile Z /LR LAATE L R Uiz = oo LB 2
Fig. 2 \Z7" 7.

FrontISTRO){RSERTTY

miEEsE
mcmake

1

° wmim

Fig. 3 Compiling time of FrontISTR
AT make A3 1 DFE, WRITELD ba v AL

eI 23203225 A%, WAT make HAHERLT Z LTk, =
A VRIS ATV D 2 EN D,
4. £&H
FrontISTR D 2 /A V& RKGIZ L, =273 VI &
BT 5 Z &N TE. A% L < ORETORGEZTTL,
FrontISTR D M AL T TV,
& 3
(1) FrontISTR AF524

http://www.multi.k.u-tokyo.ac.jp/FrontISTR/
(2) CMake

https://www.cmake.org/
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Peridynamics 2Kk DML T )L —DEREED
TEMICET HEBHRES

SRR —* (R §f)

Fundamental Study on Safety of Fire Erosion Collision of Fire-evacuated Shelter
by Peridynamics

Ryoichi SHIBATA * (NIT, Gifu)

Key Words : Peridigm, Peridynamics, Fracture Analysis, Particle Model and Fire-evacuated Shelter

1. HEXEMW

WEW OLLMEE MR T 57201, ERITERGEH SIS
B D8RR EERE LT, MEWOISNIREE
EOEMPHTREHNTHDH AR L T, Lr
LB HIEENDFMIC L DHEEIZ LY, FERAEN
Lo b SN FEEREME X T, HEY O REH RN
REFMBET 2HEN/RDLNTND.

TRITKE LTIk DR A ) a2 AR & T D A TRESR
FRATTIE, AEWr-CRIE e E D LW IEEBH SR & o T
52 IR CTH . 2 TRLTET VIS K DR
HrEEEH & LT Peridynamics 28% ¥ , X2 H XD
RTELND =, FLWIERIEEG b @A 568 L [F
FFICEET DI EMARETH S.

Z* Z CARMWIZETlL, Peridynamics DFEED 1 >TH 5
Peridigm V&M LT, EHAIZRAEMNT 2 RB T 5720
DFENTY AT KZ&BFE L, EEMRIESR R ZMAT 5
B E LT, KIS = L % — DRI E T I X AT
BT ORE R A WMET D

2. Peridigm (= & 2 HIEARHT

Sandia National Laboratory @ Silling 52 K-> THE S
#L7z Peridynamics TIE, BATFIZRT & 5 R o 27 A
DFEENHY, =TV —A L LTABRSH BRI
FHTTHEAR S AT AN b 5.

- PDLAMMPS : 73 -8 ) 2T & A7 500 LAMMPS @
Bi1-EF /L0 1-2& LT Peridynamics & E3E L TH Y,
F—=Tr ) —AL LTABENTEY, VAT ADOREE
bR S TH D PRI 4+ FHTE 5.

+ Peridigm : A FHOFHMAT S 2T 2 & LT B ITH
FEINTEY, HYEHECHBEME-CRHME 7 & Ok~ 724
EM LA KRBT BHRLT-E T V& 2 TV . Trilinos 7 A
TV ERNCEEREE Y RHT 5.

+ EMU/Sierra : AT (3T FE 5T T 13 R ERAORSE fEAT
A& LTS, ARRESREL S HEE L C R 22 T
REBEFEHRLTWDA, EHBEIR RS AT AL 0 B
MTIZHARERNTIIRATE 2.

3. Peridigm 12 & 2 BIRARIT & X T Ls FRAXST DBHF

FERER) 7 B FFENT S AT LD Peridigm TiZ, f§H Y
RANVAT AO Cubit & AWV TIEAL L7z Genesis JER
ERWCALERROR T =T VELESF A TH 5.

KL TCIFA—T vV —ZADT I HRA N AT LD
SALOME ZHWTHER LA v v 2 f@Mma2E#H L T,
Peridign IO RA v v a T — X EERT HXEL AT A
@ FRAXST (FRacture Analysis - eXtensible Support
Tool : Fig. 1 Zf) #BAF L T 5.

BUEIX A v ¥ a lEROBBEEEED A% FEE L TV D23,
Peridigm (2 & D ASEEARATIZHB VT, KM A10ET v
{EIZ I W TR 2B O W BRER 721 ik 72 < Ri1- [ bR
DAL TEBY, BT A —2HENRLEIIRD.
Ko THRIINT A—F O HBEERKREL Hi5 L TR
FEDTND.

V2174 KRB
SALOME ) Peridigm ParaView

w._j_k Exodus
vy¥a
Genesis I

7774

FRAXST

Fig. 1 Configuration of FRAXST

4. MBS TV —DRMHER

ARG T, S OBEHE S = L& —IT%F L CRITRIC
PR E AR ET S 2 & T, Fig2 IR THRIT, EBEO
PEARDL & AR ERMER 2 BT 2 Z &8 T&, 20
REICIE AT DOFRAKSME b HEET D Z LT T2,

Fig. 2 Comparison of rupture properties
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KEFREZAD Calcul iX EADE Y $HA

SRR (I

BERE e VX —i5et o % —)

CalculiX Analysis in Lecture

Yasutaka IMAI (Institute of Ocean Energy, Saga lénsity)

Key Words : CalculiX, FEM, gmsh, teaching

1. &Iz

J—F PCEIGHTA Z L TN B L OIS0
HREFEN T D#EREZIT> T D, FORTRAN 75 C
SEICL DT e s T AMER, il T — U =B AR
BT —2 DA XBRE, BREREREDO M Y I
DWNWT/— N PCHBZR XD HHEITL TN D,

SO BN, T CRAE SR W 2 A D
LEMERTH L . PCYT I —om ETHD, BRI
MR REBE 1A R LU EEDO G IBARRET
D, HBENEER LITRT, 90555k %Z 1503 L |
F—w DS LY TEIT 5,

Table 1 Contents of lecture

FEYY kS

Cygwin Linux =<2 REH

FORTRAN/C TXARNT 7 A NOFRHREE
GPSZ 2k L O F — & et
Google EarthZ L5 GPS7T—#~ v E
v

Maxima 5y 7R A D BB R

FFTW 7— U T

CalculixX FFE D RO A TRELR AT

2. CalculiX & AWV - HREREN

FEROMEI I FE TR AR EL ST 2 EREmEAFH
PO Z BRI BT, R U R % A BREE SR A TR
rad s, HOWEZRSFNSIX U, EHRSESCERE
%I@ﬁﬁ 0 BRI EEREICE S BT A& B IR
mEED,

Windowsfift CalculiX |Z[H3& bConvergedit® D #HTH
ST=78, & “CalculiX for Win” i@ 23ERE S, 21
HOMEHTE 5 L91Chotz (KB L7 ) —CHHAT
x5), Az TIX bConvergedfi A L T35,
CalculiX 37V BIORRA vty P7r s T A cgx
ERHET B 7T N cox MO END, v =2 T IV OfiF
MrRIEIZLL T @Y Th b,

1. cgx 717 T N THREIICIETERVER, BB 55 H,
PRERRE, WEREXITV., FORBREFEAT
77 ANE LTRIET D, 7 7 A ATERIL Abaqus

IFERLCTH D,

2. cex T ur T AEFETUTHEZITO., MRERT
T 5,

3. cgx ST ATHRREEFRTD

HREIILOEYUNIZOFIETEM L TV, 7

U7 aty¥ cgx ITBHFRHTHHENG W EITF 220
72, BT Y at v gms® R LT

%, WIEWIH O FEHRO X 5 R BMIR CITFEET
AN 7 7 ANENESTZTRENS, £21X CAD Y7 b
& Eh Uﬁﬂﬁ%%mf gmsh TT-> T\ %,

F|g 1 Mesh dlscretlzatlon by cgx

= o |

X
RS

Soxvz@ts|

F|g 2 Mesh discretization by gmsh

3. F&H

SNE N FRAENZ T B0, WIONSEFETY ==
TABRENNTNSEF—F> CAE V7 hU =7 & il
THALTWS, WEB IZHRGEFEBRNZEH 5720
(Youtube |Zi3EhHE & & 5) . BT HITIIRENEN,
HARNZEIIE i ~= a2 T VER BT 2 L EN H
0. TRUIFFREFENR D SR—=L TN D,

SE

(1) CalculiX windows (bConvergekfl) &—2~X—
http://www.bconverged.com/products.php

(2) CalculiX for Win &8—2~—
http://www.calculixforwin.com/

(3) gmsh AFRx—LR—
http://gmsh.info/
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SfePy: Simple Finite Elements in Python ®D#34%

BEH  HR4* (A—T> CAE #1382 @B R (IBE2 &)

Introduction of SfePy: Simple Finite Elements in Python

Takuo FUJITA* (Open CAE meeting@Kanto(structure))

Key Words : SfePy, PDE, FEM, Python, Robert Cimrman

1. SfePy & (&

SfePy [3—F TV 9 &, (R ez AIREFRIET
fi# < python EY 22—/ TH Y, F = 2 HFIED Robert
Cimrman WNHLD T N—FIZ L > TRBEBINLTWSD. A
N7 7 A NVE python DT 7 a /) ) —& X T LTR
WL, FTHIRMR 72 & O#43IEC & Fortran ML Tuv
5. PAFEEDO LT S (python) & A E— F(C,
Fortran) IZ# 3 2 SN ERH I TV D

WHEISITY (Field) 2 XA0T 5 WM \jﬁiﬁ
(partial differential equation, P.D.E.)IZ X » Tk

Shd (Bl—k AR RE, R G RR, e i,

AR 2oL 2 BomRMy AT,
ZOFEE RO E E) BT BEREZ RO D Z &0
%’Eu\:kﬁi‘%b\ % T 15%..“0)1“& \71 75>ai7h<5f
IR 2[@1“& T&;é_m@;}zéhémﬁﬁﬁjﬂ

TIE 1 By T&;Wi}tb\@fxﬁé%%@% 2% 5
ﬁéiﬁ@ﬁ%%it&iﬁﬁﬁ%%%ﬂ: Ko TRz RDHZ &
NTXD.

BTE, A PTREZR AR ERIL 2 Rt = A L lUA
¥, 3 W OMHKR L ANEERTHT IS —RERICERDS
hé S VBRI, S L TETWVAHR, B — A8

TV LT au,

?if:, TV HRA ML, INVR—DHRTHD.

2. SfepPy M 5&E I
LR ORI ERICEATE 5.

2 (aoustics)

Pr# (diffusion)

)8 Al (homogenization)

KZEH (large_deformation)

PRI EMEREMNT (1inear_elasticity)
Z Ofth (miscellaneous)

<)VF 7 47 A (multi_physics)
iAK (navier_stokes)

7 (phononic)

#1 (quantum)

© XN W=

,_.
e

Fig. 1\ MM &2 R4, 22RO EDAR, IOMEAE—
R, SIS R O DA, BT I DER S T T VN
HlbEnTna.

Reissner-Mindlin plates deflection eigen-modes

Acousutic Pressureaﬂﬂa .EE.
@lojele]a|m|m al
olo|ele EE

Blood flow in brain and liver

Quantum mechanics: nitrogen molecule

L & B
oo %

Fig. 3: Gallery of applications. Perfusion and acoustic images by Viadimir LukeX

Perfusion in periodic microstructure

Fig. 1 Gallery of applications. by Vladimir Lukes.

3. EXMLGHENA

./simple.py ASI7 7 A V4,1 L0 EHEFELT.

B ;. /simple. py its2D_1.py

. /postproc. py vtk 7 7 A V4, 12 X 0 fERFR.

5] . . /postproc. py its2D. vtk

Jupiter (Ipython) Z{# - T interactive 7af# il & AlHE

4. FE&O

SfePy = Simple finite elements in Python T& Y,
Ry TR E A IRERIETHELS python £V a2 —/L T
H5B. TV, WA NI,

FARBIAFENTFIL, . /simple. py AJJ7 7 A W44, 12 K

0 FHHELT, . /postproc. py vtk T 7 AL, I LD HER
IR

A ST A =V v T U A Ko~
https://groups.google.com/forum/#!forum/sfepy-devel

SE X

(1) http://sfepy.org/doc-devel/index.html#

(2) https://arxiv.org/pdf/1404.6391.pdf

(3) http://www.ondrejcertik.com/media/euroscipy?2008.pdf
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