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RIMEN

Extract blood vessel

D2VApp

D2VApp

X D2VApp UI

128

threshald
[ 1

vis factor H

LUT info : min = 0, max = 255, fmin = 0.000000, fmax = 1.000000

Cancel

8686 X| D2VApp Ul

threshold
[ ]

LUT info : min = 24, max = 44, fmin = 0.0

Tri-liner filter for VOF AOF
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RIMEN

Blood Flow Solver

o JEERIEEMNSHIZETN

o [FfEIIE | Adams-Bashforth)%

o ZJiIE | QUICKE

o ENIE/HLEUE @ FILEME

o VAT LAZF I HSMACK

® VOXEL modeling (without mesh generation)
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VOF modeling

FLUIDiO 1.0 1.0 1.0

1.0 1.0 1.0 10 1.0 1.0 1.0 1.0 1.

o WIRRIFE UTZDDINIX—HFZFER | 7T 1 —F"

1.0 1.0 1.0 09 0.8 0.5

o VOF : Ratio of fluid at the VOXEL volume | b oo b o7k on T o]

o

)

VOF = Fluid Volume / VOXEL Volume T N ST
VOF=1.0 : Fluid VOXEL e —— ]
VOF=0.0 : Solid VOXEL B
0.0 <VOF < 1.0 : Boundary VOXEL ‘
Y \\ VOF ] ////

e AOF : Ratio of fluid at the VOXEL T ./
boundary surface area % 7§
AOF = Fluid-face Area / Cell-face Area 2 A
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N EEFAR(ICA:Internal Carotid Artery)
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A with Result

balloon
protection

ECA with
free out

P condition

Velocity
magnitude

Blood vessel
(Rigid wall)

Pulsate inlet
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MEXE L7
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p- Operator Split ;%
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ﬂ Advective Scheme for Solid

RIMEN

¢ ENIREIT AL IGEBRAFT—LZHNSI LT
TSN,

® TVDEHZHE-IZEITNILIELIEL.

TVD (Total Variation Diminishing) &%
BRAT—LOHEFAMZHEFL, GTENDREMICHBZHZILHDEH

TV(¢") = ¥ 1(¢7y 1 — ¢
TV (") < TV (¢™)

EEHDLZEE (Total Variation) SAEM LA LNVE LYD &4
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8x8x8 cm 3 8x8x8 =512E X%
RE Vx=2.5m/s VW=2.5m/s Vz=2.5mls
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o | Initialize Initialize
Fluid
Loop 2 | SklSnlverSolia SlelSnlverEli
— | Loop Loop
Rl T Pos [ | T pos [
N N Soli
AVAIVR y \_ ) J

All Rights Reserved, Copyright (c) RIKEN 2007

24



2

RIMEN

VIVIN—T S AE D&

/— ~

- BER. REBITROYVILN—7 SABTT -5 DRITEUIZBETITS
- InitializefME T, BEHODEFRIREHE & HF DB FRIREE DX G2 HUS U\

ISR/ U tRiEVE FECR

CBRDYAIVTTHINT &/ — RETEIE

________

oy

L}
! b o o]
1
1

P,Vf,AX,Ay,Az

~

/

- BEUEEEENT. BERICHIHT 2Mh7 /L E@EEEEE I IE—9 3

EICDOWT

4 MR DRI E

________

/

All Rights Reserved, Copyright (c) RIKEN 2007

25



[

RIMEN

= DRGSR (1R

Fluid(146*91*158)
(Solv/Comm)

27.6255

BiR

Solid (146*91%*158)
(Solv/Comm)

Sold2 (30%30*50)
(Solv/Comm)

P4 2.2GHz 134.1025 15.725
P4 2.2GHZz*2 88.7295 ) 8.036
+GbE  |(67.8845/11.845) (7.99/0.043)
P4 2.2GHz*4 88.6275 186.074 4.174
+GbE  |(42.872/45.7555)|(184.276/1.7985)  (4.12/0.056)
P4 2.2GHZz*8 53.844 96.1625 2.260
+GbE (22.589/31.255) | (93.6255/2.537) |  (2.16/0.097)
himenoBMT([s]
SX-6i:P4 =483 |
Fluid
SX-6i:P4=485:1

B ) RIKEN 2007
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Test Case

o WENIRIKAEIEME © EE6[mm]

o [MR : 0.5[m/s]

o =iE[m/s]

24080, MFK:1570. EREBAIMITIY:1540 (7k:1480)
o Voxel:(149%91%458),0.15%0.15%0.3[mm]
o CFL:Fluid = 3*10%, Solid = 1*107[zc=ALU]

® gridmpi -np 9 -machinefile mfile solver

-np 8 -c mpi/mpiconf.cluster -rsh rsh -rh pcnode
-np | -¢c mpi/mpiconf.sx -rsh rsh -rh vecnode




£ srAlER  (ERK)

Total[s] | Fluid]s] Solid[s]

Case | 470.044| 18].48] 424.477
F:PCC*4,SPCCH4| 1,712 89.4 6.867

Case 2 273.8 | 49.898 203.324
FSXS:PCC8 | 36.361 - 5.146

Case 3 452.789| 50.448 386.486
F:SX,S:PCC*4 | 3] .487 ) 5 68

NIC:GbE
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Fluid 1dt = 25sec

Solid (146%91%*158)

Sold?2 (30%30*50)

B | “soviComm) | M | solviComm) | CeMs
P4 2.2GHz - 2,099,188 15.725 45,000
*
P 2 aenz . (7.9%?03.843) 22,500
i 24%;?;2*4 (|84.|28766? I7.;985) AT @ l‘;/I07-g56) 0
i 24%;?3?2*8 (93.2325%?537) 20231 I26/20§897) o
P4 *32 25 65,600

+GbE
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