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AREEHE, ERIE L & ORI D EE BN ENS, Yo 7R HIE
T 5720, Vi EFFORBHIERE 7. EKEOFEHIEMHRE ~THIE LT, 2
SMWREHZ DWW TIHEREEE 2 2mm/sec IZFRE LT-, B AT EEEIZ DOV
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T, EERLRRETHD INT2NTER L, 72720, Wiz s
W BHZ DWW TR EF R REHI A LHEIC X EEZ & TS 2nWE 912, B
MELERE LT,

7B, AEEERITIEAL EIMED RO EUROREIZ 1T S 72\ oo, iR
Bt (TR, 77T AF v 7)) TERAKRINLTWHAH EOE (AFME) 26 H
L7,

(4) BEELAEOFH

PEEEAREIE, AR EBLEOREIRELZ RTIEE TH L3, AESIHIETO
FERIIMRD TIREETH D Z &b, ARSI TORIE S Lz,

BRIV EZ G T H8KERY e =17 ra— (LR, [BKEP V
Al W9, & RFENMPOIY L, Hoi@E N IR CEEF L2,
D%, BKMEP VA FICREZEWTEAMEP VAZEE SE, ILEAH)
SHULIAELZRER LT, BB E  ERAEZ 0 L TDL p=tanh &
WEarzenT&?d (M6),

KR

HH | IQ\E PVA
1 HEs

X6 BRI OFHHTE

BB IERA R 3 B DT SEEZ B ORI ERE R & Lz, BERIEoREHZ S
WTIERED B2V E 9IS AR L CHIE L=, £7-. — O DIt BB
DERRDZHEPEESH EEZONH5E1F. N2 TommZHIE LT,

(5) RABBHDOFHH

R ET. BB WA B — R CARICEZE Lo mE ORFR 2 =~
BETH D, OPECHE COREIZRNEETHL Z b, NMTEEILTWD
EKOE 10mm JEARAT A A2 T VI b LA O EIZES, £ 150mm O 5 S0 5 ik
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EHELTNAAAE =R AT THRE LTz, g AE— FiX, 1000fps'® L
250fps & L7z, — OO EHI DWW CTHEEIEI S L, EKELIAN OB IR & &
Iz THEhE L=,

(6) ILEDET VL

BIE. . K (57 —R—AK, ©—F V). BHIE, LK,
Tuy 7R, BIXLERONEKBRT—4% (STLEA) . CGY 7+ k
THEBMEOBYITIER LTz, v alb—ya VT T A 7200k FORLE T
. BEREORBEKELAR L5720, REATEOBLETIX, 5
FFIROBLE Tldze <, IiRRmOmIZH > Thi -2 BdE L7,

—J. BLSYRITHIL, 2hRILDOEZOICCTR2IRE L, TOF—F )
SRR T — & 2157, RiA-1% 2 OFEE O N ERIC S TR IRICECE L=,

KBTI E DK E ZIC L - TR DN, 72 & ZIFERE 20mm DERIE TIE
18,950 fHICTdH - 7=,

LHE ORI 1. 0x10°%kg/m’ & U BEEAREUTHIEM 5 0. 06~0.2 & L7z,

2. 2. 3 RFHIZLEDVIalL—Ta BT

ARy alb—varTlE, KAEZHONT, ARE OBt 2 £ TR OB & %
AT LT, KIFIEIC L DY R ab—y a VIO FTO LB Th 5,

B IEIZ LDV 2 b— g U T, AR E 12T TEET S 3 4
D X 9 72 MR (Mooney-Rivlin BBMERT) & Ao LT, HENT 256, £K
DO—BRREEIINZEI S & OFHZ I SND, HDHWISI koL ED T
T, ZENICBBI XIIAER T 5, £, il e L 0 ZET 572 DIk
J1% MMz %, Swallow Vision"Tl&, ZOHFIEIZ L - CHE NEBZET L LT
W5, Ry alb—ra r THRROTTEE W,

—FH.mEDOSL, TIAT 4 v V7ROEAED X 5T, < T, ERNSRZT
HINT L DB NI T E DT EMNeWix, MR & Ade Uiz, B9 % A LRI
RELTHROIES Z & T, T LB M2 EHET N TE 5, ZOMo
FOPWELEIE, HMEA L L TERY -T2,

BLEET VT, B EAERNS O L > TRENT 5, B, AN

1 frames per second DWg, 7 L —ALfEE), B OO LN I ZRTHAO—DOT, EECH
Mz 1 TEEE R TWEONERLEZB O, FlxiE 1000fps OBIEIL. 1 BHZD
1000 B D& (LI TRERR S 4L, 0.001 T & IcHmAZ 0 iz THAESN D,

W BISGRI R L BRI 2 W CER S B BHMEAET L TH Y . I LR O R
e EEBETABICHV SRS,
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AR EBRLL TODEZICBNT, AR ETEOMEIZ LD, BEHLS? L E
BHThD, BEIORE SIE, BMEFLITOKRE S L BEEERHICE SN TRE D,
DLTFIChiEIC LAY I ab—y g VBT O A2 IR 5,

(1) BFIEIZDONT

Bif1E1XT 77 Y 2 (Lagrange) Ik ThH U | RS ZWKROBENSCLETE &
EHICBEN ST ATFIETH S, Swallow Vision®lx, KD 95 B MPS Moving
Particle Simulation){EZFIH L T\ 5, MPS ¥k & 1%, A IZkHET D
B EERET VE AW TSR LT 2 FIETH D,

Z 2 TliE. ARDOARE MR (Mooney-Rivlin #BHEME(K) & LT, ItE %
BEMEARSOIRNA S LCER LT, £0. I8 Th 25 BT L2 /0
BRBLFOEREVIZHEILT, KFIL AR DEIE 2 Ialb— gy
L7z,

(2) FREEROIENT

PR E L CERSINTRL 2 LI, o8 2 kKX oEH) HEE A
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ov
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TIT, PIREBE, VIIEERY M TH D, HUOFHEITENE,
P, NLART v, ftES, hokiEs (BRIt E) & o))<
b5, W), NLRT o x L MO 3FIIN I TH Y | i) (#
) 1T ITH D,

KU a2 b— 3 Tk, WESOMENT O 7212, Hamiltonian MPS {£% %
e, M) &%, 2 LT ARNICE B2 RICRZ 5 3510
HThDH, RFETIEH, HEERO A HER

o_ oW
Par ™ ox

BEWT HZ & T BAKREY 720 ot R kA TER LS TV D,

P MAREFEICEN T, TOEB YT L), EEICEE L IEES, FATRE 3% <
DEREBEITH L, ChftHiR ARSI HNR, AWEE, Pk 20 4)

P OMPS {E & FERE L RICE A TE 2 KO ICRBSET LD, Ak, FRIEHIER LT, £
IS DIBIBERRIC 7 W HPEIR T H D,
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j
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wWH L7,
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T a", D IMEHEES, JITF OF 3 AE&ES (KAL) T
) D I. Ll iE Cauchy—Green BT o IVOIEBRAREETH D,
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_ ela 2d 0
fi,viscous =pv Y] 0 Z(Vj -V )Wij
o

ZIZ T, Ei IO o TERNOIRET DM ANLERT vy VD
R dIXZERRTTE, A n? IZMPS IEDO B TH 5,

(3) RIEDHFEYT

MIMARIZZETE L2 WK Th H7-0, K2 L IEB 2 EH BT 20 Tl <,
MR A2 —30 L LT, F OELLE O HEEET & [mlisEE) 2 515 L7, [l
EOEEEP L OHEFEL I, KD X5 IEEND,

2T MIZRAOE &, v IZAWADOIHEERE , FIZRIAICb 54077, 11X
BT Vv, o ITAEES, [ ZHIRICND 5981285 o2 Th 5, Wl
KIZKRADEEFY L L TURENTWEZ END, A F KO MLZ 1id, W
RIZBT DRI S T2 TN RO D Z ENTE D,

VU ZRARFELIFAROER D 5 6T, \is « BT L OR—OELTRENZT 06 k5D E
B, MAROEEOERL, WHEES) & [AEER) S 2L 5 5, CIAT R AR 5N,
NG, AL 20 4F)

B —ERICET 2 EEBEOE— A b, AUATIE, TOKRKE ZZEEEEO oD OEMEE— X
v EAEEOR, CBiAHE [AESL) BNR, A EN, Rk 20 4F)

1 PEE WK AL RERC R T A B, (CBrAT iR TIAEESG) 55, A EIE . PRk
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(4) HEfhOFFYT

Pefi %, AR REE T S OVE SR S 3 A ARBE I Ko OV oD A= (B T 3 B2k U 72355
BICAELD, BMETUNILVEEIITH S,

ﬁﬁ@ﬁ%%@%%%ﬁ?%ﬁ@\%ﬁﬁ%%ﬁék%ﬁ%ﬁﬁﬁ%ﬁ@
FVAAT, ERMICEEmICMMNELD Z ENRETH D, RED—>
N, RESME LS TLEROESEZER L, BHEH L EORMEIZ L > TE
BT ODALAR—IVDOFETHD, ZZTlE, K TRINT-RERmA A X R—
NOFIETAL— Y T T D HEEEA Uiz, 7272 L, BT Ic 3V T,
fEMT DLZEACD T DIZ, AR HARITERE LTI o7z,

F o, ERMHEHDORREE N IHIEIZE AR DN KB LIS W, — 7,
PR AT ClE, I LICK S 2T D Z L IEXE S TRV, NROHZEF]
R4 20T 035X, IR E LTS T D08, ROEBREIE 1 DA
THEETX 2, iy, NN N—ZFIHTHF T 2 1ET, &
PRUR— DR R TEERANC 5 2 D2 EN D D, £, BHR—Z2D Ik
TUE, EBV R & ORI RICEE T 203, HEOWIK & OBARREIZIX,
FENTINAZ B2 o720, T VRGN ELEDT 5, 20X, wWTFno
FEL—E—EHTHHIN, A Ial— a3 Tld, XAx0LzxFfHT 52
FTNAT g EEBENR—=2DFEZHA LT, @SMICFELICS < Lk,

(5) FRATICAWEART A—%

B I 2 b— a3 Uik, RO ZIEEME O FERIE MR & LT
WoHZennw, #FZ T, AV 2 b—2 3 U TlE, ARIE Mooney-Rivlin #A
BEMERE L CER LT, 7o, MEELEIEIT 572012, JEMERED %
1 [MPa] & U7 AR O D Mooney-Riv1in #BREHE R OREHESL G, G,
DERIF, /G =1 R3MEDRTVD ZENRE, A Ial—varTha
DIEERA L, F#BRETOYL VEnsa" C OfEzakE Lz,

M PECIREA R & ONE g B O o ZROWEIL, mELAICIKEEZ i, b
T IRF O O O P E T HEATAIARD THEHEL <, HEFI R TX 72
Mmole, KIalb—3a T, BERFOYEESREORME Y I 21—
Ta CET L EMEE S B I LT,

EOMHER 7 & ORI 2 EEIICHIE LIoEfliEAa s g, £7294R
DOFEJZE, HICHETH S, —J7, AIRITMERD 2% < | BEEAEIT/ ISV E

HRRENUNR—DFEBINZNANARFYEEZRA L TU R a b—ra Y ETD, EBG L 58
THIRITTHZ &,
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bivd Z &b, BEEBAE A 0.05~0. 2 TR E L (1),
HTo IR Ar 13 2. 53107 [s ]| THPRL - IRAE 7)1 0. 6x107[m] & L7z,

® 1 FENTRE T & AT IR ]

B/NS A—4 & RO EE

B RI%I# A [s] 2.5x10°  EE [ke/m] 15023108
MMt FRER, ) 06x100 YIRS w2
L F 3 135 4% 10°
K opABRETL) 114,215 WREEE 2% 10°
F #20mmEk 18, 950 EMERHD, [Pa] 1% 10°
Gl X BT B ERRE e 3]5% G R) 3

= ke/m 1.0x10
1VARHT (LFUETS)  2085RS o wL
6 fEHT & E 85 (1£24T) FERIZH 0.05 0.1, 0.2

Intel core i7-3970X (6 core HT)

2. 2. 4 MFEHTEROFRIE

BAVETIE, AR EBEOBIZ 2R TOEELE LTRRTIHIN, AV I 2 b—
TarTiE, HWREMEEEO LTI, AREEORIAENIKRCGERR LT,

BARPIZIE, o T BRIGRF O AR RO REIREZ . LK T —% (STL
) ICL VB0 3IAETRD LT, 2O 3AFEOKTESE, T CE LN
WO & BREfH T CREISE 5 2 & T, b MEEIFORFZ Z L DEKRE I
BoORMmIRZ FEEE LT,

fEHTH ORI 1 & . REIRF R O 3 A OTEHA O BEA T IZIX, ko
Swallow Vision"Tid, iIEEIEEI%EL (radial basis function (RBF)) fift]

(interpolation) % FHVNTU 7=, RBF fiifilid. AJMETH D B8REOT — XNk,
RBF B FIV TR S 2B A AT 5 KK IV b TV S HiETH
Do

LU, Ry 2 b— g Tk, AT OZ2BIRGEE 3 & R FHR 2o o)
RBF ffiffl 232 2 L W TH >7-, £ T, RBF MO 0 IC#EDOF
EPZm M Ulc, RFREIR, RAERITICHW 2 EAREEAFIH LT, BiRow)
R R ETRT — 2 DR 2B SELFIETH L, Flo. AV Ia b
— 3 a E SRR T — Z OTER SR F DB L e B ) | lEY
B L LIIN DT A —Z T 5MABDOER T o7,

2B — ThEY I 2 b—3ya U — 2 06 AP B3JafE, Pk 20 4
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3 Ry I=alb—v gy

ANKEZAE L THELE LW HEDO —2IT, BLRICRERIT TEKD
MEZEED R E, MEDOBKROTRRNEZL BN D, % T, BLEMOTIRD TR
WCE S TEEEGNDZENTEEMNEIMIZHOVT, Kty I=alb—ra v
AER LT,

3. 1 AAERUOEEOBIRT —% DIERR

HARDIGIRT — Z12id, [EHEY S 2L —2a R LEZ 90 H IROE
WF— & & Uiz, fFTEHRIZIZ 3T CAD ¥ 7 b W = 7 SolidWorks fif J&D
TRARAEHT > — L SOLIDWORKS FlowSimulation®(PA R TFlowSimulation®] VN9, )
Z Tz,

EJCEN waH(?‘ 2% STLZ77ANMERICEW L2 T, FlowSimulation®T
MAIRADTEDIZA Yy v afiEZ LT —FDE5%ETRDL Lz (A YT ok
%13, 502), %@5%3\ TR R T K O FE LT,

AT, WHEEPAZER = B 29 5 7o IR T — & 2 i b L7z, BARMICIE
EEMER O FZEOR ST THEIHZED LI ESE L7290 ’M%Eﬁ%%ﬁ%ﬁ—ﬁéﬁ‘ =
RO VEFEHELR D T2 O ITHEFAN O FHT 1T AR L. %H WZO2R N DE B LT,
BABGH D 5 & O I AR S & Szl AR 2 i 8 Al ﬂiﬁﬂuﬁﬁf{mﬂj L (7).

X7 9 AROERT =% (CHRIWmEX)

BRI Ialb—var&zZTHeollid, 77 v PABRZEMET S (vt a—— J:’C
RETELLITF R ER G A 5) VENHD, TOERENLRFENTERE A v v 24RIC
HTHZLTHY, HRISNIREERA v 28E LTS,
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F72. IEORRT — X122\ T, FlowSimulation® FCHERL L 7=,
3. 2 FEMTSMRRE

FlowSimulation®ClL, WiAm EMHEOREEZ T HMLENDH D, MEAMIZIE
el SREDBIGHR 2% & L, BT (101, 325Pa) % EFelf 7=, WHmIC
ITRE R OB 2 5% E L, WS & 80mL/s & EHZEfHT 722 (X8),

RAE(OREERE) |
O GRRERN) |

i

T E ()
| (R RBOMIS)

8 PRI & T DR E

DM, FEITICHT- > TUIXES (Y :-9.81m/s?) Z&BLIZFHELE LT,
FlowSimulation®DfFATEHE O TR (F—/1) 1%, BHEGEHSEICONT
OrTa—a—)Ll FEHEEONRABIZOWTOY—7 = 2T —)L{Z D\
BIET DMEND D, ABEIOMHTTIX, Z7u— LI —)Vi3FE, 2F, &R
BOBEEAREL, =T = A T—LIZHOWTIE, AT E LTERE L7 M)
K OB ONCFE R & LE2RE MO 3 SDOEICHOWTENETNHIE, 2F.
R, HEAZRE LT, 728, FlowSimulation®® 7 v — )L I3 — )L CH &
MEEZRETHHBIT, HEARESE THRAEDEENRFEINTVND Z L &
BT DD THD,

# O AR EIIREEZKICRE L, AROBROET LV TH D 9 1 H B IR OEEKRED
YL 8.9kg TH V. (KHE 9kg DA 1 EHRES 80mL L9257 N7 4 — RO &

(Radford, Edward P. “Ventilation standards for use in artificial respiration.” Journal
of applied physiology 7.4 (1955): 451-460.) %#Z&&Z, 1HORKZE 1 EREL THREL
77
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4. 1 77v a8k HBY

NECERRICIT L LB 2 7 7 o R A WS, 9 H IR C T Wizt
UNTC L, BEER & IR o482 R OV g, NREE 2 BT 2R D INER A E%ﬁ%&@@
BELE77 o bAEEYELZ, BYEOBEBMIIZLLTO LB Th D,

OBENEZICHEF-> TEEAZE T2 b L, EEICET 2 EMOH
BICA&NL T H,

@B LTz & &7 ) REMEE LT B R D,

@EEAEZ SRWEED TREZHBEIIHIRT D,

DEBZ RN OIMEOIELZFRIEL T, TOMREMAET 5%,

4. 2 &EF

T, AfRBE L THEmAREL, WICOEE, HEH, MEEH, fiE. JE. Mg
FUWE LT, DL UREE, MEEIZAME O EMR TE 2 X 512, BEil O % Bias
TEXHMEE Lz, DLTICEMZR~RD,

HIE-CMEBH DN ZERI D 9 &, E ZIZEENG E DN ARG ICHERTE 5 X
INTT DI, HME, WHEA, MEEA, BE. KB OZEMOREIEIIC LT,

ZEDE X 2RO EZ 30 0T KR, BHEERICIZ T, B 6

5B, MEHE TEAREL, METORPRICITRE & MiA i 2 7, ML, FLA DR
BEBE LT, ERCHERTLNIHOT  Ea— Ny 78 TR LTz,

T FABEIZERLTIR, I ab—2a AER T L 9 H IRoEd
SO C THBRAEEHET —2 & L THER L,

»EWJ@B@ C T HEf&i%, MM OREEREZ 5 A THRNO T, HIZIZ/ER L,

TIZTHIH SNV TV LS E ORELZHER L THIRDOA A=V 2 H e bwn
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WA, R—=AIRDEFRE T 7 VA L C AR ETERWE S I L,
ZOET, BHEGELEMATE DX 91T, IO HANTNAE T X DHIEICHRE
L7,

%E%m . ROFA ZXDRIR D A—/R—= IR =V S TZRATRZATV, RDUTNRZ
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%%%ﬁﬁeum&%#%§x(ﬁ 3) BEDIDDERM ANy 7
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EIICT 28 B D 5 b, WHEA, MESH, B8, K& 1L, C TG % BBk L7z,
ML, oA A WREE] %ﬂ?étb@@%kbf%ﬂ%?é@T~&~X%%@
SR 2R U CBH O IF o FTHEB OBBF 2 #EE L, EFrCEy) & Bbh s
B FRREZ1E - 7=,
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5an+k L/77:_ (.9)0

X9 77 v bhrOEoWHEK (L) & FEEEHISE ()

4. 3 BUEFE

A & MRS DKL, A B REMELE LT, 3D ¥ —i
FEORBIECTRIE LT, D) IR, MEEH, BT 22T, BEE v ) =
L L, 3DV X —THIBDEFZ/EY . U a vz LiAA CTHRIYE
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