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Abstract

On March 11th 2011, a seaquake-induced tsunami invaded the
northeast coast of Japan. The potential threat of nearshore nuclear
power plant (NPP) under tsunami attack has therefore been noted.
Taiwan is an island located in the subduction zones around the Pacific
Ocean rim, so it is of importance to understand how the tsunami will
affect the NPPs close to the shoreline due to its potential threat.
Consequently, a research project for three-year duration is presented in
order to establish a probability model on predicting the propagation and
inundation of possible seaquake-induced tsunami to the nearshore NPPs.
The possible tsunami events are simulated numerically based on the
fault movements of the Manila and Ryukyu trenches. The foci are
mainly paid on evaluating the influence in term of wave height of
tsunami wave propagating to the Maanshan and Lungmen NPPs.

The works in first year of this project are to review the relevant
literatures and develop numerical models to simulate propagation and
inundation of tsunami waves. In present report, the tsunami hazard

assessment and regulatory criteria for tsunami-induced impacts on



nuclear facilities from national, U.S.A. and Japan are all surveyed.
Tsunami generation and propagation before reaching nearshore region
of Taiwan are calculated numerically based on the two-dimensional
non-linear shallow water wave equation whereas the flow field inland
close to the Maanshan and Lungmen NPPs are described in a more
precisely way by a three-dimensional Large-eddy-simulation model.
Those two models are processed under rigorous validation against
historical tsunami events and three-dimensional physical experiments.
In addition, an approach to couple depth-integrated model and
depth-resolving model are successfully established. The variations on
the results obtained from purely depth-integrated model and coupled

model are discussed.

Keywords: Tsunami, Numerical simulation, Nuclear power plant,

probabilistic tsunami hazard assessment.
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48R R 3[12]

Cp ZR A AT A%

1.6 R E R 4 05
2.8 FhE AP 0.01
3.2 £ &K% 0.001

6. # in (debris and projectiles)

AL RORE R BREMBI RIS e ERES CHEET T
T4 oo Tt KA 2 RETHFS D S A2 TR
B Ay R e BfEIRE SRR o L RERY O B2 X

4 7n R 'g"‘

‘4\¢

I o
USNRC [9]Z#tra ks A0 g g >tiamdd k2 @ kd 3
R im2 E# B o Yehetal [11]4° %7 b H A 2 2 R in stz 4

P2 ’""ﬁ!&q" B 2 o 3V o

u
fi =rn1f- (11)

ﬁt‘ ’m,-a-/ﬁ/n’}j'%ﬁ’ #g“U|g~/§L§g¢}i‘t|p,ﬁ’ —21337‘ Pi»:"}j'?ﬁ“l:‘l;‘

Wy 2R ok b AT o
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7. % # (tidal bore)
AR @I AEF R RHT AR e g Ay
ROCREZ R o n BERENF TR PR o P2 B

i

Fiad s a o sl ip 2 PR S F o

2 S5 RHTEEr XEREERF[L2]

PEER (5)

R 0.7-1.1 0.5-1.0
4 - 0.2-04
i 55 R 2 0.2-04 0.3-0.6

FRF7 R 4 0.3-0.6 0.3-0.6
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P REEZ AEIP AP R LR e AR T A 2
28 AN FE PP R RABN RS ERF R Y

2 ¥ BRP T oen® >R o

£ ABAHE KA kel (1973)

PBRARL E A AR ST T2 P E T R
ERARGE AN L E 22 TR R FRIBIBAF T AT
g Bk F R A RATFRE F R 2P R RN RS

TR A RERZ R o (R AT 2L B B aE R R vE At

PRI ER e By ~ @B IE T2 P kAT

HIE TR ABF Mo dm L o@Be o TR7 % AP B892 B0
Gro bt o d L R RDAE S BT ERFERT BT FL
PR KRR AL g ATE Rz B o F] A R g Ak
o R RERRIFLABI TN EHBE R ALY
B iy o R FELRIe S > (KL 97T B A st gt F frig S i

AFHEB R 3MneE o kP (F hAh) §HOEAA
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FRESERLEOSE o R BcEE 2 N R ET
ARG P R B R kS B E AR A AEY
k2 1.25me 5 GAKLE ZRFFRE (F %) A@rER
Rl Rl MR APPSR R Rt BE S S 41 G ML o p e
Ms ke B RKE S 153 177 F ot MR A 3R ok
1 AT AE RIS P2 RURAT R AR S B Aot k3t o kR IR
2 iEH pEFYEHFHR G IS ARKTERART T KA 8m; @
FHELLTE PIBRIERRD 7 K3 7.2me dopt - ko T F ks
WP a2 Rl B EA R ER2Z 7§ c RBUHEL - d R
v TR s R R IR RRE AT a2 0 R AR TR Rk
B2 ARG F- RADER c ZFLERTHMICFERETRRA

pind \/}i/\7 'i‘e’g’T/? 3;-_”4*"&!—»/‘45)‘ }\/71? ot ’?Epé’é'é

ST PR BRSBTS (1983)

2RI 41035 & 3 1973 E 2 {3 (A 82357 ~26° 5 &
B 12157 ~124° ) WA A 6.0 E ABE R 0 £ 90 K o 1
Gumbel = 2 & & L AR RY F R CRLHE(M) > 58 (212~
(15)); ¥ s PLAgdsis s s M 4 WA RKTHE T LA RRDF -

B i51¥n=9/7 > M=64789 » 0=05192 » £ 35 4 £ B MY
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P=1-¢° (12)

—— 71970 (M —M +0450) (13)

. J > (m-Mf (14)
N-1

T= % (15)

Efpenarhmy o AEENP R ERAREABRE S 2
1= B 12[13] - #&¢ Imamura [14]{= Wilson and Torum [15] » # 4 %]
WRE AR B Iob S i B o Bl A 690 e BRCURE

Ax s e EFI FRRD S AAF oA R B2 (£ 7)o

m=261M —1844 (16)
log H =0.375m (17)
log T =0.625M —3.31 (18)

ke SR =S R EE I NS S e FE e M
AR T LG RE B ’fr’;fil'f\ 4 o pleb s jawhAegn R imz SFE
PRLERAGLEE NS BB R kR LN A

KR EY D s SORER R o195 o BB AT Az

K e L ERG T 4‘:ﬁ/ﬁt g«&»x‘ ¥ o
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E, = Apgds, (19)

E, = 2.5x10™ x10%°™ (20)
24767 x10%6M
A= (21)
ng
esin?l 2 r<r
e(rt)=1""" (7)) 70 (22)
0,r>r

XP oo E Ak B (kg-misec®) AL e E LG 4 (kmP) p s
Aok (kg/m®)od SokiE (M) g i &b+ F2E (m)>m
LR s(rt) AN E Y e L E g T A& 23

Bt B UPE A EERR PRS-

% 6 2RI A2 B R S HRA (Gumbel 2 )

BRHEF (F) 25 50 100 200

PRRNARE M 7.64 7.93 8.21 8.49
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F T3 B EE 2 Arh U

R (£) 25 50 100 200
AR RRE M 7.64 7.93 8.21 8.49
AYBRE 0 m 1.500 2.257 2.988 3.719
wARAB OH (2 %) 3.65 7.02 13.20 24.81
B 2P T (&) 29.17 4428 66.26 99.14

FAPrEaTRRFX2PERFI 20 B F0K34ESL (2012)
AR E A TR KRB 0 2 iRy 2 BWEERE R 10 CFR
50 fidr A 2 RE > #atRE mahRk o~ R A BP e AP T

CESR R T SR E RS S ER L S N

o

SRR SR SR L EEN S £ RS E RV S S T

Ppo B Slched 80T T F R AHER NG T AR S

i

Sk 2P T RE 2R FREFE T g o AEN TR
B P MR T BR RS AP A TR R S BRI E
DRATe Flpt AR TR T B FIRAIEE Ok AT ke
WK IR AR ER A TRkS R VE AL §
FiveZ TRk (2 kT RSB 2R FHER 30 » 452
Aot avaiRp e 25 L 4Bk 25 A AEiE S A RE R > 0 T
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FREXFEETT 2440k

% S EP Pa T R s A B

Pim B P2 B P2 P R

PR L)
9.00 10.28 11.00 8.57
BEE (29)

Rkt B 14 R 2 %
11.99 12.00 15.00 12.00
F(2r)
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(2) BPiAdmR*%

1. /a3 (Tsunami seawalls)
—dm g o AR N HME TR L EF A ARER o v PR
fe LB ST REPMER TR BAELN IR R EPNME AL

%%°&?§&$iﬂ’Wﬁ%%(@4)%%ﬂﬁiﬁ%%%é

IR EMARZFIRE o Z O BRFINE RPN EE R P

FARME S B RS ERBESBRR T E LK o BB
FaARE AT R OB R B ERT o A g ET

BRI ERES B B2 Eb o AL AR L T Y A

AMEE T G oonE T ¥ s A L ,AL;f#

TRETG SRR LR KR ARk e R (4
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2. B & 3%k_(Tsunami breakwaters)

ok (B 5) i ¥ % %2 B v (mouth of a bay) »

o PE -3 Sk S i rld SN K S S RSV & e pe k- R 4

PR F o Ar ks € FI S AR AR 2 E Y v B
ABRRE v TR A2 XYL H s FlEa g oree® o ¥obo F
PRI F SE L RLOTA  F a2 R
R F AR o ki k- A AR RE

Wl BER B RYEAE 3 o TP k2 G ot & &

3. BrkPa iy (Water gates and inland locks )

ok (B 6) ¥ 23 AP 2 B2 437
dAam KRR L FRERA D L o BACABAZE R A0 E s o
/i/éij\hg’%i LR fﬁfk‘ﬁ'—mlmr‘ *%A B b & RR L P m *
Fooo WL ENRT o oK RF JE BUU R Rl ek LR 4 o
Fobo FAp RS R SR AIERF I DFT Y RF AR

D S N LR P G- | S )
B AsRbEE AP TR (B 7) §ARE R LR R

2 [ ot /T}'«V i}i’*"ﬂF\]‘ii—#?‘,ijﬁﬁlﬁﬂﬁ%jﬁo—é"j\ 573 R



Aokd TR e N opER B o PR ¥ Hd MRIThpT AR B A

0503 30

T.R.+11 g(+10 g)[ Concrete apron t=0.2m
Foundation crusher run material (0-80)

20 -
&
1‘

12.0(11.8)
-10.0(9.8)

i
1
\

——8.3(8.15 )= ,
031 g 9(a.75)—1%" Unit: {m)

o=

Bl 4p AR A4 52 piadigdra [19]

Standard cross-section figure of south breakwater

23 00—
(Units : mm) 20, HELS

st e a2
Seavard side “(_T"a: 150 Harbor side
o LWL £000 o "{ LB 123 0
- Conerete cape m ? — Filled water T
=R —— Ballast concrete

g lmr pratection concrete blocks
‘ool protectian coac e E y
mnpaxamixﬂlll i 300 BX 300 L2000 H

Rubhble stone 5800 kg/stone:

PP TP S Y S SR T (1

er PR F T W YIrSS ¥ EN TR

Bl 5P &% F4iEdz 7 h¥re [19]
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(b)

(@)

)%“

A

(@)

R [19]

&

N

B 7p A~

73

A

7

7}&
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TEAC Y R

AP T ER Y BERG IR RAA TR T 0 Hisvh
ABEIPARSYRMF T md FRICEFFR Tz
fasrdliciE o R GEG i T A F TR Yo Ak - &

BB B Beip ¥ AT o

(=) ArdlERSEr BFEH

d = Al ke Boorilgh ana vl € Fl G s B RAC¥ #(large
spatial scale of seismic source ) @ & 3 #&& cFyt £ o gt s vl &
LS IR A2 o Bk kR RATk > Avhk £ TAn
A (B EPRFEREN AT ESNE L L NEE HIER
10.9km) = F]pt » ja et A x A S L4 (long wave ) ¥ %k
i (shallow water wave ) o ;& vt chi@ VEiE/2 T 40 & A 3ecn 2 & ik
FlciEt B A @R s ra R BB Ra A BEEd E

B (CRiFES P 200m) 3 173 (CkF 3 200m) 7 EFFET A
Fll B KR R ApE AR o

S A AECERS A7 2 R TR R gt Bk

3

Iy

ED,;..
‘h\
-

o e PR Bpmat B s vk @i - JSCE [3]F ™ - s

B ¥ o fAw B 2 2 0 A W G Goto 2 - Tanaka 2 0 Flm et
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fdrd 9 91T o AT E TR P MY Y chZ RArRERER
;¢ > 2 MOST » TUNAMI 4= COMCOT - 4 %] >t Tanaka # ~ Goto

2 Fe Goto /& o T v B in = AH N F T - 3 o

1. MOST
MOST (the Method of Splitting Tsunami ) &_d = 4c ' < & @3
Bl @ BN [20, 21] 0 2164 NOAA eha X B F 5 3 At
%[22] - MOST E- B¥ HFRA T2 R4 a2 & - Ajs %
Gyfd g o N * Okada [10]en%7 A fic e ficse 5 v 4

FOERF IR AL T ZLRPEER R RN B R 2 B

r2 Shuto [23]e2 s 2. ] 5 #e B AT KTl chh PUL A i3 4t -

2. TUNAMI
TUNAMI-N1> TUNAMI-N2 2 TUNAMI-N3 $i5% * 3t 537 5
e;2 8 5 TUNAMI-FI 22 TUNAMI-F2 B % 3t 3% 55 [24] - izt #5548

R hisvh

ﬁ

hE o XY M ek R TR - g
LB o PPECEHGN A B T HERITE R BB AR RE
73+ 8 > spe e & UNESCO [25]% Imamura et al. [24]F # 5 33
kit PR Y o TR A BRER Y X ARk b

Bl ® ok A k5L 15d B HCE ) S 4250 22 MOST 4p i > %
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AR Rk S AR L AR BB YR P4 Lok

oo ¥ TN R AEE e Y R Y 3 UL AR o

3. COMCOT

COMCOT (Cornell Multi-grid Coupled Tsunami Model ) # & #i=
FEEFREIRE G ASREIRT P2 REBIETEE o
B aR A ARE G AR U KRR BB RS E KRR
PAr2b AR R S AR > A PR B EER N
AR PR 2 AR R Y AL IR S AT 2o 4 1992 Flores
Islands tsunami[26] ~ 2003 Algeria Tsunami[27]4= 2004 Indian Ocean
tsunami[28] - #5% = COMCOT 7 ¥ .2 ®rzid o

bRl et B b LU el AT o R O 7 4R A A

Ko Riavgild @8 2 @R i R{v B3 5 - S

ik
)

QR Lk Xk
AR AP 0 T Ar kit E eTH o COMCOT 3 hid b

AR E L g
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o 9 - AR R 2 e S 23]

Goto method

Tanaka method

Governing

equation

Advection term

Conservation

type

Non-conservation

type

Friction term

Manning type

General friction

type

horizontal eddy

viscosity term

Introduced if

necessary

Introduced
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3O BABINH Y L HE ()

Goto method Tanaka method

Numerical

scheme

Alignment of

variables

Staggered scheme

Staggered scheme

Pressure term

Leapfrog Leapfrog

Advection

term

1st-order upwind Lax-Wendroff

difference scheme scheme with

with accuracy of accuracy of 2nd

1st order order

Friction term

Approximated Approximated

implicitly explicitly (time

forward)

Horizontal
eddy viscosity

term

Approximated
- explicitly (time

forward)
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(=) A= (COMCOT)

vl AR S R ORE R ALY > H kR ARG
BER YR CRIER A & TR i rkkh k&7 0 2
P KLkt iE A S k=27/L o LakE o hiia-kiER - kh<z/10
SRCRER s kh>x i iE-kmk s r/I0<kh<rz 5 ¢ Bk o

FARd BB RFER (LB E) Bl Rk A2
Pzt R AR SR T A 0 A A KR RGE S B RIS
BRI AT gk o ARG BARESE o RIS A2 (54(23) % F
B2 (5 (24)f050(25)) ¢

oy, P XQ__oh

o ox oy ot (23)
ap am OP

E+gﬁaa—+ha - fQ=0 (24)
r:"—QJrgH':"—”@+gha—77+fP:O (25)
dat a9y ot ay

He SpkB3 P-Qix~y> vl 8(P=Hu > Q=Hv) -
U VAEBZXy? e TEFERdE R > haRiFgiE? feid
Boof A4 ko

RO E AR BAAEER S FIU T Y R Y R s LS

”=

PR B AR R KA D AR Rk B o ARt 2

A
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o R RN L S

on, 1 JoP 0 (Qcosyp) __oh 26
ot Rcose |dy Oy 4 ot (26)
oP gh on

—+ =0
ot Rcosp oy Q 27)
oQ ghop
—+——+ fp=0
a Rapt P (28)

MR KR AN R A RRRIROTR S KA f ARk 0
I AT FIER o iEr o H M R A
Ak BB HLROP s o b - RS AR B
SEP R A REBFEPN O FFF Y R IR GoTfof < 4 g
FoormTar SRR E o HR S a2 B R0 AT A
F4eT P H Rk E R (H=n+h)"

o P Q__a

o ox oy et (29)
oP O(P PQ

Y &[HJ+W(H)+QH&+T =0 (30)
Q, 0(PQ), 0(Q%), o, _
8t+ax(H)+8y(HJ+gHay+Ty_o (31)

He gy v 7y 2 RIMBEFERY NPT R4 7o i B2 F o onid ®
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Rt pE i dic o d R AR AT F - ER Y K
2
PP Q)" (32)

= I alp? 2} (33)

¥ ¢b > COMCOT 17 % 4 ;% & 1+ 3+ p+ ;2 (staggered explicit

leap-frog scheme ) 5 *T £ &~ ok Fframid 2 2La ¥ -k = 425% (R

TR

8) H drcst

Pn+1 —p"., n+% _ n+%
i+75,] i+75.] +gH M1 — M j -0 (34)
At AX

_nJ_rl _ _n_ n+y n+}/
Ql,j+% QI,]-{-% +gH i i+ — 1, j ~0 (35)
At AX
n+ P", —P", . N -Q’
i J}/ — 7 j}/ 4 I+72) '_%’J +Q"J+% Q"J_% =0 (36)
At AX Ay

B AT A PR AN+ E o AX S AY B X
y e P BRERA O ALEZREFERRFR ) afe Y 3 2 KiF
FEat g w0 Py QB Bt ALY IR
P1FERES R ASTEA ) M- RIFH AR ER BT
kg A E R iR E Y (B 9) B ® MWL 4 T35 kg » Hy
REAEEPBR - FRECAMEY RIFEhZDTE > &5 L5535
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4oBl 9@ F I BRI EEF CBRRIFELIIE FI+LE
RicEy > HRFILEIHMAELLZ T B AERENIE
i+12. F @ 83 $i+2 B e RBOMBIE LT Ak B RB
)3 ¢ o deBl 9(D)HTm o M PE R I4+1/2 B AR B A E B 2
P AR AME S e Hb- BRERE A RRFES B a0
PARLAT T AR R A R NETE A RE TS E 0 B LR
E H{ >0 ¥ i chiFndeT
1. % Hi 1 <02 hh +5<0> BlAERHENFIEI+1BREZ
o BMBEER, 5% -
2. FH<0Eh, +G>0 RlAAEMREBIIFI+121+2 B8
2B ML R R ? B3 F 0 B B3R F R E R
Hi =h+G e
3 $H >0 RIBAMRESIFI+1EI+2BRIEZF > ML
TRyt e? 3% % > A Bgp @3 F 0 R F R G

H¢ =max(h,, + &, hg + &)
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frip > 7 e COMCOT £ 5 117 B ip 48k

KN s i N N A X

Yot T R PEIRAT 2R REH S R R AL o AT
FOTE R PETR TR DA R T o (TS L P8 & i 1500km
MREAHERE R R SR RAESE o F AR

I o /r-}%—pé’:’ﬁ 1o kOB 2 "F‘\}ifﬂ)‘l‘%°?ﬁbﬂ‘ﬁ:i\“

ﬂ\%—

&3

RSt SR - RS

5. Rfgsitgr iy kgl

Al Bt R R R T R R BN R o AR
R BN R L AR o AT A A RPN RSP A
Rk AR o A d R R R ORI KL 2N g

oM IT AT R RS R S AR N Aot E o

6. # 8§ #
BiEH R K > COMCOT ¥ AJw s vhit jn o phz g2 R F 2
ROAE o - BB ES T E AR R AR $N R

FAREAER T L - BHERABHNREFE AR ER
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Fort il o R h HOTR G AGK B RE R BT AR R R e
IR RS S A E R S

Okada [10]+98 3% Hol o 32 3 % & g £ 0 o 5 & 7 Ak 48 5

AA L2 w2 LR RIE A Le 10 EEEA LT
PL e RS AP W inh B EIN 2 ¢ 0 [20-32]1 * g A Z
T Sl - B FEE T A rE S (40 0 USGS (United

States Geological Survey » % Bl¥# F# & 5k )); &d & 78 % "1k o)

E—fj:]‘g—ﬁ: flf,l__ i o

mn

T_
&

1. A+ (epicneter): ¥ R# 4P > » RRKw + L8 £ F 1
HimE 0 TR G R R T S S o
2. BAFR (focaldepth>h): 224 3 Bihdz pEdp -

3. ¥k £ R (L): T &4 w iéﬁ'&ﬁ‘/@i{» °
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# & R (W)@ 35 34 % & cnirk £ o

A # £ (dislocation » D) @ #-2 &2 2 3 RAERHM, i 5 #

RAEMy > Rl - k72 B2t R E[33] 0 7

TS

4w & (strikeangle > 0): %7k 2w (JpaEpp i) g

ﬁj)llﬁfﬁ}ﬁ#— & & o

M4 (dipangle-8): F3%a A § Fm2 &

I‘L#‘#‘P% ﬁ s R

ﬁ;?,jf_[f»gﬁ_oﬁr:rg;‘ﬁ;ﬁfg,g 35 0B ERPNZMEAE L 10 B -

mT oSBT up RS ANI0ORT 20 R o

H# & (rakeangle » L) : /f# > o H ¥k 4 5 2 % & o

+ +
- - .
- #f1
Ofy 1t
D . ;_{ 1
Ay =S 0
- n+l - el
A P- W 1 AL
n+l |
52;'9-'_ -__..-.
4 $
Y |
Ax
L x

B 8 2450 F FUL A gtk [34]
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MWL Sl Si MWL
i i+l i+1 i+3
hH By
i-1 i-y i-1 i-1
Bl O#6E R 2B

gA

&

S MEAN EARTH SURFACE

EASTING

FOOT BLOCK

B 10 Z-#F & B[35]
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(Z) Méfsi 22

¥ # - &7 e COMCOT T & - ‘@ @555 i 49 F 2 ezt
C BB AR Y AR B4R T T AR o A 0§ A rhL B

TUARRE FEL R Feapd gy R FIR Y Tk
BHP LA ok A (bl AR B e F A7) BB 0 R
FERLZREDRIRFERTLAT o gt BF > 7 F 8 K g D
Navier-Stokes = #% 3% cn= i ;8 K EF { Fwai g o &
— W & 47 L AF Fe s i Ap B R AE[36] -

Rz = & Navier-Stokes * #2358 Ap > = v RiFF A BV 5 &
{55 R 2 HMEE SR HAESZ AN EFEB LS
WA AR X2 E niEE o Bt 30 JURRE B i R o
At dE - BmL - s BH (COMCOT) 4oz @ # & 50
(FLOW-3D) 48 & 53¢ o Ak end = fei@ g COMCOT & 7 -
¥oxs o £ 2 FLOW-3D 3+ 5 1T A2t 4 B4E 5 E £

Kim et al. [37]48 & % B4 +R&r4 x 8% X8 (POM) Jr
FLOW-3D 3+ & p & 311 a7k > p A3 \iTen= Ans % > FIR
R IFFRDZ AN TEINEIEAZ TR G el o
R o 5 @7 FLOW-3D i B i3 33> % POM {8 3| ehp¥ A

ZER RS SES B R Y R e L LA L0
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BER A3 Z BRI g8 d 20 FLOW-3D £ 2§ 3% 2 #eh
T F]‘/;,*?PE To b A R o Goghopt s L
B s T B § e 2 A A o % > FLOW-3D
Bcdtm Shgl Azt g % F iz o Bt > AERp FRFEMENF
g B e > # COMCOT 3+ 5 anF s = gL 1 FLOW-3D -
FLOW-3D # ¥ 2§ - @48 & e > R foid kfoz @i st
( Hybrid Shallow Water/3D Flow model ) » # ¥ x5 F 4 % -k 50
frz AR g I pBE . 3 e RAEN PR B 0 B
e 4 & (two way coupled) o #5@ > FLOW-3D i3 -k i 5058 B
L ST B PF B 0 2 COMCOT 4p vt o 4 75 $P30 Rk e

TR e A foih bk 4 Ak o 822X FLOW-3D 3% -k L B0 B

AR B R REERAE O Y 2 5 - B RET EaE T A gL

Iz afes prenif e - T COMCOT ek 8 = w48 & (one-way
coupled )= 38> b i@ %% FLOW-3D % -kt 538 » £ 3538 FLOW-3D
PR 88 B BIR 2 Mg M R B -

ABciE b > £ B £ Navier-Stokes » 258 L2 T i3> 2 & 4p
FRASFER o FP K R TN N WAL BRER
Navier-Stokes * #2.;% - FLOW-3D % 5 I #&7 I i st » g L
# % ey =480 A % i k-e » RNG (Renormalization Group ) 4= LES

Large Eddy Simulation) o &2+ % 5 * LES #55% > M - afr=
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1. 3 A5 F L eI

kAT o ATB R AT R RS L H - B %
COMCOT # & P 4 4 8 Behrbg b 87 RPN > 7 ezt
FFERETIRERY R A0 R » FLOW-3D i & ;2 3 T4

R TR T R 53 R

A bl
f‘v"l/ ek

=
-
™

B S RARATHROER ML RH I o4
FLOW-3D 4 * ehf + 58 fh o ]t > 3 & L #4060 WGS84 i 1
GoenR R g HEH L TWDO7 = B A et 38 B o Bots o Bk
T2 4F ek R F 4 2 FLOW-3D 4% & 40 TOPO2STL # & = & #7#% -

T 1T 5 FLOW-3D g 3§ B~erags A5 F o o

2 5 B fow bt 1

gﬁi‘ﬁﬁfiiufiﬁmfﬂﬁ7 S RypaRE R B 1L E B A53E
R R KT R B - R R KSR R g
£ 2 COMCOT - %> m LESepe g £ Al - 2 p ot I 4l &

1~2 7 ’ I)()TJ;A > P\ ::’_lE =N mpﬁ-; [38]
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3. 8L R enge

B R rE T NI RFLIEAT e Rk B R F &
A ehE o FLOW-3D # % 8 243l o - BRf? @& B &
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