Xin+l _ Xin + At - (aw\Ni +Vi +Vi,)
\/i!: (4D/At)l/2 Rneigv
X,y

(VOC) -
10m (m/s)
(m/s)

(m?/s)

OPRC

Q P O < s X

ty (=0.03)

2.2

FAY

Sr(m)

S,n+l: Sn+At¢S
t <t

2.1 b = 0'285(Ag)1/4(tUZQ_3/4)(Z—? N Zt_Q)

i<t <t
,2/3tl/4 dQ . Ql/3t—3/4

— -1/2 1/6Q
12 g =098(Agy ) * (——— )

)
th<t < t3
n s =12(c?p, v it HY!
n+1l  At(sec)
X [
t, =055(Qv A g )



t, = 0.38(p,, / o)(Agv Q*)"® E

t3 — 500Q1/20_—2/3pw2/3‘/1/3 QV
A=1-p,1p, (m°)
v (m3/kmol)

Q(t) (m®) Th (K)

v (m?/s) d
g (9.8m/s%)
D (1025kg/m®) 2.3
Po (kg/m®)
- (N/m)

ts 5 6

EM _ EN +At(9 27[)(DmMPV)/(QmRTaFm)
1/F, = 21.7Sc°% (W Sc)06%%°

Zm OCD (Offshore
(Kg) Coastal Dispersion) 8
Py (Pa)
M (kg/kmoal)
Dy, (m?s) XM =x" + At-u,
At () U =0 +Uf
e (=va/D) U™ = u"R() + {1-R()? [P0 ,R,
Va (m?/s) R(r)=exp(-) , 7 = At/z,
R (8.31x 10° Jkmol K )
Ta (K)
Fm (m) i X,y= z=
p i u,v,w
X (m)
1,4 u (m/s)
E™ = E" + AtK . P, exp(—CE") u (m/s)
K. = 0.0025W°" (75 ?)v/(RT,Q,) op (m/s)
P, =1.01x10° exp[10.6(1- T, /T,)] p (s)
C =1158.9AP| 14
T, =542.6 - 30.275API +1.565API” — 34.39API° %

+2.604x107*API*
d =141.5/(API +131.5)

o,=0,=U Fy(zi /L)



o, =UuF,(z/L)

L>0 F, =17, F, =13
L<0 F, =(49-05z/L)", F,=131-3z/L)*

Ou,0v (m/s)
Ow (m/s)

( 500(m) °)
Us (m/s)

L  Monin-Obukhov

L = (CoW?/K)/(dC"* (8, - 6)/6,)
C,, =1.3x107°
Cuy = (0.75+0.067W) x10°° o

(=0.4)
&, 10m (K)
s (K)
10 (11), (12)

L<0 r7,=7,=015z/0,

fiw =015-2(1-e7)

Ow

L>0 ¢, =7, =007z/0,(2/2)*, =10,

|
1/1=1/1,+1/1,, 1,=036z, I =y%,/N

1/2
y =052, Nz[i%j , 28 _6, @[ﬂ

T, dz iz kz

- =Cni (O = 6,)
L<0 ¢, =(1-92/L)"* L>0 ¢, =1+6.5z/L

0(2) = - {In(2/2)- v, (/L) }

z, = 2.0x10°° - W?®
L<0

v, = z.m{ Grd) H arg) }

- 2tan (1) +

¢, =(1-15z/L) ™"

L>0 w,=-47z/L

(X,Y.2) x "

q Na 1
XY, Z)=
# ) (2r)*'? k10, Oy, Oy
1 (% —X)? 1(y,-Y)?
><exp(__( k > ) )XeXp(——(yk 5 ) )
2 oy 2 oy
1(z -2)° 1(z +2)°
E(kz))"’exp(_z(kz))]

2k K

x[exp(=

k Na
ox ,o,(m)
oz(M)

o;(t+At) =0, (1) + Ato, , At<27|_ﬂ

oy (t+At) = (o, (1) + 2r 4,0, " A, At>2r, ,

i=x, Y, Z F/=u, v, w

9 7 2 10
Diamond Grace

Fig.1



350 —— Observed
35°39'N:139°46'E |- - - -—- Smulation
— 300 L -
14 E,, 250 |~ =
Spill Time  10:05, July 2™, 1997 g 200 ¢ AN /. N /
Spill Site 35.22.99:N, 139'42.44"E g 150 N ; N ;
( , ) g 00 O N
Ship Name  Diamond Grace (256,999 DWT) 50
Spill Qty.  1500(KL) 0
Hour (duly 2nd, 1997)
2
Minami
Kasai
2
] o 17 4
LA . 16
| oil spill
1 _Location. .
Amedas 18
ligsge U goea
6
10(m/s)
10
13
5 7.4(m/s) 4.4(m/s)
6.0(m/s)
1,500K L
Table 2
()
Water Design *°
Time Step Interval , At 10 (sec)
No. of Particles for Spill 300
Interval of Producing Gas Particles ~ 400(sec)
No. of Produced Gas Particles 1/1Liquid Particle
Air Temperature 25( )
Sea Temperature 23( )
API Gravity of the Spilled Qil 37 ¥
5 ) Molar Vol. of the Spilled Qil, v 0.3 (m*kmol) *
100(m°7s) 0.01(m"/s) *) Assumed as Middle Value of the Report *
30
50 10 Fig.3 Fig.2
M2 S2 12
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