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A Two-Dimensional Poliutant Transport Model Using SOWMAC Scheme
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Stk o) e Y2 FXNEYPL oL T FARAEY dFOE B AAE VAR oy, 2
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1€ WAL AT AAANL 2 FEWAFYoZ WHsg HHHn, ADeAE
Hrgstgod, 37 Eavess gagezy #AE folFA & & ' SOWMAC
(Second Order Wave equation Method for Advective Calculation) & A <¢3tA o, 28y
gRrEe YPE0] FAHAGY TAE AVSAS ¥ HFd oy dAZANAMY HEA
AF L& olFAAA X3 AAo.
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Z 9 dAfdo HEstd 7€ HaFHY TY<Q Random WalkZ 39 FH< wjms
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2. 182384 R #NI
$ES AHUNE FAY & A= A4S 2984 o F-BAe et ge WY 5
AHEY BANE $RHo2 EUY & 3oh(Falconer, 1991),
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at +U3x+vay =0 (2)
aC _ 1 _3 ac, aC1, 1 _a _ac, aC

2.1 SOWMAC 4

2 (2)d] ®3E 14 ¥ =<9 x4 damping, phase errors, oscillation 58 A4z A
Komatsu $(1997)2 2] (2)€ 24 =82 Fd3to A AT 4 2)F 1349 nedtoq x9
toll B8 2z mEstn, U7 43sde 738t AEsd ted fEEALe] oA,
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B719e FEHez gdASHE e 2o
(1-X)(C71 - 2CT, + CTD) +X(CT -2C7+ CT)
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-a’[0(CT1-2CT + CFD + (1-8)(Chy -2CT+ C))] = O

71N, a = Unt/bx ¢ Courant Foln, x93} 08%E weighting parameterolth, 2@ 19}
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2(1-0[C% - (a+1C%; +aC +2x[CT - (a+1)CT + aC%4]
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=a(a+1)8(C%1 - 2CT 1+ C3eD) + ala+ 1)(1-8)(C3.y - 2C%+ C3y)

Komatsu §(1997)2 x9 6& 4wt H+2 AFsA &3 AE5 #3d 284 4
SRAE HA4EE7] A8 o9 FFEAN FHIA UE S FEHAC.
X = 051550 + 09688 ad = -0.1691a - 0.3152 (7)
AS7HAY FEFAZL U>0 499 Hfoly, 9 #4% dd X% mirror imageE ©]
£8d A F& £ dd. F, i+1—i-1 | i-1-i+l | ald 2 39 4 ()& FASW
He, 0 F2d& ZF 25 F UAEE FYso A IFH L &4 Fo.
P + poCT 4 psCRY = paCly + psCl + peCln @)
g7 M, p 0.3776a,. +0.31520,- - 0.5467a,. + 0.4843a,_ + 0.1691a°
p» = 13072 +0.0624lal - 0.33824°
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p3 = 03152a,, +0.3776a,. + 0.4843a,. - 0.5467a,_ + 0.1691a’
py = 03776a,. +0.3152a,. + 0.5157a,., - 0.4533q, . + 0.1381a?
ps = 1.3072+0.0624la] - 0.2762a>
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ps = 0.3152a,. +0.3776a,- - 0.4533a,. + 0.5157a,. + 0.1381a”
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X1 2373352 A% 48=4

=4 Gy Casel Case2 Case3 Cased
EE(C,) 123.0ppm, &6'5”’“ 1,000,000kg/m” 10,000kg/m*/s 10.0ppm
AA(x, ) (2.000m, 2000m) (1,000m, 3,600m) (600m, 1,020m) (1,500m, 1,500m)
=R BN Gaussian 2 ¥( ¢ <264m) Sopde R aERLE Gaussian ¥ ¥( 0 =200m)

5% U= V=05m/s U=02ms, V=0.0m/s | U=10m/s, V=0.0m/s o= 12%‘00

B3A%5(D) 0.0m%s 2.0m%s, 10.0m%/s 10.0m%/s 0.0m%s, 10.0m%s

AATH(Ax) 200m 100m 20m 50m

AN ZPZYA (At) 1002 100 10 25%

Z AxAz 9,600 20,0003 1,000 12,000%
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* ¥ ¥
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243 | 6000kg/day 1 Random-Walk ¥ & ; 150%
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5. 4%
EAFANE FAH 43 A4 A 433 AAT £ don, ud 2¥L B

g ZadEAs AFGEA ALY £ UAE SOWMACHE &3 2983 45 232
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A8 AA#E 4 F UAY. =23 2 ALAHL HAEFaA FAAdZHdgd HLs4
ov, 7€ 9 Random Walkk 23 3= &4 vasgc vz 2474 289 HELHS 89
F Ao, EEA AdFA FALE 29 dlof dE EAN AMATA gL =g
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A=t A/2
» advaction (SOWMAC)
- x direction
- y direction
* diffusion (ADI)
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« advection (SOWMAC)
- x dirgction
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« diffusion (AD1)
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-~ y direction : implicit

a9 2 299 AN 35=

{a) Exact sofution

(d) Fromm's explicit scheme

(b} Upwind difference scheme

(¢} Lax-Wendroff scheme

{f) SOWNMAC scheme
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