(@)
(b)
2 ,
L (Homogeneous model)
1
(Pseudo properties)
2. (Two-fluid model)
2
Computational Fluid Dynamics (CFD)
VALLEY
2 1-14 1997
1-14 1998
31 CFD
Computational Fluid Dynamics (CFD)
(Geometry)
(Fundamental fluid dynamics) (conservation
equation) (conservation of mass)

(conservation of momentum) (conservation of energy)



20

(discretization)
! (differential or integral equation)

(algebraic equation) (Numerical method)
(initial condition) (boundary condition)
(pressure
distribution) (velocity distribution) '
(temperature distribution) (concentration distribution)

Viscous, Newtonian

(Turbulence flow)

1 (Equation of Continuity)

SvE + dvy_+ ov, _
dx dy 6z y 33
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2
2. (Momentum Equation)
SX -p a%(v;(/{'/;(/+€yvyr\}x+a—z V2V1 EEERYE I AR VAR VAR v>; I+//V2vur =0
(3.2)
. a--f,a%l a . Lo
-I;;P]_ &v%yHO +EV\2.y —Q aCV]\-/y+ dy N 2 i\/. +/NV+f|g 0(32b)
dP_ a - i .
7 Iaxwv2+ayv i VZZ p' dXv)(/2+ vyvz+ VEvz +pV vz —0
(3.2¢)
2 (Convection) (Molecular transfer)
(Diffusion) (3.2b)
(9)
y
3. (Equation of Energy Conservation)
o, VT E A A A T gy
(3.3)
(33)
(Convection)
(Conduction)
4, (Component Balance)
i= =2
a-T7T 0-7-. 0-7-, foC, 1th, a%
f TR EG Y e w8

(34)
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Dab
(Convection)
(Diflusion)
) (Turbulence flow model)
Reynold stress ,
, (3.2-a, b, ¢)
p« ,PKK,pKK,Pv> pX Pv> Pv> Pvyv PKK
(3.2a)
ovr <
pw»op, §6X 6)(_ (35a)
va< = p: Oy dX (35b)
-~1r o, (dvx | X 3.5¢
TPEPE g e 4%
(3.2b, ) (358D )
pv'XT" pv'y T pv'zT!
aynyTr = Pt dT
Py G OX (3.62)
- Pt OT
PVYyT' = 65 Oy (3.60)
p. OT
676 01 (36c)
oL (Turbulent Prandtl number for heat)
1 (Stable or Neutral

stability)
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v'ie', VyC'v'c'
Pi dd_ 37
a, dx 37
Pt_dc_ (3.7b)
<, dy
_Pjd (3.7¢)
cr1 dz
ort - (Turbulent Prandtl-
Schmidt number for pollutants)
jdt (turbulent
viscosity coefficient)
M,-pCM2/ (3.8)
k (kinetic energy)
8 (Kinetic energy dissipation)

k (Equation of k)

ok, Ok, Ok MY d% 1dx 1d%), .
Yot Yot P de o2 dn

210 Y L3dvl 2 Ifdvx ldwy Y ™ +d 02)dyy Ldy
Kdx; gy ydz,  ty + dx iz dx dz dy
(39)

ip +P1)

8 (Equation 0f8)

de s
dy dz PFo ) dS +lfy2+ @2

pl dx

(8V1 _t_'deJdvAZ fdvx 18vyY J E 1 + E 20 E 1+

a o\, 9 Vdz, dy+~E ydz dx Jk+~dy

[E

-cy T
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clx?2
a,a? (effective turbulent Prandl
number) k, 8
cp C c2 07
010¢) 14 1@ 10 13
CFD !
CFD PHOENICS, CFDs-
FLOWS, FLUENT
! CFD !
VALLEY Model |
3.2 1
VALLEY
VALLEY
(Material balance) !
1 ?
VALLEY 31

Gaussian Plume Model (0,0,H)
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31 Gaussian plume nwxel
H =h+Ah (3.10)
H Effective stack height
h Physical stack height
Ah Plume rise
Flux 1
flun=] (3.11)
c ,
XY, Z
K (turbulent dispersion
coefficient)
* '
X, Y, Z

Qhi LYy 1(*-»>
rlt\Y%y I > 1 (312)



(3.12)
dispersion)

exp op | H)”

“Tomoyazr T,

(Plume rise, Ah)
Plume rise

Plume rise
:&? - -\LSD— 15+ 2.68*1(13PD M* ~

V5
D

(mfs)
(millibar)

=]

VALLEY

(Upper limit)

24

26

(3.13)
(3.14)

(3.5)

(Basic Gaussian plume

(3.16)

(3.17)
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(isolated sources)
(rural area) (complex terrain)
VALLEY (multiple sources)
(flat terrain) (tong term)

(Gaussian dispersion equation)
(Brigg’s plume rise equation)

(Terrain adjustment procedure)

VALLEY
(ground level
concentration) 24
1
(Single source) , (complex terrain)
(shortterm) 24
(Point source) (area source)
50
22.5° 1
(Non-reactive)
321 VALLEY

VALLEY '
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P
(Mixing height)
3.2.2 VALLEY
VALLEY
(Gaussian Model)
VALLEY
(stable condition)

VALLEY

_neexnrQKC (c- yY 401-Z)N. - V-0.693XPV
Keyah) =25 106Ql_ux§/ =k 0 ),EXp N30 [ ) (B9

X= (-lg/m PPM)

X - (m)

y = (m) y<c

H = (m)

L = (mixing height)

Q= (pollutant emission rate; g/s)

¢ = Crosswind length of 22.5° wind sector implicit in the formulation

D=



K

c-=1

C=0.0831T/(MP)

K = 101.32T/298P

({

/A

VALLEY

16

FdB-

573 =

29

PPM

(m)
(ms)
(hr)
2
(long term average concentration)
()
(d = 16) 6 (=
(stability class ; =6)
b6 6
* "7 Z Z FdnsZetS (3.19)
(normalized frequency™
()
(3.20)

Lr=TUr
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Xr=

1 (short term average concentration)
, A

(stable condition)

VALLEY

« " (Stability class) F
F (Saengbangpla s.etal.,1981)
CFD VALLEY
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