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Applicability of Austal 2000 in Atmospheric Impact Assessment for
“Cooling Tower with Flue Gas Injection” Project in China
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(1. Tianjin Air Pollution Control Laboratory Tianjin 300191 China; 2. Tianjin Academy of Environmental
Science  Tianjin 300191  China; 3. Tianjin United Environmental Engineering Design Co. Ltd Tianjin
300191 China; 4. Hebei University of Technology Tianjin 300401  China)

Abstract: It was introduced German atmospheric dispersion model “cooling tower with flue gas injection”
and related model Austal 2000 for VDI guideline application. Several meteorological parameters in Austal 2000
were modified to adapt meteorological condition where the power plant located. A power plant project in Tianjin
was selected as an example to compare and analyze the Austal 2000 calculation results of flue gas exhaust by
cooling tower and by high chimney. The results showed that after localized modification Austal 2000 was suit—
able for the atmospheric dispersion calculation of the “cooling tower with flue gas injection” project in China.
Compared with high stack emission ‘cooling tower with flue gas injection” project do no obvious advantages to
environmentally friendly so application of such project needed to consider carefully.
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Fig.1 Layout of cooling tower exhaust

Fig.3 Flue gas exhaust from cooling tower with

flue gas injection
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Fig.2 Three-dimensional profile of double flues
exhaust cooling tower ’
(43 »
1 « 2 { VDI 3784
Part 2 ).
S/P o
( » (
VDI 3945 Part 3) *°
2 o

Austal 2000 “ ”

© 1994-2012 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



24 1 . Austal 2000

” 2012 2

S/P VDISP o
» Austal 2000 N
2.2 Austal 2000
Austal 2000
2 o {

VDI 3945 Part 3)

§ VDI 3784 Part 2)
S/P
2.2.1 S/P ’
S/P
S S
Reynold
Prandil
Boussinesq o

R

dijudrdr =K
s

0
d R R
p(] .
dr = - | ==s
dsjud( u, + u,) rdr I sinf
h p
- j&grdrcosﬁ - %qusinﬂ - %lcbbui (sin) °
d9 o Po e
ds R
fud( w, +u,) rdr
0
R R
d de,
dsjcd( u, +u,) rdr = - & j( u, +u,)rdr
0 0

( Clau-

sius-Clapeyron )

_ d L :
AL](ST) = l_d)oo RTZ 11 (R’Tzw)
T2
x(—d) +
2!
0
R u T &
0 b dz=ds *sinf dx=ds * cosh
s X z o
2.2.2 VDI 3945 Part 3
VDI 3945 Part 3
x=x+71 V(%) +u+U (1)
u=Y(x) *u+w (2)
X u 14 ; xu t—T1
V(%) U U
, W
"' °
m' =m' +T§Amrﬁ“ (3)
im’ v 0
A, T TIA, |
<1,
v Ay ty g
%
Np tp .
[ A5 mie) de
~v k=1"14
Cop = = 4
" Aijk( lg — l4) ( )
3.1 Austal 2000
Austal 2000
N Klug/Manier

Klug/Manier



24 1 . Austal 2000 2012 2
Pasquill Su
Pasquill m/s; Ap,
Klug/Manier kg/m’; p, kg/m’; g
o D mo
5 Pasquill F,
. . o S/P
o VDIOUT. DAT Aus—
o tal 2000 0
Aermod Austal 2000,
. \ 3.3
. . Austal 2000
(%) >
(kg/kg) o Aermod Aus- °
tal 2000
(gs) 4 Austal 2000
Austal 2000
1
U «
o Austal 2000 °
(1) . (
3.2 Austal 2000  S/P ) A
Austal 2000
Austal 2000 1 h.8 h.24 h
. §
( 200 )
) Austal 2000
NO,
<10%
{ D) 0
S/P
Austal 2000
. 10
VDIIN. DAT II;/P ¢ ) ’
' (2) o Austal
° 2000 (43 »
S/P » Austal 2000
(F, ). Fy
.« VDI )
3784 Part 2 F, =0.35 2
m
S/P o 10 °C
Fy=uw/./(14p;/p,1) gD 77% «



24 1 . Austal 2000 “ ” 2012 2
qs
Austal 2000 VDISP
113 ”»
Austal 2000
(3) o Austal 2000 o 2
NO, NO, o
0 1
qs 2 3.
1
Table 1 Calculation parameters of air pollution source
N(g*s™")
h/m D/m v/(mes") T/K PM,, S0, NO,
110 49 3.3 296.55
13.3 62.8 53.0
210 6.5 23.9 326.95
2 Austal 2000 v 4,
Table 2 Austal 2000 calculation parameters
4
/m d/m Table 4  Comparision of maximum surface
70 qs dd .
pollutant concentration
0.5 2 200
@ ; qs
Austal 2000 4 3
/(mge*m™") /% /(mg*m™) /%
-4 0. SO,  0.03491 7.0 0.06782 13.6
NO, 0.029 48 12.3 0.057 23 23.9
° S0, 0.004 41 2.9 0.009 01 6.0
PM,, 0.000 94 0.6 0.001 82 1.2
3 Austal 2000 NO, 0.00376 3.1 0.00761 6.3
Table 3 Austal 2000 meteorologic parameters S0, 0.000 57 0.9 0.000 94 1.6
PM,, 0.000 12 0.1 0.000 19 0.2
H(C - m) d/m NO,  0.00048 0.6 0.00079 1.0
0.08 -0.007 814
0.08 ~0.007 814 . .
0.15 -0.010 6 655
0.27 -0.007 2 323 N
0.32 -0.007 4 63
0.32 -0.007 4 63 “ ”
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