CHAPTER 6

EFFECT OF VARIOUS FACTORS ON PREDICTED
CONCENTRATION OF PRESENT MODEL

To find out the effect of various factors on the predicted ambient
concentration of the present CFD | r e following model parameters and
inputs: the exponent of the power la tal dispersion coefficient, the
vertical dispersion coed dlectnn;-&wmd speed, are investigated

re 1cted 45-minute-averaged

to see their effects on the
concentration at vario gas dispersion over an

isolated hill.

In the previous chapte 'a_-' roved: that the model is quite valid for

the air pollutant dispersion ové: anat terrain. Consequently, the effects of

input parameters O :u—-'mir;rhﬁ-:;;l'n"-;—:;:-:nr;;;;-:' i tlnuous pOlnt SOULCC
A
which is at 115 meters: above fl wind of an isolated hill, is

studied here by using computer experlments The isolated hill is modeled after
Steptoe Butteﬁlﬂ lines as used in the
wind tunnel exm:rlmtﬂs carIE m ? ﬁa et. TT.EO) The contours of
the hllQ ﬁ e shown in
Figure 61EQE qnﬁmdmjﬁmlﬁ E’I he previous

wind tunnel experiments, the predicted 45-min-averaged concentration at each
receptor point is chosen to indicate the effect of the factors on the gas
dispersion over the isolated hill. Ohba et al. used sulfur hexafluoride (SFs) as
inert, nontoxic tracer in their study. First, identification of significant factors is

carried out in section 6.2.



6.2 Identification of significant factors for the model
To carry out the computer experiments with efficiency, the factorial

design is chosen. Since the number of factors related to the computer

experiments is moderately large, say k>4, the total number of runs required for
the identification becomes large even though the principle of the 2* factorial
experiment is used. Fortunately, the factorial design is useful for this situation.

ned at this early stage in order to identify

ct.
In this study, we wil g&ors as follows:

The screening experiments are perfor

and discard the factors that ha

At first, the factomial on method is employed to
identify the significant factors nent combinations or 32 runs, for
I

experimental desigil

treatment combinatiom abc, abede, m is used to indicate that

the corresponding ca ifalletters take on@Heir maxima or high values and the
remaining un%éiiil ’acnglm;s mxﬂnlllmi low values. For

example, the case of a consists ofmaximum value of A, butgninimum values

offactﬂ.&%fb&ﬁﬁﬂﬁm dTINEIRY

Table 6.1 Minimum and maximum values of factors investigated

Main effect
Range [A—pow |B=k, |C=k, |D=WD |[E=WS
Minimum | 0.25 20 1 192 2
Maximum | 0.55 200 5 226 4
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In the identification of the significant factors, the model parameters used are

summarized in Table 6.2.

Table 6.2 Simulation conditions used in the simulations to find out the

significant factors

Simulation conditions

Number of grid points in the x, y and zdirections |24 x 51 x 26
Grid size (Ax,Ay,AZ) 200, 20, 200 m.
Emission Rate 0.631 g/s
Integration step size( At 0.5 sec.

The height of all receptoiss

10 meter above ground
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From the simulation results,. the predicted 45-minute-averaged
concentrations at various receptor points in the application of 2° factorial
design are picked out and listed in Table 6.3. To analyse whether a factor has
any significant effect, estimation of the treatment effects on normal probability
paper can easily be applied to this study. First, the estimated effects at all
receptor points are ordered from the smallest to the largest effects for the g
factorial design of air pollutant dispersion over the isolated hill and presented
in Table 6.2 to Table 6.14, respective

AN\
factor on the normal probability p:

nlot of the estimated effect of each

ed in Figure 6.2 to Figure 6.7.

For simplicity the esti aleulated using Yate’s method

presented in Appendix phical effect of the relative

positions of the receptois‘arg - point on the upwind slope

- (P3), on the summit (P4), g
(P6), and on the lee Side

\\x\\ the roughly flat ground
\\ \m osen. The estimation of the

treatment effects on n® the effect of various factors

e

at various receptor point§ awé sumifiarized ppendix D.
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Table 6.4 Ordered effects on the predicted 45-minute-averaged concentration

at receptor point P3 for the 2° factorial design

Order(q) Pq Treatment effect Estimated effect
1 0.01613 AD -0.4767
2 0.04839 A -0.4140
3 0.08065 DE -0.4076
4 0.11290 | E -0.3346
5 0.14516 -0.2955
6 0.17742% -0.1941
7 0. - -0.1743
8 0: - -0.1538
9 ~ -0.0888
10 F = . -0.0713
11 0. o= -0.0643
12 379078 B (G -0.0554
13 0.403 S Aa.C -0.0532
14 0.43 NTOr 0.0006
15 046774 1u = 0.0400
16 0.50000 “e - = 0.0880
17 0.53226270094 2 /& 0.1193
18 , 0.1289
19 0.5967 : 0.1420
20 0762903 0.1490
21 0.66129 0.1713
FF] |+ 1069355 ~ 0.1747
23 F’ 50., ¢ 0.1804
24 0.7580 é BCD 0,1814

RSN IEAE
0.82258 L " 90.2391

27 0.85484 CE 4 0.2783

28 0.88710 ABCD 0.3248

29 0.91935 D 0.5227

30 0.95161 B 0.9315

31 0.98387 BD 1.2166
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Table 6.5 Ordered effects on the predicted 45-minute-averaged concentration

at receptor point P4 for the 2° factorial design

Order(q) Pq Treatment effect Estimated effect
1 0.01613 D -0.9702
2 0.04839 DE -0.5287
3 0.08065 C -0.5227
4 0.11290 E -0.5067
5 0.14516 -0.3215
6 0.177 -0.1930
7 0.2 " B -0.1889
8 0.2 -0.1306
9 : -0.1113
10 0 | -0.0947
11 0.3 = -0.0789
12 37 w5 -0.0604
13 0. s~ UABCD -0.0488
14 0.43 . Al D -0.0366
15 0.4677 LA -0.0052
16 0.50000 25 -0.0047
17 0.53226 F=0R2/A /8 -0.0015
18 056452 | 0.0083
19 ] 0.0193
20 01629 0.0421
%) 0.66129 BCE 0.0518

' o 0.0642
¢ 0.0750
0.1082

¢ R 12
27 0.85484 ABD 0.2413
28 0.88710 BDE 0.2692
29 0.91935 CDE 0.4529
30 0.95161 CD 0.5766
31 0.58387 BD 0.5810
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Table 6.6 Ordered effects on the predicted 45-minute-averaged concentration

at receptor point P5 for the 2° factorial design

Order(q) Pq Treatment effect Estimated effect
1 0.01613 D -0.1198
2 0.04839 AD -0.0390
3 0.08065 B -0.0335
4 0.11290 CE -0.0322
5 0.14516 | -0.0312
6 0.1774 -0.0247
7 0.2¢ < -0.0237
8 0. _ADE_—] -0.0170
9 N -0.0169
10 0. -0.0138
11 0.338 - -0.0120
12 N -0.0087
13 0. " 7UABD -0.0078
14 0.43 AGE -0.0072
15 0.4677 ek -0.0068
16 0.50000 b=~ -0.0060
17 0.53226 220591 2 -0.0047
18 056452 | . -0.0031
19 — 0.0000
20 0762903 0.0006
21 066129 BE 0.0039
22 69355 .. . 0.0072
23 581 | W %W El J 00116
24 0.75806 . ABE 0.0125

9

‘ 0370

0.85484 ABCD 0.0237

28 0.88710 ABCDE 0.0322
29 0.91935 A 0.0390
30 0.95161 E 0.0426
31 0.98387 BD 0.0490
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Table 6.7 Ordered effects on the predicted 45-minute-averaged concentration

at receptor point P6 for the 2° factorial design

Order(q) Pq Treatment effect Estimated effect
1 0.01613 AB -0.1546
2 0.04839 ABD -0.1527
3 0.08065 - A -0.1304
4 0.11290 D -0.1297
5 0.14516 -0.1164
6 0.177 . -0.1158
7 0.2 ¥ -0.0916
8 0. -0.0785
9 -0.0778
10 0. -0.0719
11 3 - -0.0435
12 A -0.0289
13 0. ey -0.0203
14 0.43388 F |a &) 0.0009
15 0.46774 i~ €EDE 0.0126
16 0.50000 /it - o 0.0169
17 0.53226 7705774 9 0.0309
18 56452 | . 0.0587
19 5 0.0626
20 R 0.0645
21 0:66129 BC 0.0657
22 . 069355 | 0.0754
23 20,7258 1/ ABC 0.1462
24 0.75806 ¢ 0.1540

-~ a ggﬁsg ~ 0
I%” 0.82258 E 3516
2 0.85484 BDE 0.5524
28 0.88710 BE 0.5559
29 0.91935 BD 0.6590
30 0.95161 B 0.6803
31 0.98387 D 1.0188




113

Table 6.8 Ordered effects on the predicted 45-minute-averaged concentration

at receptor point P7 for the 2° factorial design

Order(q) Pq Treatment effect Estimated effect
1 0.01613 D -0.0791
2 0.04839 “CD 20.0295
3 0.08065 B -0.0252
4 0.11290 BC -0.0225
5 0.14516 -0.0217
6 0.177 -0.0108
7 0.2 9 -0.0088
8 0. AF e 20.0069
9 ABC . ™ -0.0066
10 03064 : -0.0060
11 0.3 e -0.0049
12 i -0.0030
13 0. 500 AR -0.0024
14 0.43588F 4o i) -0.0002
15 046774 Jiss " SABD -0.0001
16 0.50000 e - 0.0005
17 0.53226 7205775 ) 0.0008
18 0.56452 | 0.0019
19 0.0020

0.0033

0.0040

0.0044

J 0.0046

0.0050

3

0072

0.0092

28 0.88710 BCD 0.0209
29 0.91935 BCDE 0.0210
30 0.95161 BD 0.0268
31 0.98387 E 0.0311




114

Table 6.9 Ordered effects on the predicted 45-minute-averaged concentration

at receptor point P9 for the 2° factorial design

Order(q) Pq Treatment effect Estimated effect
1 0.01613 D -0.1751
2 0.04839 DE -0.1497
3 0.08065 CE -0.0589
4 0.11290 C -0.0505
5 0.14516 -0.0436
6 0.177 -0.0342
7 0.2 9 -0.0149
8 0. -0.0142
9 h"‘\..‘k -0.0114
10 0. -0.0106
11 3 A -0.0089
12 - = -0.0076
13 0. A C -0.0034
14 0.43 3 Aa &) -0.0030
15 0.4677 B C -0.0008
16 0.50000 fafes = -0.0005
17 0.53226 5205\ 7). 0.0000
18 956452 | A . 0.0005
19 9¢ 0.0008
20 0762903 0.0030
21 0:66129 ACDE 0.0034
23 %ﬁ%ﬁ ¢ 0.0089
24 075806 | , BCD _ 00106

s Q14
— SRR R R e —
27 0.85484 BD 0.0342
28 0.88710 BDE 0.0436
29 0.91935 CDE 0.0589
30 0.95161 CD 0.0632
31 0.98387 E 0.1497
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Based on Fig%s ¢ 6.4 -.9@1e following conclusions
have been obtained. ~ '

1) The one Gf ower law, horizontal dispersion coefficient,
wind d1rect1 %M g}&tﬁt he exponent of the
power law anmwmd 1rect1 n, orizon ion Coefficient and wind
direction, and the wind direction and wind speed have significant effects on the
predi ﬁ % 3-located in an
upw;g’?, AT S o S PO

2) At receptor P4 the vertical dispersion coefficient, wind direction,
winé speed and the binary interaction of the horizontal dispersion coefficient
and wind direction, the vertical dispersion coefficient and wind speed, and the
wind direction and wind speeds have significant effects.

3) No factors have significant effects at receptor P5.

4) As for receptor P6, only the horizontal dispersion coefficient and
wind direction affect the predicted 45-min-averaged concentration.

5) For the lee-side receptors, P7 and P9, the vertical dispersion
coefficient, wind speed and their interaction have significant effects at receptor
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P7, whereas at P9 the wind direction, wind speed and their interaction have
significant effects.
6.3 Effects of significant factors

The effect of the significant factors at different types of receptor points
namely on the upwind slope (P3), the summit (P4), the side of the hill (P5), the
roughly flat terrain (P6), and the leeside slope (P7 and P9) are investigated in

this section. The simulation conditions for all cases are listed in Table 6.10.

Table 6.10 Simulation ‘ '%vestigate the effect of the

significant factors on ted 45 e concentration at various

receptor points.

—

Case Wind Wind
exponent g ion direction | speed
the pc (degrees) | (m/s)
law
Exp- 0.25 192 4
Effect 0.3 192 4
0.35 192 4
0.55 192 4
Ky-Effect 0.55 192 4
192 4
S 192 4
54 ‘ 192 4
O.Sﬂ 192 4
Ky-Effect 0.55 200 1 192 4
55 20 _ | 92 4
AL INBNTNHINY: | ¢
q 055 ¢ 92 4
0.55 2Q0 & 1920 4
W ' 4
A WIRNNRENRIINY TR L
9 0.55 200 1 209 4
0.55 200 1 226 4
WS- 0.55 200 1 192 2
Effect 0.55 200 1 192 3
0.55 200 1 192 3.5
0.55 200 1 192 4




Case The Horizontal | Vertical Wind Wind
exponent of | dispersion | dispersion | direction | speed
the power | coefficient | coefficient | (degrees) | (m/s)
law (m*/s) (m2/s)
Exp&WD 0.25 200 1 192 4
-Effect 03 200 1 192 :
0.35 200 1 192 4
0.55 200 1 192 4
0.25 200 1 209 4
0.3 200 1 209 4
0.35 1 209 4
0.55 209 4
Exp&WD 0.25 226. 4
-Effect 0.3 226 4
0.35 226 4
0.5 226 4
WD&WS 0.5 192 2.5
-Effect 0.55 192 3
0.55 192 3.5
0.55 192 4
0.55 209 2.5
0.55 209 3
0.55 ’ t‘"'" e 209 3.5
0.55 3 TR 209 4
055 | 200 - 226 25
w1 226 3
226 3.5
226 4
WD&Ky- 192 4
Effect ‘4’92 4
92 4
19 4
Jﬂﬁﬂ“_

100
150
200

209
209
209
209
209

N

120



Case The Horizontal | Vertical Wind Wind
exponent of | dispersion | dispersion | direction | speed
the power | coefficient | coefficient | (degrees) | (m/s)
law (m’/s) (m*/s)
WD&Ky- 0.55 20 1 226 4
Effect 0.55 50 1 226 4
0.55 100 1 226 4
0.55 150 1 226 4
0.55 200 1 226 -+
WD&Ky- 0.55 200 1 192 4
Effect 0.55 '/ 192 4
0.55 ,/’ 192 4
0.55 0D | e | 192 4
0.55 192 4
0.55 209 4
0.55 209 4
0.5 0 - 209 4
0.55 = 209 4
0.55 007 209 4
0.55 200¢. v 226 4
0.55 . 200 226 4
0.55 - 226 4
0.55 vz 226 - 4
0.55 JZB0. C 5 5% 226 4
WS&Ku- 0.55 — 3 1 192 4
Effect 0.55 =R 192 4
0 192 4
0. 7192 4
0. 192 4
0.55 - 192 4
0.55 20 1 192 3
. & ol 2 3
AR ANBNIND N |
q0.55 1 192 3
0.55 150 B 19207 | 3
o ifat: Shet-"STL eV Tia 1
q X 20 1 1 2
0.55 50 1 192 2
0.55 i 192 2
0.55 100 1 192 2
0.55 150 1 192 2
0.55 200 1 192 2
WS&Ky- 0.55 200 1 192 2
Effect 0.55 200 2 192 2
0.55 200 3 192 2
0.55 200 4 192 2
0.55 200 5 192 /

121
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Case The Horizontal | Vertical Wind Wind
Exponent of | dispersion | dispersion | direction | speed
the power | coefficient | coefficient | (degrees) | (m/s)
law (mZ/s) (m2/s)
WS&Ky- 0.55 200 1 192 3
Effect 0.55 200 2 192 3
0.55 200 3 192 3
0.55 200 4 192 9
0.55 200 5 192 3
0.55 200 1 192 4
0.55 2 192 -+
0.55 s 3 192 4
0.55 192 4
0.55 192 4
6.3.1 Effect of hori
The predicted 4 on at receptors P3 and P6
are under the influencg’o ion coefficient. Figure 6.8
shows that increasi sient, Ky, from 20 to 200
?/s decreases the p ne t receptor P3 from about
0.7 to 0.4 pg/m3 because ,_ nsion of the plume width with
increasing horizontal dispersion‘ecoefficient.! seen that as the horizontal
dispersion coefﬁment dec;easqﬁt‘xvd 4@-",_ /si. its influence on the predicted
average concentration at rece more obvious. "As expected, increasing
the horizontal dispersion coe 200 m*/s slightly increases

the predicted average concentratlon at receptor P6 as'Shown in Figure 6.9, since

receptor P6 % to get the effect of
plume dispersion ng t m nmmﬁfgem is small. Since
incre i ne width, the
predi% :lg)ind?om mpi) ﬁg:tm cater.
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Figure 6.8 Effect of horizonalidisp on coefficient Ky) on predicted 45-

2
15t -
2
S 05f -
0.
WWW e

ammmmm'mmém =

KH(m / S)

Figure 6.9 Effect of horizontal dispersion coefficient (Ky) on predicted 45-min-
averaged concentration at receptor P6
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6.3.2 Effect of vertical dispersion coefficient

The effect of the vertical dispersion coefficient, Ky, on the predicted 45-
minute-averaged concentration are significant at receptors P4 and P7. Figures
6.10 and 6.11 show the same trend that increasing the vertical dispersion
coefficient from 1 to 5 m%/s halves the predicted average concentration from

1.5 to about 0.7 pg/m’ at receptor P4 and from 0.27 to 0.17 pg/m’ at receptor

— : ,, V .‘ —

oﬂuaawsﬂswﬂwmi s
e BN RT mmﬂﬁmm A8} 45

averaged concentration at receptor P4
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Figure 6.11 Effect spersion goefficient (Ky) on predicted 45-min-

__,’v-,’.ﬂ:.;_‘.tj 2
e igifificant impact of wind

D

BRJAs is well known, the

The receptor§ F

direction, WD, on th&
nearer the receptor imo the centerline of the plumm the higher the observed
concentration becomes.“Plie receptor P3 s’ located in between the paths of the
dispersing plﬁ i 5rmiﬂ m;(i)m EJQ’]egcj from the north, and
the exact wind'udirection should lie between 200 and 209 degrees. In Figure
6.12, % Sakn i th phedicistavcrabt cbngeriebion o ikcplor P3 i the
case of v:\I'ind direction of 200 degrees from the north is higher than that of 209
degrees from the north simply because the location of the receptor is closer to
the centerline of the plume from wind direction of 200 than 209 degrees from
the north. As for receptor P4, Figure 6.13 shows that the predicted average
concentration increases as the wind direction shifts from 192 to 200 degrees

and then decreases as the wind direction further shifts from 200 to 226 degrees
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because of its particular location. In contrast, the predicted average
concentration at receptor P6 rises from nearly zero to about 4 (ug/m’) as the
wind direction shifts from 192 to 226 degrees, as shown in Figure 6.16, since
the receptor is located near the path of the plume dispersing from wind
direction of 226 degrees from the north. Interestingly, although receptor P7 is
located near the path of the plume dispersing from the wind direction of 192

degrees, shifting the wind direction from 192 to 209 degrees neither increases

clearly implies that the e bserved concentration can be

much greater than th?. . wthe receptor is located on

nor decreases the predicted av eftzation shown in Figure 6.15. This
in &

the lee side of a hill. Ho: the wind direction to 226

degrees, the predict sonce .‘ :_ at receptor P7 decreases
significantly to an unre Y the path of the dispersing
plume from the wind di ar off that the plume body
can not reach the receptor, P9 is located on the path
of a wind direction les Jdogre orth, whereas the paths of
wind directions of 209 and Z@g ¢ on the opposite side of the hill
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Figure 6.12 Effect of wind direction (WD) on predicted 45-min-averaged

concentration at receptor P3
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Figure 6.16 Effect of wind direction (WD) on predicted 45-min-averaged

concentration at receptor P9
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6.3.4 Effect of wind speed

The effect of wind speed, WS, on the predicted 45-minute-averaged
concentration is significant at receptors P3, P4, and P9. In Figure 6.17, the
predicted average concentration at receptor P3 decreases as wind speed
increases from 2 to 4 m/s, because increasing the wind speed generally reduces
the angle of the plume width, so receptor P3 detects less amount of the tracer

gas under higher wind speed conditi the other hand, increasing the wind

speed increases the predicted ave : ¢ ion from 0.6 to 1.5 ug/m’ at
receptor P4 and from 0.02.40.0.08 png ‘ ﬁr P9 because receptor P4 is
located near the cente i ¢ and receptor P9 is located
farther downwind wher o \\- u e angle is higher. In other
words, the plume angle : : u d increases, and so does the

predicted average ¢
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Figure 6.17 Effect of wind speed (WS) on the predicted 45-min-averaged

concentration at receptor P3
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6.3.5 Interactive effect of wind direction and horizontal dispersion

coefficient

From the plot of ordered effects on the predicted 45-min-averaged
concentration, it has been found that the interactive effect of wind direction and
horizontal dispersion coefficient exerts significant influence on the predicted
concentration at receptors P3, P4 and P6. Figure 6.20 illustrates that the

predicted average concentration at re¢eptor P3 in the case of wind direction of

226 degrees is significantly influenes .’ »y' the horizontal dispersion coefficient,

coefficient hardly aff This is particularly true for

wind direction of 1 rthest distance from the

path of the dispersi ion. In Figure 6.21, the

predicted average co as Ky increases for the

wind direction of 19 tor is located near the
centerline of the plume ntal dispersion coefficient
which increases the pl the concentration at P4. In
contrast, for wind d1rect10n§ = 2726 degrees the predicted average
concentration tem;& to increase ntaldispersion coefficient

P4 lies within the wigned inf b ,ﬁ for receptor P6 which is
located between the paths.of wind directions of 209 and 226 degrees, it seems

that the stron§esteftfe] o %HQ@ Gi%&rion Fopfficient for both wind

directions occ&ls in the range of 100-150 m2/ In fact the dlcted average
concefolp§ip Rripind TP R Y %’ : %ﬁs’%ﬂ <
as the horizontal dispersion coefficient varies within the above range, as shown
in Figure 6.22. But for the wind direction of 192 degrees, there is little effect of

the horizontal dispersion coefficient.
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Figure 6.21 Interactive effect of horizontal dispersion coefficient (Ky) on

predicted 45-min-averaged concentration at receptor P4 for various wind

directions
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6.3.6 Interactive effect of wind direction and vertical dispersion coefficient

The effect of this interaction on the predicted average concentration at
receptors P4 and P7 is discussed. Figure 6.23 illustrates that increasing the
vertical dispersion coefficient significantly decreases the predicted average
concentration at P4 in the wind direction of 192 degrees. In Figure 6.26, the

predicted average concentration at receptor P7 dramatically decreases with Ky

for the wind direction of 192 deg t slightly increases for the wind

irection of 226 degrees, there

i 'si(mient. The results may be

direction of 209 degrees.
is little effect of the.weitica
attributed to the fact tha
receptors P4 and P7 arg

envelope of the dispersed/plu

1.6 1

1.4

1.2 A

—_—
.

Ca(pg/m’)
=)

>
=

K(m%/s)

Figure 6.23 Effect of vertical dispersion coefficient (Ky) on the predicted 45-

min-averaged concentration at receptor P4 for various wind directions
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Figure 6.24 Effect of veftical dis ﬂ s0eff] v) on the predicted 45-
min-averaged concentratign at receptor P7 for various wind directions
v Doy gy :
6.3.7 Interactive effect of wine di -- wind speed
To 1nvest1g.'ﬁ§tlm' ractive effect, rec P3; P4 and P9 are chosen.

JITIC | degrees have the most
significant effect on Be pred . centr@on at P3 when the wind
speed is about 3.5 m/s. §o-has the wind direction of 226 degrees at wind speed

ot 25 mis. AOEIE) Q30 UNVTIE) APV preciced averge

concentration s?émﬁcantly increasgs with wind speed for wind, direction of 192
s R 5 o AR B s
shown ift Figure 6.26. Meantime, Figure 6.27 illustrates that increasing the
wind speed significantly increases the predicted average concentration at
receptor P9 in the wind direction of 192 degrees. Any way, it can be concluded
that even the most significant wind speed takes a relatively low value when the

receptor is located far from the path of the dispersed plume. In contrast, the
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most significant wind speed takes a high value when the receptor is located

close to the path of the dispersed plume.
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Figure 6.25 Effect o sdieted 45-min-averaged
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Figure 6.26 Effect of wind speed (WS) on the predicted 45-min-averaged

concentration at receptor P4 for various wind directions



137

2 —— ,
| ——WD-192 _]
L e wp=0 |
L5 s T
=, . e
=
o
=Y)] 1 |
3
N’
=
Q
0.5 -
0
Z 4.5
Figure 6.27 Effect of wind ‘ oni'the ted 45-min-averaged
il add
concentration at receptor various win \\'-t‘ ions
6.3.8 Interactive effect of vertic: .::3:_; coefficient and wind speed

Receptors '*% :J Figures 6.28 and 6.29
illustrate a similar En : er@ concentration at both
receptors at different V&irgspeeds dropsqy the vertical dispersion coefficient

increases. Uﬁ%ﬂ@lw&] pked wngq [the] predicted average

concentration decreases from 1.5 to 0.75 pg/m at receptor P d from 3.5 to

RGNS A § e

decrease$ from 0.3 to 0.125 pg/m’ at receptor P4 and from 0.75 to 0.25 pg/m’
at receptor P10 under low wind speed condition. In conclusion, the vertical
dispersion coefficient has significant negative effect on the predicted average

concentration when wind speed is high.
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Figure 6.28 Effect of dispers N coe \ v) on the predicted 45-
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Figure 6.29 Effect of vertical dispersion coefficient (Ky) on the predicted 45-

min-averaged concentration at receptor P10 for various wind speeds
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6.3.9 Interactive effect of the exponent of the power law and wind

direction

Receptors P3, P4 and P6 are chosen to enhance the understanding of the
interactive effect of the exponent of the power law and wind direction. In
Figure 6.30, the predicted average concentration at P3 for wind directions of
209 and 192 degrees slightly increases as the exponent increases. Similar to the

case of receptor P3, increasi nt also increases the predicted

average concentration at P44 tion of 192 degrees. As shown

in Figure 6.31, the effec @gniﬁcam for the other two

icted ayerage concentration at P6 also

increases as the exp igure 6.32. It may be
concluded that for a o the exponent generally
increases the average ¢ é receptor is located near
the path of the dispersed  that increasing the exponent
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Figure 6.30 Effect of the exponent of the power law (Pow) on the predicted

45-min-averaged concentration at receptor P3 for various wind direction
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Figure 6.32 Effect of the exponent of the power law (Pow) on the predicted

45-min-averaged concentration at receptor P6 for various wind direction
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In conclusion, the following factors, namely wind direction, wind speed,
and horizontal and vertical dispersion coefficients have significant effects on
the predicted average concentration at a majority of the receptors investigated.
However, the exponent of the power law has a significant effect only at some

receptors, e.g. receptor P6.
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