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Table 1 The values of a,, y,, a,, y, when the atmospheric
stability is D
x /m % i o 72
0~1 000 0929418 0.110726 0.826212  0.111 771
1000~10000  0.888 723  0.146 669  0.632023  0.528 992
>10 000 0.888 723  0.146 669  0.555350 0.810 763

SRR S ORI T RN S R SR, 0 O TR P EE AU A RS . K 2

FUH T W UL Z2 RSO AR R O ik . e,

Jrk 1~4 g fag BV YR Tk 5~8 Tk 1~4 Xt

FRIIAS P S50 P ek 87 P v A5 X B 5 20 000 25 SR ) m AT P R 5 BRI, OO e A i =

WAEROTE

B, DMREE SRR o ™, 5E AL

B WAL SFR AT HE TR 280 (2 3) , SRR RS

AR TR0 (3R 2) XS8R (B0 JT S H SR AR HE SR XU 1) i ok B2 373 i 28 i 45t 1 94k 32 351
FIAER0E (BRI 38 — AR A R HE U XU 1o 3 4 32 37) 3 2 3 o0 A AT v SO B0, 0 BT A 20 07

W EE A vk . R,

HE— 20 % oAb 3575 (36 2) S 20T e T XU e B2 3 1) o3 A AT U AL,

o AR AL ) S SRR S RO T ik o a0 BOE PR AR A9 22 52 P SUHE R (Q)
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Table 2 Calculation of typical average values

5 oK HHRAK SRR U R H SRR RTR B AH
1 P Xx=2XX/(X1+X,)  Hi=2HHy/(H +H) ‘AH\ = 2AH | AHy/(AH| + AH)
2 T Xx= VX1 Xz Hy = VH H; ‘AH, = VAH,AH;
3 BN X= (X, +X2)/2 Hz = (H +H»)/2 ‘AH3 = (AH| +AH))/2
4 SopL S X3 +Xx3)/2 (H? +H3)/2 ‘AHy = J(AH? + AH3)/2

5 JBGHAEYS X=X, X2/(81 X + 5oX1) Hs = WH Hy /(Wi Ho + WaHy) *AHs = WAH | AH, /(Wi AH, + WoAH )

6 UL x= X x5

7 IRGEART X=B1X, +52X,

8 MBI X= \[BXepxD)  Hy=

H7 = (WiH, + WyH,)/W

wow
He=H," H"

W
‘AHg = AH," AHY

‘AH7 = (W1 AH| + WoAH) /W

WH +WoHD/W Ay = \[(Wi A + WoAHD) /W

TE: BRIB X X HIRCE, W2 w=w+W,,

W

Br= — 2
Wi+ Wy’ 2

TWiew,”

B1 =

*3 FHE 2 MHSENRESH
Table 3  Setting parameters of the two equivalent previous exhaust tubes

205 y,/m y,/m H,/m H,/m Q/(m*h"y  Q/(m*h™")
A% -25 25 50 50 20 000 20 000
B4 -25 25 50 30 20 000 10 000
205 T, /K T, /K D, /m D, /m C,/(mgm?>) G,/ (mgm?)
A%l 333.15 333.15 1 1 90 90

B4 333.15 333.15 1 1 90 90

0 SAGTHF AT BRI AR H = 2(1.5VD+0.010,)/UHE ;s Vs Mk A M=,

HEHEEEE, m-s™
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Fig. 2 Distribution of downwind ground concentration field before (above) and after (below) equivalence of
two close exhaust tubes
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Table 4 Coverage and relative error of corresponding concentration lines before and after equivalence

E 35 ipny SO 5 T A/ m? e R AY/m? TR R 25
WJELR/(ng-m™) A B A B A B

5.00 1.58x10° 1.58x10° 1.74x10° 1.92x10° 9.92%  21.34%

2.50 1.19x10° 9.26x10° 1.20x10° 9.65x10° 0.39% 422%

1.00 5.24x10° 3.88x10° 5.22x10° 3.93x10° -0.30%  1.14%

0.50 1.40x107 1.01x10’ 1.39x107 1.02x10’ -0.25%  1.05%

0.25 3.57x107 2.58x107 3.56x107 2.61x107 -0.18%  0.86%

0.10 5.71x107 5.27x10’ 5.70x107 5.30x10’ -0.14%  0.54%

0.05 6.84x10’ 6.52x10’ 6.84x107 6.54x10’ -0.13%  0.22%

0.01 8.91x10’ 8.72x107 8.90x10’ 8.72x107 -0.12%  0.03%

TE S KI5 M B B T, A AR L e AL E e T KU AR AR (1291 m, 0 m) AT (1239 m,
-8 m) b, B4 IAE (965 m, 7 m) Fl (999 m, —8 m) &b, A ZHZ5E%Un b 25 R0 ATl fi K 74 b v JBE B 5
TR . FE R RVE VR BE(E 7 T, A dHAERLET . S5 43R 6.913 pg'm™ Rl 7.228 pgrm >, AHXT IR
#H—4.56%; BN 550N 8.078 pg-m > il 8.859 pgm >, AHNFIRZ N 9.67%, MAb, TEEWIEL N
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FFE T ER . B, A 0 33k —Fh BEORS B (1) 5 S S B0 T30 1 T 5
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Fig. 3 Downwind ground concentration field distribution obtained by seven equivalent methods of two near exhaust tubes
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HEUR BB B AL, TRSHIASET g5 g 1 msRs R BSRERE S EEERS

MR 32 345 19 T X 1) My 1A W B 35 53 A7 i S A o) TR R
(F 3) , 4545k o 2k 78 o i AL 22 R R Table 5 Relative error of the area covered by the
(%% 5) isoconcentration lines obtained by the other seven equivalence

methods compared with that before equivalence

SRS 7SRO G A -
. o A g re A Pt S5 By B2 35 AT FR A AT X 1
EAEE RS S EE S P S IEE - U E (A R R

5 ug~m73‘ 25 “‘gm73 %%%E%Wﬁéﬁ Ij\] o ﬁﬁ (ugm%) j7{£1 }7(£2 jjffS }7(£5 }J/£6 jj{£7 jj%g

ESpugm” FEREWREL N, 4 F AT 5 77.229%59.71% 40.39% 27.47% 7.75% —10.21%—25.28%
o OF i 4~8) B9 A X iR 22 B /N TF A I 25 16.99%12.88% 8.55% 5.61% 1.07% —3.17% —6.94%
Ko Hrh, ke M7 5%R0RE MR, * | 7.28% 530% 3.19% 1.76% —0.21% —1.99% —3.51%
Zo 9N 7.75% F1-10.21%., 7E 2.5 pg-m > % i 05  5.02% 3.72% 237% 1.44% 0.07% —1.19% —2.23%

BWRELN, ik, 2R EDNR K, 025  381% 2.83% 1.82% 1.13% 0.15% —0.75% —1.53%
il 5 Fh 7 v R X R 225 AT S AE 10% LN . I 0.1  0.56% 0.29% 0.0014%—0.20%—0.48% —0.74% —0.97%

AN, T T BT AR R A T R R 4R 7 5 T AR XA /N 0.05 —0.03%0.201% —0.53% —0.66%—0.84% —1.01% —1.42%

FEMAT. EFEFREEEL N 0.25 pgm™ A1 001  —0.66%—0.77% —0.88% —0.96%—0.95% —0.93% —1.01%

AHXT IR Z KT 1%, 1005 5 6 W) 78 55 o & ik &

28 1 pgm > A MR 2N TF 1%, ®6 TRFUAAMEHRANEMFERERH LR
ot T 5 he T TR e e R B WO L 7 b A Table 6 Maximum landing concentrations and their

coordinates obtained by different equivalence methods

7 2B fi R s o e B3 P B PP E 1000 m —an — —
N N o s = . R TE A, KT 0
Wﬁ (%‘% 6) o :/H\:EF‘ ’ 7‘5‘/25 6'\’8 E/‘Jﬂij(%ﬂﬂ}ﬁg é)d(/b'\it E"Jﬁéﬁ/m ﬁﬁﬁmr){z/(ugm%) l%%RE

M T B2 N T O 0k 40 IR TR

(889, —8) 11.091 37.30%

2%, UM 2.70%, BT H AR SRR o 0t - ©26. -8) 1027 159
Sho AR BT ARG THERDT L e . o
2T AR A5 fe K V% b 5T 5 Mk BE Ay AR AR A — (1000, %) 850 o 670
-8 m, 1M HXMEN T m. PIHI TS A ks ©%0. %) 0065 129200
K, R A TR 2% . ke 1000, %) s e
gi b rak, Jrike. 7 X R UETE Ye ) S (1000, %) 7 560 P

W S e A R 0 0, AH AT 7 i 4 SRINRS ik 102, %) o4 a7

W o S SR gt — X e aX 3 A 2 Y T
RO
2.3 RESEXTE I A R0

2.1 AT, AEASCHTHE R S 500 AR X T SRR i 25 SR g 2, IR RRAE D HE R
TSI, L, A 0B H SRS R AR . Beak, i T HEARE R TS Y A
P A b T BRI YR U M X, RS SR T DG A bR RS B TR Ui 25 ke 18 B9 A TS L ) 03 A I
M o

kAR 3 B O MEUE, BEIKRIEE L w=0.5W,. W=W,. W=3W,, ¥I7ik4. 6.
7 AEAS TR HE B BOR T B 25 RS TR 4, HOCHE S SRR 7. e A G ) A,
PEHER BT SR C R MET, B w5 0 BIEMK, WA O AWK, SRR AW
K, 2 BORT e KT8 M U T Y 6.189 pg-m > B & 8.887 pgrm >, S5 SIURT fie K I ML T vk R AN
800 m AN MG 2 1010 mo X4 W\<W, Bf, WFIik 4 M FIE 6. 7 AR B, B 1 s 4
WERE B 2w/ s TG >, B, T 2 SR A A A O



511 TRIGAE AR URTAT AR BE TR DT VR A HEs R R A B ey ml A 7k 3811

— i - - k4 - - FE6 e Tk
8 8-
R ol
g
247
&
2k
o LL . . . .
23 24 25 0 1 2 3 4 23 24 25
x/km x/km
(a) W,=0.5W, (b) W =W,
10 ¢ 12
gl 10 +
—~ —~ 81
o6k P
; »
> 29
O SEA
2+ P
0 ! 1 1 1 1 /LT T 0 : 1 1 1 1 /
0 1 2 3 4 23 24 25 0 1 2 3 4 23 24 25
x/km x/km
(c) w=2w, (d) w =3,

4 AE WHETHFUHSEHRURERE

Fig. 4 Predicted concentration of equivalent exhaust tubes under different source intensity ratios

7 FEWHETEYFETRNEXBSASEYTNRERE
Table 7 Predicted pollutant concentrations at key points downwind before and after equivalence under different source
intensity ratios

Y=0 B iR R AT b T HXRZE/ N T 1% 1) FAXTER2E/NTF 1091
JERR o b U B x/m W/ (pg'm™) U FEl/m (x<25 000) Y FEl/m (x<25 000)

4

Har A4 Ake A7 g Ad Axe AX7 Axe Axe AX7 Axe Axle AHX7

=|

w=0.5W, 800 950 800 835 6.189  4.893  6.703  6.235 7 >5500 >2200 >1600 >400  >600
W=w, 865 960 895 925 6.876  6.393 7303 6.819 J >6100 >2400 >900 >600  >700
w\=2W, 985 1000 995 1005 8.046 8792 8356 7.800 >12100 >6700 >1200 >700  >700 >1000

wW=3W, 1010 1000 1080 1135 8.887 10.60 9.106  8.443 & >7600 >1500 >2400 >800 >1000

A3 BT AR RU TN TS e BB S SRR R OC R, & IR IR SR A A O vk 6 R 7 I AR RCHE R
Z W AR AR A /N, 5 AR TS Y VR A M) O& R AR XS R HLAZ T o 7 B KA Ml T e R A
b, T T BTN R B AR ORI TR B A A, R 2 B A R R L A RO RS K, (HIRZAE 5% LI .
T 77 1 4 1) e RV M T 6 v 32l U5 ot bl ol A kA I AR AL, M TR T AE TR KRS, 7
W =W, Ab3R1G B /MR 22 7.02%, TR B 458 25

1A B L, 7R A 0~25 km, JCISUESE HL ANl AR 4k, J5 vk 4 AR TR 22/ F 1% 1Y
oL, 79k 6 A7 YRl U R 25 /N T 1%, Herf, J53k 74 2 400 m J5 AT IR 220 T 1%, AH
o7 ) 0K 3 e v o
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i LIk, bRdERAE ARG T ik 4 A BECRIE DR SR A8 A 2% AF T B BIAR E P, b R — P TR AR
E AR T T K Ok T B U S

ST (u=1.5 ms™)

. HAZ USROS B e e AN, G — 2 BRI I5r Q?&??ﬂ
N — T (u=2.5 m"s!

D7 7 AEAN TR AT B T RCR - - R T 25w

24 REF S TN o} T e

WG B R, 23 B 355 i i ;

B 550 I, A 6 I [ S 4l

WGH S5 AF T T i 7 TR AL (A e o PR ‘

fhZ%05 2.2 MR, B8 10 m 4b KU u (9 AR [F m) S

WUE, 153005k 7 B9 5T &t v B 100 45 R an 1Al ¢ 1 2 3 4 W 35

x/km

5 ARIKE TREMRERFEZE (5757 HFH
T h 2

P, B R LA 8.
SR IR 1, T D B v R A AN

B 4 2 Tk 2y £

HTAEA GRS T Behr i — B, HL AR 26 W 155 Fig. 5 Equivalent prediction curve of source intensity
BRI AR o o, B RV |l ot VAR BE 57 52 i 72 weighted arithmetic averaging method (Equation 7) under
B, MK 4.5 mes I, B VR M different wind speeds

&8 TEMNETREBMRERELE (555 7) FHATRE TR 6 X # 205 R TN R ERE
Table 8 Predicted pollutant concentrations at key points downwind before and after source intensity weighted arithmetic
averaging method (Equation 7) equivalence at different wind speeds

A - -
e/ (m-s) B /m FRKIE (ugm®) MR F“ﬁE&%]Riigﬁﬁif Riﬁﬁ?ﬁjﬁ
AN ART AN AR
1.5 1035 1215 14.327 13.343 —6.87% 0.23% x=1 800 x=1100
2.5 1000 1055 10.394 9.908 —4.68% 0.21% x=1400 x=900
35 1000 1 005 8.046 7.800 —3.06% 0.19% x=1200 x=900
4.5 960 1 000 6.549 6.404 —2.21% 0.18% x=1 100 x=800

Vi JEE TN 5 25 BT B AR 25 /N, h 2.21%; Bl RGE B W 28 1.5 mes™, FU0 {5 45 ki 4
A 15 25 DU AN KT 388 K 28 6.87% , AELATY AT i A S5 30 00 e 0 AR ORS B 80K o TR, S50 i i K V% b T
TR R R A B A7 G S S ), A DR M T R R R AL R D Y B B XL B R BT U
o Y u=1.5 mesT I, SRR JE A R T MR R R A LB 2 A K, 4R 2 180 m; Y
u=35mes I, CFAMERN, 5 me X R TR M T A R AV L s X X
M 157 B Ay B 4 o

AN, A R T 7 A T S R RORS B AR — RE R (IR 8) o Y RGHE KR, MR IR 22
INTF 1% F10% 7KF- 18 T 00 3 FELAS W 388 K, S5 005 ot B vk B 5 S e 32 i, PO ASOR G5 . i T
JAUTE] 5 000 m A fg b T S5 VAR B 1R 25 A R A CHE AR BOM 1 B B S AR bR, Tk 7 TR IR AR
29 2% AR R 2, R IARSF A BAR . 25 BnR, Tie XU 284k, 753k 7 i B0 A =X 8
ARG 8L T A58 B 35 e vk K -, 3 B AR B0 TN A R 3 e, L XU R 2 A
F1 TR 25 8
3 g

FHeF AR SERCHE AR IO A S, BT TR R SR AR RS ik SRR g T AT, JF



5114

TRIGAE AR URTAT AR BE TR DT VR A HEs R R A B ey ml A 7k 3813

SIAT AR R ¥ O iR ¥ AT T R (nE
6 II7R) o SFRATHE A S EAHE B, ¥
S-S5 3 T A G b A A TN Y i L A
Ky MISEOAIR (5 R s TR o A B, 05
FRVEAS PR 2 T 225K . R i A s
GRAMEE He 5 Hy. Hy. W, W, 5 {HHH
K, M HEIF A F IR R K,
TV R A AR B H S AT 1 5 R T b R R A
iR 22 K —20.94%~19.28%, T 45 5 45 77 1R i
K2 wesh, ZAHEAHE BT r el 2z b,
23 %F 49 77 KR 1) T 235 2R 1 g U, e
MR L R T3 Y P i i s ol o 2 0 iR
TIAS B8 A S ¥ 30k A7 A5 2 w0 R XoF 1% 22 R
=5.00%~0.74%) , AL AT FI) FH H U5 5 S M Y
3 AT 53R HE SRR U5 iR A2 A T T By S e, ELOR
B AR AT A R, Kk, AT

A S 2 T
B AN [l 5 f 5 A7 M v e

20 _]_

FXF IR 2E/%
I
I

|
—_
(=]

T
*

20 J..

Jiik 4 T Ttk 4 Jik 7
Bl 6 AEFHTHFIRE(FTEH)SREMNERT
B (5 7) MEMIRER R
Fig. 6 Comparison of the relative errors of root mean square
averaging method (Equation 4) and source intensity weighted

arithmetic averaging method (Equation 7) under different
conditions

b Hb N FH KA TS G T

UL 5 AL A5 2k T Oy X0 45 R R R s 1 A AR A IR . o, ik 7 50
8 T A B4 A5 S e e PR 4 T R T RRURI R KR b TR R R /N T AR . 1T B AR B A A R
o AN TR TS 3. 2880 e 0 5 e T e S AR R R S S e R R T AU i N 02
A B 5 o 8 B A R0 s FE A D7 ¥k 4 207 5 1 ORI R, RS A = B S 3 i T A AL, I
U, 7k 8 AE I R R IO 28, o A A 5 T R R A A T 9 L O 22 1 4 0 HEOR B
SRR B R R LR

JRTHE X 5 e T B i 2 B R AR R TS Y vk O Y. e ATk, RS
e i R S X S b, R, XU G 8 A R T R TS Y W I e R /N EL 3 ) A0 A
e RGH N, HE I BT 2o 1R 0T Y SR v S ST A Ak R A T Wi T S Ak ) T
7 BRI, o 25 R 2R T 0 K, V5 ek — 2B B SRR G T R 2 R T N,
b, TR SIS AR S 3573 A IR A K s T S B A e ) TR K S

S ARORT A RV M R VR S Y, =T m, R Y, =-8m, Bl I M T M R Sy Rl AR
B —ERME . X I T 53U B KV e 5 A AR AR Y, 5 4 Yy (A bRy — B, T
P P 2 RS Ry = aWy /WK A AN S B8 T R 8 o S S HE S R A B S, M T HEA
EEERZENEM . BTS2 F A S S S HE A S R e, W
I, ATAEB y A R R SR R UL R B H/H, 188182y = a(WL,H)/(WH,), 7R ] 4 V5 88 1 5 i 46
PRI 22 A 38 DT 2R A5 B MRS it 7 3 300 45 SR

o A 2 R LA I S R R AR PR TR B, T AR A HE R o R A AR L R o A RE K el A
SEMHER S (RS EWIT M B AR SN ) (HF 2.2-2018) B rh #fE 5 iy K AT A B AR A (dn
AERSCREEN Z£P7280) Ak £ DU RE S KAk AR AL 1438 FHVI L, o KR0S Yo i $2 (15 168 )
4 g

1) 5 T — b A V58 R R AR S 2 vk AT AR R CHE AU TS e TN A i, SEEL T R UiETS e
B I BB A AT R T, R A T A R HE SRR B BTN 2, AT RS Y U T A R AR



3814 woE T

%16 &

HEARE RN RS %
2) & AN TR R AR v BE A IR S BT, ISR AU SR A S 189 32 AR A 1 Al gt R 45 2000 53 5 1%
(B35 s M R SR ) 349 0 AR S 8 3k ) 7 T 0 B R e DA 7 b vk 32 45 T B AT SO A ODORS L HLAR:
RO T WU e B SR T A 3 SRR B A R — B

3) PSR NASUS A - 2 3 A XU T8 A8 PR AR T AR 4 00 A R 00 A E

o ol e A R A

RN BT B S o Horb, FE XU 4.5 mes™ I, 32078k 10 de R 7% b i T 00 AR X 8 224 —2.21% .

=

=

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

£ 3 Hk

E R ARy, KI5 Y256 HEichn e GB 16297-1996[S]. dbat:
[ FREER: A, 1996.

ZHU Y, TONG Q L, YAN X X, et al. Development of an uncertain
Gaussian diffusion model with its application to production-emission
system management in coal-dependent city- a case study of Yulin,
China[J]. Energy Procedia, 2019, 158: 3253-3258.

OZA R B, INDUMATI S P, PURANIK V D, et al. Simplified approach
for reconstructing the atmospheric source term for Fukushima Daiichi
nuclear power plant accident using scanty meteorological data[J].
Annals of Nuclear Energy, 2013, 58: 95-101.

EBRAHIMI M, JAHANGIRIAN A. New analytical formulations for
calculation of dispersion parameters of Gaussian model using parallel
CFD[J]. Environmental Fluid Mechanics, 2013, 13(2): 125-144.

MOK K M, MIRANDA A I, LEONG K U, et al. A Gaussian puff model
with optimal interpolation for air pollution modelling assessment[J].
Environment and Pollution, 2008, 35: 111-137.

FRRR I, A LA o/ NI T 22 RO RIS b g o A5 [D].
IR IE: IR R BRI R, 2020,

RF . RIS Y I BRI A 8 HE RS R AT 0], BRdsE
W 5T, 2014, 6(2): 30-31.

PLAT. S T AR AR s BE T B B A SFB (1], PGB RLEE, 2014,
13(7): 66-67.

T3 KT ERAHE A TER PR AR R IBETE ). PR R 2 54
#2013, 38(11): 134-137.

JRAEF, T U, 1R TR, 45 KUNBMEAXAERSCREEN, SCREEN3/
PRY BRI SREFHE, 2018(18): 85-89.

5, 3, RPET. FREC IO [I]. BRI i, 2012:
79-81.

fAE, MR, Tk, S — RIS P X AERSCREENXT HE
IIHERFIE[I]. FRBE T AR, 2012, 30(5): 71-76,99.

Fr 2R, T 200 G HE OB T TAESF AR )],
TIRHE S, 2012, 28(04): 5-7.

&
Z

(FTAE % 45 37 )%)

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

271

[28]

EYE, VT AT REAT T s B SRR BT D).
B2y 5457, 2008, 33(10): 178-180.

SRHSE . Tl R IR S HO S Y R T b BE R S (0. AL L,
2016, 44(10): 172-174.

PRI e b X A PR TS P B OB A 0], RS AR R,
2018, 44(3): 98-101.

UL, K=, ZE 50k, . A HA X AERSCREEN (1) S 45 U BF
S KB S5HEEEIR, 2019, 35(6): 126-131.

ZA2PK i, AT, W, A5, RN A SR A AT E R AR
PEA PR ], BRBE T AR, 2013, 31(3): 139-143.

TU, ZRi ek, TR AR AR A — I8 ER AR TR A R AT, SRR
TR AR, 2011, 1(2): 173-180.

ISSAKHOV A A, BAITUREYEVA A R. Modeling of a passive scalar
transport from thermal power plants to atmospheric boundary layer[J].
International Journal of Environmental Science and Technology, 2019,
16(8): 4375-4392.

DAL, SENTIR, SRR, 45 RRHEBRRE T AR R Rk B
TE U B O RIFFT[I]. BTkl 2: 5L, 2016, 41(11): 23-27.

XUE, Bibik, VEZ T, 5. MBI ST m s Y i A 1k
[J]. K& SEREEAAR, 2010, 26(1): 40-44.

RV, GG R BB BB 45 T RE (0], PREE TR, 2013,
31(1): 103-107.

b, KA, AR, 45 MRS —HR T S R el AR o)
M), G SRR, 2018, 34(5): 156-162.

XA, AT, TR G A ARSI i B SE[)]. <
% SRR, 2008, 24(1): 18-21.

ARSI, PREERZ I P R S U R AR : HI2.2-2018[S]. db 5t
FPE R H AL, 2018.

#3E7F. AERSCREEN KU S =R [A] SO NO M S 25 5L 5 )
[J]. b2 TR %4, 2020(10): 273-276.

P&, AERSCREEN K15 Yo i AR 218 52 = B 2 11 (9 R T
FE[9). REESLREEMY, 2017, 39(6): 47-51.


http://dx.doi.org/10.1016/j.egypro.2019.01.993
http://dx.doi.org/10.1016/j.anucene.2013.03.016
http://dx.doi.org/10.1007/s10652-012-9260-5
http://dx.doi.org/10.3969/j.issn.1671-6396.2014.07.029
http://dx.doi.org/10.3969/j.issn.1673-1212.2013.11.031
http://dx.doi.org/10.3969/j.issn.1673-1212.2013.11.031
http://dx.doi.org/10.16663/j.cnki.lskj.2018.18.031
http://dx.doi.org/10.13205/j.hjgc.2012.05.034
http://dx.doi.org/10.3969/j.issn.1674-8069.2012.04.002
http://dx.doi.org/10.3969/j.issn.1674-8069.2012.04.002
http://dx.doi.org/10.3969/j.issn.1673-1212.2008.10.049
http://dx.doi.org/10.3969/j.issn.1673-1212.2008.10.049
http://dx.doi.org/10.3969/j.issn.1001-9677.2016.10.062
http://dx.doi.org/10.16803/j.cnki.issn.1004-6216.2018.03.016
http://dx.doi.org/10.3969/j.issn.1674-991X.2011.02.029
http://dx.doi.org/10.3969/j.issn.1674-991X.2011.02.029
http://dx.doi.org/10.1007/s13762-019-02273-y
http://dx.doi.org/10.3969/j.issn.1673-1212.2016.11.006
http://dx.doi.org/10.3969/j.issn.1673-503X.2010.01.009
http://dx.doi.org/10.3969/j.issn.1673-503X.2018.05.020
http://dx.doi.org/10.3969/j.issn.1673-503X.2008.01.005
http://dx.doi.org/10.3969/j.issn.1673-503X.2008.01.005
http://dx.doi.org/10.1016/j.egypro.2019.01.993
http://dx.doi.org/10.1016/j.anucene.2013.03.016
http://dx.doi.org/10.1007/s10652-012-9260-5
http://dx.doi.org/10.3969/j.issn.1671-6396.2014.07.029
http://dx.doi.org/10.3969/j.issn.1673-1212.2013.11.031
http://dx.doi.org/10.3969/j.issn.1673-1212.2013.11.031
http://dx.doi.org/10.16663/j.cnki.lskj.2018.18.031
http://dx.doi.org/10.13205/j.hjgc.2012.05.034
http://dx.doi.org/10.3969/j.issn.1674-8069.2012.04.002
http://dx.doi.org/10.3969/j.issn.1674-8069.2012.04.002
http://dx.doi.org/10.3969/j.issn.1673-1212.2008.10.049
http://dx.doi.org/10.3969/j.issn.1673-1212.2008.10.049
http://dx.doi.org/10.3969/j.issn.1001-9677.2016.10.062
http://dx.doi.org/10.16803/j.cnki.issn.1004-6216.2018.03.016
http://dx.doi.org/10.3969/j.issn.1674-991X.2011.02.029
http://dx.doi.org/10.3969/j.issn.1674-991X.2011.02.029
http://dx.doi.org/10.1007/s13762-019-02273-y
http://dx.doi.org/10.3969/j.issn.1673-1212.2016.11.006
http://dx.doi.org/10.3969/j.issn.1673-503X.2010.01.009
http://dx.doi.org/10.3969/j.issn.1673-503X.2018.05.020
http://dx.doi.org/10.3969/j.issn.1673-503X.2008.01.005
http://dx.doi.org/10.3969/j.issn.1673-503X.2008.01.005
http://dx.doi.org/10.1016/j.egypro.2019.01.993
http://dx.doi.org/10.1016/j.anucene.2013.03.016
http://dx.doi.org/10.1007/s10652-012-9260-5
http://dx.doi.org/10.3969/j.issn.1671-6396.2014.07.029
http://dx.doi.org/10.3969/j.issn.1673-1212.2013.11.031
http://dx.doi.org/10.3969/j.issn.1673-1212.2013.11.031
http://dx.doi.org/10.16663/j.cnki.lskj.2018.18.031
http://dx.doi.org/10.13205/j.hjgc.2012.05.034
http://dx.doi.org/10.3969/j.issn.1674-8069.2012.04.002
http://dx.doi.org/10.3969/j.issn.1674-8069.2012.04.002
http://dx.doi.org/10.3969/j.issn.1673-1212.2008.10.049
http://dx.doi.org/10.3969/j.issn.1673-1212.2008.10.049
http://dx.doi.org/10.3969/j.issn.1001-9677.2016.10.062
http://dx.doi.org/10.16803/j.cnki.issn.1004-6216.2018.03.016
http://dx.doi.org/10.3969/j.issn.1674-991X.2011.02.029
http://dx.doi.org/10.3969/j.issn.1674-991X.2011.02.029
http://dx.doi.org/10.1007/s13762-019-02273-y
http://dx.doi.org/10.3969/j.issn.1673-1212.2016.11.006
http://dx.doi.org/10.3969/j.issn.1673-503X.2010.01.009
http://dx.doi.org/10.3969/j.issn.1673-503X.2018.05.020
http://dx.doi.org/10.3969/j.issn.1673-503X.2008.01.005
http://dx.doi.org/10.3969/j.issn.1673-503X.2008.01.005

511 TRIGAE AR URTAT AR BE TR DT VR A HEs R R A B ey ml A 7k 3815

Comparison of methods for calculating the effective height of equivalent
exhaust tubes and their feasibility in predictive applications
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Abstract Equivalent exhaust tubes are currently used mainly for total air pollutant control, and the lack of
clarity in prediction accuracy and scope limits its further application in the field of pollutant transport and
dispersion. Based on the Integrated emission standard of air pollutants, this study compared and selected eight
typical calculation methods according to the predicted scope and concentration accuracy, and the feasibility of
using equivalent exhaust tubes for the prediction of pollutant transport dispersion under different working
conditions was verified. The effective height equivalence algorithm (source intensity weighted arithmetic
averaging method) modified in this paper was used to integrate the different height and source intensity
parameter characteristics. Taking two adjacent exhaust tubes emitting the same pollutant as an example, the
overall distribution trend of the calculated downwind pollutant concentration field under the Gauss model after
equivalence was consistent with the results before equivalence. In addition, the prediction accuracy of this
method was better than that of the root mean square averaging method proposed in the Integrated emission
standard of air pollutants and other equivalent algorithms. The calculation and comparison of pollutant
concentration field distribution in the downwind direction before and after equivalence under different wind
speed conditions (1.5~4.5 m-s') showed that even if the wind speed changed, it could still ensure a high
prediction accuracy of the maximum fallout concentration (—6.87%~—2.21%). Especially, the higher prediction
accuracy (—2.21%) at higher wind seeds showed the effectiveness and stability of this method. The use of the
source intensity weighted arithmetic averaging method will further improve the rationality of the calculation of
the equivalent exhaust-related parameters and expand their application in air prediction and evaluation.

Keywords equivalent exhaust tube; air pollution prediction; source intensity weighted; arithmetic averaging

method; Gauss model
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