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Table 1 Coefficient of diffusion parameters of low wind and still wind
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Fig.2 Unorganized VOCs emission traceability model in industrial park under low wind condition
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Matlab i il & F7 %t 4 52 r FE Al iAok M . 20 (25) Hh CI3& R T e 4141 VOCs FI W5 I A5 7 A9 113801
HZFl
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2.3 WS S JCeH 2R VOCs KR 7

FIH ik ek, ol LAIAS 345 T4l 2 VOCs I HEBO 3%, A8 J5 38 i S0 T B A A, 3300 %05
YRR A% W A5 e B TRk . B E Tl X A TANJEZH 2 VOCs BUHERLIR , 5 28 AN RS T X 4%
TC 2 VOCs HEBCIE 2 454 W I A5 00 v B sk L Gl e AT 3o, W p, 37 R0R . Hipl i<,

R T SC 2 T E A TE A S HE RROUR R Y O, AT TAS C AL SV HE IR SR (Qbs Qs e s
Op)o VAES i DTSV HEBCIE R ], A SR 25 5 i ASHEROIR XS 27 A Wl i sk, D056 A )
SRS Gy i R BE AN A i S HERCE S R BoE ERE S S, 5 A o SRR SR O, R ek AE
7 H A TE 20 ZUHE IR B 0, B Qp=0p=...=0Qp,=0p,,...=0p,=0, /N ELF AR FR 3 5L
RIS 3155 i A>T SUHERCE A 56 7 A I S stk ¢, U R (26)).

Cij = f(On; Prcte) (26)

Kb fREBRGETY; P AR SEL

FEF UL A T-1 A ARG 5, 4 A SRS JC A SUHE O R W A s, i At
A REHE RO IR 5 S 00, RIAS S Ath HE IR W I A 5 B STk (e PR K (27)).

C,‘j = f(QD,;Pmele) 1 < l < V (27)
- TCHL L VOCs HEFCIE X W 55 j 5075 YL W0k BE ) sk b s an =X (28) ik .
plj = Ct]/cyjn (28)
3 REHT Dk E X Fo B 2 HERU IR 2 5154
3.1 HIENE
[l 4 R4 22 5 5 b el X7 A XA B9 AreGIS &, s T ol el X r 76 B Ho 32 . 2845 o0 AT ot
% 108°40'0"E 108°50'0"E 109°0'0"E 109°10'0"E 109°20'0"E :
? N T T T T T g?l
& &
g Z
D 3
Z z
= g
3 3
[l 451
[ ol e
& R /m Z
§ P :2888 §
& | Lo_ 30_ 60 120 1L80 240krrl ". B (%286 ff:;
108°40'0"E 108°50'0"E 109°0'0"E 109°10'0"E 109°20'0"E

B4 TUEXMEXZTEE

Fig. 4 Location diagram of industrial park
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AR, A ASHBOR AR R B A AR, el DR W I A5 A bR ke VR B A B A R
DU TR RN M 7 Ge AR 2 5 WIS TVOCS He 5 T [ 5 BR8240 o W 000 o R R U 41 9 s 5 O B dlis
kA T3 EE RS O ISR TEALE A BR R B Ak B EE A THE R

JIT i Tl el IX P 45 VOCs HEBCE BT 7667 B A B S BN AT o ST RIRABARZ, Ak bRIE 5
VI Y A s o TIN5 s M 1
v SHIE ] Sy M HOE G Ty o 4 45 HECIE B W e
R VAN LR A i S B e T ill]lEllF)fmo
bel X N AL A 5 AN AU HER S IR (R 2), 3t
B2 RS (% 3). A, BF 34T

*2 EXABHEPHMRIREA OLELER
Table 2 4, coordinates of organized VOCs emission
point sources

o P ekiom P ARy/m AR H/m

1 -1115 655 20
HAHE I . I D, MK 6Tm, HH 5 656 283 30
67 m; TR D, KK 219 m, $Ek 54 m; 1A 5 N\ 5% s
U8 Dy 1K 60 m, Wik 40 m; HEL IR D, Ti A s Leso 20
SLAPR A UL 4. 5 1013 ~726 25
32 PMXEHT X E N = T 2B R HERUE
3.2.1 AL VOCs 2] TR & ool & 8 ok %3 TWEREBENS S, HE 845
Fit —;ak- Table 3 Location coordinates of Sm at monitoring points
I3 B e IX 2020 42 9 A 5 H 10:30—11:30 5 sk il PRy
Y A T AR JﬂﬁﬁﬂLﬂil/J\JXL/d—Jq: KAFE B ] 2058 2070
H B, FHXEK 09ms”, PSR 2 304 1538
7=0.56. y,=047, X — B BN £ S K WH K 3 1048 1903
NE, BV#kJ2 IE 7R 7 % B e 45, Anl&l 1 4 1990 1504
JF 75 ﬁﬂiﬁ(ll%(lz)Tuﬁ%@Jﬁéﬂé}l ; 21 ot
VOCs HE He A IR 4, K Bl 1K T8 302 s iAo ° 2213 o
S, Wy A (R4 5 L 6); ! W o
HER SR A, 1935 /N B HEBOE 358 Qu IR 9 5084 1 445
24gs', 20gs", 3.0gs", 3.5gs fl2.5g s, 10 2307 1322
il i 2 (14) AT RO A, 7 8RR K a) 11 2226 256
Wed s S =1, 2,73, 4, 5, 6, 7, 12)fIJ%i 12 ~2142 996

F4 ERXATHAHBEIR D, B0 LR

Table4 Vertex coordinates of D, from unorganized VOCs emission point source

5 T A2 AR /m T BAE A7 /m T CAE FR/m T 5 DA bR /m
1 (=637, 612) (=570, 612) (=637, 545) (=570, 545)
2 (1033, 970) (1252, 970) (1033, 916) (1252, 916)
3 (1360, —426) (1420, —426) (1360, —466) (1420, —466)

mREEC, ERWET,
322 DREH T AL VOCs AT Ks Y5 ml & 52w 5k & 7 dk

2ot Ay M A, ARSI BE XS SR B I A5 R Sy Son Sion Sy, RERERERHE SRR 0.06 pgrm
0.04 pgm™., 0.14 pg'm™ F1 0.08 pgm™>. FI4h, B2 Hr LB E T HAL W S A 5E, a0 10 5 W
SR . RIEA (15), AR RREWE C, o0 0.06 pgm . B, BE XA XU W 6 R
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() VOCs Wi il {8 40 % 8 fis , Horp, C AR IR
= (16) 2R 15,

BEEE, Tl B DB XU I a5k S, L S,
Siv Syv S5 Sgv Sy Sy, HXFRL VOCs WA
mESPwR, Hrp, CRIE 3217, C R
P (12) k5.

33 IWXNEHTIELBRERERRE R KB
33.1 RALBHEAEALE IR PS8 T

F 4 MM D,. D,. Dy TSR K
D,. D,. D& 45 [ 1 IR K 58 19 e KA 28
ATy i (17). (18) SR HY xoy A FR R T
25 P TR O AR bR, i — 2P 3 I AR BR AR

x5 EXHPBALVOCs HiM =R A, (IER
AR
Table 5 New coordinates of 4, location of organized VOCs
emission point sources

B9 M Astrxm P AFRy/m ARG R H/m

1 —325 1252 20
2 1018 90 30
3 1201 —740 18
4 —1 005 —-183 20
5 203 -1230 25

Fo6 TAFEXEBIENSS, HHLLERLIR

Table 6 New location coordinates of monitoring point S,,

NGRS x oy A bR R R LA TH R 09 8T AR A 52> JH P A JH P A bRy/m
5N 9 R 1 8 2919
332 INREAR T Roe RS R AR 6 SRR 2 1303 873
WX NAH D, D, Dy="JC4H 3 1514 32
VOCs {5 Q495 o D, ML B T i, o oy 4 2471 344
Op;s D, /I X153y 4 A FRAE TR, 1> 55 1 1936 1138
Op. /45 Dy %43y 6 BN IE P, 54> PR N p 885 25
On,/60 B SETH B A v 5 T KT W 75 e 7 2 L
) I ik vk B 5 4% 26030 T U0 T B - 91 2R ’ e b
(I<a<i; 1<b<j), AJER ALy S Wil 2 2
SR ST D, D,. D, it i 5 KK, (3 0 e 7
10), 25 MR (24) # v A R (29), ! o L7
12 -810 2219

F7 FHLAHKERITREENSNRERE
Table 7 VOCs pollution sources are organized to downwind monitoring
point quality concentrations pg-m-
HARILDSY
&7, 5, S, s, S, S; S, s, S,

A, 00716 08206 02667 02003 0.0514 00082 00057  0.0524
A4, 00019 04353 85020 09263 02385 00118 00026  0.0010
4, 7.68E-04 00723 07133 04936 3.0999 00434 00052  5.06E-04
4, 00193 03644 05119 02032 02542 0.1194 01580  0.0277
As 00011 00666 02970  0.1507 08623 04334 00631  0.0011
W B 0.094 6 17593 102909 19741 45064 06163 02346  0.0827
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F8 T EXTXEEMNS TVOCs. BHELAFTAE
MHE VOCs BIRE R E

Table 8 Industrial park downwind monitoring point TVOC:s,

organized VOCs, unorganized VOCs quality

=9

FoLH R B R A ol AR AR

Table 9 Center coordinates of unorganized VOCs unit

surface source

) ', THAVOCs  FUATEPOM BEFEE LR
concentrations pg-m T Mk AT

anill= TVOCs G C, D, (-604, 579) (-18,837)
M 0.21 0.094 6 0.0554 D, (1061, 943) (1417,-83)
S, 4.96 1.7593 3.140 7 D, (1116, 943) (1.456, -122)
S, 24.96 10.290 9 14.609 1 D, (1 171, 943) (1495, -161)
S, 4.59 1.974 1 2.5559 D, (1254, 943) (1 554, —220)
Ss 7.42 4.506 4 2.8536 D, (1370, -436) (660, —1 277)
M 1.14 0.6163 0.463 7 D, (1390,=436) (675,—1291)
S; 0.34 0.234 6 0.045 4 D, (1410, -436) (689, —1 305)
Sh 0.18 0.082 7 0.0373 D; (1370,-456) (646, —1 291)
Y COMASHAIVOCSHERCEA Y R F R W D, (1390,-456) (660, ~1305)
WA VR B ;. CoATEHZIVOCSHEUIRY L D, (1 410, —456) (675, -1 320)

T R W 5 ) [ e MM

Fz10 BUHREZHNRBOLE
Table 10 Coefficient calculation of the source strength of unit surface
W A5 THTIA ToEHe I L S AR k FEKZF
S, D, (-18, 837) 1.080 0x10°® 1.080 0x10°®
S, D, (1417,-83) 4.453 6x107"
S, D, 1.516 4x10™°
s, D, (1 554,-220) 3.083 8x107"
S, D, (660,~1 277) 2.449 1x107%
S, D, 1.413 0107
S, D, (675,~1 320) 2.260 2x107"
Siy D, (-18, 837) 7.273 9x107° 7.273 9x107°
S, D, (1417,-83) 2.3202x107%
e D, 7.906 9107
Sy D, (1 554,-220) 1.610 0x107"°
S, D, (660,~1 277) 2.1555x107"
Siy D, 1.246 3x10°°
Sy D, (675,~1 320) 1.997 9x107"
1.0800x 10™*  1.5164x 10~ 1.4130x10~° 0.0554
6.0607x 107" 1.8193x107 1.0419x 107’ 3.1407
2.2607x107  1.8765x107 5.5135x 1077 14.6091
13511x107  2.4470x10° 3.7139x 107 | On/1 2.5559
3.8404x 107  6.2267x107"  3.8331x10°° [ Op,/4 ] =1 2.8536
5.4675x107° 1.7359x 10  7.1317x 1077 Op,/6 0.4637
3.0170x107° 2.8999x 107" 4.5219x107® 0.0454
7.2739x107°  7.9069x 107 1.2463x10~° 0.0373

29
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3 29) KM /b ek sR M, A4 T LA I D, . D, Dy BYURIR S35 N 4 855 700, 2
810 960 F1 3 484 740 pg-s ', I AFHERZEF-J7HI R 2 0.001 5,
3.4 NG T RS JCE R HERUR BN S R AR

U D, Dy, Dy WY HERCUE SR AL SR . W 05 D075 75 e S5 o 88 B T 0 90 5 3R 40 K, ATy 5K
@y IHE . A TCH SR IR R S A Tl BE R X Ta) I R STERE C(FR 1) AR E X (26) 1
o A IO SHER IR R IR I K BT e sk e BAR U 5K (28) T (F12).

11 RARHREEITAEENSHORERE G

Table 11  Unorganized VOCs emission source to downwind monitoring point of mass concentrations pg-m

W
e
S, s, s, S, S, S, S; 5,2
D, 0.054 0 29478 1.138 6 0.669 8 0.1929 0.027 3 0.0151 0.036 3
D, 0.001 1 0.126 6 13.1352 1.666 4 0.428 8 0.0122 0.002 0 0.000 6
D, 0.000 8 0.062 6 0.332'1 0.2219 2.229°6 04210 0.027 1 0.000 7

12 FARHRUR X M S R E IR E R STEk L 5

Table 12 Unorganized VOCs emission source to monitor the proportion of mass concentration contribution

W s
T5 Y
Sl SZ S3 S4 SS SG S7 S12
D, 25.71% 59.43% 4.51% 14.59% 2.60% 2.39 4.44%  20.17%
D, 5.24% 2.55 52.63% 3631 5.78% 1.07% 5.88% 0.33%
D, 3.81% 1.26% 1.33% 4.83% 30.05%  36.93%  7.97% 0.39%

12 g R, FE/ANRGE A TS G Boa SR 0 O el v, B TEVR B A 5 A XU
VR B A A AR AL, (EAR e B iy S ", 76 D, o9 B WS a5 S, S, WIEIEIk A D, 1)
HYW . 76D, TR WA S, S, B ARIT, Wi R RS kTR, 5 ERESIE R . D, i
BRI A S L S,y Sey Son Sy, MEINE] TARAESR AT D, TS EEY, S, S, Sy WAy
YR B AN, IREET DL B4, WA, 7E Dy i LK A S, L S, S Wi E] TR
K AT D, IS Y, HEE B D, T iR R W S, V5 e B R
4 g

1) VeI Tl B AR g X 42, AR A Bl X N 3R 4% VOCs HF I 4R i A K frel X ] 3 W 0 s 0
{E, 38 2/ RE AT TR 43 4 O =X 5 #f A Tl el IX B 20 40 VOCs W R B Y |  J 530 T 20 41
VOCs HEBCEHEBCE 5, 2R T R 25 W00 5 TG 21 21 VOCs HEBCIR (v B ok . 2% 7 Bk B/ XL
ZAER S JCH 2 VOCs HET I8 i b .

2) B B35 e YR A0 0 R XU T W 0 0 B Y VOCs e BE B iy, b XU W N A W 3 2
VOCs. FE/NRGAET, 155909 SO WG 5 ) P R 3 245 7 i i B B 4 .
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Research on traceability method of unorganized VOCs emission in industrial
park under low wind condition

LU Qiugin®, YANG Shuai, HUANG Guanggiu

School of Management, Xi’an University of Architecture and Technology, Xi'an 710055, China

*Corresponding author, E-mail: lugiugin@xauat.edu.cn

Abstract In order to trace and analyze the source of unorganized VOCs from monitoring points around the
industrial park under the condition of low wind and quickly locate the pollution source; a traceability model of
unorganized VOCs emissions from the industrial park was established based on the smoke integral diffusion
model backward method. Firstly, the concentration contribution value of organized VOCs emission source to
downwind monitoring point in industrial park was calculated by smoke cluster integral diffusion model under
low wind condition. The contribution value of unorganized VOCs emission source to downwind monitoring
point was calculated according to the TVOCs value of downwind monitoring point and VOCs environmental
background value of upwind monitoring point. Then combined with the location coordinates of the disorganized
VOCs emission point source, the relationship between disorganized VOCs emission source and downwind
monitoring point was established by using the smoke cluster integral diffusion model under low wind condition,
and the emission source strength of each disorganized VOCs emission point source was calculated by using the
least square method. Finally, the concentration of each unorganized VOCs emission source to the downwind
monitoring point and the concentration contribution ratio to the monitoring point are calculated. The results can
clearly infer the source of unorganized VOCs at each monitoring point. In this case, at the monitoring site S|,
25.71% of the pollutants come from the disorganized VOCs emission source D,, 5.24% from D,, and 3.81%
from D,. In S,, 14.59% were derived from D, 36.31% from D,, and 4.83% from D,. In monitoring site S,,,
20.17% came from D,, 0.33% from D, and 0.39% from D,. The sum of squares of error R between the
theoretical calculated value and the actual value of unorganized VOCs in industrial park is 0.0015. This study
provides a new idea for the traceability analysis of unorganized VOCs emissions from industrial parks.

Keywords industrial park; unorganized VOCs; Gaussian Diffusion Model; least squares method
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