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Estimation of Odor Emissions from Industrial Sources and
Their Impact on Residential Areas using the AERMOD
Dispersion Model

oy

AN B ol A A =9 F o

(20104 10€¥ 25%

A 4=, 20104 12¢¥ 169

47, 20104 12¢¥ 30¢ =) =)

Sang Jin Jeong*
Department of Environmental and Energy Systems Engineering, Kyonggi University

(Received 25 October 2010, revised 16 December 2010, accepted 30 December 2010)

Abstract

In this study, the AERMOD dispersion model was used for predicting odor concentrations and back-cal culating
industrial area source odor emission rate. The studied area was Sihwa industrial complex in Korea. Odor samples
were collected during two days over a year period in 2009. The comparison between the predicted and observed
concentrations indicates that the AERMOD model could fairly well predict average downwind odor concentrations.
The results show odor emission rates of Sihwa industrial complex area source were ranged from 0.204 to 2.320
OUms ! (average 0.476 OUms 1). The results also show wind speed and direction are important parameters to the

odor dispersion.

Key words: Industrial complex, Odor, AERMOD model, Area source, Emission rate, Residential area effect

1. =

AF Z7lel e FrARAe] Fgoz we F7
DA7E b e ol SAE R e AA ol
olof we} wiE A9} At WA EE A
o= olF wie F3E= YA G A] A EH o
2 H)sto]of sl= FAl o]t} (Drew et al., 2007)
*Corresponding author.

Tel : +82-(0)31-249-9734, E-mail : §jung@kyonggi.ac.kr

ol M s Al A GellA v EEe o4F dd

ol

o F

e mgAes AL sk 20053 K712
wAYs esel otAMANE Adstdc) ma
S S P

45od 40w WSt ek, ol wet 2007
742 Aol 16702] oA A| o] AAHe gl
] o]E F tfilo] It i Abd A (15714
oln izt A4 gelet(A7 m AT
1, 2008). Tiebd ARl Aol A oH BelE 95kl
A A A= AsHoz sEolel T A

J. KOSAE Vol. 27, No. 1(2011)



A73rH 7} Aol nx= ok A7k v
o} o} (Rosenkranz and Cunningham, 2003). 78]}
HAx 2IFS oslnz ) ogEdE ERY
o] )= 3 9luk(Nicell, 2009). w524, v =]

Jelm SR AR 5 W 29Ul EHE o

_\2 rlr‘

2

A, F Bk 223 -84 (receptor)ell A
A= Haet 3 AA)A Do (Smith, 1995).

el M e 71719 Lol iEHE 4 &

HEAL FEANAN F=E ASe7] Slete] & @
& sy} welo] AbgE|o] $ieh. Smith(1998) %
G 2R o2 B SRl FE FoHE
913te] Gaussian =& A3 2 A3 el
7], Ao 2= 222 47 =rt B v
W& Ao F23F QAlela dt¢loh Mussioet al.
(2001)¢- < /‘ﬂ 2GRN W ET e o el
o8k o}Hedsk ulwE AAkslr] $18ke] fluctuation
plume dlsperson model & 7itste] A =4 F
4 o) ot i RS Yok As ok 0
e 2 mARE 4 gleloh Saker et al. (2003)->
London %] gl ==l W EH: o3 o)A
A Frhsr) siskel wIF EPACIA AT
COMPLEX-1 29& AMg3}gich 2152 oFF
el ekl Brksk] 913 Adabe E FRp s,
A7), o4 A DA, BT A7 5L A
o}. Sheridan et al. (2004)-> O}O‘EHEOJ] AE FAk
A EEE 4= A7 7IE
=2 Hr)3}7] ¢sle] ISCST3 = ‘::L_—% h
Eol| AT 37 7IES AHEEhe 7S 1At
1,000m= ur|= EPACA A ELsl= 7|Fo 2 Frlst
780myrl W 7o 2 eyt Wang et al. (2006)=
CALPUFF$} ISCST3 mdl& Alg-3lo] ZAlellA] uj
9% ok e Frlekgeh 94 A=A )
wel A F wd wE o wlEeke sejwsieicia
s}9ic). Drew et al. (2007)2 ADMS3.1 2de A&
stel 7] e AT ARt = A A )
A Fe) AzE ok FohE skdeh g W=
FEE A A% A% 4T o P e 4
aletw sge

Abeh Aol A ofF wiERF AP Bl odEF H7tel
3t =l == Jeong(2002), Choi et al. (2005),
Jeon et al. (2006), Kim et al.(2007) 18] 32 Jeong

fo

ko_%
L
L
2
)

st 7] 3 AR A 27 H A 15

(2011)¢] 9177} <lek Jeong(2002)2 AUSPLUME
RS o] §3le] oF] 9 ofgkS I3r] $3t Al A
A3} F7] DA Abe] o]A P W AFE ¢ A
Al A o] AARE KM FAbsTl A4
H o|AAZ e} §AFslekaL 3k} Choi et al. (2005)
ARt Ao w7 EA 0] o H A EekEe] A
W& A4S sk 252 Ak Ao W&
°4°ﬂ A Eehpae] W&ol /M e A st
3+t Jeon et al. (2006)*‘ gl oOF wE &
A& °d?—‘& A A zdA F3teael kRt
wo] wi&¥-S #hqlskglet. Kim et al.(2007)
%Hd FAA AN 3F W IS A5}
A =g A AdE=E 7l A
A A 7 A E Aoz wA 5}
9Je}. Jeong (2011)— CALPUFFg} AERMOD =3 g
o] g-3ted Ak A HqellA] oF] wiEE-E HI %
AERMOD 299 o =%]7} CALPUFF =3 2]
B} oft ¥/ vepdelar shgl ot 1 Aol
=24 gokekar shsiet

o] o] - 9] AFolr] o & gl whe} Fe] =
el M= At mEllS o] 837 ofF wiEdle wiEa
7k #s] o]felA giA|R el A= Jeong
(2002)3} Jeong(2011)°] A+ A|9jstae A 2
S 5% oF wE A=s Gk A3t
ot whEbr] B Aol A diaked o] 50km
o5} ()= EPAC wt=d thA} 9J o] 50km o]}l
7% AERMOD ®9& 233}1 9)L)o]m= AER-
MOD 2el3 Ahg-sted Abch 2 qelA] ofF wi ek
£ AEka 1A FARA ] w2 dEE Frhet
34} g}

E rlo

EAS

Ll Ll [gh
RO

2. ATy

2.1 &4 ool

AERMOD 2H2 A9 t)7] 2982 S xg o=
= H ez u)Z EPACIA AAsEe TAwd
ojt}. vl EPACIAE diAted o] =7 2] (50km
)¢l 7% AERMOD 249 Al4-& FHslx 9ot
(Zou et al., 2009). & A7+ tjAeddo] 7kmx 8km
o]=2 AERMOD ®2®& Apg-3hct.

AERMOD =92 A24dl 2§ =% (plume



AERMOD ®

model)e]ch. =&l A|AEle 3 =Z=2 3 (AERMOD)
I F 7IA] AAE Z=2M2~2 AERMETZ AERMAP
£ 7FA3 v AERMET: 712 A2 AlAamle
2 AERMOD?®] 7% J8rtag A == 19
o]t} AERMAPE: 2| 3e) i3t Axje] z=z 73 °IU}
oubd 0 2 AERMOD w9l Z5-8 Z5julsf

(A¥ell FEsh= 5 A¥E webke —a-%ﬂ
F ) =ges 24 i Teles 2F 4
A FEANM F s olE Al Wl 5"
ot YWMWh T A7 FUSAIRE 22 A ¥ el
elE 73$- AERMODe|ME $-41 #e]a2x (dividing
Streamllne height) 7138 =8]8t 3 = o=
T 7HAe] A S = EFC
A AR (U.S. EPA, 2004). AERMOD = dej| A 1A
== o) FAFE (convective condition) T 7]elA] Fx=

2 7o AL ohes 2

CT{ Xt Y Zr} =f - Cc,s{ Xt Y Zr} +(1_f) Cc,s{ Xt Y Zp}
@

A7IM C{Xnynzt e ¥ w20l Cod X Ynzds &
3 EF A 71 E(FHA ok se A dF A
gt ok 71)E ek Cod X,V 2 }l“ A&
webrbe e 7o & vel 1, fe &5 A
o w2 F-AFH4=(weighting function), {x,,yr, z}e= %
44 FH;o|x 22 FF vig oz RE Fx A7}
A golelth zy=z,—z& F& A& FolelA 584
7HA] el Al ze EA0 A& Iwold

= - =

2.2 o =3 ot =2 (Back-calculating
Odor Emission Rates)
o A W oGl HE & |
2599 3hRelA #E5H =T o] 43 2
OJW AAREE 4 Qlet. Smith(1993)& 374
%= (OU: Odor Unit)e} kAl mdll 8- A4S
43 = (0U)E B¢ = 7] Slsted o
MEFE F 299 OUm’sh Al el
oumst, M 999¢e OUmslo=z Ao oF st}
a7 3}gdt} Wang et al. (2006)¢)] w2 s}FollA] 5
= G (0U)7} FoAAIH elof] gt WEF Q,
(OUms™, Wl 2] e=)E o Aoz 73 4 9l

o},

Q=0 X C,/C,

2

r.;jlm%:i

L A

@)

BaE o4

Residential area
Windbreak

Industrial area

145

2 10
5] {
° .,
=
® 135~ b &
China Japan
1395 :
120 125 130 135
Longitude (E)

Fig. 1. Computational domain of Sihwa industrial complex.
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source block.
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Table 1. Predicted emission rates (OUms™?) of various source blocks.

2009.03.25 2009.03.26
Block No. Sampling site Average
Day Night Day Night
1 Chemical, Food 0.414 0.155 0.519 0.221 0.327
2 Chemical, Plastic 0.386 0.146 0.961 0.225 0.430
3 Chemical, Gas 1.305 0.195 0.979 0.609 0.772
4 Chemical, Paper, Food 1.918 0.308 0.555 0.355 0.784
5 Waste, Sewage, Textile 3.107 1.533 2.884 1.758 2.320
6 Power plant, Steel 0.442 0.207 0.412 0.257 0.330
7 Machine, Paper 0.387 0.162 0.361 0.201 0.278
8 Automobile, Plating 0.446 0.149 0.337 0.183 0.279
9 Machine, Copper 1.176 0.216 0.328 0.178 0.474
10 Machine, Steel 0.342 0.213 0.318 0.264 0.284
11 Machine, Metal 0.342 0.125 0.303 0.154 0.231
12 Machine, Electronic 0.340 0.072 0.842 0.161 0.354
13 Machine, Electronic 0.354 0.080 0.319 0.174 0.232
14 Electronic, Metal 0.377 0.094 0.341 0.201 0.253
15 Machine, Metal 0.458 0.131 0.409 0.269 0.317
16 Steel, Chemical 0.468 0.141 0.418 0.197 0.306
17 Steel, Machine 0.380 0.096 0.344 0.131 0.238
18 Steel, Formulafeed 0.531 0.121 0.322 0.110 0.271
19 Steel, Pulp 0.341 0.071 0.308 0.097 0.204
20 Pulp, Paper 1.903 0.435 2.473 0.432 1.311
21 Furniture, Steel 0.283 0.472 0.369 0.098 0.305
22 Pulp, Paper 0.305 0.115 0.396 0.319 0.284
23 Paint, Glass 0.380 0.155 0.727 0.161 0.356
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Table 2. Odor Standards and regulation for selected countries (Drew et al., 2007).

Country Odor standards

Odor assessed at receptor (except in Victoriawhere assessment is at the property boundary).

Augrdia Odor concentrations and percentiles vary for each state

Denmark Should not exceed 5~ 10 OUm™

European Union

(draft for sewage Zero odor at site boundary or residential area; or lessthan 1 OUm ™ for more than 98% of the time

treatment works)

Germany Residential and mixed areas; 0.1 odor hours Industrial and commercial areas 0.15 odor hours
Uses 0~ 5 odor-intensity scale, with 0 being no odor and 5 being repulsive. Odor is acceptable

Japan at 2.5~3.5onthisscae

UK 50Um 2 for 98% of the year (de facto level) 50Um 2 as a 98th percentile for new-build waste
treatment plants 10 OUm 3 as a 98th percentile for existing waste treatment plants

USA No odor should be detected at site boundary.

Korea* Odor assessed at boundary. 15~ 20 OU at site boundary

*National Institute of Environment Research in Korea(2005)
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