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ABSTRACT: This study has been conducted to quantify the emissions of Volatile Organic
Compounds (VOCs) in a conference room. The carpet has emitted a variety of VOCs, but in
this study, 2 VOCs compounds have been considered: Ethylbenzene and 1,2, 3-Trimethylben-
zene. In this study, a three dimensional numerical analysis has been carried out to investigate
the emission and behavior characteristics of Ethylbenzene and 1, 2, 3-Trimethylbenzene emitted
from the carpet in the conference room. The mass diffusion coefficient and the initial concen-
trations of VOCs in the carpet have been obtained from experimental data with non-linear re-
gression. It has been found that the concentrations and emission factors of VOCs have ex-
ponentially decayed with time and that the concentration gradients and emission factors of
VOCs are different from each other for various components. This study may supply funda-
mental understandings for the emission and behavior characteristics of VOCs.
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Fig. 1 Emission factor of each VOC for first order decay model.
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Fig. 2 Schematic diagram of the room.

Fig. 3 Grid system for the room.
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Fig. 5 Transient concentration of Ethylbenzene in a middle plane of the room considered ( /zg/mg).
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Fig. 6 Transient concentration of 1,2, 3-Trimethylbenzene in the middle plane of the room consi-

dered ( pg/ m’).

il

LHNZ

9]

9

=
F 4

=

79

dMyE Addes 1%
A o] gy ol z7]o] 1,2, 3-Trime-
thylbenzeneoﬂ 3] 2 ¥ =& JEeldE Ethyl-
benzenee 72A17F o)|E 2 E B k7l FHsgod
24071 7ke) A o] AiFte] FHREE A
A3 FAHNA wlg e FEEXE Hojxm Q)
t}. 22y Z7)o)] Ethylbenzene®tl @& &
BEXE H9 1 2 3-Trimethylbenzene& 240A] ¢

|

420X
!

(L Jf oH

e

W
o
g}

]

A

S

o] AatE wo vigtd AZ vz &35 side
AAGGelA vmy g

A el FAFEAME 0
k. ol A Murakami et
A Vs QREIE e FBE wolw Aok
E3, Fig. 79 YEbd viel zbo], Ethylbenzene®t
1,2, 3-Trimethylbenzene2] A|Zkol W& & oA
o HF FEE AFHF HZ FxdeE Ao

2 Uehitth ol 48dAMe HEEA dHeisk A



142 ol A=
eo T " L] T ¥
701 | —— Mean Concentration at Outlet ] |
Elih
E - ]
E
2
St m-
[ =
2
- 40
£
30 4
3
5
o 20 4
104
o L T

1(')0 1%0
Time [Hour]

(a) Ethylbenzene

0 50 250

Fig. 7 Concentrations at the

9 fAE AoE wodzo®

4.4 B
2 d7dAe FHEHECdA #wEEe VOCs

HEEANS dodr]) 43 4¥e i Aol
VOCs9 W&Eo=2He HAdY ALNS 4
A8t Ethylbenzene® 1,2, 3-Trimethylbenzene
o] HEAFE AE}AT £F AEd VOCsY
BEATE ol &3t HduUFdoA FHHEZREH
WEEE VOCse A¥EAES HBobstr] 9§ v
A 339 FAHHE P8

FIHE A WEEE VOCsY F=9 WEAS
= &7 Addez EL& FaA AEe A
o] Ao wet Ha AFIFHE ZazAe
o, % 2 WEAse gAAGgLE 7 AE0n
Aol7t ASE ¢ F U EI, AUFT
3 A8 Ang dHRY, A7 EFE F
3 27187 AfE Qs Aol AYPIFE 7t
HEd A wEEE VOCs EFE9 AT 7oA
9] ¥xi Yolzch 7)o AYROE L ¥
T2 ¥ Z Ro|d Ethylbenzene® 7% 2404 7te]
A% o AL AFd FGAA wf F2 F
EEYE dolxm gjonf, x7|o Ethylbenzenedol
B F& F=EEE Rold 1,2 3-Trimethyl-
benzene® 7§ 120A17te] A3 o]Folle T
7 843 gadto 240A3k0] AR o vigy
HIZgAR Bz ¥ FEFEE Hola A

o FEFEAME e 22 F=s YeEE

()

2

e

ki

80 T T T L L)
704 [ —— Mean Concentration at Outiet ] ]
—
£ 60 J
£
o
2 50 4
[ =4
K<)
‘('“' 404 <
£
& a0 ]
Q
S
o 20 -
104 .
—_
0 T L) T r
0 50 100 150 200 250
Time [Hour]

(b) 1, 2, 3-Trimethylbenzene

outlet in the room.

& Fate e AU W3
QAFHoloF @ Rolvl, ¥
718 APR #

2
o2 7lddd.

2 = A%
=
)

[«

Aol
Q

gl 714 ¢ AL R
£ 7

o] EEL 2003¢E #FFEAFAF(IAAAN
KRF-2003-D00015)9] Aol ol ATH

k-
f.om, ool A} =Yt

i
s

A28l

1. Molhave, L., 1990, Volatile organic compounds,
indoor air quality and health, Proceeding of
the Fifth International Conference on Indoor
Air Quality and Climate, Toronto Canada,
Vol. 5, pp. 15-33.

Sack, T. M., Steele, D. H.,, Hammerstrom, K.
and Remmers, J., 1992, A survey of house-
hold products for volatile organic compounds,
Atmospheric Environmental, Vol. 26, No.6,
pp. 1063-1070.

Gue, Z. and Tichenor, B. A., 1992, Proceeding
of EPA/ AWMA Symposium, Durham, NC.
Sparks, L.E., Tichenor, B. A., Chang, J.C.S.
and Guo, Z., 1996, Indoor Air, Vol.6, pp.
31-40.

Guo, Z., Sparks, L.E. Tichenor, B. A. and



3o A st Eo)A u& 5= Ethylbenzene® 1,2, 3-Trimethylbenzene® A& &4l &4 FAHNY A5 143

Chang, ]J.C.S., 1998, Atmospheric Environ-
ment, Vol. 32, pp. 231-237.
. Guo, Z., Chang, J.C.S. Sparks, L.E.- and

Fortmann, R.C., 1999, Atmospheric Environ- ‘

ment, Vol. 33, pp. 1205-1215.

. Kim, S.D., Seo, B.R. and Yoon, ].S., 2001,
A study on volatile organic compounds
(VOCs) and formaldehyde (HCHO) emission
characteristics from furniture, Proceeding of
the 32nd Meeting of KOSAE, pp. 163-164.

. Shin, D.M,, Kim, C.N. and Kim, D. S., 2002,
Emission characteristics of volatile organic
compounds (VOCs) from a carpet, Korean
Journal of Air-Conditioning and Refrigera-
tion Engineering, Vol. 15, pp. 177-178.

. ASTM D5116-97, 1997, Standard guide for
small-scale environmental chamber determi-
nation of organic emissions from indoor
materials/products, ASTM D5116-97, ASTM

(American Society for Testing and Ma-
terials).

--10.Lee, S.C., Choi, C.R. and Kim, C.N,, 2001,

Mathematical modeling and analysis on the
behavior of VOC, Korean Journal of Air-
Conditioning and Refrigeration Engineering,
Vol. 7, pp. 627-636.

11. Murakami; S., Kato, .S" Kondo, Y., Ito, K.

and Yamamoto, A., 2000, VOC Proceedings
of the Seventh International Conference on
Air Distribution in Rooms, Vol.1, pp.473-
178.

12. USEPA (United Stated Environmental Protec-

tion Agency), 1995, Inside Story: A Guide
to Indoor Air Quality, EPA 402-K-93-007,
USEPA, Washington DC.

13. USEPA (United Stated Environmental Protec-

tion Agency), 1991, Sick Building Syndrome,
EPA 402-F-94-004, USEPA, Washington DC.



