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Emission rates of VOCs/VVOCs from multi—layers and their impacts on
indoor air quality of Apartments

Chang Hyun Yoon, Kyung Woo Kwon", Jun Seok Park’
*Graduate School of Architectural Engineering, Hanyang University, Seoul 133-791, Korea
*Department of Architectural Engineering, The College of Architecture,
Hanyang Univerisity, Seoul 133-791, Korea

ABSTRACT: The purpose of this study is to evaluate the impacts of finishing materials’'
VVOCs and VOCs emission rates on indoor air quality of Apartment. VOCs emission rate of
multi-layer finishing is predicted using the effective diffusion coefficient of each materials,
and then the prediction is compared with Mock—up test and sample apartment house. From
the results, the prediction of multi-layer finishing using the effective difusion coefficient show
good relation with the measured values.

Key words: Indoor Air Quality(2W&7]4), VOCs(3 &4 #7]38E2), Emission rates(§&

), Multi-layers finishing(&&w}7k21A))
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Table 1 Outline of Mock-up

Structure RC / 3 floors

Mock-up 3rd floor

Volume 4.7TW1x5.3[D]1%x2.4[H] {m]
16-24 C/30-70%

Temp./RH c/ 7

(None Air conditioning)

Ventilation

Plan

0.2/h (4.3 em*/m® at 4Pa)

=

EE] 3

Table 2 Detail of finishing materials

Emission rate [ug/m°]

Materials Formaldehyde TVOCs
Wooden Floor 18.0 29.0
Floor Adh. 3.0 70.0
Lining Paper 6.0 65.0
Glue 8.0 74.0
Wall paper N.D 16.0
Wooden Floor (D:7.7% 107%m)
/Floor Adh (D:1.2x10-4m)
Floor
s 0% 104
Glue (D:1.0X10™%m)
Wall and s
Ceiling / Basic Sheet (D:1.0x10~%m)

Table 3 Outline of the measured apartment

Structure RC / 15 floors
Floor 7th floor
Area 188 [m’]
Temp./RH | 21-25T/20-60% (Floor heating)
Ventialtion 0.2/h (4.3 cm’/m” at 4Pa)
Plan
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Table 4 Sampling and analysis method

DNPH cartridge (Supelco)

10 L (167ml/min)

HPLC, High Performance Liquid
Chromatography, Waters

Charcoal tube (SIBATA)

VOCs 10 L (167ml/min)

GC/FID, Shimazu
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Fig. 2 Emission rate of Floor multi-layer
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TVOCs concentration in Mock—up

0000

First Grade
~=--8econd Grade

1000

100

0 5 10 15 20 25 30
time [day]

Simulation results of Indoor TVOCs concentration
according to finishing matenals



2445 7MAESR, B o zdsrge
0.23/hE AMAsIGgon AlLR Moz &
PA

Fig. 6] o|Z&7k1} Mock-upol A9 A&=gS
Hlnato] vERATE fE R Aol A e TVOCs
WeFol A mEE) dole A= ghol
ASRET =99 A Fo] AW TVOC =

Ao AAXME vt T 149 AAE d=H7)
A5A o 24 veidn Jdd. 22y e
T 149 o] Fo M= AFAY o FH Alolo] &
3 ZAAAE Yz e Aoz A
o} Fig. 79l 713 AF 3l ALEH 1
AE T5E AA Alge] W Ay TVOCHE
9 & ke Yehdo, wEFo] 100ug/mh(E
A 250pg/wrh B EHHREQ A wpRAE AL
3o AUE w3t 89S A, v ¥ 39 %
= FAd 2530pg/m'e FES JERY A7k
Aot A Ardor AWssEr gadte] |l
7 2098 o]Fel= 100ug/m' o3t FAshe Ao
E qFHUY. ojud W&ol e o 9
39 AE vz 209 ol Fdf, ztz} GOOﬂg/m’TJr
1500ue/m'& YJER] AR gFolgAd =
AdE7| A& AAstL de TVOCs?iJ_
71EE 293 Ao dFEHU

l

5. 48

2 AN E 7E9 AT7ZE9E wegtog
%] & ME wAY Ao we
AYl VVOCs¢t VOCs ¥=& ot
Mock-upd} #FFH H¥L AAsY o
e 488 I

(1) Mock-up¥} &EF¢
o] Aolste] z7|o& B} w}
tlato] =9} VOCse| W&Esko] £
Aot Azt Aol A WEFol 7
A 3 A7 AR Fol=Ew AFE Jehddh

(2) W3t dA vpghel A, Mock-upl A= A7t
o] 73t u}a} W&ol A&Ho g rd Fny i aed n}
308 Feoe EgulEelm= 10-20ug/nth,
TVOCst 117-145ug/urh® 30 5 wh&gkol 7+
2830 FEFHY ALE 27]oE #ol7} 9l
o 30% Fole Eddslol=rl 38ug/urth

r[J £
o

i)

2

o

2

TVOCs7} 151pg/imhe) W&8k2 A }elu] Mock—-up
Ago] Azt A gk vERllch

(3) vtk mizkel 3%, Mock-up A@H) A= v}
Z 309 Folx ELUEtel=rt 67-114ug/n'h,
TVOCsE 93-167xg/w'hE Yeld A|zE 7 3ol
u g wEge] At ¥ ek BRoe Fe o
2 2AEN 3 53 49 v 309 olF
de FeFYdA e FLdstol=9 TVOCs ¥
%] Mock-up 2% A FAME FLd o]
= 87ug/wh, TVOCsE 111pg/whe] W&Fe 1}
et

(4) AE vlZAdAe VOCsALG S T4 9
1249 8508 7F4E38HAL Fickd AH A& A

o

_g_f)—]_o:] Erl’g- H]»%}' —?—-9] TVOCs oé‘

1, ol T MEAA HAd o2 Ay
TVOCs A7l 5=R3E oS3

3 7

E d3e merjed $4d7AESAAYdY #4Y
(R11-2005-056 -02002-0(2006))7} F+=371 4 A H 3] 2| 9]
Yoz FYHAYL

Aug#

1. ECA (1991), Guideline for the characterization of
VOCs emitted from indoor materials and products
using small test chamber, Indoor Air Quality and
Its impact on Man, Report No.8,

2. Park Jun-seok, et al (1998) "Survey on Volatile
Organic Compounds and The Effect of Emissions
from  Building DMlaterials in Residence",
Transactions of Architecture Institute of Japan,
509, 27-3

3. Wolkoff, P. and Nielsen, P.A (1996),Approach for
Indoor Climate Labelling of Building Materials,
Atmospheric Environments, Vol. 30, pp. 2679-268

4.Park Junseok, Yoon Chang-hyun and Kwon
Kyung=-woo, 2005, Study on Prediction of VOCs
Emission rates from Multi-layers Materials by using
Effective Diffusion Coefficients, Proceeding of AIK 2005
fall annual conference

5.Park Junseok, Yoon Chang-hyun and Kwon Kyung-woo,
2005, Prediction of VOCs Emissions from
Multi-layers Materials, Korean Journal of SAREK

6. Wolkoff P., Kjar U. D., Knudsen H. N. and
Nielsen P. A. (1996), Characterization of emissions
from building products: Long-term chemical
evaluation. The impact of air velocity and
concentration, Proceedings of Indoor Air 1996, Vol.
4, 337-342

7. Crump D. R. and Madany I. M. (1993), Daily
variations of  volatile organic compound
concentrations in residential indoor air, Proceeding
of Indoor Air 1993, Vol. 2, 15-20

8. Yu C. W. F., Crump D. R. and Squire R. W.
(1999), The effect of introducing new materials on
the indoor concentrations of VOCs and
formaldehyde in an unoccupied test house,
Proceeding of Indoor air 1999, Vol.1, 420-425

- 300 -



