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ABSTRACT: We measured the time-dependent concentration of VOCs emitted from Ondol
floor, furniture, and the wall made of various building materials. After obtaining results from the
previous measurement, we developed the estimation equations of the concentration decay, and
obtained the estimated graphs for the concentration decay under different air change rates and
loading factor conditions by using the estimated equations. We conducted our tests by applying
our measurements to real residences for 110 days in the case of fumniture and for 40 days in
the case of the floor. We also conducted experiments in the cases of various wall materials for
7 days which totaled 10 times. We used the GC/FID for experiments for real residences accord-
ing to the specified procedures of the NIOSH 1501, and carried out experiments for wall materi-
als according to the specified procedures of the ASTM 5116-97. When conducting experiments
for wall materials, we set the temperature and relative humidity at 23C and 50%, respectively.
We also set the air change rate and loading factor at 0.7/h and 1.617 mz/ma, respectively.

Our results showed that it is possible to predict proplrly the time-dependent concentration
decay of VOCs by using logarithmic functions in both cases of experiments for real resi-
dences and for wall materials. Furthermore, we found that the concentration decay rate of
VOCs increased rapidly as theair exchan‘ge rate increased while the concentration decay rate
decreased as the loading factor increased.

. Key words: Indoor air quality(dWF714), VOCs(3 247783 E), Ventilation($7]), Emis-
sion factor(®#& 7% %), Loading factor(¥3}-&), 7} 7(Furniture), =5 (Floor)
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Fig. 2 Measurement room.

Table 1 Measurement room

Floor installation (W XD XH mm)

Furniture installation (W XD xXH mm)

Size 3,000 % 4,500 2,150
Installed area 2,800 % 4,300
Loading factor 0.465 m?*/m*

4,200 X 3,600 X 2,300
4,000 X 660 X 2,300
0.294 m%/m®

Air change rate

0.7

Table 2 Overview of measured specimens

Specimen 1st finishin, I
No. (vs XHXD Z?ne) (liquified tceramic 300um)|  2nd finishing
1 200 % 200X 5, glass panel O -
2 200x 200, gypsum board X -
3 200% 200, gypsum board O - ]
4 200X 200, gypsum board O Wall-paper
5 200X 200X 50, concrete X -
6 200% 20050, concrete O -
7 200X 200X 50, concrete O Wall-paper
! 200X 200X 50, concrete +mortar x Wall-paper
9 200 200x50, concrete+mortar O -
10 200X 200X 50, concrete +mortar O Wall-paper -
11 {200 X200 %50, concrete+200X200, gypsum board X -
12 1200 200 X 50, concrete +200% 200, gypsum board O - .
13 | 200 % 200 x50, concrete +200% 200, gypsum board O Liquified bonding agent
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Fig. 6 Prediction of ethylbenzene decay.
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Fig. 7 Prediction of m,p-xylene decay.
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Fig. 8 Prediction of o-xylene decay.
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Fig. 9 Toluene concentration (Furniture).
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Fig. 11 Prediction of BTEX.
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Fig. 12 VOCs concentration (specimen 7).
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Fig. 21 Prediction of o-xylene decay.
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