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ABSTRACT

The purpose of this study was to determine nitrogen dioxide (NO:2) decay rate by reaction between NO2z and
interior materials in Korean residence. The results of this research could be helpful to choose the interior
construction materials and to study on reduction of indoor air pollutants. The results of this research are as
follows;

For 30 residences in Seoul and Incheon from october 2000 to march 2001, the mean of infiltration rate was 0.70
T0.44 ACH, and single-detached houses (7 houses) and apartments (19 houses) were 0.97 £0.55 ACH and 0.61
10.34 ACH, respectively. The CO: decay followed approximately first-order process (R’=0.97+0.02). There
existed a statistic significance in filtration rate between houses built in 1980 s and built in 1990’ s by t-test
(p<0.02). Mean of NO: decay rates in 26 residences except 4 residences was 0.94 £0.49 hr-!, and also 0.861+0.49
hr-1, 0.9710.50 hr-! in single-detached houses and apartments, respectively. Mean NO: decay rates in houses
built in 1980’ s and 1990’ s were 0.78 £0.37 hr-!, 1.33%1.03 hr!, respectively. Nothing were showed statistical
significance among indoor temperature, indoor humidity, and NO:z decay rate. However, NO: decay rates had a
tendency to increase by increase of temperature and humidity. Average volume/surface of participated houses was
0.55£0.07m and mean NO:deposition velocity was calculated as 1.46 £0.59 msec-1.
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Fig. 1. The flow chart of this study.
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o714, Ci:

outdoor concentration(ppm), I :

indoor concentration(ppm); Co :
infiltration rate
{ACH : Air Exchanges per Hour), G : generation
rate(cm’/hr), R : removal rate(cm'/hr), V : volume of
the room(r’), m : air mixing factor.
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o171, C: : Indoor NOz concentration at time=t,
Co : Indoor NO2 concentration at t=0.
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Fig. 2. Schematic of determination of NO:z and CO:2 decay
rates.
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Table 1. House characteristics of participants in relation to
indoor NOz level

Smoker Gas range

Yes No Yes No

Single detached houses

4 7 0
(n=7)
Apartments
14 23 0
(n=23) 0
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Table 2. Comparison of infiltration rates between single

Table 3. Comparison of infiltration rates by means of

detached houses and apartments (unit: ACH) construction year (unit: ACH)
Single detached houses Apartments Total Houses built after 1990’s  Houses built between 1980°s
(n=7) (n=19) (n=15) (n=11)
Mean+S.D 0.97 £0.55 0.61+£0.34 0.70+0.44 Mean +S.D. 0.51+0.29 0.94 +0.49
Range 0.44~2.01 0.13~1.59 0.13~2.01 Range 0.13~0.99 0.37~2.01

Mean2S.D =070 £ 0.44

Frequency distribution

02 04 08 08 1 12 14 18 18 2 22
Infiltration rate {ACH)

Fig. 3. Frequency distribution of infiltration rates in 26
houses.

& 0.70 0.44 ACH(AIr Exchanges per Hour)o1%)
th 8 S4HEZ s 5592 F$ 0.97 0.55
ACH, obE2] 4-$+= 0.61 0.34 ACHR o}tEZ}
G=Fed vl WaFroe g velto) A
O FoJst Aol g ERNA] E34tHp=0.075). Z}
FeoA EA45 @18 BxE gz g
4t log—normal) £FE el (p<0.05)
<Fig. 3>.

Auls} e & ol 717 o] FE op|E]
ol 7] &0l Fa st F-g vzt wpeha], 87
3 A - o] LEAbole] W AAAAE <Fig. 4>
of LERGITE AW - 9] LRAto| 9} EI)E Apo] 9
AAALRDE 032019, BAHORE #9354
& RATHP=0.015). A2 F719 Al 873k

1

y = 0.03X +0.37
R?=0.32
p<0.05

N

infiltration rate(ACH)

Temperature( °C)

Fig. 4. Relationship between temperature difference(indoors-
outdoors) and infiltration rate.
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Table 4. Comparison of NO2 decay rates between single

detached houses and apartments (unit:hr‘1 )
Single detached
ng %ufs:ezc © Apartments Total
(0=7) (n=19)
Mean +S.D. 0.86+0.49 0.97 £0.50 0.94+0.49
Range 0.34~1.56 0.34~220 0.34~1.56
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Fig. 5. Frequency distribution of NO2 decay rates in 26
houses.

Table 5. Comparison of NO2 decay rates by construction
year (unit:hr)
Houses built after 1990’s  Houses built before 1990’s

(n=15) (n=11)

Mean+S.D. 1.33£1.03 0.78 £0.37

Range 0.52~4.31 0.34~1.26
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Fig. 6. Relationship between NO:2 decay rate and indoor
temperature.
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Fig. 7. Relationship between NO: decay rate and indoor
humidity.
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Table 6. NO2 deposition velocity between single detached
houses and apartments (unit: 10-4 m.s1)

Single detached Apartment
house . Total
(n=7) (n=19)
Mean +S.D. 1.44 +0.71 1574064 1.46+0.59
Rangs 0.57-2.84 0.81~2.65  0.57-2.84
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