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A Study on Concentration of Indoor Nitrogen Dioxide in
Relation to House Characteristics

Won-Ho Yang + Hyun-Joo Bae + Hyun-Yong Kim + Moon-Shik Zong » Moon-Ho Chung

Graduate School of Public Health, Seoul National University

Abstract

Indoor air quality tends to be the dominant contributor to personal exposure, because most
people spend over %% of their time indoors. For some contaminants, exposure to indoor air
poses a potentially greater health threat than outdoor air exposures. Indoor nitrogen dioxide
(NO2) levels are mainly affected gas range, flue gas spillage, kerosene heaters, wood-burning
appliances and cigarette smoke. In addition, indoor NO: levels are influenced by such house
characterization as surface reaction and air exchange rate.

In this study, the measurements of indoor and outdoor NO: concentrations were taken
using identical protocols, and information was collected on housing characteristics using
identical questionnaires in 14 houses out of 15 houses for daily 30 days in Brisbane, Australia.
The usage of gas range was the most contributing factor in indoor NO- concentration in
relation to house characteristics. Average indoor and outdoor ratios of NO:» concentration in
electronic and gas cooking houses were 0.6+0.1 and 09102, respectively. The frequency
distributions of NO: concentration in each house were approximately log—normal. Geometric
mean of indoor NO» concentrations of electronic and gas cooking houses for daily 30 davs
ranged from 25 ppm to 11.5 ppm with a mean 6.8, and from 4.7 ppm to 286 ppm with a
mean 156 ppm, respectively. The NO: concentrations between electronic and gas cooking
houses were significantly different (p<0.05). Since each house has different life-style and
house characteristics, sampling interval to measure the NO: levels was recommended above 7
days.

Key words : Indoor air quality, Nitrogen dioxide, House characteristic, Indoor/outdoor ratio
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Table 1. House characteristics in 14 houses

Number of house with  Number of house without
the house characteristic  the house characteristic

Qutdloor

Duplicate mz cat!entr?tim {pyb)
]

®  Indaor
House tvpe 10 4 .
(single detached house! 0 ' T ) T
Attached garage 3 6 Criginal NO, cawentration (mb)
Smoker 1 13 Fig. 1. Relationship between original NO. con-
Gas range 7 7 centration and duplicate NO:» concen-
Window open 13 1 tration.
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Table 2. House characteristic associated with indoor NO» concentration

Mean indoor NO» Mean indoor NO- - value value
with characteristics (ppb) without characteristics (ppb) prva
Gas range 156 £ 87 6.8 © 33 -2.0330 0.04

Table 3. Geometric mean concentrations of indoor and outdoor concentration, and indoor/outdoor
ratios of daily NO» measurements for 30 days in 14 houses

Indoor (ppb) Outdoor (ppb) Indoor/outdoor
House 1 53 T 24 88 = 44 06
House 2 52 ¥ 27 78 T 41 0.7
Electronic House 3 78 * 4.1 154 + 6.2 0.5
range House 4 114 * 44 184 * 66 0.6
House 5 + 17 28 £ 30 07
House 6 89 + 41 126 = 65 0.7
House 7 219 © 77 251 * 105 0.9
House 8 65 * 35 82 £ 53 08
House 9 47 + 52 57 £ 7.1 0.8
Gas range
House 10 151 £ 72 148 = 84 1.0
House 11 286 £ 100 232 £ 11.0 12
House 12 | 115 + 47 126 + 66 09
Smoking House 13 167 = 3.2 194 * 43 0.7
(zas range
and smoking House 14 209 T 68 | 171 * 43 1.2
B AnzRE Tg 14717 7247 NO9 3T 24 & FJEC] 0544 079 WAE 7HAH, BE 06
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