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Abstract

Indoor air quality can be affected by indoor sources, ventilation, decay and outdoor levels. Although tech-
nologies exist to measure these factors, direct measurements are often difficult. The purpose of this study was
to develop an alternative method to characterize indoor environmental factors by multiple indoor and outdoor
measurements. Using a mass balance model and regression analysis, penetration factor (ventilation rate divided
by the sum of ventilation rate and deposition constant) and source strength factor (source strength divided
by the sum of ventilation rate and deposition constant) were calculated using multiple indoor and outdoor
measurements. Subsequently, the ventilation rate and NO, generation rate were estimated. Mean of ventilation
rate was 1.41 ACH in houses, assuming a residential NO, deposition constant of 0.94 hr”'. Mean generation
rate of NO, was 16.5 ppbv/hr. According to house characterization, inside smoking and family number were
higher NO, generation rates, and apartment was higher than single-family house. In conclusion, indoor environ-
mental factors were effectively characterized by this method using multiple indoor and outdoor measurements.
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Table 1. Characterization of houses of participants accord-
ing to questionnaire

Characteristics Number %

Passive smoking Yes 51 48.1
(Indoor) No 55 51.9
Family number <3 60 56.6
>3 46 43.4
House type Single-family 71 67.0
Apartment 35 33.0

House age <1 year 0 0
2~4 year 8 7.7

5~10 year 39 375
11~20 year 39 31.5

>20 year 18 17.3
Road type near house 4 lanes 23 219
2~3 lanes 37 352
1 lane 32 30.5
Others i3 124

dedd 4
FH 2o FHE AVEE 7HE Be

2Hd ol Aot

3.2 M Y M2l ojMEEA 5k

A FEloA E49 59 Bee Ay NO, B
EEE 16.08+7.27 ppbvol i, AejE 15.23+7.48
ppbvolth(Table 2). A E 58 2y - 8] ¥+
o) 71872 71491 A7 40 ppbv © 24A17F 50 ppbvE
Z38kA) ggkek mEw, i A 9 4] 5%
Hl([/O ratio)= 1.15 )Y 3, FEH=E= 0.510]0 T

defr 3 H AU g 499 NO, ¥+ 4}
207 U)4A 78 E(log-normal distribution)S R %
tHp< 0.05). F A 2 49 F28& 188 9
AUl NO, Bl e Aoz AT & AP

o £
o riﬂ, -z

i=}

o
peS
Es
2~

53 ojAtelddth 2 Frle
=
~3

Table 2. Measured NO, concentrations of indoor and out-
door

Arithmetic Arithmetic . . .
Minimum  Maximum
mean standard

(ppbv)  deviation ~PPPY)  (PPDY)
Indoor  16.08 727 1.10 4541
Outdoor 15.23 7.48 2.37 3593
Indoor/ 15 051 0.33 3.43
outdoor
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Fig. 1. Relation between indoor and outdoor NO, con-
centrations.

Table 3. Ventilation rate and NO, generation rate accord-
ing to house characterization

Ventilation NO; generation

rate rate
(ACH) (ppbv/hr)
Inside Yes 1.59 19.52
smoking  No 1.25 15.31
Family <3 1.06 16.16
number >3 1.92 16.94
House Single-family 1.77 15.88
type Apartment 0.70 18.60
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