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ABSTRACT

Indoor air quality is affected by source strength of pollutants, ventilation rate, decay rate, outdoor level and
so on. Although technologies exist to measure these factors directly, direct measurements of all factors are
impractical in most field studies. The purpose of this study was to develop an alternative methods to estimate
these factors by multiple measurements. Daily indoor and outdoor NOQO: concentrations for 21 days in 20
houses in summer and winter, Seoul. Using a mass balance model and linear regression analysis, penetration
factor (ventilation divided by sum of air exchange rate and deposition constant) and source strength factor
(emission rate divided by sum of air exchange rate and deposition constant) were calculated. Subsequently,
the ventilation and source strength were estimated. During sampling period, geometric mean of natural
ventilation was estimated to be 1.10£1.53 ACH, assuming a residential NO: decay rate of 0.8 hr! in summer.
In winter, natural ventilation was 0.75t1.31 ACH. And mean source strengths in summer and winter were
148ppb/hr and 22.4ppb/hr, respectively. Although the method showed similar finding previous studies, the
study did not measure ACH or the source strength of the house directly. As validation of natural ventilations,
infiltrations were measured with COz tracer gas in 18 houses. Relationship between ventilation and infiltration

was statistically correlated (Pearson r=0.63, p=0.02).

Keywords: Indoor air quality, mass balance, air exchange rate, source strength
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Table 1. House characteristics of participants in
this study
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Table 2. Measured NOz levels for daily 21 days
and personal exposure for 2 days in
summer and winter

Number of house Summer  Winter
(n=18) (n=18) (n=18)
Type of house GM(ppb) 26.2 304
. Indoor
Single house 4 GSD 15 1.7
Apartment 14 GM(ppb) 313 386
Attached garage Outdoor GSD 1.7 20
Inside smoker GM(ppb) 289 33.3
Personal
Gas range 18 GSD 16 1.8
Gas water heater 16 Indoor/outdoor 0.88+0.3 0.82+0.2

3. Foteol 2 wMeol

A7g B Ao dEde] AR fYH=
23} 8 ¢(penetration factor)®™ A 9_0‘31«]
WA @ 9(source generation factor)S A4
71 A, A (6)F 2 ()& o] &3t A Z
A2l NO; & Alole] d¥ s+ Edg o] &3}

Atk A (DA AFF AL 4z 544 18
FeolX 9 7127)(FHad)e EF 0~1 Aol
e dEhisien, yEAEge)e EF 0
e UEhdel ¥ 2de HEg
202 UERT g £AdE A8 F
A Fataclel H@at FFAAE 0.564+0.11
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Table 3. Calculated penetration factor and
source strength factor by equation
(7) in summer and winter

Penetration factor ~ Source strength factor

(Slope : A) (Intercept : B)
MiS.D. Range MzS.D. Range
Summer 054201 0.29~0.7
816352 3.13~17.40
(n=18) 1 8
i 0.41+0.1 0.14~07
Winter 1114510 345~19.70
(n=18) 4 1

- GM : Geometric mean
- GSD : Geometric standard deviation

o

A

£8 0.41+0.142 ARFA .
H & o F7|zke] HE EHE F -
M7 Agel v #5E& YE
Azbd 4 ok wAdo g daagle]
XEHAE A5 ALY %—E“Oﬂ*ﬁ AL
529 11.145.100.2 #ALAA
TOR dEHTY & NO: %‘*@%
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L9 ABE
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A&l
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3
8.16+

S o‘& >_\¢ do re

A
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32 M

Table 4. Coefficients of determination (R
between daily indoor and outdoor
NO; concentrations for 21 days in
summer and winter

Coefficient of

determination (R) Minimum um

Summer
0.56+ 0.28 0.35 0.87
(n=18)
Winter
0.45+ 0.23 0.30 0.70
(n=18)
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Table 5. Estimated air exchange rate by mass
balance model in summer and winter

Air exchange rate
Geometric i
Geometric Minimum Maximum
mean standard

acky  deviation (ACH)  (ACH)
S
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Fig. 2 Relationship between calculated natural
ventilation and measured infiltration in

18 houses.
v.2 2
B dAFoe A5 Ag Ald W&

=
95 el 9 A9 18798 212 3
SEL I I E Do

E¥SE duugch 2d5A 29
3 4599 29e o 954 MUY OFE
e olgstel 34 717-Ee] BT A -9 B

e

T VI

>
I
A
b
H‘
w
2
I
i
e
-l

189

T EAHE FAERF Alojd AdHAB/AE (2¥
2)el YehiAS (Spearman r=0.63, p=0.02).
wEkA, FE Al -9 I8 A+-E AT
2] A& o) g8A FA3e= AL ThsEsich

Table 6. Estimated NOz source strengths in electric

and gas ranges by mass balance model in

summer and winter

NOQO; source strength

Mean Standard Minimum Maximum

(ppb/hr) deviation (ppb/hr)  (ppb/hr)
Summer
14.8 6.9 3.4 31.3
(n=18)
Winter
22.4 9.8 4.1 40.2
(n=18)
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AT ANE 293
1. Fojz 1849 &4 2

2 58 Ay E A2 NOp 7
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