S84 74832 2158 (A10%), 913~918, 2006
Journal of the Environmental Sciences

ESXIE 0]

4o
RIHE gt
(20064 48 74 H

0l

=%
= =

A
T

Y HE

hPCHste 83 éa

20064 98 6 HEH)

Evaluation Method for Improvément of Indoor Air
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Despite the wide distribution of air pollutants, the concentrations of indoor air pollutants may be the dominant
risk factor in personal exposure due to the fact that most people spend an average of 80% of their time in en-
closed buildings. Researches for improvement of indoor air quality have been developed such as installation of
air cleaning device, ventilation system, titanium dioxide(TiO;) coating and so on. However, it is difficult to eval-
uate the magnitude of improvement of indoor air quality in field study because indoor air quality can be af-
fected by source generation, outdoor air level, ventilation, decay by reaction, temperature, humidity, mixing con-
dition and so on. In this study, evaluation of reduction of formaldehyde and nitrogen dioxide emission rate in
indoor environments by TiO; coating material was carried out using mass balance model in indoor environment.
we proposed the evaluation method of magnitude of improvement in indoor air quality, considering outdoor level
and ventilation. Since simple indoor concentration measurements could not properly evaluate the indoor air qual-
ity, outdoor level and ventilation should be considered when evaluate the indoor air quality.
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Table 1. Analysis condition for formaldehyde con-
centration

Instrument HPLC (Waters 2690)
UV Detector (Waters 2487), 360 nm
Cs(Symmetry HPLC column),

Column Reversed-phase
Effluent Acetonitrile:DW = 45:55
Flow rate 1.5 mé/min

Injection Volume 20 i
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o]7]A, Ci= indoor concentration (ug/m°), Co=
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outdoor concentration (ug/mz), Q= air exchange
rate (m>/hr) S= source emission rate (ug/hr), R=
removal rate (ug/h), V= volume of the space (m’),
t= time (hr) and m= mixing factor (0<m<1).
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Table 2. Source emission rate and removal rate of formaldehyde in library installed new table and chair
Samplin Sample site Conc. ACH SR S
ping P (pg/m') (hr™") (ug/hr) {ug/hr)
Before ?ﬁéﬁiﬁr %0 021 94.61
new desk installation 73 (R’= 0.94). ‘
Indoor } 4271651
Outdoor 7.0 ’
After Ind 0.49 3830.58
new desk installation oor 365 (R’= 099) '
Indoor
Outdoor 52 027 } -489.19
1 day after coating Indoor 519 (R%= 0.89) 3341.39
Indoor
QOutdoor 75 024 } -530.27
2 days after coating Indoor 517 (R% 0.95) 2811.12
Indoor
Qutdoor 75 023 } -680.92
3 days after coating Indoor 4245 (R%= 0.97) 2130.20
Indoor
* Assuming R= constant.
+ Volume: 265 m’
+ Standard: 122.7 pg/m’ @20 T, latm (Korea), 982 pg/m@20TC, latm (Japan)
Table 3. Source emission rate and removal rate of nitrogen dioxide in house
Samplin Sample site Conc. ACH SR R K
ping p (ug/m’) thr'h (ug/hr) (ug/hr) thr')
Outdoor 70.1
2 day before Kitchen 583 Q71 20493 9401.3 116
coating Indoor Bedroom 442 50.3 (R™= 0.95)
Livingroom 484
Outdoor 79.2
1 day before Kitchen 62.4 0.67 ~
coating Indoor g troom 532 567  (R’= 099) 24120 90640 105
(60.6) .
Livingroom 545
Outdoor 88.1
1 day after Kitchen 628 0.76
. ; -4292.5 114445 1.35
coating Indoor Bedroom 49.8 52.8 (R’= 0.93)
Livingroom 45.8
Outdoor 77.8
2 days after Kitchen 508 0.84
. -4032.1 11184.1 1.46
coating Indoor  Bedroom 405 478 (R 095 :
Livingroom  43.1
Outdoor 83.6
3 days after Kitchen 653 0.73
. ~3831.1 10983.1 .
coating Indoor  Bedroom 408 508  (R’= 0.96) 135
Livingroom 46.3
* NO: source emission rate is 7152 ug/hr in house volume of 160 m’
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