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ABSTRACT

Indoor air quality is the dominant contributor to total personal exposure because most people spend a majority of their
time indoors. The purposes of this study were to evaluate the alternative method for improvement of indoor air quality
in house after coating titanium dioxide (TiO,) photocatalyst for interior part of the house using nitrogen dioxide (NOy)
multiple measurements. To evaluate the altemative method in indoor environment, daily indoor and outdoor NO, con-
centrations of an apartment and a detached house were daily measured for consecutive 21 days in winter and summer,
respectively. Another daily 21 measurements were carried out after TiO, coating on wall paper of interior part in houses.
All NO, concentrations were measured by passive filter badges. Indoor air quality models using mass balance are useful
tool to quantify the relationship between indoor air pollution levels, ambient concentrations, and explanatory variables.
Using a mass balance model and linear regression analysis, penetration factor (ventilation rate divided by sum of ven-
tilation rate and decay rate) and source strength factor (emission rate divided by sum of ventilation rate and decay rate)
were calculated. Subsequently, the decay constants were estimated. In this study, magnitude of improvement of indoor

air quality could be evaluated by decay constant.
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F 29 B d%Ho2 vid ALondd 129
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rom, Wi 30d FoF 249 Axe FAFOR F
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3, Fd, AL, Ryl X7t Atk AdeE
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2] ¥ v (chamber)olX E3)sl] Agz9= A
A8 #H(16X 100 mm)ol] 23L, color reagent 10.0 ml
ANEH F9 F, NOo A #HFEA-2 photo-
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coating O E AN wA)d| Tio, sote =®3}

itk
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dc,

R
— =mIC,+S-—miIC,-= 1
7 miC, miC; v D

o374, C,=indoor concentration (ug/m’), C,= outdoor
concentration (ug/m®), I=air exchange rate (ACH :
Air exChanges per Hour, hr™!), §=source strength
(ug/m’fhr), R=decay rate (ug/hr), V=volume of the
space (m%, r=time (hr) and m=mixing factor (0=
m=1).
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R = KVC, )]

A 3k @A SAEFHm=1)F A dC/
dt=0y& 7Hgai 4 (3= vehd £ itk

1 S
C' ' = (_)C (—) 3
i9 = \[y g/ T \Ivk ®

714, Cyy=average steady-state indoor concen-
tration, S=average source strength and C,=average
outdoor concentration.
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Table 2. NO, decay constant and source strength in an apartment by multiple measurements

Winter

Summer

Before coating
of TiO, photocatalyst

After coating of
TiO, photocatalyst

Before coating of After coating
TiO, photocatalyst of TiO, photocatalyst

Penetration factor 0.393
Source generation factor 11.562
Decay constant (hr™") 0.82
Source emission rate (ug/m%hr) 15.61

0.387 0.434 0.404
9.973 9.711 9.205
0.92 0.94 1.02
14.96 16.12 15.74
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Table 5. NO, decay constant and source strength in apartment by time weighted method

261

Sampling Sample site S-R (ug/hr) R* (ug/hr)

K (hr)

Outdoor
. Kitchen
Before coating —407.1 7559.1
Indoor Bedroom

Livingroom

1.34

Winter
Outdoor
. Kitchen
After coating —900.2 8052.2
Indoor Bedroom

Livingroom

1.77

Outdoor

. Kitchen
Before coating Ind Bed -1186.6 8338.6
ndoor edroom

Livingroom
Summer

1.39

Outdoor
. Kitchen
After coating -1876.8 9028.8
Indoor Bedroom

Livingroom

1.72

*NO, source emission rate is 7152 ug/hr in house volume of 160 m’.

Table 6. NO, decay constant and source strength in detached house by time weighted method

Sampling Sample site S-R (ug/hr) R* (ug/hr)

K (hr)

Qutdoor

. Kitchen
Before coating Ind Bedr -1682.0 11963.0
ndoor edroom

. Livingroom
Winter

1.45

Outdoor
. Kitchen
After coating —3743.3 140243
Indoor Bedroom

Livingroom

1.68

Outdoor

. Kitchen
Before coating —1544.5 118255
Indoor Bedroom

Livingroom
Summer

1.38

Outdoor
. Kitchen
After coating Ind Bedr -2210.8 12491.8
ndoor edroom

Livingroom

1.66

*NO, source emission rate is 10281 ug/hr in house volume of 230 m’.

o=Fd Al 2Js ) mgol 233 W g & < gtk o] @4* A F
2=

A dRF

NO, §EE Z7MI7Ie Aoz detd & lAgh 4 71 A k] ©es] A sx SAveRe 4
A4(K)e A8 2E AL ZHA 091, ZHF LI3 3t NARES %7}2 Re-¢ Ve
OF 194% F7H S & 4 UAti(Table 4). o] 2

e 4 NO, F=9 Woles AU NO, 23Rt o 2. AIZI2ES00 2fst ojMEtE s AN

Uk te a29lo] 9FS £ ULE YelllE Aol 2] (@elr dadt AES) 3 Yang 5°] 5
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9 7pzdRA A HAEE NO, BAES UE5Ad
olgf A3 M4.7ugmhre o]EIIATEO 2 (4)d]
oaf F4E Z2AE Table 590 YERITH

Table 5004 olmtES] Ags ool zzt s
(Ky= 243%, 192% 2715+ Ao2 2A4=U}. o] A
Fe 19 534 49 g 37 §88 Jeplin
ok EEA Aztur AHeE B 2718 e
Uit sl Fade gaadee] F7E 35 =
glol) 23 Zlojgl= Aot} Table 39] TESEle] &
FE BH, AUl NO, FEE BFv IPF 7k
Ak, A A2 2 137% S7H 08
EPstT}

Iv.d B
AA @RI ANFA1A NGBS AP o] Ty
@ poE avEy gouk 1 AN FRE Bk
£ o] @ ARARY ohle} ATAEE ol
23 YT 2 ol A @] ANFs1do] 4
37 =, W), WSS B 2a, A 28T, 4

W, &5, §5% 223 #lsA] 23 89 F 49
F QAP YL Y] gtk £ dTe opE
2 gEFEAN Tio, 3E0E A9 28 - F9
2zt 214 B WY BSSHLE TIO, FEW 2%
4 gednkgel 9% No, A7 & Aadag AW
873 EATAC Agst Al Ad Y=g A
7kl B ddde M2e SARAR RaEe
AHE710A FHAA AllE71E 7iAe es o
& el AEHA o, 2 JMIHEE BE
g AN Zow FIFajnt oz} 371347,
)X § T ARz MY E Hr 2
Hog Hed = 3lg Ao Azvith

ZAlel 2

o] =EL 20MdE TSk TA T x|l 2
3led TE -2 (KRF-2004-041-D00395).
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