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Synopsis:

Indoor air pollutants impact human health and the interests concerning controlling indoor
air quality have been increased. In recent years, photocatalytic oxidation (PCO) and
building materials coated with a photocatalyst have been used to improve indoor air quality.
The photocatalytic oxidation processes are effective for decontamination of volatile or
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Fig. 1 Schematic diagram for a small chamber test.

34



ST E R (M), Cyoc IXEEMITEED b= R pE
[ug/m’], O TG R M), V 1ZF ¥ o\ —1KFi[m’]
%Zi'\"a— CVOC L Lfﬁﬁﬁkﬁf}%&ﬂj Cout %HE“/ V.

2.4, HERER

Sef RS 0O b oL YR BRI RERRBR DR R ]
fER A Fig 2 \ R, ARG L7 ARSI B
T, ABRBALA 4 WERIME, 12 BREIES, 24 WHERIZ OHER
REICEERZTRONT, 4 R OPERIRE(Cow)
EHGIREE(C) DRI 10% LA F 2R LTz, Z OFES A
FZHOFMTIX 12 KGOV 7Y o 7B
L72. BEEOUARIEE(C, [ug/m’]), 3RBR 24 BERTRE
1% DHERIEE (Couy [ng/m’]) Mo OV {628 (Con.,
[%])% Table 12779, 200~1,400pg/m’ DEIZEIEIZE
WTC, ML UREERIERIE 91~99% & i\ MEIRER 3
“oni.

Fig. 312 b AGIREE & O bSO BIfR &
Y. ABEIORBRGER T, SRIEE C, [k DR
BSOS r 13 OB ORERIR 2 R0 2 & AR S
iz, /T RELEIC TRQ)OSISEE EEK &y %
HEE LT B, ARIEBRGATIE0.4863[1/h] A3 5 H ATz,

Table 1 The results of toluene concentration mea
-surement

Case 1 2 3 4 5 6 7 8 9 10

Cn | 208 | 257 | 432 | 467 | 530 | 577 | 588 | 885 | 1178 | 1345

Cout | 13 17 6 7 46 6 48 11 29 | 26

Con. | 94 | 94 | 99 | 98 | 91 99 | 92 | 99 | 98 | 98

sunit : Culug/m?], Codug/m?], Conl%)

Toluene concentration

$ : &\ : : ]
4 12 16 20 24
Time [h]

Fig. 2 The results of toluene concentration measurement in

time series.
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Fig. 3 The correlation between the amount of photooxida
-tion reaction and the supply concentration of toluene.
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Fig. 4 The test landscape for a large test chamber.

(1) The appearance

Table 2 Specification of a large test chamber

Surface material SUS304

Chamber size 3.511; x)X 3.285m (y) X 2.4m (z),
25m

Temperature 15+2°C

Humidity 50+5%

Gas Toluene

Light source Visible light (32W X 4)

Airflow rate U,=0.38m/s, O,=21m’h

Ventilation rate 0.84 air changes per hour

o ) X 2. ,

Pt g | 12207 209)

S'to Vratio : 0.38 m2/m3
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Fig. 5 Schematic diagram for a large test chamber.
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Fig. 7 The results of toluene concentration measure
-ment. (unit: pg/ms3)
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Table 3 Analysis condition

The Low-Reynolds-Number k-¢ Model
Turbulent model (Abe - Kondoh - Nagano)
Mesh number Structured grid(Hexa): 2,334,390
algorithm SIMPLE
Discretization Second order upwind for advection term
scheme
U,=0.38[m/s], Q,=2Im’h
oY e, 32X (U 0.1, 60=C, Ky
C,=0.09, [,,=1/7X L,
Outflow boundary _ . _ . _ .
conditions U,..= free slip, k,,~ free slip, &,,,= free slip

———
Section1 ﬂ Mg

0018901 -0.005

(1)Section 1 (2)Section 2
Fig. 9 Velocity magnitude. (unit: m/s)

(1)Case 1 Section 1 (2)Case 1 Section 2

-0.4
-0.4

04
.03 02 04

04
0.5

03 Ea

(3)Case 3 Section 1
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Fig. 10 Dimensionless concentration.
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Fig. 11 The comparison between measured values and
calculated values of the toluene concentration.
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