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Abstract

A multi—functional indoor smog chamber was designed and evaluated to investigate photochemical or water
vapor reaction mechanisms of air pollutants. Various smog chamber experiments could be conducted using
ambient air or purified air in this smog chamber. The smog chamber consisted of a housing, a Teflon bag,
blacklights, injection ports, sampling ports, and utility facilities. The characteristics of light source, the wall losses
of air pollutants, and the quality of purified air were experimentally investigated. The maximum NO; photolysis
rate was 1.10 min™'. In a 2.5—m? Teflon bag, the wall losses of ambient O3, NO, and NO; were 1.2~2.4x 10"

in”!, 0.7~2.0x 107 min~', and 0.4~2.0 x 107 min"!, respectively. The wall loss of ambient particles ranging
0.05 to 0.2 um was 1.8~5.4x 107 min~', which was slightly higher than those of ambient gaseous species. The
purified air supply system provided high quality of air with NOx <1 ppb, and total hydrocarbons <5 ppb.

Key words : Indoor smog chamber, Ambient air, Purified air, Photolysis rate, Wall loss
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Fig. 1. Schematic diagram of the KIST indoor smog chamber.

Table 1. Specifications of the KIST indoor smog cham-
ber.

Item Specification

Number of chamber 2 (reference chamber, test chamber)

1.72x2.60x2.22m

1.35 % 1.35 x 1.35 m (surface to volume
ratio: 44m™")

2-mil thick Teflon film (Korton FEP
fluoropolymer film)

64 blacklights (Sylvania F40/350BL,
40 W), 32 ballasts

Outdoor air, purified air, gases, aerosol

Inner space

Bag size
Bag material

Light source

Injection ports

Sampling ports Gases, aerosol, chamber pressure

Outdoor air supply system, purified air
supply system, humidifier, flow control
unit

Utility
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Fig. 2. Front view of the KIST indoor smog chamber.
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Fig. 3. Schematic diagram of the outdoor air supply system.
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(12) Adsorber filter CAF-20A 0.01 ppm

Fig. 4. Schematic diagram of the purified air supply system.

Table 2. Specifications of the purified air.

Item Designed value
Air flow rate 0~250L/min
Delivery pressure 0~ 80 psig
Dew point < -50°C
03, HaS, SO», COS, NOy <1 ppb
CH4, HC, CO <5ppb
COs < ~350 ppm
02 20.8+0.3%

Particulate matter Free of particulate >0.2 um
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Fig. 10. Wall loss of ozone in a 2.5-m? Teflon bag.
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