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Estimation of the Formaldehyde Concentration of Subterranean Shopping

Centers according to their Spatial Configuration and Renovation
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School of Architecture, Soongsil University, Seoul 156-743, Korea

Abstract: Underground shopping center has become a important commercial facility due to their
good accessibility to the public transport. However, underground shopping center has high risk
of air contaminants emission like formaldehyde and lowered indoor air quality. In this study,
formaldehyde concentration of the underground shopping center was estimated according to the
renovation and characteristics of space. It was found that newly renovated underground shop-
ping center has low formaldehyde concentration. In case of closed entrance type, the form-
aldehyde concentration was 320 % higher than open type. Formaldehyde concentration was var-
ied by product type and especially, high formaldehyde concentration was measured near the
stores selling nail polish and cosmetics. It is important to apply appropriate ventilation system

according to characteristics of space.
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(8 Open Type, and (b) Closed Type
Fig. 2. Entrance Type.
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Table 3. The Indoor Air Quality Standard for Multi-use Facilities

Multi-use Fcility PMio CO, Formaldehyde co
(pgm’) (ppm) (ppm) (ppm)
Subway station, subterranean shopping center, Waiting
room in passenger car termina, Waiting room in
subway station, Airport passenger terminal, Waiting| Below 150
room in harbor facilities, Library, Museum, Art Below 10
gdlery, Funerd hall, Public bathhouse, Large stores Below 1000 | Below 0.10
Medu:al |nst|‘tut|_ons qusery facilities, Public care Bdow 100
facilities, Geriatrics hospital, Postpartum care center
Indoor parking lot Below 200 Below 25

Table 4. The Number of Ventilation Fecilities of D
and E Subterranean Shopping Centers

D E

Air conditioner 3
Extractor fan 3
Air cleaner 15 3
Indoor air qudity 1 3

measuring equipment
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Fig. 6. Formaldehyde Concentration by Product Type.
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Table 5. Formaldehyde Concentration by Product Type

Average formaldehyde

Product Type concentration (ppm)
Clothing 0.077
Shoes, bag 0.107
Nail polish, cosmetic 0.173
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