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ABSTRACT

Objectives: This study was undertaken in order to evaluate by work space zoning and structure the
concentrations of biological contaminants in the indoor air of domestic office buildings.

Methods: Air samples were collected in the office spaces of 15 office buildings in Seoul from June 28 to July
28, 2011. Prior to the sampling, each office was classified into 'open-plan office', 'cellular office’' and 'mixed
office' according to the work space zoning. To evaluate the biological contamination of indoor air, total
suspended bacteria (TSB), Gram positive bacteria (GPB), Staphylococcus aureus (S.A), Methicillin-resistant
Staphylococcus aureus (MRSA), Gram negative bacteria (GNB) and fungi were investigated. During the
sampling, temperature, relative humidity and carbon dioxide (CO,) were measured.

Results: The TSB concentrations (GM = GSD) were 452 (£1.3) cfu/m® in open-plan offices, 366 (+1.3) cfu/m’
in cellular offices and 287 (+1.5) cf/m’ in mixed offices, and there were significant differences between the
three groups (p<0.05). The highest concentrations (GM = GSD) of fungi were found in the indoor air of cellular
offices 128(1.0) cfu/m®, which was at least three times higher than the concentrations in mixed offices 43 (+1.0)
cfu/m’® (p<0.05).

Conclusions: Microbiological contamination in the indoor air of office buildings by work space structure was
the highest with the open-plan office layout which includes no high walls or doors separating the occupants.

Keywords: open plan offices, indoor air quality, microbiological contaminants, office building, work
space structure
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Table 1. Characteristics of office buildings investigated
in this study

Building age  Building  Total square Presence of
(years) floor (m?) HVAC
2 13 15,873 X
12 48 141,552 (0}
14 13 7,348 (0}

5 15 16,359 (0}
26 13 28,058 (0}

2 12 7,663 o
11 9 74,577 o
41 21 39,907 (0}
34 25 132,806 (0}

5 8 7,031 o
12 18 37,472 o
25 22 35,841 (0}
32 17 27,162 (0}
26 14 10,211 (0}

4 26 84,132 X
16 18 44,400 -

open plan office

Fig. 1. Classification of office space.
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Table 2. Comparison of microbiological contaminants according to office structure of general office buildings

Open plan office

Cellular office

Mixture office

GM (+GSD)”  I/O rati>  GM (+GSD) 1/O ratio GM (+GSD) 1/O ratio
TSB (cfum’) 452 (£1.3)° 2.55 366 (£1.3)° 2.00 287 (£1.5)° 1.73
GPB (cfum’®) 308 (+1.3) 330 253 (£1.4) 2.80 188 (£1.3)' 2.08
S.A (cf/m’) 77 (£1.2) 1.95 79 (£1.0) 2.06 68 (£1.2) 1.91
MRSA (cfm®) 13 (£1.1) 325 5 (¢1.2) 1.5 5 (£1.0) 1.25
GNB (cfu/m®) 7 (£1.1) 0.38 5 (£1.0) 023 10 (+1.3) 0.47
Fungi (cfum’®) 70 (+1.0) 0.34 128 (£1.0)° 0.63 43 (£1.0) 025

*TSB (Total suspended bacteria), GPB (Gram positive bacteria), SA (Staphylococcus aureus), MRSA (Methicillin-resistant

staphylococcus aureus), GNB (Gram negative bacteria)
DGeometric meantGeometric standard deviation
YRatio of indoor and outdoor concentration

p<0.05
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Table 3. Comparison of microbiological contaminants according to the height of floor of general office buildings
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Open plan Cellular  Mixture Open plan Cellular ~ Mixture Open plan Cellular  Mixture
574 413 350 415 351 207 389 330 460
3
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*TSB (Total suspended bacteria), GPB (Gram positive bacteria), SA (Staphylococcus aureus)
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