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To conserve energy, offices buildings with air conditioning systems in Thailand are
operated with a tight thermal envelope. This leads to low fresh-air ventilation rates and is
thought to be partly responsible for sick building syndrome symptoms reported by
6ccupants- The objectives of this study are to measure concentrations and to determine
sources of 15 volatile organic compounds (VOCs) in office buildings with air conditioning
systems in the business area of Bangkok. Indoor and outdoor air samples from 17 buildings
were collected on ‘i”ena;t(-'!'ATM sorbent tubes and analyzed for individual VOCs by thérmal
desorption-gas chromatography / mass spectrometry (TD GC/MS). Aldehydes were
collected on cartridges filled with dinitrophenylhydrazine (DNPH) coated silica gel. Samples
were then desorbed by acetonitriie and were analyzed by high performance liquid
cﬁrornatography (HPLC). Building ventilation was measured with a constant injection
technique using hexafluorobenzene as a tracer gas. The results show that the VOC
concentrations varied significantly among the studied buildings. For most buildings, aromatic
compounds are the dominant class. Toluene was found to be at highest concentration,
ranging from 353 to 230 pg;‘ma. Wilcoxon sum rank test indicated that indoor
concentrations were statistically higher than outdoor concentrations at the 0.05 level. Mean
indoor and outdoor (I/O) concentration ratios ranged from 1.38 to 24.8, implying that indoor
sources of VOCs are important factor influencing the indoor air quality of office buildings.
Indoor emission rates of toluene, limonene and formaldehyde were found to be highest with
the mean values of 81.9, 21.9 and 15.3 mg/h, respectively. The mean air exchange rate for
the study buildings was 0.73 msfh-mz, which was lower than the suggested value of 2 m'/h- _
m2 by the Thai regislation for control of special large buildings. Furthermore, the air
exchange rates were not linearly correlated with the levels of individual VOCs at a p<0.05.
This suggested that any factor other than ventilation is also influencing levels of indoor

VOCs at the same time.





