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There is longstanding acknowledgement that volatile organic 
compounds (VOCs) contribute to degraded indoor air quality. 
Ventilation is the primary mechanism by which buildings control 
indoor concentrations of VOCs. However, recent advancements in 
on-line monitoring of VOCs enable new insights into the dynamics 
and complexity of VOCs in indoor spaces. In this presentation, we 
present results of a series of recent field and controlled chamber 
studies to characterize source, loss, and chemical reactions of VOCs 
indoors. In a field study in an occupied middle school adjacent to a 
major freeway, we show that outdoor air ventilation, while 
exhausting VOCs of indoor origin, also introduces urban air 
pollution like benzene into the school. Air pollution exposures in 
schools disproportionately impact non-white populations and air-
cleaning systems are generally not designed to remove gas-phase  
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Background 
Dr. Elliott Gall is an assistant professor at Portland State University in the department of 
Mechanical and Materials Engineering. He received his B.S.E. in Environmental Engineering from 
the University of Florida and his Ph.D. in Civil Engineering from the University of Texas at Austin. 
Dr. Gall's research and teaching seeks to develop healthy buildings by studying the physical and 
chemical processes that govern our exposure to indoor air pollution. Current projects aim to 
develop methods for applying proton transfer reaction – time of flight – mass spectrometry to 
the study of indoor air pollution dynamics. A current focus is the measurement of indoor source, 
sink, and transformation processes related to traffic related air pollution, indoor surfaces, and 
air-cleaning systems in field studies. He has authored over 35 peer-reviewed journal 
publications and was acknowledged with the 2018 Yaglou Award from the International Society 
for Indoor Air Quality and Climate for his work on indoor ozone chemistry. His work at Portland 
State has been featured in national and local media, including The Atlantic, National 
Geographic, and The Seattle Times. He occasionally tweets about research and other topics 
@etgall. 

 

pollutants like VOCs. We show that an activated carbon air-cleaning system installed in the middle school can play a role in 
addressing such inequities in exposure to urban air pollution. Next, using mass-balance principles to characterize whole-building 
airflows and high time resolution measurement of VOCs in the middle school, we calculate per-person VOC emission rates, 
apportion indoor VOC source strength, and estimate the impact of air cleaning systems on indoor secondary organic aerosol 
formation. Finally, we present the results of a controlled chamber study that shows demanding cognitive tasks increase human 
VOC emission rates. This unique study presents the potential need for considering occupant cognitive task when setting building 
ventilation rates. It also implies the possibility of monitoring indicators of cognitive tasks of occupants through measurement of 
indoor air quality.  


