
• Low-energy home design is becoming 
more common in new and retrofitted 
homes, and energy-efficient designs 
often sell at a premium

• Efficiency measures, like tightening the 
building envelope saves energy, but can 
impact the indoor air quality (IAQ). 

• We monitored the IAQ of nine tightly 
constructed homes, one tightly 
constructed public library, and one 
conventionally constructed home, and 
performed a repeatable cooking activity 
to observe the impact of the fine 
particulate matter (PM2.5) emissions.

• We compared PM2.5 concentrations from 
the cooking activity while operating the 
mechanical ventilation systems at default 
rates (~0.1-0.3 h-1) and in a temporary 
boost mode (~0.3-0.8 h-1). 
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• The passive house concept can be an 

effective design approach to reduce 
energy use/improve thermal comfort, but 
it should not be assumed that this type of 
building has inherently good indoor air 
quality. 

• Severe, but not atypical, cooking events 
drastically reduced the indoor air quality 
for many hours, and the temporary boost 
mode that many of the mechanical 
ventilators feature was ineffective at 
reducing PM emissions from the cooking 
activities. 

• The conventional home that featured a 
dedicated exhaust hood experienced 
lower PM2.5 concentrations that did not 
exceed 35 µg/m3 when used. However, 
this home also reached much lower 
concentrations under standard ventilation 
conditions. 

• Outside of the cooking tests, the fine 
particle concentrations were reasonably 
low and were mostly affected by indoor 
activities rather than outdoor levels. 
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