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New Method for Estimating School
Ventilation Could Inform Classroom
Air Quality Improvements

Ventilation is important in schools, where
children, who are vulnerable to poor air
quality, spend most of their time. 
However, schools face significant limitations in
maintaining adequate ventilation and measuring
indoor air quality. Poor ventilation
disproportionately impacts communities of color
and economically disadvantaged populations
and may pose a concern for transmission of
respiratory diseases, such as COVID-19, the flu,
and the common cold. 
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KEY TAKEAWAYS

This study was based at the Sustainable Built
Environment Lab at Boston University. In
collaboration with Boston Public Schools, we
analyzed air exchange rates in 3,206 classrooms
across 125 schools daily during an entire school
year using real-time CO  sensors and machine
learning. To our knowledge, this is the largest
deployment of commercial CO  sensors in schools
that publicly share data. Over 600,000 CO  decay
curves were processed, demonstrating a scalable,
cost-effective approach to track classroom
ventilation.

2

2

2
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RESEARCH METHODS OVERVIEW

Read the journal article
For more information email: 

pfabian@bu.edu or igs@bu.edu 

This new method estimates air exchange
rates in seconds using automated CO
measurements at the end of the school day,
enabling monitoring across an entire school
year. 
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           While existing methods require high-
cost instruments and expertise in ventilation,
this method is automated, cost-effective, and
scalable, providing rapid measurements over
an academic school year for one classroom,
one school, or an entire school district.
Schools that already monitor CO  can more
easily estimate air exchange rates
automatically without external consultants. 
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Schools can easily determine if classrooms
meet recommended ventilation guidelines.
Ventilation estimates can help schools
optimize capital investments and operations
to improve air quality and meet evolving
guidelines such as CDC recommendations and
the recent ASHRAE 241 standard for control of
infectious diseases.

This approach helps assess the dynamic nature
of school environments.                                               While existing field
methods narrowly focus on single time points
and locations, this automated approach
quantifies fluctuations in daily classroom
conditions due to temperature and weather. 

Schools with central heating, ventilation, and
mechanical cooling systems had significantly
better ventilation, as expected.                                                             The average air
exchange rate in 60 public schools with central
mechanical ventilation was 1.8 times higher than
schools without mechanical ventilation. 
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