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Can carbon dioxide (CO,) monitors be used to indicate when there is good
ventilation?

Carbon dioxide (CO,) monitoring can provide information on ventilation in a given space,
which can be used to enhance protection against COVID-19 transmission. Strategies
incorporating CO, monitors can range in cost and complexity. However, greater cost and
complexity does not always mean greater protection.

Ventilation
In Buildings

Traditionally, CO, monitoring systems are expensive, require extensive knowledge to
accurately install and set up, and require sophisticated control programs to effectively
interact with the building heating, ventilation and air-conditioning (HVAC) systems in real
time. They were not designed to protect building occupants from disease transmission.
Developers of whole-building CO, monitoring equipment/software for HVAC system
operations have been around for decades, with the technology most often applied in the
pursuit of energy savings. As the current pandemic response has progressed, this technology
has been marketed as a potential tool for providing an indication of building ventilation
efficacy, leading to questions about whether monitoring indoor CO, concentrations can be
used as a tool to help make ventilation decisions.



A more modest, cost-efficient, and accurate use of CO, monitoring is the use of portable
instruments combined with HVAC systems that do not have modulating setpoints based on
CO, concentrations. The CO, meter can be purchased for under $300 and its measurements
can be collected/logged near the breathing zones of occupied areas of each room. Under this
approach, the HVAC outdoor air dampers could be set to introduce more outdoor air than
code requires (as recommended by CDC and ASHRAE) and the resulting CO, concentrations
in rooms at the real-world occupancy levels documented using a calibrated, handheld
portable CO, meter. This documentation will be the CO, concentration benchmarks for each
room under the HVAC operating conditions and occupancy levels.

One potential target benchmark for good ventilation is CO, readings below 800 parts per
million (ppm). If the benchmark readings are above this level, reevaluate the ability to
increase outdoor air delivery. If unable to get below 800 ppm, increased reliance on
enhanced air filtration (including portable HEPA air cleaners) will be necessary. Once the
benchmark concentrations are established, take periodic measurements and compare them
to the benchmarks. As long as the ventilation airflow is unchanged (outdoor air or total air)
and the occupancy capacity is not increased, future portable CO, concentrations that are
110% of the benchmarks indicate a potential problem that should be investigated. Under the
pandemic response, a pragmatic application of portable CO, measurement tools is a cost-
effective approach to monitoring building ventilation.



