
ENGINEERING 
SOLUTIONS TO  
AEROSOLS 
TRANSMISSION OF 
SARS-COV-2 

o How can improved ventilation reduce the 
risk of aerosol exposure?

o What is possible with better use of 
existing ventilation in high-risk settings?

o What retrofitted solutions are 
recommended?

o What is the value of air purifiers?

o How can engineers help identify solutions 
properly adapted for specific facilities? 
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HOW CAN IMPROVED 
VENTILATION REDUCE THE 

RISK OF AEROSOL EXPOSURE?

CHARTERED INSTITUTION OF BUILDING SERVICES ENGINEERS
https://cibse.force.com/CPBase__item?id=a0q3Y00000I0NBYQA3

The effects of ventilation in removing virus-containing aerosols from 
indoor spaces.                         From Morawska et al. (2020)

Since last May,…

https://cibse.force.com/CPBase__item?id=a0q3Y00000I0NBYQA3
https://www.sciencedirect.com/science/article/pii/S0160412020317876


HOW CAN IMPROVED 
VENTILATION REDUCE THE 

RISK OF AEROSOL EXPOSURE? 

Exemples of transmission in hospitals and long term care institutions



HOW CAN IMPROVED 
VENTILATION REDUCE THE RISK 

OF AEROSOL EXPOSURE? 



https://www.ashrae.org/file%20library/technical%20resources/covid-19/core-

recommendations-for-reducing-airborne-infectious-aerosol-exposure.pdf

Below are some general parameters for non-COVID emergency surge spaces 
outside of a licensed hospital

• Minimum 2 ACH Outdoor air and 2 ACH Total air, though higher total air is 
desired 

• for large volume spaces with high ceilings, such as conference rooms, minimum OA and total 
ACH may be calculated as 2ACH Outdoor divided by 0.8 ACH, or 2.5 Total air, (ASHRAE 62.1 
ventilation effectiveness) and supply air temperatures kept no more than 8.3°C  (15 °F) above 
room temperature to minimize stratification and short circuiting of air within the space.

• No less than MERV 13 and MERV 14 preferred for systems that are not serving 
specialized environments that may require even higher efficiency filtration.

• Temperature 21-24°C (70–75 °F)

• Humidity – – consider maintaining 40-60% RH.

WHAT IS POSSIBLE WITH BETTER 
USE OF EXISTING VENTILATION IN 

HIGH-RISK SETTINGS?

https://www.ashrae.org/file%20library/technical%20resources/covid

-19/ashrae-covid19-infographic-.pdf

https://www.ashrae.org/file%20library/technical%20resources/covid-19/core-recommendations-for-reducing-airborne-infectious-aerosol-exposure.pdf


WHAT IS POSSIBLE WITH BETTER 
USE OF EXISTING VENTILATION 

IN HIGH-RISK SETTINGS?

Ventilation can be improved/optimized to reduce transmission



WHAT IS POSSIBLE WITH BETTER 
USE OF EXISTING VENTILATION 

IN HIGH-RISK SETTINGS?

Filtration can be improved/optimized to reduce transmission



WHAT IS POSSIBLE WITH BETTER 
USE OF EXISTING VENTILATION 

IN HIGH-RISK SETTINGS?

https://www.ashrae.org/technical-resources/healthcare

Temporary adaptation of an existing Air Handling Unit (AHU)



WHAT RETROFITTED SOLUTIONS 
ARE RECOMMENDED?

Early/easy things to look at:

1. Increasing ventilation (l/s)

2. Better control fresh air intake

3. Invest in CO2 monitoring

4. Improve Temperature and 

Humidity control

5. Think about a HEPA filter

6. Open windows
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Ventilation through Air Exchangers, HRV, ERV



WHAT IS THE VALUE OF AIR 
PURIFIERS?

• Effectiveness of HEPA filters

• Potential impact of HEPA/UV 
Filters on infection rates for 
different systems for 2 room 
configurations (from the SAGE-
EMG November report)  

The best air purifiers (sometimes known as “air 
cleaners”) help to eliminate dust, pollen, smoke and 
other irritants from the air, but a good air purifier could 
also go a long way towards eliminating dangerous 
airborne threats. 
• The CDC says air purifiers “can help reduce airborne 

contaminants, including viruses, in a home or 

confined space.” 
• The EPA (Environmental Protection Agency) adds 

that air purifiers are helpful “when additional 

ventilation with outdoor air is not possible” https://www.gov.uk/government/publications/emg-potential-application-of-air-cleaning-devices-

and-personal-decontamination-to-manage-transmission-of-covid-19-4-november-2020

https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/disinfecting-your-home.html
https://www.epa.gov/coronavirus/air-cleaners-hvac-filters-and-coronavirus-covid-19
https://www.gov.uk/government/publications/emg-potential-application-of-air-cleaning-devices-and-personal-decontamination-to-manage-transmission-of-covid-19-4-november-2020


WHAT IS THE VALUE OF AIR 
PURIFIERS?• Effectiveness of HEPA filters

• Potential impact of HEPA/UV 
Filters on infection rates for 
different systems for 2 room 
configurations (from the SAGE-EMG 

November report)

• One layer in the « Swiss Cheeze » 
(from Dr. I.Mckay and Dr. J.L Jimenez)
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https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/disinfecting-your-home.html
https://www.epa.gov/coronavirus/air-cleaners-hvac-filters-and-coronavirus-covid-19


HOW CAN ENGINEERS HELP 
IDENTIFY SOLUTIONS PROPERLY 

ADAPTED FOR  SPECIFIC FACILITIES? 

In a multidisciplinary mindset, Engineering support is important in selecting and 
implementing devices.

• To properly consider all aspects, not just the potential ability to remove or kill the virus.

• Within a class of devices, some are high quality and likely to be more effective.

• To optimize ventilation and supplement with (effective) air purifiers (where necessary).

To use engineering solutions effectively and safely.

• Advices and guidance to identify appropriate technologies and high quality products.

• Guidance and training for facilities managers and building services practitioners on 
the selection, design, installation and maintenance of air cleaning devices.

On the longer term:

Further research on the efficacy of devices including more evidence of the 

technology against SARS-CoV-2 virus, performance in real-world settings, and 

behavioral responses to the use of such devices.

Standards for device testing and approved facilities with access to 

independent and verifiable testing

Things to look at:

1. Increasing ventilation (l/s)

2. Better control fresh air 

intake

3. Invest in CO2 monitoring

4. Improve Temperature and 

Humidity control

5. Think about a HEPA filter

6. Open windows

Before more complex options


