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PERSONAL 
ENVIRONMENTS
TO MITIGATE SPREAD OF COVID-19



Currently, there’s no evidence 
that the SARS-CoV-2 virus has 
spread through the HVAC system 
and infected people in other 

parts of the building. There is evidence 
that the HVAC system has pushed 
aerosolized particles around the space 
and has infected other occupants in the 
space when ventilation rates are low. One 
of the simplest and most cost-effective 
ways to reduce risk of airborne exposure 
to SARS-CoV-2 is to install portable 
in-room personal environments. These 
devices circulate and filter the air and 
remove particles from the space they 
reside. As such, these devices can be 
effective in removing virus particles and 
mitigating the spread of COVID-19. 

CLEAN AIR: 
FLEXIBLE, EFFICIENT, 
AND SAFE

 

Properly specified personal environment units 
like HEPA filtered tabletop air purifiers are 
some of the best tools we have for mitigating 
the spread of the coronavirus within the built 
environment. HEPA filters can capture most, 
though not all, SARS-Co-V2 particles within a 
space.

PERSONAL ENVIRONMENTS
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The portability of most personal 
environment devices allows for more 
strategic placement throughout a 
space. Smaller devices can sit on table 
tops, while mid-sized devices can rest 
in more open, higher trafficked areas. 
Prominent display offers occupants a 
level of certainty that the air in their 
space is being maintained.

VISUAL SAFETY CUE

There are a variety of different personal 
environment systems capable of providing 
an enhanced level of safety and comfort in 
the built environment, including:

 › HEPA Filter Units
 › HEPA and Carbon Filter Units
 › HEPA and UV Units
 › HEPA and Titanium Plate Units
 › HEPA, UVC, Bipolar Ionization Units 

All of the above and combinations 
therefore exist and are readily available 
in the marketplace. If the objective is 
infection control, our recommendation 
is the simplest units with a fan and 
HEPA filter only. These devices are 
efficient, cost-effective, and can capture 
99.9% of the particles circulated. 
Strategically placed, these units can have 
a major impact on the health level of the 
individuals who occupy a space.

We’ve asked our experts about 
effectiveness and types of personal 
environments our clients should use. What 
follows is their response.

Air filtration units are 
movable and offer a level of 
visual comfort to occupants. 

STUDIES SHOW HEPA FILTERS 
CAN FILTER PARTICLES AS SMALL AS  .3 MICRONS 
CIRCULATED IN THE SURROUNDING AREA.

LEVELS OF DEMONSTRATED EFFECTIVENESS  
OF FILTRATION IN CAPTURING  
SARS-COV-2 DROPLETS
The SARS-CoV-2 virus is often found in respiratory droplets of 
around .3 and 10 microns in size.1 This chart demonstrates the 
percentage of effectiveness each level of A filter has in capturing a 
SARS-CoV-2 particle.2

1. “Coronavirus is in the Air. Here’s How to Get it Out” Vox.com, 9/28/2020
2. “Submicron and Nanoparticulate Matter Removal by HEPA-Rated Media Filters and  
      Packed Beds of Granular Materials” by J.L. Perry, J.H. Agui, R. Vijayakumar
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Portable air purifiers, combined with wearing 
masks and social distancing, are great options 
for closed conference rooms, class rooms, 
break areas, and bathrooms. Several options 
feature both carbon and HEPA filters and 
introduce clean air into the room.

HEALTHY MEETINGS

ROOM AIR
INTAKE

HEPA + CARBON  
FILTER

AIR QUALITY  
MONITOR

CLEAN AIR
EXHAUST

HOW A TABLE TOP 
AIR PURIFIER WORKS

Q. Is the reduction 
of particulates of 
a certain size in 
the air effective in 

mitigating spread?

DR. WILLIAM BAHNFLETH: For SARS- 
CoV-2, viral RNA has been found in 
very small particles that can easily be 
aerosolized. In some of his influenza 
research, Dr. Donald Milton from the 
University of Maryland, found 90 percent 
of the viruses were in particles smaller 
than 5 microns in diameter. These devices 
can help remove particles that small and 
they are very efficient. If you’re using 
HEPA filters with a highest penetrating 
particle size of .3 microns, that should 
be very effective against these aerosol 
droplet nuclei that are starting out mostly 
between .5 and 5 microns and reducing 
in size by 50 to 80 percent depending on 
the relative humidity. Consider infection 

control in healthcare facilities. The 
basis of infection control in the 

most sensitive spaces is recirculation 
through HEPA filters. I don’t think that’s 
something that needs proof at this point. 
So, the question is mainly whether there 
is enough flow through the air cleaner 
and how well cleaned air is distributed. 
Even smoke testing just to see where 
the air is going will give you some idea 
of whether they’re being effective from a 
qualitative point of view in collecting the 
air that’s in the space. 

We asked Dr. William Bahnfleth, Chair of ASHRAE’s 
Epidemic Taskforce how impactful personal 
environment devices can be in mitigating the spread of 
the SARS-CoV-2 virus in a space.PERSONAL ENVIRONMENTS

TO MITIGATE SPREAD 
OF COVID-19
WHAT TO LOOK FOR IN A DEVICE

It is important that a device be certified by a reputable third party organization, such as 
the Association of Home Appliance Manufacturers (AHAM). Air cleaners verified by AHAM 
and granted a clean air delivery rate, or CADR, are tested in an independent laboratory. 
CADR is used to assess how well residential air purifiers perform. The CADR rating 
represents the volume of air in cubic feet per minute (cfm) that is purified of different 
sized particles. Each air purifier is tested for smoke, pollen, and dust (each particle size 
receives a CADR). CADR ratings allow consumers to look at different air purifiers and 
review air flow and efficiency of the filters. The CADR for dust can be up to 400 cfm, while 
CADR for pollen and smoke can be up to 450 cfm. 

Small Units
FLOW: ~250 cfm (115L/s)
NOISE: < 54dbA
COST: <1500USD
HEPA: Yes - EN1822, IEST 
Certified 
INDIVIDUALLY CERTIFIED: 
AHAM, UL

Large Units
FLOW: ~1500 cfm (700L/s)
NOISE: < 56dbA
COST: <5000USD
HEPA: Yes - EN1822, IEST 
Certified 
INDIVIDUALLY CERTIFIED:  
UL Listed ISO 29463, ISO 
16890, EN 779 rated/ 
compliant filters 

Medium Units
FLOW: ~750 cfm (350L/s) 
NOISE: < 45dbA
COST: <2000USD
HEPA: Yes - EN1822 , IEST 
Certified 
INDIVIDUALLY CERTIFIED: 
UL Listed, ISO 16890, 
ISO 29463

RIGHT-SIZING YOUR DEVICE
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Q. Have there been 
studies that show 
where particles 
tend to migrate or 

linger after being expelled 
from the body?

DR. BAHNFLETH: It’s clearly 
been shown in some case 
studies, such as the one 
conducted by Yuguo Li, et 
al,1 on the now infamous 
super-spreader incident in 
the restaurant in Guangzhou, 
China. That team found that, 
due to air flow patterns in 
the restaurant, a zone of 

concentrated infectious aerosol 
formed around the infector, the 
ambient concentration in the 
recirculation zone was greatly 
elevated, leading to infections 
that occurred among other 
diners. You may have seen the 
images from the MIT study2 
that shows a sneeze traveling 
8 meters in a concentrated jet. 

That’s one more reason to wear 
a mask – it not only reduces the 
emission rate, but also contains 
them to a smaller radius around 
the infected person.

1. Li, Yuguo (2020), “Evidence for probable aerosol 
transmission of SARS-CoV-2 in a poorly ventilated 
restaurant”

2. Bourouiba, Lydia (2020), “Turbulent Gas Clouds and 
Respiratory Pathogen Emissions: Potential Implications 
for Reducing Transmission of COVID-19”



 

Q.  Have you found 
other filters that 
offer significant 
advantage 

compared to HEPA filters?

DR. BAHNFLETH: Electrostatic air cleaners 
are a proven technology. In my experience, 
they are used more in industrial applications, 
but are also implemented in some room air 
cleaners. The question one needs to ask 
when considering alternatives to mechanical 
filtration is what the alternative technology 
provides in terms of performance and cost. 
If more typical technologies, like mechanical 
filtration, are effective and cost effective, it may 
be hard to justify using something else.

Among disinfecting air cleaners, germicidal 
ultraviolet light systems have been shown 
to be effective and have a long record of 
successful application. However, many newer 
air disinfection technologies lack a clear 
record of effectiveness and safety and the 
potential user needs to do their homework to 
confirm that they will perform well and safely. 
The need for these technologies is, again, 
determined by application requirements and 
Among disinfecting air cleaners, germicidal 
ultraviolet light systems have been shown 
to be effective and have a long record of 
successful application. However, many newer 
air disinfection technologies, including bipolar 
ionization, lack a clear record of effectiveness 
and safety and the potential user needs to 

do their homework to confirm that they 
will perform well and safely. The need for 
these technologies is, again, determined by 
application requirements and cost.

Q. How many air 
changes per 
hour would you 
recommend? 

Can outside air contribute 
toward that total air 
changes per hour?
DR. BAHNFLETH: Recommendations for total 
air exchange rates (which can be considered 
equivalent clean air supply rates that include 
the effects of outdoor air, filtration, and air 
cleaners) are based on airborne risk modeling 
with the Wells-Riley equation. They use 
highly uncertain infectious quanta estimates 
based on a few case studies, and should 
not be taken as highly accurate. That said, a 
number of sources have suggested that six 
(6) air changes per hour of clean air is a good 
target for many occupancies. The Harvard-
University of Colorado air cleaner calculator 
is a tool that helps a user determine how 
much air cleaner capacity needs to be 
added to ventilation to reach an acceptable 
overall performance level. Comparing these 
recommendations with what is found in a 
healthcare ventilation like ASHRAE Standard 
170, we can see that there is some similarity. 
For example, Standard 170 requires that a 
patient have a minimum of two air changes of 
outdoor air, a minimum of four total supply air 
changes, and a filtration system that includes 
a MERV 7 pre-filter and a MERV 14 final filter. 
While this is not proof that six air changes per 
hour is the right or best target, it is somewhat 
reassuring that a healthcare standard and 
the analyses of COVID-19 risk lead to similar 
guidance. We still need better data to support 
our risk assessments.

THER IS E NOT ENOUGH TESTING TO 
DEMONSTRATE THE EFFECTIVENESS OF MANY 
OF THESE TECHNOLOGIES. HEPA, HOWEVER, 
IS A KNOWN QUANTITY, AND REMAINS OUR 
PRIMARY RECOMMENDATION

PRODUCT TYPES WHAT WORKS BEST
FOR YOU?



 

A safe office during the 
pandemic features several 
easy to integrate features 
that promote clean air and 
safe social distancing.
AIR PURIFIERS WITH HEPA FILTER. 
These personal environment devices are 
flexible and effective tools that introduce 
clean air into a space and monitor 
internal air quality. When combined with 
social distancing and a healthy amount 
of outside air, these represent one of the 
best options to mitigate the spread of the 
SARS-CoV-2 virus in a space.

INCREASED NATURAL VENTILATION. 
Reliance on recirculated air can lead 
to dangerous amounts of SARS-CoV-2 
particles moving through the space. 
Introducing fresh air and expelling 
internal air helps maintain safe air levels.

CO2 MONITORS. A way to monitor 
occupancy levels of a space without 
requiring occupants opt-in to individual 
movement tracking is to install CO2 

monitors in spaces like conference 
rooms and shared offices. This helps 
show when occupancy levels raise 
and lower, and can help you make 
determinations regarding how to staff 
and occupy a space safely. This is an 
imperfect approach, however, and may 
not deliver wholly accurate results.

PLEXIGLASS DESK DIVIDERS. When 
set up around spread out work spaces, 
plastic or plexiglass dividers can provide 
a shield between occupants and add 
an extra level of protection beyond face 
masks and regular social distancing.



Follow along with Tetra Tech High Performance Buildings Group with Performance, our quarterly 
compendium of thought leadership focused on the latest trends in the built environment. Head 
over to TetraTech.com/HPB.

tetratech.com/hpb
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Tetra Tech’s High Performance Building Group brings the expertise of 1,500 
building designers and commissioners from across four continents, delivering 
cutting edge technical approaches to some of the most sustainable building 
projects across the globe. 
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