
 
 

Page | 1  

COVID-19 and Commercial Office Building HVAC Operations 
Updated: July 20, 2020 

The global COVID-19 pandemic raises questions about the operation of buildings in reducing 
the risk of infection and curbing the spread of airborne infectious diseases. There are general 
best practices that should be followed in every day operation of buildings to promote healthy 
indoor air quality and reduce the potential spread of airborne infectious diseases. Prioritizing 
these steps based on the hierarchy of controls used in epidemiology and infectious disease 
control. 

Elimination: Eliminating the source of the disease is the most effective control measure. 
Because humans are the source, this means quarantine and working remotely, which is not 
sustainable in the long term. 

Substitution: Substitution is replacing the normal scenario with something less hazardous. 
With the Sars-Cov-2 virus, this means having workers with immunity versus people at higher 
risk. As of July 3, 2020 the CDC is not recommending making decisions based on antibody 
testing due to the rate of false positives. Currently substitution is not a reliable control. 

Engineering Controls are things that buildings can implement and manage. These controls 
can be effective against the spread of viruses and will provide benefit against future scenarios 
that keep workers home such as the seasonal flu. Controls include things like touchless 
surfaces (light switches, automated doors) increased ventilation and physical barriers. 

Administrative Controls: Administrative controls are policies building management or a tenant 
can put into place for the workers. Social distancing, staggered work shifts, elevator limitations. 
These are not as effective because they can easily be bypassed as they rely on human 
behavior and following the rules. 

Personal Protective Equipment: While least effective, PPE is still very important. Masks work, 
particularly in the spread by a source who has the virus and may be pre-symptomatic or 
asymptotic. Masks, similar to administrative controls, require the participation of humans.  
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Strategies for Managing the Spread of Infectious Airborne Disease 
Research and studies have proven that airborne infectious disease can be managed by building 
heating, ventilation and air conditioning systems (HVAC.) There are many strategies that can be 
deployed but it is important to understand that no one strategy alone is sufficient to control 
disease spread. Multiple strategies, designed for the specific systems, properly implemented, 
are required to create a safer environment for occupants. 

The following are further explained but should be considered as applicable to your building: 

1. Dilution: Increase the amount of fresh air. Increase minimum outside air amounts and 
maximize economizer setpoints (69ºF / 28 Btu/lbm), this reduces recirculated air; 

2. Filtration: MERV-13 to MERV-15, preferably v-bank to avoid increased pressure drop; 
3. Purge: Pre-, Post-Occupancy extended operation for space air changes; 
4. Minimize Bypass/Cross Contamination:  Tape filters to eliminate bypass, temporarily 

suspend use of energy recovery wheels; 
5. Commissioning: Verify VAV box minimums, economizer and minimum outside air 

damper performance, verify VAV and fan-power terminal minimums, verify 
bathroom/elevator exhaust fans; 

6. Air Cleaning: Install custom designed “safe” air cleaning strategies such as ultraviolet 
germicidal irradiation (UVGI) or needle-point bi-polar ionization; 

7. Monitor: Installing sensors in high-occupancy areas and air handling system return 
ductwork to monitor and trend indoor air quality. 
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Dilution 
Increasing the outside ventilation air to the building is a best practice for improving indoor air 
quality and reducing the spread of infectious diseases. Buildings often minimize ventilation 
during heating and cooling operation to minimize energy costs, however increased ventilation 
dilutes the air being supplied to the tenant spaces, reducing the amount of recirculated air from 
the spaces where airborne infectious diseases may originate. Many buildings that have been 
certified by the LEED or WELL Building programs have increased the minimum ventilation 
percentages to promote healthy indoor air quality and reducing carbon dioxide levels. Studies 
have shown that reduced CO2 levels in office environments have led to more productive 
employees. The WELL program recommends that CO2 levels be maintained below 800 PPM. 
CO2 sensors in air handlers can be installed in the return ductwork to get an average value and 
is a cost effective way to control a whole building if you don’t have room level visibility. If space 
CO2 sensors exist currently, consider resetting the ventilation dampers based on a critical zone 
at 800 PPM. Another consideration is reviewing expansion of the economizer settings, allowing 
more fresh air before mechanically cooling or heating. 

Air handling exhaust fans will increase in speed if ventilation is being increased, but you can 
also adjust the operation of restroom exhaust fans. Studies of an outbreak at a hospital in Hong 
Kong indicated the plumbing and HVAC systems contributed to the spread of SARS-CoV-2 with 
recommendations to close the lid on patient room toilets when flushing. Flushing matter 
containing the active virus could result in aerosolized particles becoming present. Increasing 
exhaust removes air from the space if there are airborne particles. 

 
Extend Pre- and Post-Occupancy Operation 
For air handling units serving occupied office areas, extending the pre-occupancy and post-
occupancy run time to a minimum of two (2) hours will flush the occupied areas allowing filters 
to clean the air. ASHRAE recommends running air handling systems at minimum outside air 
while unoccupied. If economizer conditions exist where higher ventilation conditions can be 
done so without mechanical heating or cooling that will provide further purge of contaminants. If 
the building has indoor parking, run the garage fans two (2) hours prior to occupancy.  
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High-Efficiency Filtration 
Most commercial office buildings use box or bag filters with an efficiency for MERV-8 to MERV-
12 with throwaway MERV-8 prefilters. The prefilters capture bigger particles, generally 
introduced from the outside air, and allow the more expensive and higher efficient bag or box 
filters last longer. Increasing the box and bag filter efficiency, is a good strategy in reducing the 
risk with airborne diseases transfer and promoting better indoor air quality.  

The “95” in N95 refers to the mask being able to, on average, capture 95% of particles with a 
size smaller than 0.3μm, which is the range many airborne infectious diseases can be found. 
SARS-CoV-2 droplets have been found between 0.2μm to 1.0μm and larger than 2.5μm. An 
HVAC filter with the equivalence of an N95 face mask would be a high-efficiency MERV-16 
filter. A recent study of a hospital where COVID-19 patients were being treated found RNA from 
the virus in the supply ductwork after the MERV-15 filters. While this is a location with a 
significant source of the virus, it is also evidence that no one technology on its own is adequate. 

Hospital surgical suites use high-efficiency particulate air filters (HEPA) which are very effective 
at capturing viruses and very small particles. However commercial office air handling unit has to 
be specifically designed to use these filters. They are extremely expensive and not intended for 
typical commercial office use. 

MERV-13 is our minimum recommendation for outdoor air filtration for healthy indoor air quality 
but MERV-15 will work in most large HVAC systems, particularly if lower pressure drop “V-
Bank” filters are used rather than box or bag filters. Higher efficiency filters are more expensive 
and can cost more to operate, but the “V-Bank” configuration helps minimize the energy cost 
while maximizing filtration. In some cases a MERV-15 V-Bank filter can cost less than the 
existing lower efficiency filter. On large centralized air handling equipment, increasing filter 
efficiency doesn’t require anything other than changing filters. On smaller floor-by-floor 
equipment or distributed equipment like fan-coils, there may be limitations to the filter rack or fan 
capacity. As with every strategy, it should be professionally engineered before implementing. 

Figure 1 shows a study of the effectiveness of different filter efficiencies and the relative energy 
cost. 

 
Figure 1 - Azimi and Stephens, Building and Environment 70 (2013) 150-160  
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Filter maintenance is also very important. However increasing filter replacement is not 
recommended. Let the filters load up, but not above manufacturer recommendations or to where 
equipment performance is impacted. The risks associated with handling filters that may contain 
strains of the virus has not been studied, however consider personal protective equipment 
(PPE) for the workers that include: 

• A properly-fitted respirator (N95 or greater) 
• Eye protection (safety glasses, goggles or face shield) 
• Disposable gloves 

Table 1 - Minimum Efficiency Reporting Value (MERV) from ASHRAE Standard 52.2-2017 (Table 12-1) 

 

  

Range 1 Range 2 Range 3 Filter Type Typically Removes Application
0.3 to 1.0 1.0 to 3.0 3.0 to 10.0

1 N/A N/A ≤ 20 Residential
2 N/A N/A ≤ 20 Minimal Filtration
3 N/A N/A ≤ 20
4 N/A N/A ≤ 20
5 N/A N/A ≤ 20 Typical Residential
6 N/A N/A ≤ 35 Minimum Commercial
7 N/A N/A ≤ 50
8 N/A ≤ 20 ≤ 70
9 N/A ≤ 35 ≤ 75 High Quality Residential
10 N/A ≤ 50 ≤ 80 High Quality Commercial
11 ≤ 20 ≤ 65 ≤ 85
12 ≤ 35 ≤ 80 ≤ 90
13 ≤ 50 ≤ 85 ≤ 90 LEED Buildings
14 ≤ 75 ≤ 90 ≤ 95 Smoke Removal
15 ≤ 85 ≤ 90 ≤ 95 Hospitals/Healthcare
16 ≤ 95 ≤ 95 ≤ 95
17 99.97 > 99 > 99 Hospital Surgery Suites
18 99.997 > 99 > 99 Cleanrooms
19 99.9997 > 99 > 99 Hazardous Biological
20 99.99997 > 99 > 99 Nuclear Material

Bag & Box
Humidifier Dust, Lead 
Dust, Auto Emissions, 
Milled Flour

Bag & Box Bacteria, Most Tobacco 
Smoke, Sneezes

HEPA & ULPA Viruses, Carbon Dust

Standard 52.2 Minimum 
Efficiency Reporting 

Value (MERV)

Composite Average Particle Size Efficiency, % in Size Range, µm

Fiberglass & 
Aluminum 
Mesh

Pollen, Dust Mites, 
Spray Paint, Carpet 
Fibers

Cartridge & 
Pleated

Mold Spores, Cooking 
Dusts, Hair Spray, 
Furnature Polish
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Temperature & Humidity 
When discussing indoor air quality and the spread of infectious disease, humidity levels are 
often a factor. At this time, there is no conclusive science indicating how SARS-CoV-2 reacts to 
temperature and humidity. Early studies suggest the temperature and humidity ranges where 
the disease deactivates is well outside of the established indoor comfort zones. Maintaining 
relative humidity in the building between 30% and 40% (based on an indoor temperature of 
70ºF) helps protect your skin and keep it from cracking. Cracked skin can be a direct pathway 
for infectious diseases. However most commercial office buildings don’t have the ability to 
humidify, and the increased ventilation strategy can further dry the air. Adjustments to 
temperature and humidity ranges should be carefully engineered based on the specific building 
to prevent residual consequences such as unseen condensation and mold growth. In the 
Summer, dehumidification should maintain relative humidity below 60% (based on an indoor 
temperature of 75ºF.) 

Ultraviolet Germicidal Irradiation 
Ultraviolet (UV) germicidal energy has been shown to inactivate viruses, bacteria and fungi as 
outlined in a position paper by ASHRAE on air filtration and cleaning. A disinfection technology 
known as ultraviolet germicidal irradiation (UVGI) can degrade organic materials and inactivate 
microorganisms. Under ideal conditions, UVGI can deactivate over 90% of microorganisms. 
UVGI technology doesn’t filter the air, so the inactive and dead materials can remain airborne 
but are no longer infectious. UVGI is commonly used in combination with air filtration to both 
capture and inactivate microorganisms. The lamps can be retrofit into air handling units. Pricing 
can range from $0.35 / CFM to over $0.75 / CFM. The operating cost is relatively low but the 
lamps require frequent replacement (approximately once per year.) The lamps can be installed 
at the filters, in-between the filters and the cooling coil and in the supply ductwork. Each 
installation requires engineered design to be effective. Direct exposure to UVGI, which should 
only be UV-C wavelength and selected at 254nm, is extremely dangerous and should only be 
done with appropriate training and personal protective equipment (PPE.) UVGI in tenant spaces 
is generally not recommended, in common spaces or high traffic areas it can be installed in 
upper zones. UVGI takes time to deactivate viral particulates and is most effective when 
properly designed and used with appropriate filtration. 
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Secondary Air Cleaning Technologies 
There are many secondary air cleaning technologies available. 

• Photocatalytic Oxidation (PCO) 
• Biopolar Ionization (Plasma Discharge) 
• Ozone 
• Chemical Disinfectants 
• Vaporized Hydrogen Peroxide (VHP) 

While the effectiveness of these technologies is not clearly established and documented in 
independent research, many manufacturers have claims of the effectiveness, some side effects 
can be undesirable and potentially dangerous. Before proceeding with any air cleaning 
technology, consult an engineer. 

Closing Thoughts 
Don’t panic, we are here to help. Contact us if you have questions or need any assistance. 
Follow CDC guidelines, practice social distancing, wash your hands and stay safe. 

Respectfully, 

 
Benjamin A. Skelton, P.E. 
President 
bskelton@cyclone.energy 
312.520.0025 


