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INTRODUCTION
We don’t know what impact SARS COV-2 has on our HVAC systems.
In a letter published in March in the New England Journal of Medicine, researchers described how aerosolized
coronavirus particles can remain viable for up to three hours in the air, meaning they could infect a person hours after
being expelled.1
The letter’s authors sampled the air for just three hours, meaning the virus could potentially remain viable for longer.
Until scientists learn more about the true viability of the virus in a variety of settings and conditions, they have to
consider all potential routes of transmission in their attempts to slow transmission.
There is great concern about the real possibility of transmission through the air of various pathogens, especially SARSCoV-2, among staff and administration in healthcare facilities, office workers, retail workers and patrons, manufacturing
workers, and residents in private and public facilities and the general public in outdoor settings and in public
transportation.
Figure. — Airborne paths of COVID-19 (source: World Health Organization)

ASHRAE, through its Environmental Health Committee, created an Epidemic Task Force and has issued the following
statements:
Transmission of SARS-CoV-2 through the air is sufficiently likely that airborne exposure to the virus should be
controlled. Changes to building operations, including the operation of heating, ventilating, and air-conditioning
systems, can reduce airborne exposures.
Ventilation and filtration provided by heating, ventilating, and air-conditioning systems can reduce the airborne
concentration of SARS-CoV-2 and thus the risk of transmission through the air. Unconditioned spaces can cause
thermal stress to people that may be directly life threatening and that may also lower resistance to infection. In
general, disabling of heating, ventilating, and air-conditioning systems is not a recommended measure to reduce
the transmission of the virus.2
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ASHRAE AND REHVA RECOMMENDATIONS
MODIFICATIONS TO BUILDING HVAC SYSTEMS 3
Non-healthcare buildings should have a plan for an emergency response. The following modifications to building HVAC
systems operation should be considered:
1. Increase outdoor air ventilation (disable demand-controlled ventilation and open outdoor air dampers to 100% as
indoor and outdoor conditions permit).
2. Improve central air and other HVAC filtration to MERV-13 (ASHRAE 2017b) or the highest level achievable.
3. Keep systems running longer hours (24/7 if possible).
4. Add portable room air cleaners with HEPA or high-MERV filters with due consideration to the clean-air delivery rate.
5. Add duct- or air-handling-unit-mounted, upper room, and/or portable ultraviolet germicidal irradiation (UVGI)
devices in connection to in-room fans in high-density spaces such as waiting rooms, prisons, and shelters.
6. Maintain temperature and humidity as applicable to the infectious aerosol of concern.
7. Bypass energy recovery ventilation systems that leak potentially contaminated exhaust air back into the outdoor air
supply.

RECOMMENDATIONS FROM EUROPE 4
VENTILATION
1.
2.
3.
4.

Secure ventilation of spaces with outdoor air
Switch ventilation to nominal speed at least two hours before the building usage time
Switch ventilation to lower speed two hours after the building usage time
At nights and weekends (or if building is currently unoccupied), do not switch ventilation off, but keep systems
running at lower speed
5. Ensure regular airing with windows (even in mechanically ventilated buildings)

BATHROOMS
1. Keep toilet ventilation 24/7 in operation
2. Avoid open windows in toilets to assure the right direction of ventilation
3. Instruct building occupants to flush toilets with closed lid

OTHER SETTINGS
1.
2.
3.
4.
5.
6.
7.
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Switch air handling units with recirculation to 100% outdoor air
Inspect heat recovery equipment to be sure that leakages are under control
Switch fan coils either off or operate so that fans are continuously on
Do not change heating, cooling, and possible humidification setpoints
Do not plan duct cleaning for this period
Replace central outdoor air and extract air filters as usual, according to maintenance schedule
Regular filter replacement and maintenance works shall be performed with common protective measures including
respiratory protection

“Position Document on Infectious Aerosols.” ASHRAE.org. April 14, 2020, https://www.ashrae.org/file%20library/about/position%20documents/pd_
infectiousaerosols_2020.pdf.
“REHVA COVID-19 guidance document: How to operate and use building services in order to prevent the spread of the coronavirus disease (COVID-19)
virus (SARS-CoV-2) in workplaces,” Federation of European Heating, Ventilation, and Air Condition Associations (REHVA), April 3, 2020, https://www.rehva.
eu/fileadmin/user_upload/REHVA_COVID-19_guidance_document_ver2_20200403_1.pdf.

HUMIDITY AND PREVENTION
MAINTAIN HUMIDITY LEVELS AT 40-60%
Dr. Stephanie Taylor, M.D., M.Arch, CIC, of Harvard Medical School, shared how public buildings can become a key
mechanism to fighting the virus by managing air quality:5
...It became evident that dry indoor air was associated with higher rates of infectious and inflammatory diseases in the
building occupants.
There is now abundance of data that shows that maintaining indoor relative humidity at 40-60% benefits building occupants in
several ways:
First, when relative humidity is in this optimal range, infectious aerosols released from a sick person quickly settle out of
the air and can be wiped away from surfaces.
Second, many viruses and bacteria carried in droplets are less infectious in this midrange relative humidity zone.
Conversely, when indoor air is dry, their infectivity is higher. This goes against many people’s intuition!
Third, relative humidity between 40-60% is the range that optimizes the ability of our immune system to fight viral and
bacterial infections. When indoor relative humidity is lower, our respiratory immune system is less able to protect us from
infectious microbes, even when we maintain perfect hand and surface hygiene.
Building managers and maintainers have a vital role to play in reducing the spread of viral illnesses such as COVID-19.
We now know that viruses and bacteria can survive in tiny infectious aerosols that are transmitted in dry air. This brings into
focus the importance of properly humidifying and ventilating buildings to reduce transmission of airborne infections. While
we know that viruses can be spread through physical contact with an infected person, they can also travel in tiny droplets
released during a sneeze, cough or even when an infected person breathes, can travel through air into an HVAC system when
the air quality in a building is dry. This puts building occupants at increased risk of infection even if they have not come into
close contact with an infected person.
This concept of airborne transmission may sound scary but managing and maintaining buildings can absolutely control it by
keeping relative indoor humidity at what I call the “magic zone” of 40-60%. Data and research show us that if people in
offices, hospitals, and schools manage their indoor relative humidity at 40-60%, human immune mechanisms for physiological
defence are improved. Not only does humidifying the indoor environment decrease infectious pathogens in the air we
breathe, it also bolsters our own immune systems, which is critical, now more than ever.
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DISCLAIMER
This information is provided for educational purposes with the understanding that neither GreenerU or other
contributors is rendering legal, medical, engineering, or other professional services. Neither GreenerU or other
contributors shall be liable for damages, in any event, for incidental or consequential damages caused, or alleged to
be caused, directly or indirectly, by the use of any information disclosed in this document, including the use of any
recommendations, methods, products, services, instructions, or ideas.
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SUGGESTED BUILDING OPERATION GUIDELINES
GreenerU offers the following suggestions for building operations during the shutdown.
ESTABLISH NEW SHUTDOWN PROTOCOLS
1. Create exception schedules and name them so users will understand what will happen when these exception
schedules are used (example: “COVID-19”)
2. Document all steps taken to operate systems during campus shutdown through a checklist, noting date, time, and
work done.
SET UP FOR BUILDING SHUTDOWN
For unoccupied buildings:
1. Program fan coil fans to be completely off.
2. Let heating and cooling valves control normally to relaxed heat/cool setpoints.
3. Program such that space setpoints allow the fan to turn on when zone temperatures are outside absolute minimum/
maximum level.
ASHRAE recommends not completely shutting off HVAC systems in buildings not being unoccupied for an undetermined
amount of time. Shutting systems off may not necessarily be a bad thing, provided your building automation system has
provisions to prevent freezing and manage humidity and stagnation.

BRING MORE OUTSIDE AIR INSIDE YOUR BUILDINGS
1. If the building is occupied or partially occupied, program/adjust DCV to dilute as much as possible, following
ASHRAE guidelines.
2. If the building is completely unoccupied, cycle fans at low speed at night for two hours to purge building.
3. Always run toilet exhaust fans when you run the supply fans.
4. Keep track of outside-air dewpoint. Bringing in outside air when the dewpoint is higher than 60˚F could cause
mold.
5. Operate or place HVAC systems in “unoccupied mode” using the building automation system. For example, if
systems are normally controlled to a 70°F heating with 40% RH and 75°F cooling setpoint at about 55% RH when
the building is occupied, then having the limits in heating at set back to 65°F, 40% RH and cooling limits up to
(80°F, 60% RH) is reasonable.
6. If a building is partially occupied or occupied for limited times, consider programming exception schedules in
your building automation system to allow the systems to be returned to normal “occupied” modes of operation
for temporary lengths of time, e.g., two hours. After the exception schedule period expires, the system would
automatically return to ”unoccupied” setpoints.
7. Verify that setbacks and setup modes are working.
CONTINUE WITH REGULAR MAINTENANCE
1. Maintain your regular maintenance schedule for filters, grease, etc.
2. Run hot water or chilled water systems normally. Or, at minimum, circulate water at full flow with all respective valves
open once per week to prevent rust buildup.
3. Summer promises to come, so follow similar procedures. You will need cooling—get your cooling systems ready as
if it was business as usual.

NOTE: These guidelines apply to most common buildings on campus. It does not apply in special circumstances such as
libraries, historical buildings, or buildings with musical instruments, art, natatoriums, archival or sensitive resources, etc.
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SUGGESTED BUILDING OPERATION GUIDELINES
PREPARE FOR REGULAR OCCUPANCY
1. Per ASHRAE 189.1, treat buildings like new construction: ventilate for at least 14 days. (This is not required; just a
suggestion.)
2. If regular maintenance has not been followed:
• Change filters before students arrive
• Make sure heating and cooling coils are clean
• Check operation of all moving components, such as damper and valve actuators, etc.
• Ensure any overrides are released and automatic reset routines will operate normally
• Check schedules and modify as needed
TAKE SHUTDOWN OPPORTUNITY TO GET WORK DONE
1. Perform maintenance items that can only be performed with equipment shut down (belts, motors, greasing
dampers, etc.)
2. Perform point-to-point checks:
• Check dampers, mixed air, calibration of controlled variables
• Valve stroke
• Perform VFD maintenance
• Make sure to modify or add alarming for monitoring high temperature/humidity/CO2—now may be a good
time to visit alarming/trending and maintain databases, make changes, etc.
• Consider what options to implement regarding system operations for buildings based on age, air-tight/new
ADJUST YOUR CONTROL SETTINGS
1.
2.
3.
4.
5.

For unoccupied buildings during warm weather, schedule occupancy for overnight with relaxed setpoints
Tighten relaxed setpoints for time periods when custodians are active
Monitor systems when they are operating, tune control loops, and look for inefficiencies
Document changes so that when normal operation returns, systems revert back
When preparing for re-occupancy, focus on individual spaces or buildings set to be occupied first and perform in
order in which buildings should be ready

PREPARE FOR COOLING SEASON AS USUAL
Bring your chilled water plant on as you normally do:
1. Fill the towers
2. Treat the water
3. Run the systems
4. Run buildings at different setpoints to exercise equipment
5. For additional information on managing your building’s water systems, refer to our presentation with Chem-Aqua on
April 21, 2020: https://www.greeneru.com/webinars/community-discussion-managing-water-in-facilities-during-thecovid-19-shutdown/

Your feedback, questions, and suggestions for additional workshops are encouraged.
Please contact us at info@greeneru.com or visit us at www.greeneru.com.
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