
Maine Indoor Air Quality Council:

HVAC Basics for 

COVID-19 Readiness

MODULE FOUR: OPERATIONS



Learning Objectives of this Badge 

Program
➢ An understanding of mechanical systems within a building that have 

significant impact on  indoor air quality and our health.   

➢ An understanding of the role of ventilation air in minimizing risk of 

transmission.

➢ An understanding of the role of filtration in minimizing risk of virus 

transmission.

➢ Recommended practices for operating and improving HVAC 
system to minimize risk of virus transmission.



Module Four Module four focuses on basic operations and 

maintenance practices of HVAC systems to 

minimize the risk of transmission of COVID-19 

indoors. 

This module is based on School Facilities and 

intended to inform facility users and operators 

of these facilities.   Many of the 

recommendations and practices are 

applicable to other facility types.



Routine Maintenance
➢ All air handling equipment and ventilation systems should be inspected on a regular 

basis to ensure they are operating properly.  Records of inspections and associated 

service should be maintained.

➢ All air filters should be inspected on a regular basis and changed at appropriate 

intervals.   Filter replacement dates and specific filter information should be recorded.  

Specific filter requirements should be noted at air handling equipment to ensure proper 

filters are installed.  

➢ Portable air cleaning devices should be cleaned and maintained in accordance to 

the manufacturer’s literature.  This would include filter replacements if filters are 
provided with air cleaning devices.



General Considerations
➢ Make sure outside air intakes that provide the ventilation 

air to the indoor spaces are open.  

➢ Keep outside air intakes clear and free of any source of 
contaminates such as trash, vehicle exhaust, etc.  

➢ Many systems will have motor operated dampers (MOD) 

at intakes that open/close based on occupancy.  Verify 
the MODs are operating properly when air handling 

equipment is running.

➢ Ensure room supply diffusers, return and exhaust grilles 
are unobstructed for proper airflow.  Any obstructions 

seen should be removed. 
Airflow obstruction at 

Supply Diffuser

Outside Air Intake Louvers



General Considerations
➢ In addition to ensuring airflow is not obstructed, it is important that clutter be removed 

from spaces to assist in cleaning operations.   Staff should make surfaces clear to allow 

for proper cleaning by custodial staff of surfaces that may contain virus particles.

➢ As clutter is disturbed during periods of occupancy, additional particles will become 

airborne that could not be properly cleaned.



Natural Ventilated Spaces
➢ In natural ventilated classrooms and other spaces 

that have multiple occupants, use of portable 

window fans should be considered.   

➢ Fans should be installed in window opening to 
exhaust air from spaces and located away from 

occupants.  Fan should be fit snugly for 

effectiveness.  

➢ Outside air should be provided by opening 
windows as remote from fan as possible to allow 

air to be drawn through spaces.  Open windows 

only to extent needed to minimize occupant 

discomfort of outside air temperature.

➢ Use of Portable Air Cleaners should be provided 

to improve indoor air quality.   



Natural Ventilated Spaces

➢ Consider providing a Carbon Dioxide (CO2) detector in these 

spaces to monitor indoor air quality and ventilation 

effectiveness.   

➢ The CO2 level is a good reference to determine adequate 

ventilation.   A CO2 level of less than 800 ppm should be 

maintained during occupied periods.  

➢ The amount the window will need to be opened can be 

adjusted based on CO2 levels.  

➢ CO2 readings must be taken when room in occupied.



Mechanically Ventilated Spaces
➢ In mechanically ventilated classrooms and spaces that have multiple occupants, it 

is critical that ventilation air and filtration systems are operating properly.  

➢ Ventilation system hours of operations should be extended to include 2 – 4 hours 

prior to occupancy.  The pre occupancy period should be longer for systems that 

provide minimum ventilation air requirements (DOAS or H/ERV systems) and can be 

shorter for systems that provide higher airflow rates for mixed air systems.

➢ Ventilation system should be operated during cleaning periods to provide 

protection to cleaning staff and removal of residual airborne contaminants.  



Air Change Rates
➢ One Air Change per Hour (ACH) means it took one hour to replace all air in that 

room.  

➢ Air Change Rates are an important consideration for classrooms and areas where 
occupant density may be high.  Air change rates for HVAC applications is the 

number of times the air is replaced in an hour.  Air may be outside air, recirculated 

air or a combination of two that make up the supply air to the room.

➢ The higher the ACH is, the greater amount of filtration occurs that captures airborne 

particles prior to reentry back into the room.



Air Change Rates
➢ Current recommendations of 6 – 12 ACH are being considered.   In all HVAC systems for 

schools and most applications, the high end will likely exceed capacity of equipment  
and the associated ductwork distribution systems and heating/cooling plants.  

➢ Spaces with less than 6 ACH should consider supplemental air cleaning devices if 
ventilation equipment capacity cannot be increased adequately. 

➢ To calculate ACH, you need to know Room Area (SF), Height (H) and Cubic Feet of Air 
per Minute (CFM) provided by ventilation equipment to space.   ACH = (CFM*60)/SF*H.  

➢ For Ventilation only airflows, let’s assume 900 SF Classroom and 9’ High Ceiling and 368 
CFM airflow.   ACH = (368*60)/(900*9).  ACH = 2.7 times filtered in an hour.   

➢ For Mixed air systems with ventilation air and return air, lets assume same classroom, but 
with 1200 CFM airflow.  ACH = (1200*60)/(900*9).  ACH = 8.88 times filtered in an hour.  



Mixed Air Systems
➢ Systems with CO2 sensors that control the percent of outside air and return air should be 

reprogrammed to disable control feature.  CO2 sensors should continue to monitor and 

record CO2 levels present for reference and historical records.

➢ Prior to making adjustments such as increasing percent of outside air or increasing total 

airflow of the HVAC system a review of existing information is critical.  

➢ Review the operation and maintenance owner’s manual and available design 

documents.   A review with the design engineer would provide additional understanding 

of system limitations and design considerations that should be known.

➢ Adjusting motor speeds by adjusting belts/sheaves or  Variable Frequency Drive (VFD) 

programming may be possible and should be made by a HVAC system service provider.



Mixed Air Calculation
➢ Consider increasing percent of outside ventilation air to HVAC system.  This typically can be 

accomplished by partially closing the return air damper and opening the outside air damper.  

➢ Caution should be taken to ensure the amount of outside air does not become too high and 

cause damage to heating coils, exceed capacity of heating coils and provide a uncomfortable 

temperature to occupied spaces.

➢ To determine percent of outside air, take temperature of 

outside air, return air and mixed air after mixing box and 

filters, but prior to heating/cooling coils.   Mixed air 

temperature should be taken in multiple locations if taken 

within mixing box where mixing is not complete.  

➢ RAT is Return Air Temperature, OAT is Outside Air 

Temperature and MAT is Mixed Air Temperature. 

Mixed Air Calculation



➢ Filter replacement should occur based on a time period such 

as quarterly unless filter maintenance practices are in place 

to verify filter loading of particles and when filters are at end 

of life.  

➢ Measuring the change in air pressure over time as a filter 

becomes loaded with particles is more accurate. These 

magnehelic gauges can measure air pressure before and 

after the air filter.   

➢ The difference between the pressures is the pressure drop of 

the filter.   A new filter will have a lower pressure drop than a 

dirty filter. As filters load up over time, the pressure difference 

from inlet to outlet side of filter will increase.  

➢ When filter reaches its expected end of life pressure drop, 

filter should be replaced.  Recommended filter change is 

twice the initial pressure drop of the clean filter.  If Gauge 

was 0.20” wc when new, change filter at 0.40”wc.

Filtration 

Magnehelic Gauge



Janitor Closets, Toilet Rooms, Nurse Stations

➢ Janitor Closets, Toilet Rooms and Nurse 

Stations (Clinics) should have exhaust air 

operating during the same period as the 

ventilation system hours.  

➢ These rooms should have a higher exhaust 
rate than supply air to create negative air 

pressure compared to adjacent areas.   This 

will prevent pollutants in these areas from 
migrating into other areas of the building.

Exhaust Air for Negative Airflow path



Portable Air Cleaning Devices

➢ Portable Air Cleaners should be 

considered as supplemental to the 

previous recommendations regarding 

ventilation and filtration best practices.  

➢ If utilized, target highest achievable air 

change rate for units that will not 

generate excessive noise or negatively 

impact space air distribution.

Example of a HEPA Filtered Air 

Cleaning Device



Portable Air Cleaning Devices

➢ Devices should rated by the Association of Home Appliance Manufacturers.

➢ The rate of particle removal from air is termed the Clean Air Delivery Rate (CADR).

➢ CADR = CFM airflow rate × removal efficiency of filter

➢ To determine size and quantity of air cleaners required, room volume in cubic feet and 

desired air change rates need to be determined.  

➢ To determine effective air changes per hour (ACH) when CADR are known:

➢ ACH = CADR × 60 (min/hr) ÷ room volume (ft3)

➢ To determine desired CADR in CFM when ACH is known:

➢ CADR = ACH × 60 (min/hr) ÷ room volume (ft3)



➢ ASHRAE recommends Winter classroom design guidelines 72 F/ & 40-50% RH

40- 50% RH in winter is primary guidance via humidifiers/active humidification 

(central or local, depending on the classroom/space system). 

➢ It is MIAQC’s recommendation that 30% maximum relative humidity levels be 

maintained in our region to prevent potential building damage due to 

condensation at building envelop and mold growth on surfaces.  

➢ Most schools in Maine do not have provisions for humidification, so addition of 

humidification equipment (permanent or portable) would be required.   As 

ventilation is increased within buildings, it will result in lower humidity levels.  It is 

thought at this time that lower humidity levels resulting from increased ventilation 

provides a better indoor air environment along with proper filtration.

Temperature & Humidity Considerations



1. Intake louvers, grilles, and diffusers must be free of __________ to perform properly.

2. To improve natural ventilation, a ______ _________ can be installed at window opening.   

This fan should exhaust air from room to outside.

3. A CO2 level of less than _______ ppm should be maintained in occupied spaces.

4. One _______ replaces all air within a space once every hour.

5. ACH rates between _____ and ______ are recommended.

6. Portable air cleaning devices utilize the ______ rating system.

Operations:

Knowledge Check



1. Intake louvers, grilles, and diffusers must be free of obstructions to perform properly.  

“obstructions”

2. To improve natural ventilation, a window fan can be installed at window opening.   This 

fan should exhaust air from room to outside.

3. A CO2 level of less than 800 ppm should be maintained in occupied spaces.

4. One ACH replaces all air within a space once every hour.

5. ACH rates between 6 and 12 are recommended. 

6. Portable air cleaning devices utilize the CADR rating system.

Operations:

Knowledge Check - Answers



To learn more…

 Visit the COVID-19 Resources Page on the website of the Maine 

Indoor Air Quality Council. Click here: COVID-19 Resources Page -
Maine Indoor Air Quality Council

 Contact:

Maine Indoor Air Quality Council

P.O. Box 2438

Augusta, ME  04338-2438

Telephone:  207-626-8115

E-mail executive director at:  Christy@maineindoorair.org

https://maineindoorair.org/resources-for-novel-coronavirus-covid-19-indoor-environments/
mailto:Christy@maineindoorair.org


Congratulations!

You made it to the end of this session for 

Maine Indoor Air: Operations.

Your next step is to 

complete the final 

quiz.


