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Operation of HVAC Systems During the COVID-19 Pandemic


Information Bulletin SEPTEMBER 2020


Recommendations for the Operation of Building Heating, Ventilation and Air Conditioning (HVAC) Systems During the COVID-19 Pandemic


OBJECTIVE

Parks Canada Agency (PCA) is committed to providing the occupants of its buildings with a healthy environment. During the current COVID-19 pandemic, Parks Canada needs to ensure that building systems, including Heating, Ventilation and Air Conditioning (HVAC) systems, are properly operated and maintained to minimize the risk of virus transmission. 

TARGET AUDIENCE

[bookmark: _GoBack]This information bulletin is primarily aimed at PCA Asset Managers and technical people such as building operators, mechanical engineers, and mechanical contractors that have some knowledge of HVAC systems. It is expected that readers that have a limited understanding of building HVAC systems will reach out to subject matter experts for guidance on this topic.

BACKGROUND

According to the World Health Organisation, current evidence shows that the SARS-CoV-2 coronavirus causing the COVID-19 disease is most commonly transmitted through direct, indirect (through contaminated objects or surfaces), or close contact with infected people via mouth and nose secretions, such as: 
· respiratory droplets that are spread when infected people cough or sneeze;
· close personal contact with infected people, such as touching or shaking hands;
· touching something with the virus on it, then touching your mouth, nose or eyes before washing your hands.

There is a growing body of evidence that indicates that aerosol transmission of the SARS-CoV-2 coronavirus in non-medical settings, particularly in indoor locations where there are crowded, and inadequately ventilated spaces may be occurring. Further research is required regarding the infectiousness of those smaller aerosol particles and their significance in transmission relative to the confirmed importance of droplet transmission.  

It is important to distinguish the difference between the infectiousness of aerosols themselves and the transmission of viruses through ventilation systems. According to current public health guidance, at this time, there is no evidence that the SARS-CoV-2 coronavirus can be transmitted through building HVAC (ventilation) systems. 

For more information on the COVID-19 pandemic, including how to prevent the spread of infections, please consult the PCA Infectious Disease Protocol and other documents found on the COVID-19 section of the ParksNet website, the Public Health Agency of Canada (PHAC) About Coronavirus infographic, and the Government of Canada’s Coronavirus Disease (COVID-19) website.

APPLICABILITY

Parks Canada Architectural and Engineering Services has established requirements to address the risks of the spread of the SARS-CoV-2 coronavirus by HVAC systems in buildings based mostly on recommendations from Public Services and Procurement Canada (PSPC) and the American Society of Heating, Refrigerating and Air Conditioning Engineers (ASHRAE). 

These requirements apply to PCA owned buildings, including those operated under lease agreements, are based on the current state of knowledge about the SARS-CoV-2 coronavirus and its spread. The information contained herein is subject to change as the scientific community learns more about this virus and public health agencies update their recommendations. Asset / Facility Managers are encouraged to review the most recent information provided by the Public Health Agency of Canada and their provincial/territorial public health agencies to obtain the most current information. ﻿ 

﻿﻿PROCEDURES FOR HVAC SYSTEM OPERATIONS

Parks Canada owns and/or occupies thousands of buildings across the country. These buildings have a wide variety of vintages and functions, e.g., visitor centres, staff accommodation, storage buildings, campsite washrooms, repair shops, offices, etc. As such, these buildings have many different types of HVAC systems ranging from none at all, to simple standalone residential systems, to complex commercial multi-zone HVAC systems. Because of the variation of building construction, HVAC systems and climate, some of the recommendations identified in this bulletin will not be appropriate to some particular situations. Asset / Facility Managers should review recommendations on a case-by-case basis and consult HVAC system experts as needed. Also, some of these measures will increase the amount of energy required to heat, cool, humidify and dehumidify buildings, which could significantly impact operation costs. 

Parks Canada buildings are organized in three categories based on the potential for their HVAC systems to contribute to the spread of the SARS-CoV-2 coronavirus. Note that there is a risk of SARS-CoV-2 coronavirus transmission between people in most if not all buildings, no matter whether they have HVAC systems or not. 

Category 1: Buildings without mechanical ventilation systems, e.g., heritage buildings with operable windows, heating baseboards/radiators, no mechanical ventilation. 

For these buildings, the risk of potential contribution to the spread of the SARS-CoV-2 coronavirus by HVAC systems is deemed to be non-existent. 

Category 2: Buildings with exhaust ventilation systems only, e.g., campground washroom/shower buildings with exhaust fans. 

For these buildings, the risk of potential contribution to the spread of the SARS-CoV-2 coronavirus by HVAC systems is deemed to be non-existent, unless exhausted air is sucked back into the building through outdoor air intake openings, such as opened windows, that are too close to the exhaust grilles. 

Category 3: Buildings with recirculation ventilation systems, e.g., staff accommodation buildings with forced-air furnaces; visitor centre or office buildings with centralized heating, cooling, ventilation systems where a large percentage of the air in the building is recirculated and a small percentage of outdoor air is introduced in the buildings. 

For these buildings, the risk of potential contribution to the spread of the SARS-CoV-2 coronavirus by HVAC systems is unknown at this time. Asset / Facility Managers are advised to consult the recommendations provided by PSPC concerning the maintenance and operation of HVAC and other systems in buildings owned and/or occupied by Parks Canada. Refer to ﻿PSPC Heating Ventilation and Air Conditioning (HVAC) Minimum Requirements – (COVID-19) April 22, 2020. 

GENERAL RECOMMENDATIONS

In addition to the completion of mandated and lifecycle operation, inspection, testing, cleaning and maintenance of HVAC equipment, e.g., following Part II, Division III: HVAC Systems of the Canada Occupational Health and Safety Regulations (COSHR), it is recommended to provide enhanced indoor environmental quality in occupied spaces to promote occupant wellness while public health agencies have declared an epidemic of COVID-19. The following minimum operational changes to HVAC systems for ventilation, filtration and humidity are recommended to enhance the quality of the indoor environment. The following recommendations should be followed until further notice. 

General Requirements/ Maintenance:
· Develop a work plan to ensure timely maintenance and service of HVAC systems by a qualified person. The frequency of the maintenance tasks should not be reduced compared to what was done before the COVID-19 pandemic. 

Ventilation:
· Increase outdoor air ventilation rate, up to the maximum that can be sustained by the HVAC systems;
· When the weather is suitable, open windows and doors to allow natural ventilation. 
· Consider operating HVAC systems servicing occupied areas 24 hours a day, 7 days a week to enhance building airflow;
· Operate washroom exhaust fans whenever the facilities are in use;
· Before re-occupancy, flush buildings with the maximum amount of outdoor air for at least 24 hours while maintaining temperature and humidity setpoints.
Filtration:
· Install air filters having the highest level of air filtration that the HVAC systems are intended to use; 
· Choose air filters with a rating of MERV 13 or higher for systems serving general environments;
· Ensure that air filters fit properly in the filter racks and that their edges are sealed to limit airflow bypass;
· Replace air filters in HVAC systems when they reach the end of their useful life; wear proper PPE such as N95 respirator or higher or half-mask respirator with cartridge (N95 or higher), disposable gloves and eye protection (goggles or visor), when replacing filters; dirty filters should be properly disposed of so as not to contaminate people;
· Portable ventilators and portable air filters should be used with caution as they can disperse respiratory droplets emitted by an infected person towards other people. 
Humidity:
· Maintain humidity levels ﻿within the limits prescribed in PWGSC MD-15000 Mechanical Environmental Standard for Federal Office Buildings;
· In the winter, maintain a minimum of 25% relative humidity in occupied spaces. Where building systems allow, consider operating building humidification systems serving occupied spaces at a higher relative humidity level to enhance occupant wellness but not to exceed 60% relative humidity. CAUTION: Do not operate at a relative humidity setpoint that will cause condensation on a building envelope component or other elements in the building if it is not designed to manage the condensation;
· In the summer, maintain the relative humidity level at a maximum of 60%.
 
Heat Recovery Ventilation Systems:
· Bypass or shut down heat/energy recovery ventilation systems that recirculate exhaust air through heat recovery cores and that may cause contaminants to find their way back into the outdoor air intake supply. 

In all cases, public health agencies warn that the spread of the SARS-CoV-2 coronavirus can be higher inside buildings than outdoors, therefore precautionary measures as outlined in PCA’s Infectious Disease Protocol must be followed, such as physical distancing, hand washing, wearing face masks, avoiding touching eyes, nose and mouth, regular disinfecting of objects and surfaces, limiting the number of people inside buildings at any given time and other recommendations from your provincial government or health agency should be taken by building occupants. 

CONTACT INFORMATION

Technical enquiries related to this document should be directed to the Architectural and Engineering Services, Technical Services.

Paul Charron P.Eng., ing.
Mechanical Engineer, Architectural & Engineering Services, Parks Canada
Paul.Charron3@canada.ca | (819) 743-8133
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