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Worldwide Distribution Map
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Incubation Period

• Time from exposure to 

symptoms onset

• With COVID-19, 

symptoms may show 

up 2-14 days after 

exposure

• CDC indicates people 

are most contagious 

when clinically 

symptomatic 

• Several studies show 

people also may be 

contagious before 

developing symptoms
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Symptoms of Exposure
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Aerosol Transmission
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Aerosol Transmission
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Aerosol Transmission
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Aerosol Transmission

Gao X, Wei J, Lei H, Xu P, Cowling BJ, et al. (2016) Building Ventilation as an Effective Disease Intervention Strategy in a Dense Indoor 

Contact Network in an Ideal City. PLOS ONE 11(9): e0162481. https://doi.org/10.1371/journal.pone.0162481

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0162481

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0162481
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Aerosol Transmission



Aerosol Generation



Aerosol Generation



Aerosol Generation



Aerosol Generation



Aerosol Generation
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Aerosol Decay and Removal



Increasing Building Ventilation

Gao X, Wei J, Lei H, Xu P, Cowling BJ, et al. (2016) Building Ventilation as an Effective Disease Intervention Strategy in a Dense 

Indoor Contact Network in an Ideal City. PLOS ONE 11(9): e0162481. https://doi.org/10.1371/journal.pone.0162481

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0162481

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0162481
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Hierarchy of Infection Controls
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Hierarchy of Infection Controls
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Natural Building Ventilation

• Ventilation design relies on natural sources such as 
wind and temperature differences in order to flow 
fresh air through a building

• Best suited for open plan layouts and minimize 
noise pollution and external air

• Not suited for buildings with small spaces or 
buildings needing a constant air temperature

• Not suited for buildings that need to control for 
relative humidity

What is building natural ventilation?
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Building Ventilation

• Fundamentals of IAQ in 

buildings

• Heating, ventilation and air-

conditioning (HVAC)

• IAQ maintenance and 

housekeeping 

• IAQ and energy efficiency

• Diagnosing and solving 

problems

• Renovation and new 

construction

• Managing for IAQ

https://19january2017snapshot.epa.gov/indoor-air-quality-iaq/text-
modules-indoor-air-quality-building-education-and-assessment-
model_.html



• Building ventilation circulates air throughout a built 
environment

• Outdoor ventilation or the heating, ventilating, and air-
conditioning (HVAC) system of a building supplies and 
removes air naturally (windows)      and/or 
mechanically to and from a space

• HVAC systems most often consist of mechanical parts 
which should provide air to building occupants at a 
comfortable temperature and humidity that is free of 
harmful concentrations of air pollutants

What is building ventilation?

Building Ventilation



Building Ventilation

• Ensure there is an adequate flow of fresh air to workspaces and 
optimize the ventilation system settings by:

• Maximize fresh air through your ventilation system

• Ensure restroom is under negative pressure

• Ensure that the proper filtration is being used to control SARS-
CoV-2 transmission

• Clean and disinfect all HVAC intakes and returns daily

• ASHRAE updates for more information.

• If pedestal, desk or hard mounted fans are used, minimize air 
from fans blowing from one person directly to another. 

• Fans may be useful to reduce the heat-related illness in plants

Prior to re-occupancy, review configuration of workspaces



Building Ventilation Diagram



Building Ventilation
Gymnasium 

Office and 

waiting 

room 

Laboratory 

Classroom



Smoke Tubes for Ventilation Air Currents



Building Ventilation



Building Ventilation

High performance metal 
mesh and HEPA filters, UVC



Building Ventilation
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Airflow Distribution



Airflow Distribution
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Airflow Distribution
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NIST Multizone Airflow Dispersion Model



Airflow Distribution



Airflow Distribution



Airflow Distribution



Sneeze Guards and Partitions



Ventilation for Industry

• Engineering Controls

• General exhaust ventilation

• Local exhaust ventilation

• Fans

• Air filtration

• Building and room filtration

• Ultraviolet germicidal irradiation

• Administrative Controls

• Personal Protective Equipment (PPE)

• Important suggested measures

Hierarchy of Controls
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Air Filtration

• Use the most efficient filters possible to maintain 
ability to supply adequate air flow

• Consider using stand alone portable HEPA units

• Change to MERV 13-14 or HEPA filter

• Ensure that filters are installed in the correct 
orientation relative to airflow, that they are the 
appropriate size, and that they are seated in the 
filter rack properly 

• Minimize air flowing around filters instead of 
through them

Regularly clean or replace HVAC system filters



Air Filtration
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Building Ventilation Case Study
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Reference Materials
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