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PURPOSE AND SCOPE

Purpose

• Establish minimum requirements 
for control of infectious aerosols 
to reduce risk of disease 
transmission in occupiable space 
of new and existing buildings and 
major renovations (non-
residential, residential, health 
care)

• Outdoor air systems, air cleaning 
systems

• Design

• Installation

• Commissioning

• Operation

• Maintenance

• Specify equivalent clean airflow 
to be provided in infection risk 
management mode

Scope

• Does NOT establish overall 
requirements for acceptable 
indoor air quality

• Addresses long range 
transmission, i.e., outside close 
proximity to an infector
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WHY DEVELOP A STANDARD FOR AIRBORNE INFECTION RISK 
MITIGATION?

Airborne 
transmission of 

infections can be 
important

Indoor 
environment 

contributes to risk

Current IAQ 
standards don’t 

address it

Complete and 
codify ASHRAE 
Epidemic Task 

Force guidance

Not clear that 
62.1/62.2 will 

change to 
incorporate it

The White House 
asked for it…
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CHRONOLOGY

Oct 
21

Mar 
22

Sep 
22

Nov 
22

Jan 
23

Feb 
23

White House 
Covid Response 
Team recognizes 
importance of 
buildings, begins 
interacting with 
ASHRAE and 
others

White House
“Clean Air in Buildings 
Challenge”

Johns Hopkins 
Workshop
“A National 
Strategy for 
Improving 
Indoor Air 
Quality” 
codes.

Oct 2022
White House 
“Summit on Indoor 
Air Quality”

White House 
Asks ASHRAE to 
develop a “national 
pathogen control” 
standard ASAP, 
preferably before 
COVID restrictions 
on May 11

Dec 6 ASHRAE 
Commitment
ASHRAE Board commits 
to developing a 
consensus, non-ANSI 
standard in 6 months

National Model 
IAQ Code
Discussions
2nd half of 2022 

Dec 
22

Call for 
Members

Mar 
23

Jun 
23

ASHRAE Standards 
Committee Approvals
Roster, Title, Purpose & 
Scope of Standard 241P 
approved at winter 
meeting

Development Begins
1st full project 
committee meeting 
on Feb. 28

Jun 15
Project 
committee 
recommendati
on to publish 
(108 days)

APPROVED
ASHRAE 
approves 
Standard 
241 for 
Publication 
at annual 
meeting 
(116 days)

May 
23

Public Review draft 
approved by project 
committee (108 days)
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MAIN TOPICS OF STANDARD:

Prerequisites

Definitions

Equivalent clean airflow for infection risk mitigation

Air cleaning

Assessment, planning , implementation

Operations and Maintenance
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PREREQUISITES

Standard 241 only addresses additional population-
based infection risk 

A facility must comply with the applicable version of 
standard (ASHRAE 62.1, 62.2, 170 or other 

approved by the authority having jurisdiction) as 
determined by its occupancy and date of 

construction or major renovation

Prerequisite standards set minimum requirements of 
outdoor air and filtration for normal operation
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KEY DEFINITIONS SAY IT ALL:

Infectious aerosol

Air cleaning

Long-range transmission

Infection Risk Management Mode (IRMM)

Building Readiness Plan (BRP)

Equivalent Clean Airflow (ECA)
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INFECTIOUS AEROSOL

Airborne particles 
containing active 

pathogens 
capable of 

causing infection

Size, emission rate 
determined by 

respiratory
activity, not 

pathogen size
8

Johnson, et al. 2011. Modality of human expired aerosol size distributions. Journal of 
Aerosol Science 42:839-851.
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LONG-RANGE TRANSMISSION ONLY

• TRANSMISSION BY EXPOSURE TO INFECTIOUS AEROSOL NOT IN CLOSE PROXIMITY TO 
AN INFECTOR: NOT PPE
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Li, Y. 2020. Indoor Air. DOI: 10.1111/ina.12786 

AIR CLEANING
• REDUCING INFECTIOUS AEROSOL 

CONCENTRATION THROUGH CAPTURE AND 
REMOVAL OR INACTIVATION

• AIR CLEANING TECHNOLOGIES

• MECHANICAL FILTERS 
(INCLUDING ELECTRET MEDIA)

• GERMICIDAL ULTRAVIOLET LIGHT

• REACTIVE SPECIES – IONIZERS, 
PHOTOCATALYTIC OXIDATION, 
OTHER OXIDANTS

• MENTION OF SPECIFIC TECHNOLOGIES IN THE 
STANDARD IS NOT ENDORSEMENT!
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INFECTION RISK MANAGEMENT MODE 

The mode of operation in which measures to reduce 
infectious aerosol exposure documented in a 

building readiness plan are active

Decision on IRMM Enable / Disable

Why not all the time?

An example of resilience applied to IAQ

•Public health official

•Owner

•Occupant

•Potential Energy use and cost increase

•Infection risk and consequences of infection vary over a 
wide range
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IRMM

NNORMAL

BUILDING READINESS PLAN (BRP)

A plan that documents the engineering and non-engineering controls 
that facility systems will use for the facility to achieve its goals

Summarizes results of assessment and planning exercises and 
documents measures to be implemented in IRMM

Direct descendant of ASHRAE Epidemic Task Force guidance
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EQUIVALENT CLEAN AIRFLOW (ECA)

The flow rate of pathogen-free air that, if 
distributed uniformly within the breathing 

zone, would have the same effect on 
infectious aerosol concentration as the sum of 
actual outdoor airflow, filtered airflow, and 

inactivation of infectious aerosols

Concept on which the entire standard 
depends

• Determine ECA for infection risk mitigation 
(ECAi)

• Determine total flow rate for spaces, 
systems (VECAi)

• Figure out how to achieve it during IRMM
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Filtration of recirculated air with 
efficiency “εPR” at flow rate “VRC” 

Equivalent Clean Airflow (ECA) controlling 
source “S” to achieve concentration “C”

Outdoor air at flow rate “VOT” 

For an equivalent dilution process with uncontaminated air: VECAi = VOT = VACS = 
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RISK ASSUMPTIONS IN 
STANDARD 241

Wells-Riley model

• Some variables are deterministic. 
Other variables are probabilistic using 
distributed variables.

• Some are based on SARS-COV-2.

• Variables inside the green Box 
represent variables that are unique 
for each infected person.

Equal (low) risk per space, per 
hour regardless of space type 15

THE REQUIRED ECA DEPENDS ON 
SPACE TYPE, NUMBER OF PEOPLE 
AND ACTIVITY.

16
Values doubled for loud vocalization

Design occupancy IRMM occupancy

or
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SUMMARY

241 Mitigates long-range transmission of infectious aerosols

Assessment, planning and readiness are key

“Authorities” trigger infection risk management mode (IRMM)

Rates are per person and intended to make risk equal everywhere

ASHRAE Standard 241 supplements other activities
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QUESTIONS
THANK YOU
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