ANSI/ASHRAE/ASHE Addendum k to
ANSI/ASHRAE/ASHE Standard 170-2017

Ventilation of
Health Care Facilities

Approved by ASHRAE and the American National Standards Institute on July 31, 2020, and by the American Society for
Healthcare Engineering on July 28, 2020.

This addendum was approved by a Standing Standard Project Committee (SSPC) for which the Standards Committee has
established a documented program for regular publication of addenda or revisions, including procedures for timely, docu-
mented, consensus action on requests for change to any part of the standard. Instructions for how to submit a change can
be found on the ASHRAE® website (https://www.ashrae.org/continuous-maintenance).

The latest edition of an ASHRAE Standard may be purchased on the ASHRAE website (www.ashrae.org) or from
ASHRAE Customer Service, 1791 Tullie Circle, NE, Atlanta, GA 30329-2305. E-mail: orders@ashrae.org. Fax: 678-539-
2129. Telephone: 404-636-8400 (worldwide), or toll free 1-800-527-4723 (for orders in US and Canada). For reprint per-
mission, go to www.ashrae.org/permissions.

© 2020 ASHRAE ISSN 1041-2336

® ican Natig,
&‘&a panerican na/%”%
asHRAE) QCASHE

Optimizing health care facilities

www.ansi.org



© ASHRAE. Per international copyright law, additional reproduction, distribution, or transmission in either

print or dlgltal form is not permitted without ASHRAE's prior written permission.
ASHRAE Standing Standard Project Committee 17

Cognizant TC: 9.6, Healthcare Facilities
SPLS Liaison: Russell C. Tharp

Farhad Memarzadeh*
Michael S. Meteyer*

Michael P. Sheerin*, Chair Danette J. Hauck*
Frederick E. Granzow*, Secretary Caleb Haynes

David J. Anderson
George A. Augustini
Amit Bhansali

Robert Booth

Randy Brennen
Brendon J. Burley
Sarah Clock

John M. Dombrowski*
Travis R. English
Douglas S. Erickson
Jeremy P. Fauber*
Jonathan J. Flannery*
Steven D. Friedman*
Glenn Saint Aubin Gall*

Robert N. Heinlein, Jr.

Richard D. Hermans
Nolan Hosking
Aaron L. Johnson
Michael R. Keen
Dan Koenigshofer*
Paul R. Kondrat*
Peter H. Langowski*
Roger W. Lautz*
Pavel V. Likhonin
Michael D. Locke
Stephanie J. Mages
David M. Mason
Kenneth R. Mead*

* Denotes members of voting status when the document was approved for publication

Richard D. Moeller
Kenneth A. Monroe

Paul T. Ninomura*
Russell N. Olmsted*
Erick A. Phelps

Heather L. Platt Gulledge
Benjamin D. Roseborough
Maya Salabasheva

Amber M. Scales

Kevin A. Scarlett*
Charles ]. Seyffer
Gordon P. Sharp*

Erica Stewart*

Drury B. Crawley, Chair
Rick M. Heiden, Vice Chair
Els Baert

Charles S. Barnaby
Robert B. Burkhead
Thomas E. Cappellin
Douglas D. Fick

Walter T. Grondzik
Susanna S. Hanson
Jonathan Humble

ASHRAE STANDARDS COMMITTEE 2020-2021

Srinivas Katipamula

Gerald ). Kettler
Essam E. Khalil
Malcolm D. Knight
Jay A. Kohler
Larry Kouma
Cesar L. Lim
James D. Lutz
Karl L. Peterman
Erick A. Phelps

David Robin

Lawrence J. Schoen
Steven C. Sill

Richard T. Swierczyna
Christian R. Taber
Russell C. Tharp
Theresa A. Weston
Craig P. Wray

Jaap Hogeling, BOD ExO
William F. McQuade, CO

Connor Barbaree, Senior Manager of Standards

SPECIAL NOTE
This American National Standard (ANS) is a national voluntary consensus Standard developed under the auspices of ASHRAE. Consensus is defined by the
American National Standards Institute (ANSI), of which ASHRAE is a member and which has approved this Standard as an ANS, as “substantial agreement
reached by directly and materially affected interest categories. This signifies the concurrence of more than a simple majority, but not necessarily unanimity.
Consensus requires that all views and objections be considered, and that an effort be made toward their resolution.” Compliance with this Standard is
voluntary until and unless a legal jurisdiction makes compliance mandatory through legislation.

ASHRAE obtains consensus through participation of its national and international members, associated societies, and public review.

ASHRAE Standards are prepared by a Project Committee appointed specifically for the purpose of writing the Standard. The Project Committee
Chair and Vice-Chair must be members of ASHRAE; while other committee members may or may not be ASHRAE members, all must be technically
qualified in the subject area of the Standard. Every effort is made to balance the concerned interests on all Project Committees.

The Senior Manager of Standards of ASHRAE should be contacted for

a. interpretation of the contents of this Standard,

b. participation in the next review of the Standard,

c. offering constructive criticism for improving the Standard, or
d. permission to reprint portions of the Standard.

DISCLAIMER
ASHRAE uses its best efforts to promulgate Standards and Guidelines for the benefit of the public in light of available information and accepted industry practices.
However, ASHRAE does not guarantee, certify, or assure the safety or performance of any products, components, or systems tested, installed, or operated
in accordance with ASHRAE’s Standards or Guidelines or that any tests conducted under its Standards or Guidelines will be nonhazardous or free from risk.

ASHRAE INDUSTRIAL ADVERTISING POLICY ON STANDARDS
ASHRAE Standards and Guidelines are established to assist industry and the public by offering a uniform method of testing for rating purposes, by suggesting
safe practices in designing and installing equipment, by providing proper definitions of this equipment, and by providing other information that may serve to
guide the industry. The creation of ASHRAE Standards and Guidelines is determined by the need for them, and conformance to them is completely voluntary.
In referring to this Standard or Guideline and in marking of equipment and in advertising, no claim shall be made, either stated or implied, that the
product has been approved by ASHRAE.

ASHRAE is a registered trademark of the American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc.
ANSI is a registered trademark of the American National Standards Institute.




© ASHRAE. Per international copyright law, additional reproduction, distribution, or transmission in either
print or digital form is not permitted without ASHRAE's prior written permission.

(This foreword is not part of this standard. It is merely informative and does not contain
requirements necessary for conformance to the standard. It has not been processed
according to the ANSI requirements for a standard and may contain material that has
not been subject to public review or a consensus process. Unresolved objectors on infor-
mative material are not offered the right to appeal at ASHRAE or ANSI.)

FOREWORD

Addendum k accomplishes different objectives related to Table 9.1. Note that Table 9.1 entries
were originally separated from Table 7.1 by Addendum n. Addendum k

* includes Table 9.1 requirements for unoccupied turndown of the spaces with input gathered
from the First Public Review of 2013 Addendum i and 2017 Addendum p,

* reorganizes several existing Table 9.1 space entries into revised subheadings to better cor-
relate with FGI;

* clarifies and corrects table footnote sequencing that was erroneously included in Addendum n;
* revises design temperature ranges and design relative humidity for several spaces, and

 revises other table entries as noted.

Note: In this addendum, changes to the current standard are indicated in the text by under-
lining (for additions) and strikethreugh (for deletions) unless the instructions specifically men-
tion some other means of indicating the changes.

Addendum k to Standard 170-2017

Revise Section 9, including Table 9-1, as shown. The remainder of Section 9 is unchanged.
(Refer to Addendum n to Standard 170-2017.)

9. SPACE VENTILATION—RESIDENT HEALTH, CARE, AND SUPPORT SPACES
[...]

9.1 General Requirements. The following general requirements shall apply for space ventila-
tion:

a. Spaces shall be ventilated according to Table 9.1.

1. Design of the ventilation system shall provide air movement that is generally from
clean to less clean areas. If any form of variable-air-volume or load-shedding system is
used for energy conservation, it shall not compromise the pressure balancing relation-
ships or the minimum air changes required by the table.

2. The ventilation requirements in this Table are intended to provide for comfort as well as
for asepsis and odor control in spaces of a residential health, care, or support facility
that directly affect resident care. For spaces not specifically listed here, ventilation
requirements shall be that of functionally equivalent spaces in the Table. If no function-
ally equivalent spaces exist in the Table, ventilation requirements shall be obtained
from ANSI/ASHRAE Standard 62.1 (ASHRAE [2016] in Informative Appendix B) or
ANSI/ASHRAE Standard 62.2 (ASHRAE [2016] in Informative Appendix B). Where
spaces with prescribed rates in both Standard 62.1 or Standard 62.2 and Table 9.1 of
this standard exist, the higher of the two air change rates shall be used.

3. For design purposes, the minimum number of total air changes indicated shall be either
supplied for positive pressure rooms or exhausted for negative pressure rooms. Spaces
that are required in Table 9.1 to be at a negative pressure relationship and are not
required to be exhausted shall utilize the supply airflow rate to compute the minimum
total air changes per hour required. Except where indicated by a “No” in the “Unoccu-
pied Turndown” column, Eerspaces-that require-a-positive-or-negative pressurerela-
tionship; the number of air changes shall be permitted to ean be reduced and
temperature and design relative humidity altered when the space is unoccupied, pro-
vided that the required pressure relationship to adjoining spaces is maintained while the
space is unoccupied and that the minimum number of air changes, temperature and
design relative humidity indicated is are re-established anytime the space becomes
occupied. Controls intended to switch the required pressure relationships between
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spaces from positive to negative, and vice versa, shall not be permitted. Air change rates
in excess of the minimum values are expected in some cases in order to maintain room
temperature and design relative humidity conditions based upon the space cooling or
heating load.

4. The entire minimum outdoor air changes per hour required by Table 9.1 for the space
shall meet the filtration requirements of Section 6.4 and Table 9.1.

5. For spaces where Table 9.1 permits air to be recirculated by room units, the portion of
the minimum total air changes per hour required for a space that is greater than the min-
imum outdoor air changes per hour required component may be provided by recirculat-
ing room HVAC units. Such recirculating room HVAC units shall
i. not receive nonfiltered, nonconditioned outdoor air;

ii. serve only a single space, and

iii. provide, as a minimum, MERV-6-the manufacturer’s recommended filter for airflow
passing over any surface that is designed to condense water. This filter shall be
located upstream of any such cold surface, so that all of the air passing over the cold
surface is filtered.

6. For air-handling systems serving multiple spaces, system minimum outdoor air quantity
shall be calculated utilizing one of the following methods:

i.  System minimum outdoor air quantity for an air-handling system shall be calculated
as the sum of the individual space requirements as defined by this standard.

ii. System minimum outdoor air quantity shall be calculated by the Ventilation Rate
Procedure (multiple zone formula) of ASHRAE Standard 62.1.! The minimum out-
door air change rate listed in this standard shall be interpreted as the V,, (zone out-
door airflow) for purposes of this calculation.

Air filtration for spaces shall comply with Section 6.4 and Table 9.1.

Supply air outlets for spaces shall comply with Table 6.7.2.

d. In All rooms, heating with supply air or radiant panels that meet the requirements of Sec-
tion 6.5.3 shall be provided.

c o

9.2 Additional Room-Specific Requirements

9.2.1 Airborne Infection Isolation (AII) Rooms. Ventilation for AIl rooms shall meet the
following requirements whenever an infectious patientresident occupies the room:

a. Each Al room shall comply with requirements of Tables 6.4, 6.7.2, and 9.1. AIl rooms shall
have a permanently installed device and/or mechanism to constantly monitor the differential
air pressure between the room (when occupied by residents with a suspected airborne infec-
tious disease) and the corridor, whether or not there is an anteroom. A local visual means
shall be provided to indicate whenever negative differential pressure is not maintained.

b. All air from the AIl room shall be exhausted directly to the outdoors.

Exception to 9.2.1(b): All rooms that are retrofitted from standard resident rooms from
which it is impractical to exhaust directly outdoors may be provided with recirculated air
from the room's exhaust on the condition that the air first passes through a HEPA filter.

c. All exhaust air from the AIl rooms, associated anterooms, and associated toilet rooms shall
be discharged directly to the outdoors without mixing with exhaust air from any other non-
All room or exhaust system.

d. Exhaust air grilles or registers in the resident room shall be located directly above the resi-
dent bed on the ceiling or on the wall near the head of the bed unless it can be demonstrated
that such a location is not practical.

e. The room envelope shall be sealed to provide a minimum differential pressure of 0.01 in.
wc (2.5 Pa) across the envelope.

f. Differential pressure between All rooms and adjacent spaces that are not All rooms shall be a
minimum of —0.01 in. wc (-2.5 Pa). Spaces such as the toilet room and the anteroom (if pres-
ent) that are directly associated with the AIl room and open directly into the AIl room are not
required to be designed with a minimum pressure difference from the AIl room but are still
required to maintain the pressure relationships to adjacent areas specified in Table 9.1.

g. When an anteroom is provided, the pressure relationships shall be as follows: (1) the AIl
room shall be at a negative pressure with respect to the anteroom, and (2) the anteroom
shall be at a negative pressure with respect to the corridor.
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Table 9.1 Design Parameters for Residential Health, Care, and Support-Specific Spaces

LT0T-0LT prepuelS HHSV/AVIHSV/ISNV 03 3 wnpuoppy HHSV/AVIHSV/ISNV

All Room Air
Exhausted Air Recirculated Minimum Filter Design Relative  Design
Pressure Relationship ~ Minimum Minimum Directly to by Means of Unoccupied Efficiencies Humidity dg(g), Temperature
Function of Space to Adjacent Areas (9(d) Outdoor ach  Total ach  Outdoors ()(f) Room Units (a) Turndown (i) % @), °F/°C
RESIDENTIAL HEALTH
NURSING HOMES
All room £3(b) Negative 2 12 Yes No Yes 13/NR Max 60 70-758/21-249
AII anteroom €e}(b) fe)-Negative NR 10 Yes No Yes 13/NR NR-Max 60 NR70-78/21-29
Occupational therapy NR 2 6 NR NR Yes 13/NR NR 70-758/21-249
Physical therapy Negative 2 6 NR NR Yes 13/NR NR 70-758/21-249
Resident gatherineliving/activity/dining NR 4 4 NR NR Yes 13/NR NR-Max 60 70-758/21-249
Resident room NR 2 2 NR NR Yes 13/NR NR-Max 60 70-758/21-249
Resident sait-corridor NR NR 4 NR NR Yes 13/NR NR NR70-78/21-29
Toilet/bathing room Negative NR 10 Yes No No 13/NR NR 70-758/21-249
HOSPICE FACILITIES
All room (c) Negative 2 12 Yes No Yes 13/NR Max 60 70-75/21-24
AlI anteroom (c) (e) NR 10 Yes No Yes 13/NR NR-Max 60 NR
Resident room NR 2 2 NR NR Yes 13/NR NR-Max 60 70-75/21-24
Resident wait-corridor NR NR 4 NR NR Yes 13/NR NR NR
Toilet/bathing room Negative NR 10 Yes No Yes 13/NR NR 70-75/21-24
RESIDENTIAL CARE AND SUPPORT
ASSISTED LIVING FACILITIES
Resident gatherineliving/activity/dining NR NR NR NR NR Yes 7/NR NR NR
Resident room NR NR NR NR NR Yes 7/NR NR NR70-78/21-29
Resident uait-corridor NR NR NR NR NR Yes 7/NR NR NR
Toilet/bathing room NR NR NR NR NR Yes 7/NR NR NR
RADIOLOGY-
X—ray-(diagnostic-and-treatment)- NR 2 6 NR NR 13ANR Max-66 F2F82226
SERVICE
Clean linen storage Positive NR 2 NR NR No 7/NR NR 72-78/22-26
Dietary storage NR NR 2 NR No No 7/NR NR 72-78/22-26
Food preparation center {H(e) NR 2 10 NR No Yes 7/NR NR 72-78/22-26

Note: NR = No requirement
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Table 9.1 Design Parameters for Residential Health, Care, and Support-Specific Spaces

All Room Air
Exhausted Air Recirculated Minimum Filter Design Relative  Design
Pressure Relationship ~ Minimum Minimum Directly to by Means of Unoccupied Efficiencies Humidity do(g), Temperature
Function of Space to Adjacent Areas (§(d) Outdoor ach  Total ach  Outdoors (H(f) Room Units (a) Turndown @) % @(h), °F/°C
Hair salon Negative NR 10 Yes NR Yes 1/NR NR 70-78/21-29
Laundry, general-central and personal Negative 2 10 Yes No No 7/NR NR NR
Linen and trash chute room Negative NR 10 Yes No No 7/NR NR NR
Medication room NR 2 4 NR NR Yes I/NR Max 60 70-75/21-24
Soiled linen sorting and storage Negative NR 10 Yes No No 7/NR NR NR
Warewashing Negative NR 10 Yes No Yes 7/NR NR NR
SUPPORT SPACES
Clean utility Positive 2 4 NR NR No 7/NR NR NR
Environmental services room (j) Negative NR 10 Yes NR No I/NR NR NR
Hazardous materialwaste storage Negative 2 10 Yes No No 7/NR NR NR
Soiled utility or soiled holding Negative 2 10 Yes No No 7/NR NR NR

Note: NR = No requirement
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Normative Notes for Table 9.1:

a.

& o

Except where indicated by a “No” in this column, recirculating room HVAC units (with heating or
cooling coils) are acceptable for providing that portion of the minimum total air changes per hour
that is permitted by Section 9.1 (subparagraph [a][5]). Because of the cleaning difficulty and poten-
tial for buildup of contamination, recirculating room units shall not be used in areas marked “No.”
Recirculating devices with high-efficiency particulate air (HEPA) filters shall be permitted in existing
facilities as interim, supplemental environmental controls to meet requirements for the control of air-
borne infectious agents. The design of either portable or fixed systems should prevent stagnation and
short circuiting of airflow. The design of such systems shall also allow for easy access for scheduled
preventative maintenance and cleaning.

Not-used:

. The AIl room described in this standard shall be used for isolating the airborne spread of infectious

diseases, such as measles, varicella, or tuberculosis. Supplemental recirculating devices using HEPA
filters shall be permitted in the AII room to increase the equivalent room air exchanges; however, the
minimum outdoor air changes of Table 9.1 are still required. When the AIl room is not used for air-
borne infection isolation, the pressure relationship to adjacent areas, when measured with the door
closed, shall remain unchanged, and the minimum total air change rate shall be 6 ach.

c. See-Section9-2-and-its-subsections-for pressurerelationship-requirements-Applicable for central air-

handling systems only.

. If pressure-monitoring device alarms are installed, allowances shall be made to prevent nuisance

alarms. Short-term excursions from required pressure relationships shall be allowed while doors are
moving or temporarily open. Simple visual methods, such as smoke trail, ball-in-tube, or flutterstrip,
shall be permitted for verification of airflow direction.

Net-used:

Notused:

. Minimum total air changes per hour (ach) shall be that required to provide proper makeup air to

kitchen exhaust systems as specified in ANS/ASHRAE Standard 154 0. In some cases, excess
exfiltration or infiltration to or from exit corridors compromises the exit corridor restrictions of NFPA
90A !, the pressure requirements of NFPA 96 12 or the maximum defined in the table. During oper-
ation, a reduction to the number of air changes to any extent required for odor control shall be permit-
ted when the space is not in use.

In some areas with potential contamination and/or odor problems, exhaust air shall be discharged
directly to the outdoors and not recirculated to other areas. Individual circumstances may require spe-
cial consideration for air exhausted to the outdoors. To satisfy exhaust needs, constant replacement
air from the outdoors is necessary when the system is in operation.

The RH ranges listed are the minimum and/or maximum allowable at any point within the design
temperature range required for that space.

. Systems shall be capable of maintaining the rooms within the range during normal operation. Lower

or higher temperature shall be permitted when patients™residents’ comfort and/or medical conditions
require those conditions.

Table entries are the minimum filter efficiencies required for the space. Refer to Section 6.4 of this
document for further clarification of filtration requirements. The first table entry is the minimum fil-
ter efficiency for Filter Bank No. 1. The second table entry (after the slash) is the minimum filter effi-
ciency for Filter Bank No. 2. The minimum efficiency reporting value (MERYV) is based on the
method of testing described in ANSI/ASHRAE Standard 52.2 (Informative Note: ASHRAE [2012]
in Appendix B).

Environmental services room includes janitor’s and housekeeping closets.

ANSI/ASHRAE/ASHE Addendum k to ANSI/ASHRAE/ASHE Standard 170-2017
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POLICY STATEMENT DEFINING ASHRAE’S CONCERN
FOR THE ENVIRONMENTAL IMPACT OF ITS ACTIVITIES

ASHRAE is concerned with the impact of its members’ activities on both the indoor and outdoor environment.
ASHRAE’s members will strive to minimize any possible deleterious effect on the indoor and outdoor environment of
the systems and components in their responsibility while maximizing the beneficial effects these systems provide,
consistent with accepted Standards and the practical state of the art.

ASHRAE'’s short-range goal is to ensure that the systems and components within its scope do not impact the
indoor and outdoor environment to a greater extent than specified by the Standards and Guidelines as established by
itself and other responsible bodies.

As an ongoing goal, ASHRAE will, through its Standards Committee and extensive Technical Committee structure,
continue to generate up-to-date Standards and Guidelines where appropriate and adopt, recommend, and promote
those new and revised Standards developed by other responsible organizations.

Through its Handbook, appropriate chapters will contain up-to-date Standards and design considerations as the
material is systematically revised.

ASHRAE will take the lead with respect to dissemination of environmental information of its primary interest and
will seek out and disseminate information from other responsible organizations that is pertinent, as guides to updating
Standards and Guidelines.

The effects of the design and selection of equipment and systems will be considered within the scope of the
system’s intended use and expected misuse. The disposal of hazardous materials, if any, will also be considered.

ASHRAE'’s primary concern for environmental impact will be at the site where equipment within ASHRAE’s scope
operates. However, energy source selection and the possible environmental impact due to the energy source and
energy transportation will be considered where possible. Recommendations concerning energy source selection
should be made by its members.
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