ANSI/ASHRAE Addendum c to
ANSI/ASHRAE Standard 185.1-2015

Method of Testing

UV-C Lights for Use in
Air-Handling Units or
Air Ducts to Inactivate
Airborne Microorganisms

Approved by ASHRAE and by the American National Standards Institute on January 31, 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 (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

"y N“erican Natio,,al sb

N
§© z
N %).o

www.ansi.org



© 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.

ASHRAE Standing Standard Project Committee 185
Cognizant TC: 2.9, Ultraviolet Air and Surface Treatment
SPLS Liaison: Thomas Cappellin

Stephen B. Martin, Jr.*, Chair Sam Guzman* John M. Putnam*
Katja D. Auer* Linda D. Lee* Dean A. Saputa*
Henry T. Greist* Kathleen Owen* Richard Lee Vincent*

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

ASHRAE STANDARDS COMMITTEE 2019-2020

Wayne H. Stoppelmoor, Jr., Chair Susanna S. Hanson Lawrence ]. Schoen
Drury B. Crawley, Vice-Chair Rick M. Heiden Steven C. Sill
Els Baert Jonathan Humble Richard T. Swierczyna
Charles S. Barnaby Srinivas Katipamula Christian R. Taber
Niels Bidstrup Essam E. Khalil Russell C. Tharp
Robert B. Burkhead Kwang Woo Kim Adrienne G. Thomle
Thomas E. Cappellin Larry Kouma Michael W. Woodford
Douglas D. Fick Cesar L. Lim Craig P. Wray
Michael W. Gallagher Karl L. Peterman Jaap Hogeling, BOD ExO
Walter T. Grondzik Erick A. Phelps Malcolm D. Knight, CO

Steven C. Ferguson, 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.
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(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

This addendum serves two purposes. The first is to correct the airflow rate to 2000 cfm. The
second is to provide guidance in quality assurance testing to ensure that test labs are perform-
ing the tests in the same way.

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

Addendum c to Standard 185.1-2015

Modify Section 4.1.2 as shown.

4.1.2 Temperature within the test duct shall be 21°C £ 2.2°C (70°F + 4°F), relative humidity
shall be between 40% to 60%, and airflow rateveleeity shall be 3400 cmh (2000 cfm), which

corresponds to 2.54 m/s (500 fpm)2:39-=-0-+-mps(470-==20-fpm). Test air shall be discharged

outdoors, indoors, or recirculated.

Modify Section 5.1 as shown.

5. APPARATUS QUALIFICATION TESTING

5.1 Apparatus Qualification Tests. Apparatus qualification tests shall verify quantitatively
that the test rig and sampling procedures are capable of providing reliable bioaerosol mea-
surements. Table 1 shows system qualification measurement requirements. All tests shall be
performed as detailed in ASHRAE Standard 52.2!, Section 5, except as noted here. Tests

already performed to meet the Standard 52.2 requirements at 0.93 m3/s (1970 cfm) will be con-
sidered adequate except as noted.

5.2 Velocity Uniformity in the Test Duct. The velocity uniformity test shall comply with Stan-
dard 52.2' and shall be performed at an air velocity rate of 2.54 m/s 39-mps—=+=0-05-mps

(470500 fpm-+=10-fpm).

5.3 Bioaerosol Concentration Uniformity in the Test Duct. Bioaerosol uniformity shall be
conducted per the instructions for the concentration uniformity test in Seetion—-5-3—of Standard
52.2! using an inert tracer particle. Particle concentrations shall be measured in the range of 1 to

5 um. The aerosol for this test shall be injected in the same location that the bioaerosol will be.

5.4 Inert Downstream Mixing of Aerosol. This test shall be performed per the instructions
for the downstream mixing test specified in Standard 522! Section 5. Data for particles above
5 um may be ignored in the calculations, as the bioaerosols used in Standard 185.1 will be
below 5 um.

5.5 100% Efficiency Test. A bioaerosol efficiency test using either acceptable organism shall
be run using a HEPA or ULPA filter as the test device to ensure that the test duct and sampling

system are capable of providing a >99% efficiency measurement. The test procedures of Stan-
dard 185.1, Section 6, shall be used.

5:45.6 Duct Leakage Test. A duct leakage test shall be conducted per Seetion—9—of Stan-
dard 52.2!, Section 5, with the exception thatef the test acceptability level will be deter-
mined based on anticipated duct pressure during actual testing. The duct pressure shall be
based on the values expected being—conducted-at-a—with an air cleaner, light baffles, and any
other items that must be in the rig during a standard test at an air velocity of 2.54 m/s 39-mps
(500470 fpm)_with an additional 500 Pa (2 in. of water). This test is performed by sealing the
duct at the inlet HEPA filter bank and at the ASME flow nozzle locations, followed by meter-
ing in air to achieve a steady duct pressure. The flow rate of the metering air (equal to the leak-
age flow) is measured for a range of duct pressures.

5.55.7 No Light Control Test. A lights-on/lights-OFF test
device per_the correlation te cction5-8 of ANST/A

shall

be performed for each test
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confirm any bioaerosol baseline losses within the test duct. If the device blocks a substantial portion of the

duct cross section, a A test shall-be-performed-without a test device in place may be performed instead of
the lights-OFF test to check the adequacy of the overall duct, sampling, measurement, and aerosol gener-

ols—and-to-confirm-the-bioacrosol-nonkill-removal-efficiency-of-the UV-based-systems: This test must be
performed in conjunction with each lights-ON test and for each microorganism. The procedures described in

Section 6 shall be used for this test with the exception that the lamps will be OFF or the device will be out of
the duct.

5.8 OPC Zero Count Test. This shall be performed per Standard 52.2—1; Section 5.
5.9 OPC Sizing Accuracy Test. This shall be performed per Standard 52.2—1, Section 5.

Table 1 System Qualification Measurement Requirements

Parameter Control Limit

Air velocity uniformity CV2<10%
Based on traverse measurements over a nine-point cross-sectional grid at the test flow rate.
The velocity measurements shall be made with an instrument having an accuracy of 10% with
0.05m/s (approximately 10 fpm) resolution.

Inert aerosol concentration uniformity CV <15%
Based on traverse measurements over a nine-point cross-sectional grid at the test flow rate.
Performed upstream of the test section.

Inert downstream mixing CV < 10%
Based on nine-point perimeter injection grid at the test section and center-of-duct readings at
the downstream probe locations.

100% efficiency test Efficiency >99%
Based on HEPA filter test.
100% penetration (correlation test) Particle Aeceeptable

Size R D on R

+o3pm 0-80-to-1-20
3-to-10-pum 0.70 to 1.30
Ne-predetermined-evel;-butmustbe-
Neo-predeterminedlevel:

Duct leakage Ratio <1.0%

Ratio of leak rate to test flow rate.

Determined-byv-sealine the-d
OPC zero count check <10 counts per sample.
OPC sizing accuracy check Relative maximum must appear in the

Based on sampling aerosolized monodisperse polystyrene latex (PSL) spheres of known size.  appropriate sizing channel.

Aerosol neutralizer activity (if radioactive source is used). Radioactivity must be detected.

a. CV = coefficient of variance.
b. OPC = optical particle counter.
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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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About ASHRAE

Founded in 1894, ASHRAE is a global professional society committed to serve humanity by advancing the arts and
sciences of heating, ventilation, air conditioning, refrigeration, and their allied fields.

As an industry leader in research, standards writing, publishing, certification, and continuing education, ASHRAE
and its members are dedicated to promoting a healthy and sustainable built environment for all, through strategic
partnerships with organizations in the HYAC&R community and across related industries.

To stay current with this and other ASHRAE Standards and Guidelines, visit www.ashrae.org/standards, and
connect on LinkedIn, Facebook, Twitter, and YouTube.

Visit the ASHRAE Bookstore

ASHRAE offers its Standards and Guidelines in print, as immediately downloadable PDFs, and via ASHRAE Digital
Collections, which provides online access with automatic updates as well as historical versions of publications.
Selected Standards and Guidelines are also offered in redline versions that indicate the changes made between the
active Standard or Guideline and its previous version. For more information, visit the Standards and Guidelines
section of the ASHRAE Bookstore at www.ashrae.org/bookstore.

IMPORTANT NOTICES ABOUT THIS STANDARD

To ensure that you have all of the approved addenda, errata, and interpretations for this
Standard, visit www.ashrae.org/standards to download them free of charge.

Addenda, errata, and interpretations for ASHRAE Standards and Guidelines are no longer
distributed with copies of the Standards and Guidelines. ASHRAE provides these addenda,
errata, and interpretations only in electronic form to promote more sustainable use of
resources.
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