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Foreword (This Foreword is not a part of American National Standard Z9.9 — 2021.)

This standard describes fundamental good practices related to the design, manufacture, labeling, use and
application, as well as maintenance and testing of portable ventilation systems used for the control of
airborne contaminants or environmental conditions. Intended users of this standard include owners of
facilities, designers and manufacturers of portable ventilation equipment, employers, industrial hygienists
and safety professionals, maintenance personnel, and end users. This standard is compatible with other
recognized standards of good practice.

This standard intends to address a long-standing need in the ventilation arena. Portable ventilation is a
broad and complex subject. Much of what applies to portable ventilation systems does not apply to fixed
(installed) systems and vice versa. Use of portable ventilation equipment occurs in many applications:
confined space entries; collection of welding plumes; maintaining negative pressure in structures during
asbestos, lead, and mold remediation; and controlling emissions from spray painting and abrasive
blasting, to name just a few.

This equipment is usually unobtrusive, often just another piece of clutter in surroundings crowded with
other portable and mobile equipment and tools.

The environment in which much of this equipment is used is rough and tumble. These units can be used
in any kind of condition and unpleasant weather. They can be thrown or kicked in frustration, dropped off
trucks, and accidentally run over. These types of units require solid construction. Thus, design and
fabrication may require incorporation of subtle features such as abuse-tolerant bonding from the electrical
box to the frame to the ground connection through the electrical cord. Safety features must provide
reliable protection in situations of high abuse.

Portable equipment comes in all shapes and sizes, ranging from the home-built to the shop-built to the
factory-built, and the utilitarian to the elegant. Very little, if anything, exists in standard textbooks on
ventilation about this subject. Yet, the subject is far more complicated than meets the eye of the casual
observer.

This standard uses the single column format common to many international standards. The normative
requirements appear aligned to the left margin. To meet the requirements of this standard, machinery,
equipment and process suppliers and users must conform to these normative requirements. These
requirements typically use the verb “shall.”

NOTE: The informative or explanatory notes in this standard appear indented, in italics, in
a reduced font size, which is an effort to provide a visual signal to the reader that this is
informative note, not normative text, and is not to be considered part of the requirements of
this standard; this text is advisory in nature only. The suppliers and users are not required
to conform to the informative note. The informative note is presented in this manner in an
attempt to enhance readability and to provide explanation or guidance to the sections they
follow.

Appendices supplement information provided in the standard.

This standard presents minimum requirements adaptable to the needs of the user establishment.
Demonstrably equal or better approaches are acceptable. When deviating from the standard, the
responsible agent should provide documentation.

Suggestions for improvement of this standard are welcome. The Committee will carefully consider all
comments and suggestions. Please send comments to: American Society of Safety Professionals, 520 N.
Northwest Highway, Park Ridge, lllinois 60068.

This standard was developed and approved for submittal to ANSI by the Z9 Standards Committee on
Health and Safety Standards for Ventilation Systems. Consensus was reached through a process
involving the entire Z9 Committee in a series of reviews and in the final vote of approval. Committee
approval of the standard does not necessarily imply that all committee members voted for its approval. At
the time it approved this standard, the Z9 Committee had the following members:
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Jennie Dalesandro, Administrative Technical Support

Organization Represented Name of Representative
AIHA Lou DiBerardinis, CIH, CSP
Brian Spears
American Foundry Society Robert Scholz
Thomas Slavin, CIH, CSP, CSHM, CPEA
American Society of Safety Professionals Paul Osley, P.E., CSP, CIH, CHMM
Jeffrey Nesbitt, CIH, CSP
ASHRAE Thomas Smith
AstraZeneca Victor D'Amato
Matthew Thomas
Burton, D. Jeff D. Jeff Burton, P.E.
Covestro LLC Terry Ketchum
Figueroa, Crescente Crescente Figueroa, Ph.D., CIH
Global Finishing Solutions Geoffrey Raifsnider, P.E.
Brian Schadrie, P.E.
Job Safety Associates, LLC Peter Engelbert, CIH, CSP, CHST, CET
Knutson Ventilation Inc. Theodore Knutson, MS, P.E.
Gerhard Knutson, Ph.D., CIH
National Association for Surface Finishing Kyle Hankinson
Kenneth Hankinson
National Institutes of Health Farhad Memarzadeh, Ph.D., P.E.
NorthWest Occupational Health & Safety Neil McManus, DSc, CIH, ROH, CSP
Price, John John (Jack) Price
Robson Forensic, Inc. Ronald Schaible, CSP, CIH
Rutgers University Alejandro Ruiz, CIH, CSP, CHMM, CET, SMS
Saint-Gobain Abrasives Inc. Holly Colt
Sherwin-Williams Company Brian Haynack
Jay Dick
Thermo Fisher Scientific Daniel Kallin

Independent Experts & Observers:

U.S. Department of Labor - OSHA James Nelson, P.E.



Subgroup Z9.9 had the following members:

Neil McManus, DSc, CIH, ROH, CSP (Chair)
Dave Angelico

Adriano Paolo Bacchetta

Dieter Boer

Robert Brandys

Jeffery Camplin

Frank Conahan

Peter Engelbert, CIH, CSP, CHST, CET
Laureano Esteller

Assed Haddad

James Mcintosh

Robert Moats

John (Jack) Price

Roger Weinmeister

Stephen Williams



Contents

1. Associated Standards and PUbliCatioNS............ooii e 8
1.1 Standards and Regulatory ReqUIrEMENTS ..........oouiiiiiiiiii e 8
1.2 AAItIONAl RESOUICES ..ottt ettt et e e et e e e e e s ab et e e e e e e e e e annbereeeeeas 11

B B = {1 71 1) o R 11

B T T o ] o - S 17

4. General REQUIFEMENTS .....coiii ettt e e e e ettt e e e e e e et e e e e e e e e s s nnteeeeeaeeeaannnneneeaeeeaanns 19
Personnel QUAlIfICAtIONS .........eiiiiiiiie e e e e ettt e e e et e e e e nte e e e enee e e e anreeeenneee 19
T TS =TS o d = o 1o Y PP 19
Operational DESIGN FACOrS .......ooi ittt e e ra e e s rate e e e eareeeeaa 20
Foreseeable UsE FACIOrS ...ttt e e e e e e e e e e e et e e e e e e e e nnneees 22
Performance Design FEAUIES..............uviiiiiii e e e e e e 25
Electrically Powered Units — Ground Fault Circuit Interrupter............cccoooeiiiiiiiiie e, 27
6= o 7= 1 o o USSP 28
Design for Use in Potentially Hazardous LOCAtiIONS.............cuiiiiiiiiiiiiiie e 28
Electrostatic Hazard CONMIOl...........oii ittt e e e e et ee e e e s tae e e s et ee e e e snneeeeenees 30
Special Use REQUINEMENLS ........ooiiiiiiiiiieiie et e e e et e e e e e e et e e e e e e e e e eannreees 32
Support Documentation REQUIFEMENTS ...t e e 33
End User Operational FACLOrS ..........ooiiiiiiiie et e e 34

5. SpeCific REQUIFEMENLS ... 37
Lo 0t I = 1 o 3 PRSPPI 37
5.2 VENTUN AN IMIOVETS ...ceiieeiii ettt e ettt e e e e e e ettt e e eeeeeesannteeeeeeaeeaaasntanenaaesesansneneeaaeeaaannns 38
5.3 NEGAtIVE AIF IMOVETS ....coiiiiiiiiiiieiee ettt ettt e et e e s sttt e s ab bt e e s anbe e e e saneeeeesnbeeeesnneeeas 39
5.4 Compressed Gas SYSIEMS ......oiii ittt e e e e e e st e e e e e e e e s nbereeeaeeeaaaanes 39
LS5 TN I 1 o PSS UURSTR 40
5.6 Components (Other than DUCE) .......ooueiiiiiiie e 40
oA 1111 T £ T PP PP PP POPPPPUPPPPN 41
5.8 EXNAUSE Al ClEaNING oottt e e e e e ettt e e e e e e et e e e e e e e e e s neneneeeeeeaaannns 41
LRl 1Y 1 (= PSSR 46

Appendix A: EQUIpMENt CertifiCation ............ooi i ee e 48

Appendix B: Field-Expedient Protocols for Testing Electrical Safety Hazard Control Equipment

(Electrostatic and EIECICaAl POWET) .........eiiiiiiiieiet et 59

Appendix C: Labeling System for Portable Ventilation Equipment...........cccccviiiiiiiiiiii e 79

Appendix D: Portable Ventilation Equipment and Ignition Hazards.............cccoiiiiiiiii e 84

Appendix E: Portable Ventilation Equipment Containing Air Purification Modules.....................c.cccco...... 100



AMERICAN NATIONAL STANDARD Z9.9 — 2021

AMERICAN NATIONAL STANDARD 29.9
PORTABLE VENTILATION SYSTEMS

1. Associated Standards and Publications
1.1 Standards and Regulatory Requirements

The following codes, regulations, standards, and guidelines contain provisions that have
potential impact on provisions of this standard. Where published requirements conflict, the more
stringent shall apply. All regulations, standards, and guidelines are subject to revision. Users of
the standard are encouraged to consult the most recent edition to determine continued
applicability.

1.1.1 Air Movement and Control Association (Arlington Heights, IL)
Classifications for Spark Resistant Construction (AMCA Standard 99-0401).

Laboratory Methods of Testing Fans for Aerodynamic Performance Rating (ANSI/AMCA 210;
ANSI/ASHRAE 51).

Laboratory Methods of Testing Air Circulator Fans for Rating (AMCA Standard 230).

Laboratory Method of Testing Positive Pressure Ventilators for Rating (ANSI/AMCA Standard
240).

Laboratory Methods of Testing Jet Tunnel Fans for Performance (ANSI/AMCA 250).
1.1.2 American Gas Association/Canadian Gas Association (Arlington, VA)
Gas Fired Appliances for Outdoor Installation (CAN/CGA-1-2.21.

Gas-Fired Central Furnaces (CAN/CGA-2.3-M93/ANSI Z221.47).

Automatic Safety Shut-Off Gas Valves (CAN/CGA-3.9).

Gas Appliance Pressure Regulators (CAN/CGA-6.3-M95/ANSI Z221.18).

Automatic Valves for Gas Appliances (CAN/CGA-6.5-M89/ANSI Z221.21).

Gas Hose Connectors for Portable Outdoor Gas-Fired Appliances (CAN/CGA-8.4/ANSI
Z21.54).

Electrical Features of Fuel-Burning Equipment (CSA C22.2 No. 3).
1.1.3 American Society of Safety Professionals (Park Ridge, IL)
Open-Surfaced Tanks (ANSI/ASSP Z9.1).

Fundamentals Governing the Design and Operation of Local Exhaust Systems (ANSI/ASSP
Z29.2).

Spray Finishing Operations (ANSI/ASSP Z9.3).
Abrasive Blasting Operations (ANSIASSP Z9.4).
Laboratory Ventilation (ANSI/ASSP Z9.5).
Grinding, Buffing and Polishing (ANSI/ASSP Z9.6).
Recirculation of Exhaust Air (ANSI/ASSP Z9.7).



