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Abstract
This document introduces the reader to various types of ventilation systems, including general supply and exhaust and
local exhaust, for control of welding fumes. It contains or refers to information on air contaminants found in the welding
fumes, principles of systems design and selection, and drawings that illustrate ventilation techniques.
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AWS F3.2M/F3.2:2001

1

1. Scope
This guide outlines recommended principles of venti-

lation systems for facilities with welding and allied pro-
cesses. It is intended for those responsible for selecting
and designing such systems. The primary objective of
this document is to enhance the health and safety of all in
the industrial environment. The secondary objective is
energy conservation. This guide does not provide infor-
mation on respiratory protection devices such as respira-
tors, or specific precautions for confined spaces.

This standard makes use of both U.S. Customary
Units and the International System of Units (SI). The
measurements may not be exact equivalents; therefore,
each system must be used independently of the other
without combining in any way. The standard with the
designation F3.2M:2001 uses SI Units. The standard des-
ignation F3.2:2001 uses U.S. Customary Units. The lat-
ter are shown within brackets [ ] or in appropriate
columns in tables and figures.

2. Referenced Documents
2.1 The following ACGIH documents1 are referenced in
this document.

(1) Threshold Limit Values for Chemical Substances
and Physical Agents, Biological Exposure Indices

(2) Industrial Ventilation: A Manual of Recommended
Practice

2.2 The following ASHRAE documents2 are referenced
in this document.

(1) ASHRAE Handbook, HVAC Applications
(2) ASHRAE Handbook, HVAC Systems and Equipment
(3) ASHRAE Handbook, Fundamentals

1. ACGIH publications may be obtained from the American
Conference of Governmental Industrial Hygienists, 1330 Kemper
Meadow Drive, Suite 600, Cincinnati, OH 45240-1634.
2. ASHRAE publications may be obtained from the American
Society of Heating, Refrigerating and Air-Conditioning Engi-
neers, 1791 Tullie Circle, N.E., Atlanta, GA 30329-2305.

(4) ASHRAE Standard 55-1992, Thermal Environ-
mental Conditions for Human Occupancy

2.3 The following NFPA document3 is referenced in this
document.

(1) NFPA 51B, Standard for Fire Prevention During
Welding, Cutting, and Other Hot Work

2.4 The following NIOSH document4 is referenced in
this document.

(1) NIOSH Pocket Guide to Chemical Hazards

3. Hazards of Welding Fume and 
Gases

3.1 Types of Contaminants. Many welding, cutting, and
allied processes produce fumes and gases which may be
harmful to health. Fumes are solid particles originating
from welding consumables, the base metal, and any coat-
ing present on the base metal. Gases are produced during
the welding process or may be produced by the effects of
process radiation on the surrounding environment. While
not normally produced in high quantities, these gases can
be significant in some applications such as plasma arc
cutting or high amperage welding of very reflective met-
als such as aluminum or stainless steel.

Welding fumes and gases are chemically very com-
plex. Their amount and composition depend upon the
composition of the filler metal and base material, weld-
ing process, current level, arc length, and other process
factors. Awareness of these hazards is the first step in
providing protection to the welder in the workplace.

Potential acute effects from welding fumes are eye
and respiratory tract irritations, allergic reactions, metal
fume fever, headaches, and other complications. Effects

3. NFPA publications may be obtained from the National Fire
Protection Association, 1 Batterymarch Park, P.O. Box 9101,
Quincy, MA 02269-9101.
4. NIOSH publications may be obtained from the Superinten-
dent of Documents, U.S. Government Printing Office, P.O. Box
371954, Pittsburgh, PA 15250-7954.
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