
elding operations require
proper exhaust ventilation to
protect workers from harmful
exposure to toxic fumes. Differ-
ent ventilation strategies may

be needed in each case to remove air
contaminants from the welder’s breath-
ing zone. General guidelines have been
published in CSA W117.2, Safety in
Welding, Cutting, and Allied Processes,
and the ANSI Z49.1 Standard, Safety
in Welding and Cutting.

Local exhaust ventilation (LEV) is
always the preferred method of remov-
ing welding fumes and gases. It
exhausts or removes the toxic gases,
fumes, dusts and vapours before they
can mix with the room air.

A moveable hood is one example of
an LEV. Flexible ducting allows the cap-
ture hood to be moved where required.

An air veloci-
ty of at least
100 ft/min.
across the
welding arc
and duct
velocity of
2,000 ft/min.
are needed to
properly cap-
ture the fumes.
The hood must be
placed as close as prac-
tical to the work. The
optimal location for the
hood is about one duct diameter from
the arc.

The purpose of the local exhaust is to
ensure that exposure to hazardous sub-
stances (toxic materials) is below applic-
able occupational exposure limits. These

toxic materials can
include antimony,

arsenic, barium, beryllium,
cadmium, cobalt, copper, lan-
thanide metals, lead, man-

ganese, mercury, osmium, seleni-
um, thallium, silver, vanadium or

zinc, and cadmium in hard (silver) braz-
ing alloys or as a coating.

Exhaust ventilation must be
designed by a trained designer in strict
accordance with the specifications in the
ACGIH Industrial Ven-
tilation Manual.

During the welding
process, operations
such as grinding, buff-
ing and polishing are
often required as well.
Grinding and polishing
of aluminum creates
dust that poses an ex-
plosion hazard.

A question that is commonly asked
is: “Can a local fume extraction system
be used to remove aluminum dust?” The
answer is definitely “No!” Here are the
reasons.

The NFPA 484 standard for com-
bustible metals stipulates that such
dust collection systems shall be dedicat-
ed to aluminum and aluminum alloys
only. In other words, the dust collection
system for aluminum must never be
used with steel-grinding operations.

The special exhaust system for alu-
minum powders consists of branch pipes
connected to hoods or enclosures, one or
more header pipes, an exhaust fan, a
means for separating solid contaminants
from the air flowing in the system, and a
discharge stack to the outside.

The rate of exhaust and recommend-

ed minimum duct velocity of 4,500
ft/min. in the branch will be sufficient to
ensure that there is no accumulation of
dust inside the ductwork. The air veloci-
ty for the fume extraction system is usu-
ally 2,000 ft/min. Accumulation of alu-
minum dust inside the ductwork pre-
sents a very serous explosion hazard.

Separation of solids in an exhaust
system for aluminum powders is usual-
ly done by either a wet or dry dust col-
lector. Both devices are quite different

from a typical fume
extractor.

A wet collector by
itself may pose an explo-
sion hazard due to the
generation of hydrogen
gas when aluminum
powder is immersed in
water, or from a dry
powder explosion when,
for any reason, there is

no water inside the wet collector.
The dry-type dust collector must be

located outside, again because it pre-
sents an explosion hazard. In Ontario,
Pre-Start Health and Safety Reviews
(PSRs) are required to ensure explosion
safety issues have been addressed.

See Table 1 for the typical require-
ments for a grinder exhaust. In welding
operations where grinding or polishing
is required, two separate systems must
be employed. MRO
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Table 1: Vertical Spindle Disc Grinder Exhaust – Hood and Branch Pipe Connections

Dia D. Inches

No.

Exhaust E Volume Exhausted

at 4,500 ft/min.

Min. Max. Pipes Dia. ft3 min. Note

20 1 4 1/2 500 When one-half or
more of the disc 
can be hooded, 
use exhaust ducts 
as shown at the left.

Over 20 30 2 4 780

Over 30 72 2 6 1,770

Over 53 72 2 8 3,140

20 2 4 780 When no hood can 
be used over disc,
use exhaust ducts 
as shown at the left.

Over 20 30 2 5 1/2 1,480

Over 30 53 4 6 3,530

Over 53

Entry loss = 1.0 slot velocity pressure + 0.5 branch velocity pressure

72 5 7 6,010

Can an extraction system be used to collect any
fumes or dust? That depends on the source. It’s
important to know the inherent dangers, 
which can include explosions.

Donaldson Torit cabinet dust collectors (left) come in various sizes.
Farr’s GS Mini (top left) dust collector can serve one process machine.
The swivelling arm of the Farr Cart (top right) fits into tight spaces.
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