
Vacuum Systems for
Combustible Dust

When dust accumulates in space, it can
help form a solar system.  When dust accu-
mulates in a mill or factory, it can explode
and result in fire and destruction. Every
manufacturing facility is vulnerable.

Combustible dust can be formed by
milling, sanding, grinding, crushing, cut-
ting or simply handling material that is in
powder form.

In 2008, following several news-worthy mill
explosions, OSHA reissued CPL 03-00-008,
which outlines recommendations and
guidelines for decreasing combusion risk.
Safety organizations continues to focus on
this problem and the ways to reduce it.

When Dust Explodes
Three items are needed for a fire:
• combustible dust
• ignition source (fuel)
• oxygen

Add two more, and you have the elements
needed for a combustible dust explosion:
• dispersion of dust particles in sufficient

quantity and concentration
• confinement of the dust cloud

If a dust cloud is ignited within a confined
or semi-confined area, it burns very rapidly
and may explode. This initial explosion
may shake loose more dust or damage a
dust containment system. As a result, the
additional dust may cause secondary explo-
sions which can be far more destructive
than the first one due to the increased
quantity and concentration of the dis-
persed combustible dust.

Variables such as particle size, shape, venti-
lation systems, air currents and moisture
content can affect the combustibility of a
dust. In addition, these variables can
change when the materials is being
processed. Thus, published tables of dust
explosibility may be of limited value, even
if the particle size is larger than the NFPA
654 definition of “any finely divided solid
material that is 420 microns or smaller in
diameter.”

Cleaning Dust
NFPA 654, section 8.2.2.2, states that “vacu-
uming shall be the preferred method of
cleaning.” The report continues, in section
8.2.2.4, to state that when blow-downs
using compressed air or steam are used,
“vacuuming, sweeping or water wash-
down methods are first used to clean sur-
faces that can be safely accessed prior to
using compressed air.” 

Vacuum Cleaning Systems
Both OSHA, the FDA and NFPA prefer
housekeeping methods that employ vac-
uum. Some plants try to use shop-style vac-
uums.  These can be alright for general
cleaning, but they can increase the risk of
explosion if used with combustible dust. In
these circumstances, a central vacuum sys-
tem is a better option.

If your company or
firm processes any of
these products or 
materials, there is 
potential for a 
“Combustible Dust”
explosion.

Agricultural
Egg white
Milk, powdered
Milk, nonfat, dry
Soy flour
Starch, corn
Starch,rice
Starch, wheat
Sugar
Sugar, milk
Sugar, beet
Tapioca
Whey
Wood flour
Agricultural Dusts
Alfalfa
Apple
Beetroot
Carrageen
Carrot
Cellulose
Cellulose pulp
Cocoa bean dust
Cocoa powder
Coconut shell dust
Coffee dust
Cork
Corn
Corn meal
Cornstarch
Cotton
Cottonseed
Garlic powder
Gluten
Grass dust
Green coffee
Hops (malted)



Central vacuum systems differ from tradi-
tional pneumatic conveying systems or
dust collection systems.  Pneumatic con-
veying systems have a defined source and
destination while a central vacuum system
varies in the number and location of the
pick-up vacuum points. Most systems are
designed for multiple users and thus they
need to perform equally well when one
or multiple users are using the system at
one time.

Vacuum systems are available as either a
portable or a central system. A portable
system typically has a collection container
mounted on wheels and a flexible plastic
hose attached to the container. Various
vacuum attachments can be used on the
free end of the hose. The vacuum is sup-
plied by a blower or by plant compressed air.

A central system consists of a vacuum
power unit with a collection container

and it is usually installed at one location
in the plant. In some applications, the
power unit and container ore on wheels
so the system can be moved. A network
of tubes extends from the collection con-
tainer, along the ceiling, to multiple
workstations or pickup points. At each
station, a flexible hose is connected to the
vacuum network at the top and drops
down to operator level at the bottom. As
with a portable system, the free end can
use a myriad of attachements - each de-
signed for optimum pickup of certain
types of materials and in certain locations.
The central system usually has a larger
blower running it.

Keep your plant safe. A central vacuum
system can save lives.

For more info:  www.nfpa.org;
www.osha.gov

Lemon peel dust
Lemon pulp
Linseed
Locust bean gum
Malt
Oat flour
Oat grain dust
Olive pellets
Onion powder
Parsley (dehydrated)
Peach
Peanut meal and skins
Peat
Potato
Potato flour
Potato starch
Raw yucca seed dust
Rice dust
Rice flour
Rice starch
Rye flour
Semolina
Soybean dust
Spice dust
Spice powder
Sugar (10x)
Sunflower
Sunflower seed dust
Tea
Tobacco blend
Tomato
Walnut dust
Wheat flour
Wheat grain dust
Wheat starch
Xanthan gum

Carbonaceous Dusts
Charcoal, activated
Charcoal, wood
Coal, bituminous
Coke, petroleum
Lampblack
Lignite
Peat, 22%H20
Soot, pine

Chemical Dusts
Adipic acid
Anthraquinone
Ascorbic acid



Calcium acetate
Calcium stearate
Carboxy-methylcellulose
Dextrin
Lactose
Lead stearate
Methyl-cellulose
Paraformaldehyde
Sodium ascorbate
Sodium stearate
Sulfur

Metal Dusts
Aluminum
Bronze
Iron carbonyl
Magnesium
Zinc

Plastic Dusts
(poly) Acrylamide
(poly) Acrylonitrile
(poly) Ethylene (low-

pressure process)
Epoxy resin
Melamine resin
Melamine, molded

(phenol-cellulose)
Melamine, molded

(wood flour and min-
eral filled phenol-
formaldehyde)

(poly) Methyl acrylate
(poly) Methyl acrylate,

emulsion polymer
Phenolic resin
(poly) Propylene
Terpene-phenolresin
Urea-formaldehyde/

cellulose, molded
(poly) Vinyl acetate/

ethylene copolymer
(poly) Vinyl alcohol
(poly) Vinyl butyral
(poly) Vinyl chloride/

ethylene/vinyl acety-
lene suspension
copolymer

(poly) Vinyl chloride/
vinyl acetylene 
emulsion copolymer
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The Standards Council of the National Fire Protection Association (NFPA) has issued
the 2013 revision of NFPA 654: Standard for the Prevention of Fire and Dust
Explosions from the Manufacturing, Processing, and Handling of Com-
bustible Particulate Solids. Now is in effect, it incorporates several significant
changes, most notably in housekeeping and in establishing whether or not a flash
fire or explosion hazard exists within a facility. 

Section 8.2 outlines requirements for a formal housekeeping plan. Plants
must implement a planned inspection process to evaluate dust accumulation rates
and housekeeping frequencies to prevent threshold accumulation levels from devel-
oping on walls, floors, horizontal surfaces such as equipment, ducts, pipes, above
suspended ceilings and on concealed surfaces such as electrical enclosures.

Section 8.2.1.4 mandates a documented risk assessment to determine the level of
housekeeping needed for compliance with the new rules.
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