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When operating an industrial dust collector, deflagration protection, venting, filter 

efficiencies and safety monitoring are just a few elements that can mean the difference 

between high-efficiency performance or a production shutdown. This white paper presents 

ten important actions you can take to keep your dust collector running safely.

A dust collector is a key component in the safety of almost every manufacturing plant. 

When properly maintained, your dust collector can keep your workers safe, maximize 

production uptime and help meet regulatory compliance. Here are ten ways to make sure 

your dust collection system operates efficiently—and safely.
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10 WAYS TO KEEP YOUR DUST COLLECTOR OPERATING SAFELY 

by Brian Richardson, Camfil Air Pollution Control

Though a dust collector is a vital component in the safety 
of almost every manufacturing plant, it is usually a reluctant 
purchase. Few plant professionals get excited about buy-

ing a dust collection system; and as a result, they will often 
select the lowest-cost equipment available for the job. 

Sadly, the cheapest solution can prove to be the most 
costly in terms of worker safety, production downtime, 
regulatory compliance and other problems that plague 
companies when dust collectors do not perform properly.

While the most basic function of a dust collector is to keep 
workers and workplaces safer, not all collectors are created 
equal from a safety standpoint. Here are some tips for 
ensuring that your dust collector is as safe as possible. 
Consider following all these guidelines if you are selecting 
new equipment – but even if you are only looking to improve 
an existing system, many of these tips will still prove useful.

  1. DEFLAGRATION PROTECTION

If your dust collector handles combustible dust, you must 
equip it with deflagration protection. Although there are 
many forms of deflagration protection, a common, cost-
effective passive method is venting. An explosion vent 
opens when predetermined pressures are reached inside 
the collector, allowing the excess pressure and flame 
front from the deflagration to exit to a safe area. It is 
designed to minimize damage to the collector and prevent 
it from blowing up in the event of a deflagration, thereby 
reducing the hazard. A flameless vent is designed to install 
over a standard explosion vent and extinguish the flame 
front exiting the vented area, not allowing it to exit the 
device. This allows conventional venting to be accomplished 
indoors where it could otherwise endanger personnel or 
ignite secondary explosions. If you cannot vent the pressure 
wave and fireball to a safe area, discuss another method 
with your dust collection professional. 

This cartridge dust collector has many features 

that enhance safety: heavy-duty construction, 
easy filter change-out without entry into the 
collector and extended-life filters for longer 
intervals between service.

To minimize explosion and fire risk, this collector 
is equipped with an explosion vent and a large 
bin for safe storage of discharged dust.
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Understanding the pressure capabilities of your collector 
is important in the specification and selection of vent siz-

ing. Comparing venting vessel strength to the deflagration 
strength and vent burst pressure are key to effective defla-

gration protection. Some of the combustible dust properties 
required to understand this concept are described by the  
Kst (bar m/s – normalized rate of pressure rise) and Pmax (bar 
– maximum pressure for an unvented dust explosion) values 
(Figure 1). As Figure 2 shows, burst pressure of the vent is  
designed to be lower than enclosure strength, which will  
relieve the pressure of the deflagration before it can build  
to levels that would destroy the collector enclosure.  

  2. DUCTWORK

Even if a collector has rugged construction and a properly 
sized explosion vent, you still need to protect the duct-work 
that serves the dust collector. Ducting should be equipped 
with dampers and valves designed to minimize the risk of  
explosion within these components due to back pressure 
from a deflagration event in the main dust collector housing. 
This is a task that is overlooked with surprising frequency.

  3. HOPPERS

Factories and process manufacturers sometimes store 
products in hoppers. However, the hopper required with a 
dust collector should not be used to store dust. The hopper 
is only intended to funnel process dust to a storage bin. Dust 
that has accumulated in a hopper creates a potential fire or 
deflagration risk. Dust in the hopper may also diminish the 
collector’s performance by clogging the system and  
preventing the pulse-cleaning system from doing its job.

Self-dumping hoppers provide easy dust disposal while pro-

tecting against unwanted dust leakage between the collector 
and hopper. A slide gate and flexible quick-disconnect hose 
connect the two components together, and the hopper lid 
is fastened with rubber clamps that create a gasketed seal 
to prevent dust from escaping. When the hopper is full, you 
can detach it from the bottom of the collector, lift the hopper 
onto a fork truck, and simply pull a lever to swing the lid open 
and dump the contents into a larger disposal container. 
Self-dumping hoppers are used for a range of dry dusts, 
including those that must be reclaimed or recycled after 
the collection process.

 Figure 1

Figure 2

This dust collector removes high loads of  

concrete dust from the air. Self-dumping  
hoppers minimize worker exposure and  
handling of silica dust.
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  4. PULSE-CLEANING CONTROLS 

The dust collector’s cleaning system design works 
in conjunction with filter design. Selective clean-

ing controls provide an easy, maintenance-friendly 
way to keep filters clean. You can select from three 
cleaning options: continuous cleaning, on-demand 
cleaning and downtime cleaning. Continuous 
cleaning is suited for porous dusts, such as silica 
and other minerals, high dust loading applications 
like thermal spray or plasma cutting, or lightweight 
dust such as fumed silica and paper fines. 

On-demand cleaning is recommended for most 
dust types. This setting monitors the differen-

tial pressure across the clean-air section and the 
dirty-air filter section of the collector. On-demand 
cleaning allows you to set a very narrow range 
of differential pressures to activate and stop the 
cartridge cleaning. This setting uses the least 
amount of compressed air and provides optimum 
filter cleaning efficiency and filter life. Note that 
the on-demand settings will need to be adjusted to 
compensate for the slow but continual rise in filter 
pressure drop over the life of the filter set. 

Downtime cleaning allows for time-based pulsing 
at the end of a plant shift, after completing a batch 
process or after an upset condition that may affect 
the filter’s performance. Downtime cleaning allows 
you to shut off the fan and clean the filters during 
a set duration of time. After the cleaning period is 
finished, the unit will shut off completely. This is 
an important feature because over-cleaning the 
cartridges during operation causes higher 
emissions, shorter cartridge life and higher 
energy costs due to overuse of compressed air.

  5. SAFETY MONITORING FILTERS

You might also want to equip your collector with  
a safety monitoring filter. This is a secondary bank 
of high efficiency air filters that prevent collected 
dust from re-entering the workspace if there 
should be a leak in the dust collector’s primary 
filtering system.

For heavy dust loading applications, horizontally mounted 
filters are subject to uneven dust loading, leading to 
shorter filter life and potential fire or explosion hazards. 
Use for light loading applications such as weld fume or 
plasma cutting.

Example of a long-life dust collector filter. The open-pleat 
design of the filter causes dust to release more readily 

during pulse cleaning, extending filter life and reducing 
energy costs.
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A safety monitoring filter is a required compo-

nent in a recirculating dust collection system that 
recycles air downstream of the collector. By re-

circulating heated or cooled air back through the 
plant, the cost to replace that conditioned air is 
eliminated, with rapid paybacks in energy savings. 
Another advantage of recirculating systems is a 
reduction in regulatory paperwork. By containing 
the air indoors, you can avoid the time-consuming 
permitting involved when contaminated air is ex-

hausted outside.  

  6. EMISSIONS COMPLIANCE

Using filter percentage efficiencies and Minimum 
Efficiency Reporting Value (MERV) ratings to 
predict emissions compliance isn’t enough. The 
MERV scale provides a good indicator of a filter’s 
initial efficiency, however, it does not measure 
pressure drop, emissions while pulsing, energy 
performance or the other parameters that bet-
ter reflect dust collector efficiency. The EPA and 
OSHA want to know that emissions will be at or 
below their required thresholds. Ask the filtration 
manufacturer for a written guarantee of emissions 
performance stated as grains per cubic foot. 

A good way to measure your dust collector’s  
emissions effectiveness is to test it according to 
the recently published ANSI/ASHRAE Standard 
199-2016, Method of Testing the Performance of 
Industrial Pulse Cleaned Dust Collectors. This stan-

dard is designed to help end users evaluate collec-

tion equipment effectively and accurately. The test 
measures four key performance parameters:  
Emissions, pressure drop, compressed air usage 
and emission reading. 

  7. FILTER CHANGE-OUT

Ideally, your workers should never have to enter the dust collector to change the filters. Dust 
collectors that require entry during service, put workers at risk and require companies to file  
confined space entry permits and monitor for gas. Many cartridge-style dust collectors offer  
ease of filter change-out. For optimal safety, filters should be positioned for ease of access and  
slide in and out of the housing readily.  

A safety monitoring filter is a required component in 
recirculating dust collection systems that recycle air 
downstream of the collector when filtering hazardous or 
toxic dusts. This large dust collector has an integrated 
safety monitoring filter (iSMF) mounted on top, a vertical 
explosion vent, vertical vent ducting, a weather cover, and 
an NFPA-rated airlock on the discharge of the hopper.
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Simple, quick-open heavy gauge doors can pro-

vide access to a fast cartridge change-out system 
that does not require entry into the collector. 
We recommend looking for doors that are fully 
reversible for access from either side and have an 
exclusive lock-out feature for worker safety.  

Pulling out a dirty overhead filter that weighs 100 
pounds can result in neck, back and foot injuries. 
Avoid threaded connections on the filter access 
doors or hoppers because dust tends to build up 
in the threads and cause connections to stick. 
Camlock-style devices are not subject to this 
problem and make for easier service. 

  8. LONG-LIFE FILTERS

A simple but important safety requirement is to 
change filters when airflow through the system 
reaches a differential pressure limit as prescribed 
by the manufacturer or when the pressure drop 
across the collector is negatively affecting the 
ability of the dust collection system to capture 
the dust, thus allowing it to escape into the facil-
ity. Some long-life cartridge filters can operate for 
two years or even longer between change-outs. 
However, for heavy dust-loading applications,  
filter replacement might be much more frequent.
Moreover, extended-life cartridge filters can 

reduce replacement frequency and minimize 
worker exposure to dust. Reducing filter change-
out frequency also saves on maintenance and 
disposal costs and reduces landfill impact. Ask 
your filter supplier for a written guarantee on 
filter life. 

  9. FIRE PREVENTION

For spark-generating applications, a range of  
features and technologies are available, from  
flame-retardant filter media to spark arrestors in 
the form of drop-out boxes, perforated screens  
or cyclone devices installed at collector inlets. 
Fire sprinkler systems may also be required  
with some installations. 

Dust collectors that use vertically-mounted 
cartridges also reduce fire and explosion risks. 
With horizontally-mounted systems on heavy 
dust loading applications, dust becomes
entrained at the top of the filters, and there is  
no pre-separation of heavy or abrasive particles
from the air stream. This situation can shorten 
filter life and provide a dusty surface for sparks  
to ignite. Vertical mounting reduces heavy 
loading dust on the filters and helps eliminate 
these problems.  

This dust collector is mounted on top of a lime silo to provide safe venting without losing lime or releasing it into the 
atmosphere. The collector uses pulse cleaning to pulse the collected lime dust right back into the silo.
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  10. SAFETY ACCESSORIES

OSHA-compliant railed safety platforms and  
caged ladders can prevent slips and falls when 
workers access the collector for service.

Lock-out/tag-out doors prevent injury caused  
by inadvertent opening of doors during a pulsing 
cycle and/or exposure to hazardous dust. Where 
highly toxic dust is being handled, a bag-in/ 

bag-out containment system may be required  
to isolate workers from used filters during  
change-out.
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This dust collector is fitted with OSHA correct hand rails 
and platforms. An integrated safety monitoring filter sits 
on top of the collector.


