
 

Flamex Systems Help Reduce the Risks of Dust Fires and Explosions
This article can be found in the May, 1999 issue of Powder/Bulk Solids Magazine

A dust fire or explosion can be a devastating occurrence to an industrial facility. Damage to plant facilities, lost
production time, increased insurance premiums, and injury to plant personnel are some of the costs associated
with an incident of this type. No doubt, this is a problem that all wish to avoid. But could it happen to you?

     Unfortunately, dust explosions and fires arerelatively common occurrences in a variety of industries. Plants
equippedwith pneumatic handling and air filtration systems have an inherent riskassociated with the operation of
these systems. A Factory Mutual studyof data collected over a ten year period prior to 1995 indicated that 
DustCollectors represent the most common equipment associated with dust explosions.The study indicated that 
among properties insured by Arkwright, Allendale,and Protection Mutual Insurance companies, 58 Dust 
Collector Explosionswere reported which totaled $14.73 million in losses (Indexed to 1995 Dollarvalues)* . If 
you consider that these losses were reported from propertiesinsured by only three insurance companies, and 
further consider the likelihoodthat a number of incidences will go unreported, it can easily be seen thatthe 

explosion hazard inherent in dust collection processes is widespread.

     Should this be surprising? No it should not.Consider that there are 5 elements required for a dust explosion to result:Fuel, Oxygen, Dispersion,
Confinement, and Ignition. Four of these elementsexist in the typical Dust Collector during the course normal daily operation.The dust being 
collected is the fuel, the airflow supplies plenty of oxygen,airborne dust particles and material clinging to filtration media providethe dispersion, 
and the Collector itself is a vessel of confinement. Theonly element missing is the ignition source.

     Sparks and burning embers generated from normalmanufacturing processes quite frequently provide that ignition source.Operations that are
abrasive or grinding in nature, subject to high temperatures,or involve metal to metal contact are particularly conducive to the generationof sparks. 
Hammer milling, sanding, planing, grinding, drying, welding,and cutting are among many common operations found in facilities in a numberof 
industries. Sparks from these processes can be transported through theductwork to the dust collector by the pneumatic system in a matter of 
seconds.Should the amount of dust in the collector exceed the lower explosive limitwhen the spark reaches the collector, an explosion is likely to 
result.

     That's the bad news. The good news is thatthere are methods of protection that companies can employ to reduce oreliminate their exposure to
these risks. The most cost-effective methodof protection is prevention. If the ignition source can be eliminated,then the disaster can be prevented 
before it occurs. Spark Detection andExtinguishing Systems provide this distinct advantage.

     The introduction of Spark Detection and Extinguishing Systems to the U.S. in the late 1970's allowed many industrial facilities (primarily in the



Woodworking Industry) to combat their fire and explosion hazards with a reliable system designed specifically for this purpose. Minimax, an
organization belonging to the Preussag group of companies, located in Bad Oldesloe, Germany, developed the first system of this type, which made
it possible to detect and extinguish a spark inside a main transport duct before it could reach filtration equipment. This system is marketed today in
North America under the brand name FLAMEX.

     The use of optical infrared sensors that view a cross section inside the ductwork, allowed detection of even minute
sparks traveling through the airstream. Upon detection, the system typically triggers a solenoid valve located
downstream to create a wall of water inside the duct to eliminate the sparks as they travel through. Incredibly, the
time between detection and extinguishing of the spark(s) is only a fraction of a second (typically less than 300
milliseconds). The extinguishing time is preset, so that the water shuts off after the sparks have been quenched.

     The system is very flexible in that it canuse various types of extinguishing agents, and be used to
simultaneouslytrigger abort gates and dampers to redirect airflow, shut down processequipment, sound remote 
alarms, reverse the direction of augers, triggerdeluge valves etc.

     The principal advantage of Spark DetectionSystems is that they are designed for prevention rather than reaction
toan incident in progress. Therefore, it is only necessary to introduce aminimal amount of water into the ductwork to 
eliminate the ignition source,so in most applications downtime is completely avoided. Compare this tomerely having a heat actuated sprinkler head
in the top of the collector.

     Since introduction of the FLAMEX System tothe U.S. in 1977, Spark Detection Systems have gone through several generationsof development
over the past two decades. Today's more advanced systemscan be found in thousands of facilities in numerous industries which currentlybenefit 
from their use. Industries which utilize Spark Detection systemsinclude but are not limited to: woodworking, rubber, leather, textiles,paper tube 
manufacturing, automotive, confectionery, coffee and tea, coal,metal recycling, sanitary products, tobacco, chemical, grain and more.

     The following specific installations provideexamples of the diversity of industrial applications in which these systemscan be used:

     Green Products Company in Conrad, Iowa is afirm that produces and markets a line of ground corncob media. This agriculturalby-product is
used in other products such as cosmetics, cleaning supplies,and animal bedding. The company utilizes a pneumatic system to convey thematerial 
through different stages of its milling and drying operationsand on to various bins and collectors. Having experienced days of costlydowntime in 
the past due to fires in the pneumatic system, the managementat Green made the decision to install a Spark Detection and ExtinguishingSystem. 
Their decision to do so recently proved to be a prudent one asthe system responded to burning material in the duct work originating froma drying 
process which had become too hot. The Spark Detection System wassuccessful in arresting the problem before it spread to other parts ofthe 
process, thereby avoiding a possible costly and undesirable scenario.

     A similar system design is also found at ColumbiaIndustries in San Antonio, Texas. Columbia is a major manufacturer of BowlingBalls. Not
long ago this company experienced a baghouse explosion thatwas thought to have been caused by spark generation in a grinding or 
lathingoperation. The polyester and urethane shavings that result from the roughcutting of the balls are ground and extracted pneumatically. In 
order toprevent a reoccurrence of this catastrophe, Columbia has installed a SparkDetection System as part of their defense against possible 



ignition sources.Abort Gates are also used in this installation after the water extinguishingzones for added protection. The abort gates can be 
triggered with the systemupon spark detectors or from detection by automatic heat detectors installedin the collectors.

     Over the past 20 years, the popularity of SparkDetection and Extinguishing Systems has increased dramatically. Part ofthis increase in
popularity is due to the recognition and approval of thesesystems by Factory Mutual and other insurance underwriters as well as therecognition 
given by the National Fire Protection Association. The NFPAcategorizes spark detection and extinguishing systems as "explosion 
preventionsystems" in NFPA Code 69, and specifies their use in NFPA 664 (code concerningwoodworking facilities) for plants that return 
exhausted air back intothe building.

     Certainly another explanation for the steadyincrease in the acceptance of these systems is their cost effectivenessas a proven fire prevention
method. Given the simplicity of installation,possible insurance benefits, and the prevention or reduction of downtime;many companies have 
realized a very short payback period from the procurementof Spark Detection Systems. In fact, many system designs can allow protectionof a 
particular duct for less than the cost to replace filter bags in thecollector one time.

     Despite the obvious advantages these systemscan provide, it should be noted that Spark Detection Systems are not apanacea for all fire and
explosion problems that could result in pneumatichandling applications. Certainly there could be causes of explosions andfires that these systems 
can not address. Although Spark ExtinguishingSystems have been proven a reliable method of reducing the frequency ofdust explosions, the 
severity of an explosion can not be reduced by theiruse. For this reason, Spark Detection and Extinguishing Systems are oftenutilized in 
combination with explosion venting, explosion suppression systems,and sprinkler systems to provide a more comprehensive degree of fire 
andexplosion protection.
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