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Introduction

The risk of industrial explosions has been recognized for several hundred years.
Many industries handle materials with the potential for a dust explosion and there are
statutory requirements to take both preventative and protective measures to protect
personnel and plant equipment. Explosion prevention techniques attempt to
minimize or eliminate the occurrence of explosions, whereas explosion protection
techniques control the effects of the explosion in such a way as to minimize or
eliminate the damage that could occur due to an explosion. Explosion protection
techniques include containment, venting, flameless venting, isolation and
suppression.

For many years the most common and popular method of protection has been
explosion venting. In its simplest form, a vent is an aperture in the top or side of a
vessel to provide a means of pressure relief during an explosion. The technique of
venting and vent system design was previously described in SHAPA Technical
Bulletin No.10 “Sizing of explosion relief vents’ by Mike Ward (Fike UK, 2004).

In order to protect people close to a vented vessel located indoors and to prevent
external dust deposits from becoming involved in a secondary dust explosion, the
vent discharge must be directed outside the building with suitable ducting. This
ducting has a substantial effect on the pressure experienced inside the vessel during
the venting process and this must be allowed for in the vent area calculation. In
some cases, the increase in pressure can be so great that an alternative protection
method is required.

A new option — flameless venting — has recently been developed for dust explosions
and is being actively marketed as an alternative to vent ducting. Another important
application of this new technique is the retrofitting of existing installations. The
Dangerous Substances and Explosive Atmosphere Regulations (DSEAR) require
industry to critically review the explosion prevention/protection methods used with all
equipment handling dangerous substances. It is not uncommon for powder
manufacturers/processors, particularly in the traditional industries, to find that their
current level/type of explosion protection does not satisfy the requirements of DSEAR
and that additional protection is required to meet the Health and Safety
Requirements.
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1 Flameless Venting Devices

Flameless venting devices combine the techniques of explosion venting and flame
arresting. Flameless venting devices typically comprise a vent panel, flanged
housing, and a flame arrestor element. The general principle is that during the early
stages of an explosion the explosion vent cover opens, allowing burnt and un-burnt
dust and flame to enter the flame arrestor element. Flame propagation beyond the
device is prevented by energy (heat) dissipation in the element, reducing the burning
fuel below its ignition temperature (Barton, 2002). The dust is largely retained within
the arrestor element and gases from the explosion are vented through the device into
the external atmosphere around the device.

There are several types of flameless venting devices. Typically they are passive
devices that consist essentially of a cylinder closed at one end and open at the other.
The surfaces are fabricated from various layers of high temperature stainless steel
mesh. The device is bolted onto the explosion vent on the vessel with its open end
overlapping the vent aperture.

Figure 1: Impression of layered high
temperature stainless steel flamefilter

(wire gauze and gauze packs)

Figure 2 Detail of Fike

FlamQuench Il Square flame filter
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explosion vent ducts and minimization of the vent relief area requirements for indoor
venting.







It was

m3. The test dusts were cornstarch, anthraquinone and Plttsburgh coal.
found that the efficiency of venting was 70%-90% of that of a free vent with the
variation related to P,q. This efficiency factor allows the calculation of the flameless

venting device using conventional methods.




Figure 10 Donaldson filter protected by Fike FlamQench
Il Square flameless venting device




a certain size and on the pressure build up in a room.
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Figure 11 Flameless venting efficiency
















