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HAZARD
Because cyclones and dustfilters are designed to handle materials produced by other process operations, sparks, flames, static
electricity or smoldering embers from other areas are potential ignition sources that can cause an explosion within the dust laden
atmospheres of the equipment.

INTRODUCTION
Most manufacturing processes require the removal or collection of dust particles whether it is eliminating nuisance dust or
collecting powdered products. After removal or collection of dust particles, the solid particles typically must be separated from
the flowing air stream.

One method of separating the solid particles uses a cyclone and a dustfilter, see figure on page 3. Heavier dust particles are first
separated from the air stream into the cyclone through centrifugal forces, then the smallest particles are finally separated from the
air into the dustfilter.

A suppression system was selected to protect the cyclone:  a pressure detector (item 1) attached to the cyclone will detect any
explosion in its incipient stage, and will signal the suppression system’s Explosion Protection Controller (EPC) (item 2).  The
control system will activate the suppression High Rate Discharge (HRD) containers
(items 3 and 5) which inject suppressant powder to extinguish the explosion.
This event will typically be completed within less than 100 msec and the
pressure developed will typically be limited to 0.5 barg (7 psig).

The Isolation Container (item 6) installed into the pipe between cyclone
and dustfilter will be activate at the same time as the HRD containers on
the cyclone, thereby preventing explosion propagation from cyclone to
dustfilter.

The Isolation valve (item 4) installed in the cyclone’s inlet will protect areas
and equipment upstream against the explosion effects (pressure & flame)
by providing a mechanical block to stop explosion propagation. To prevent
explosion propagation to downstream process areas, an explosion proof
rotary valve (item 20) in the bottom outlet of the hopper is installed.

The dustfilter itself is protected by a combination of explosion venting (item 14) and a flamefilter (item 16), which provides
flameless venting (Fike’s product tradename FlamQuench IITM).  The rupture indicator (item 15)  of the explosion vent is tied into
the EPC controller, and activates the system as well, to prevent explosion propagation back to the cyclone.

The Isolation Barrier (item 17), a floating ball type, is installed in the dustfilter’s air outlet. It will protect areas and equipment
downstream, such as the fan, against the explosion effects.

SOLUTION
In this example, the process is protected by a combination of suppression and flameless venting. The process cannot be easily
vented because it is installed inside the room and is far away from a wall. The dustfilter can be protected by flameless venting,
while a vent would disturb the fluent flow which is required for the proper functioning of the cyclone.

OPERATION



metI eciveDfoepyT ofnI noitcnuF)ytefaS(

1 rotceteDnoisolpxExEREC )*A(tupnI egatstneipicnistininoisolpxenastceteD

2 rellortnoCnoitcetorPnoisolpxE
)CPE(

O/I gnimrala,gnisaeler,gnirotinoM

3 llaWenolcyCnorosserppuSDRH )*D(tuptuO noisolpxehsiugnitxeottnasserppusstcejnI

4 tsaF(reirraBnoitalosInoisolpxE
)metsySevlaVgnitcA

)*D(tuptuO potsotkcolblacinahcemasedivorP
noitagarporpnoisolpxe

5 enolcyCnorosserppuSDRH
epiPxetroVlartneC

)*D(tuptuO noisolpxehsiugnitxeottnasserppusstcejnI

6 epipnorosserppusDRS
)reirrablacimehC(

)*D(tuptuO hsiugnitxeotepipotnitnasserppusstcejnI
noisolpxegnitagaporp

7 )USP(tinUylppuSrewoP CDV42 CPEehtotrewopedivorpoT

8 remrofsnarTrewoP 42otCAV011/032
CAV

USPehtotrewopedivorpoT

9 )seiresni2(seirettaB CDV21x2 niamfoesacni,pu-kcabrewopycnegremE
ssolrewop

01 ylppuSrewoPniaM CAV011/032 ecruoSrewoP)tnenamrep(niamehT

11 erusolcnE aerArofdetaR dnaremrofsnarT,USP,CPEroferusolcnE
seirettaB

21 hctiwSlaunaM O/I tinuCPEehtmrasiD/mrAoT

31 )mralA/elbuorT(stcatnoCyaleR TDPS sutatslangisot,ssecorpehtpotsoT

41 lenaPtneVnoisolpxE desolCyllamroN sesaeler,erusserpnoisolpxeehtybdenePO
emalfdnaerusserpnoisolpxe

51 erutpuRlenaPtneVnoisolpxE
rotacidnI

desolCyllamroN gninepolenaPtneVnoisolpxEslangiS

61 )IIhcneuQmalF(retlifemalF gnihcneuQ gnitatilicafnoisolpxeehtmorftaehstcartxE
gnitneVsselemalF

71 reirraBnoisolpxE eciveDevissaP potsotkcolblacinahcemasedivorP
noitagaporpnoisolpxe

81 lortnoCssecorPmorftuptuO epyTynA retliFehtfogninaelCteJesreveRehtspotS
fotnempolevedrehtruftneverpotsgaB
retlfFehtotnisduolcria/tsudelbisolpxe

91 lortnoCssecorPmorftuptuO epyTynA gnimocebmorftsudtneverpot,nafehtspotS
ssecorpehtotnienrobria

02 lortnoCssecorPmorftuptuO epyTynA tohtneverpotredroni,sevlaVyratoRehtpotS
ehthguorhtrehtrufgnitagaporpmorfselcitrap

ssecorp

12 lortnoCssecorP O/I tnalpgnissecorpehtlortnocoT

(A*):  analog information, for example 4 - 20 mA signal
(D*):  digital information, for example high/low or open/close
I/O:  input and output
SPDT:  single pole, double throw

Futher protection measures include :
• Item 13: Relay contacts, in the EPC, that switchover in case of a detected explosion, or system trouble. They are used to stop

the process or bring it to a safe state.
• Item 18: An output from the Process Controller to stop the Reverse Jet Cleaning of the Filter Bags, preventing further

development of explosible dust/air clouds into the dustfilter.
• Item 19: An output from the Process Controller to stop the Fan, preventing dust from becoming airborne into the process.
• Item 20: An output from the Process Controller to stop the Rotary Valves, in order to prevent hot particles from being

passed or propagated further through the process.
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Fike Corporation

Fike Corporation has an extensive product offering for facility and process protection for commercial and
industrial applications.

Rupture Disc – A pressure relief device, typically applied to a closed chemical process, will open at a
predetermined pressure and temperature to prevent the bursting or explosion of the process.

Explosion Venting/Isolation/Suppression - Total Concept Explosion Protection, including explosion test-
ing, explosion venting, flameless explosion venting, explosion isolation, and explosion suppression sys-
tems to mitigate the effects of industrial explosions.

Fire Detection Systems – Fike offers a full line of detection products from single hazard to multi zone
analog addressable systems.  These controls are suited for fire alarm, agent suppression systems, or
sprinkler/pre-action fire detection and control systems.  The Cheetah analog addressable control panel
can be configured to communicate directly with one or more VESDA LaserPLUS detectors via a High
Level Interface (HLI).

Fire Suppression Systems – Fike offers a full range of suppression systems to protect your equipment
and/or process.  Because Fike offers more than one choice of extinguishing agents you are certain to get
the right agent for your hazard.  Fike systems incorporate the following agents:
• HFC-227ea
• Carbon Dioxide
• Water Mist
• ECARO-25
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