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e Explosions require
combustion and. to Ve
have combustion we " the agospnere
must have the presence |
of:

— Fuel
— Oxygen

_ [gnil‘ion |GN|T|ON

SOURCE FUEL
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[*the dust can’t' bumnl then 1t won' 't explode
[f*the dust explodes! then it alse) causes, fines
Muist be il a confined space Il Ao
They have limited maximun: pressure: P

Imax:

Occur m: the presence oi:
o Oxygen (orreactive gas)
e [onition source

s fiuel / Oxygen mix below a maximum
concentration

e [iuel/ Oxygen mix aboye a minimuim

FUEL
Dust BELOW
Concentratio

IGNITION §
SOURCE |

4 FUEL
concentration Dust ABOVE

Min Concentration

They have a defined rate ol pressuterise: K
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Explosible dusts are classified
according to the maximum. pressure
and rate of pressure rise

* A Class 1 Explosible Dust
 St1
* Typically (but not exclusively)10 Bar.g maximum
* Kst < 200 Bar.m/sec

* A Class 2 Explosible Dust
e St2
e Kst> 200 Bar.m/sec

* A Class 3 Explosible Dust
- St3
* Kst > 300 Bar.m/sec
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x Health & Safety at Work Act
* Provision and Use of Working Equipment Regulations

s ATEX directive
* E.U. Directive for Explosible Atmospheres

* DSEAR

* UK Regulation = Dangerous Substances and Explosive Atmospheres

* Must consider exothermic reactions = fires and. their consequences
* Remember: SMOKE KILLS

* Don'’t assume people automatically escape from smoke
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(exploding myths)

* Dust explosions, have multiple Sources, of ISition

* (s distinguishes then jronp Sas. and - vapour: explosions that have da single
DO Source

* [Vie primary, explosion is: almost always, smialler: than the
secondary. explosions

* DSt concentrarons vary widely
* 00 g/m3 (“a dense fog ) is nothing more. than a rule of thumb

* A deflagration isi an explosion that Fids, d pressure wave
below: the speed. of Sound.

* A detonation s arn explosion thidl 1ads. d pressure wave. df
(o1 above)) the speed. of sound.
* They are BOTH explosions

*x The distinction between a deflagration and detonation 1S entirely
academic as far as the victim 1S concerned !
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Inert atmospheres
»
»
Control over dust cloud formation
»
»
»
»
Plant controls
»
»
Location
»
Eliminate ignition sources
»
»
»
» .... But some dusts are self-igniting ... so you can 't eliminate them all
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* PROTECTION

* Containment

»

»

»
»
»

»

»
»

»

»
* [Location

»

»
[ ]

»
»

Most dusts have a Priax: of 10 Bar'— design the vessel to withstand Priax

Relief venting

Mintmun, pressure.jor: relief venting isiaround. S50 b ar g (With an dciivarion
setpoint of around 100 mBar:2)

Must relieve to safe area oruse O=pipe style— but beware of siioke
Venting of the building is vequired.
DOESN T PREVENIT EIRIES

Explosion suppression

My pressure for explosion Suppression s around. S50 mBar.g (With an
activatioy setpoint of around 100 mbar.g)

Proyie to) misfire due to)sersors Working oy miimium SeIpoit
EXpensive

Produces: a background. pressure of is; owrn whien it fires, off
DOBSNC I (normally) PREVENIT FIRES:

Keep) people away. fron the plant — Have the control rooni reniote
Remore monioring

Inert atmosphere

Prevents BOIH fires ANDExplosions
Must monitor: the atimiosphiere: with high reliability systen:
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Rotary valves
»
»
Choke plates in conveyors
»
»
Chemical barriers (Suppressant)
»

EXPLOSION is of an order of magnitude greater

»

Slam-shut valve
»
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For a dust to
explode ...

Critical Temperature

@
-
-
wid
©
-
Q
Q.
=
@
-

— Heat Generation Heat Loss
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Summary

Dust explosions and fires must be considered under
DSEAR

Primary dust explosions. are small, secondary explosions
are large

Minimise presence of dust clouds

* Control the temperature — Avoid the strong exotherm
region

Be sure inert atmospheres. are present when required
Be sure protection measures are in place
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