


Chopped wood
Fire area 0.3 m2

Chopped wood sawed
into cubes of 1 cm
Fire area 5.4 m2

Chopped wood ground 
into dust
Fire area 1080 m2

There often are explosive dust-air mixtures within saw-
dust and dust transfer systems. Due to the cooling effect 
caused by a high air flow speed and low dust density, dust 
explosions take almost always place in filters and silos, 
instead of dust removal pipes. A dust explosion, however, 
can advance along the pipes back as far as to the produc-
tion premises.
 A dust explosion causes a pressure wave of even 12 bar. 
Filters and dust containers are fragmented in a dust explo-
sion causing danger to employees.
 All organic dust, i.e. that containing carbon, is explo-
sive if the particle size is smaller than 0.5 mm. Metallic dust 
burns also, if particles are small enough.

Elements needed for a dust explosion:
• Combustible dust mixed with air
• Oxygen in the environment
• An ignition source
 (such as a spark, glowing coal, static electricity)

Characteristics of a dust explosion:
• A fire front advancing at the speed of 1.2 km/s
 (cf. black powder 0.4 km/s)
• Causes a pressure wave of even 12 bar
• The explosion pressure raises more dust into the air, and 

the fire may be able to advance to the surroundings.

Formation of dust 
explosion danger

Atexon spark detection and extinguishing system prevents dust explosions and fires by 
detecting sparks and extinguishing them automatically. A small amount of extinguishing 
water, approximately five litres, will not damage filters of other production machines. 
Extinguishing is stopped by the automatic system a few seconds after the danger has 
been removed, being ready to prevent another starting fire.

Operation of Atexon spark detection system
1.  The spark detectors detect the ignition sources in a millisecond.
2.  The extinguishing unit extinguishes sparks and embers with a small amount of water.
3.  The signal router guides and monitors the extinguishing event.
4.  The VR18Z control panel monitors the whole system.
5.  The signal device gives alarms using a siren and a strobe light.
6.  The blower controller stops the blowers in case of overheating or a spark shower.
7.  The overheat sensing cable monitors the blower bearings and the blower perimeter.
8.  The pressure booster controller guides the water pump and the heat tracing cables
9.  The pressure booster ensures airless extinguishing water with correct pressure.

Extinguishing units can also be mounted to cold outdoor premises by means of 
Atexon heat tracing system.

Operating principle of a spark detection 
and extinguishing system

Why does a dust explode?

The oxygen surrounding each and every 
dust particle creates a rapidly advancing fire 
front which increases the atmospheric pres-
sure of the environment. A dust explosion 
takes place if the atmospheric pressure can-
not be discharged rapidly enough. For this 
reason, dust explosions take often place in 
dust extraction systems.
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Mounting principle of the spark detection and fire extinguishing system



• AS181 < 500 mm pipes 
• AS182 > 500 mm pipes  
• Integrated flow guard and dirt filter
• Real-time temperature control
 (for outdoor installations)
• Detection of the shut-off valve position
• Non-clogging water nozzles

Sensitive Atexon spark detectors react rapidly to the ultra-
violet and infrared rays radiated by a spark or a flame, even 
through dense dust layers and material flows.

Finnish water pumps and tanks made of stainless compo-
nents are the best one on the market, ensuring trouble-free 
use for several years to come.  

Temperature guards integrated within the system detect the 
overheating of fans, rotary valves,  stokers and other electric 
motors. Bearing faults and clogged fans are common causes 
of fires.

Atexon insulation bag prevents the freezing of extinguish-
ing units installed outdoors at below zero temperatures.

Fan controller
• 6 programmable alarm relays to stop 

fans and production devices
• 6 excess heat guards  
 (e.g. fans, stokers, rotary valves, electric motors)
• Modbus control 
 (the system supports three controllers)

Booster station controller
• Integrated run-dry protection for a water pump
• Heat tracing function
• Automatic water leakage protection (optional)
• Modbus control 
 (the system supports six controllers)

Atexon 18-zone VR18Z central unit allows large-scale
factory entities being protected 
VR18Z is the most versatile spark detection and extin-
guishing system on the market. It is simple and easy to 
control, thanks to an easy user interface, a big LCD display 
and an Ethernet-based remote user interface. The system 
is equipped with storage space for 10 000 most recent 
events.
 The cable and installation costs of the VR18Z system 
are lower compared with a traditional spark detection 
and extinguishing system, because the decentralized bus 
structure allows to place the input and control cables close 
to the switchboards. 

Atexon 2-zone VR2Z central unit allows the protection 
of small factory entities in a cost effective manner
Atexon 2-zone spark detection and extinguishing system 
has received lots of thanks due to its ease of use and reli-
ability.
 In addition to the spark detection and extinguishing 
function, the system is equipped with two temperature 
sensing circuits that enable the prevention of fires caused 
by the overheating of fans, rotary valves and stokers. The 
damaged device presenting a fire hazard is stopped by the 
central unit which gives an alarm for it.
 There is a recording device available for the VR2Z sys-
tem, with a memory for 3000 most recent events. The con-
troller contains alarm outputs for other systems.

Conforms to requirements
All the necessary functions required for the ATEX direc-
tive have been integrated within the central unit, and it 
has been designed to conform to the spark detection and 
extinguishing device recommendations set by CEA.

The most advanced spark detection system on the market

Extinguishing units AS181 and AS182

Spark detectors

Booster stations

Surface temperature monitoring

Freeze protection

Cost effective spark detection and
extinguishing system



Back fire protection
Atexon T2Z back fire protection prevents fires occurring in boil-
ers for solid fuel (such as wood chips, sawdust, pellets)

The figure on the double page illustrates a situation where 
a smouldering fire starts to proceed along the feeder 
screw to a silo. Atexon back fire protection detects optical-
ly the glow of the coal and controls the extinguishing unit 
to be switched on. Only a small amount of water is being 
used, and the extinguishing period will be extended only 
if necessary. 
 The system is equipped with battery backup, and 
therefore, it works also during power failures. Optionally, 
the T2Z system can be equipped with two temperature 
sensors to detect a slowly advancing fire starting from 
smoulders. When the limit temperature is exceeded, the 
central unit controls the extinguishing unit to be switched 
on.
 Atexon back fire protection is very fast. It detects sparks 
bounced from the fire chamber into the stoker in a thou-
sandth of a second. Common fire prevention devices such 
as AVTA valves, wax fuses or temperature sensors are not 
fast enough to react to sparks or hot combustion gases 
flying by. This way, the ignition source is able to travel past 
them and to continue its travel towards the fuel depot. 
Atexon back fire protection extinguishes such sparks fly-
ing by as early as during the flight in the air, and this way 
it is possible to prevent the fire from advancing from the 
feeder device to the fuel depot.

1. Central unit T2Z

2. Back fire detector

3. Extinguishing unit

T2Z back fire protection is a great technical 
improvement compared with the traditional 
methods to prevent back fire. It can be used to 
replace old extinguishing systems and to bring 
fire prevention to an entirely new level.
 A small extinguishing water amount of 
approximately five litres will not cause signifi-
cant swelling of the fuel or any other harm to 
the functioning of the boiler. The extinguish-
ing is stopped by the automatic system a few 
seconds after the hazard has been removed, 
being automatically ready to prevent a new 
starting fire.

Sensitive spark detectors react quickly to ultraviolet 
and infrared rays radiated by a spark or a flame, even 
through thick layers of dust and material flows. The 
detector reacts in a thousandth of a second.

Atexon extinguishing units spray a fine water mist 
extinguishing sparks and glowing pieces rapidly and 
surely. A single extinguishing event lasts 5-10 seconds 
and corresponds with a water amount of approxi-
mately five litres. Installation and maintenance is fast 
and easy by means of installation sleeves and fittings 
developed for pipes.

Characteristics of the system:
• 2 back fire detector connections 
• 2 extinguishing unit connections
• 2 temperature sensor inputs
• Power supply with battery backup
• Screw control relay (a fire pocket can be pushed 

back into the fire chamber by rotating the screw) 
• Alarm and fault relays 
 (can control e.g. a GSM modem)
• Siren output

Smaller systems also available, 
equipped with e.g.
• 1 spark detector input 
• 1 extinguishing unit
• Power supply with battery backup

• Households
• Farms
• Municipal heat plants




