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Explosion suppression system configurations. Explosion suppression system configurations. 
Extinguishers overpressureExtinguishers overpressure

0.0360.0360.0140.0141 extinguishing powder 1 extinguishing powder 
extinguisher, smokeless extinguisher, smokeless 
powder charge, 1x35 gpowder charge, 1x35 g

0.0310.0310.009 0.009 1 water extinguisher, 1 water extinguisher, 
smokeless powder chargesmokeless powder charge

0.0490.0490.0270.0272 extinguishing powder 2 extinguishing powder 
extinguishers, smokeless extinguishers, smokeless 
powder charge, 2x35 gpowder charge, 2x35 g

0.0510.0510.0290.0292 water extinguishers, 2 water extinguishers, 
pyrotechnic chargepyrotechnic charge

0.0370.0370.0150.0151 water extinguisher, 1 water extinguisher, 
pyrotechnic chargepyrotechnic charge

0.0370.0370.01550.01552 water extinguishers, 2 water extinguishers, 
smokeless powder chargesmokeless powder charge

Reference pressure Reference pressure 
[[MPaMPa]]

Suppressing system  Suppressing system  
overpressure [overpressure [MPaMPa]]

System System cconfigurationonfiguration
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1.1. Reference pressureReference pressure

2.2. Triggering by pressure gauge Triggering by pressure gauge 
–– �� pp = 0.01= 0.01 MPaMPa

3.3. Triggering by pressure gauge Triggering by pressure gauge 
–– �� pp = 0.0044 = 0.0044 MPaMPa

4.4. Triggering by photodiode.Triggering by photodiode.

Pressure coursePressure course inside the 1.25inside the 1.25 mm33 test chamber. Suppressing material test chamber. Suppressing material 
-- water, 1x700g. Gas generator water, 1x700g. Gas generator -- one pyrotechnic charge, 1x65g.one pyrotechnic charge, 1x65g.
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1.1. Reference pressureReference pressure

2.2. Triggering by pressure gauge Triggering by pressure gauge 
–– �� pp = 0.01= 0.01 MPaMPa

3.3. Triggering by pressure gauge Triggering by pressure gauge 
–– �� pp = 0.0044 = 0.0044 MPaMPa

4.4. Triggering by photodiode.Triggering by photodiode.

Pressure coursePressure course inside the 1.25inside the 1.25 mm33 test chamber. Suppressing material test chamber. Suppressing material 
-- water, 1x700g. Gas generator water, 1x700g. Gas generator -- one one smokeless powdersmokeless powder charge, charge, 
1x1x335g.5g.
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1.1. Reference pressure for Reference pressure for 
pyrotechnic charge.pyrotechnic charge.

2.2. Reference pressure for Reference pressure for 
smokeless powder charge.smokeless powder charge.

3.3. Pressure course for Pressure course for 
pyrotechnic charge. pyrotechnic charge. 

4.4. Pressure course for Pressure course for 
smokeless powder charge.smokeless powder charge.

Pressure coursePressure course inside the 1.25inside the 1.25 mm33 test chamber. Suppressing material test chamber. Suppressing material --
water, 1x700g. Gas generator water, 1x700g. Gas generator –– one pyrotechnic charge 1x65 g or one pyrotechnic charge 1x65 g or one one 
smokeless powdersmokeless powder charge, 1xcharge, 1x335g.5g. Activation by signal from photodiodeActivation by signal from photodiode
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1.1. Reference pressure for Reference pressure for 
pyrotechnic charge.pyrotechnic charge.

2.2. Reference pressure for Reference pressure for 
smokeless powder charge.smokeless powder charge.

3.3. Pressure course for Pressure course for 
pyrotechnic charge. pyrotechnic charge. 

4.4. Pressure course for Pressure course for 
smokeless powder charge.smokeless powder charge.

Pressure coursePressure course inside the 1.25inside the 1.25 mm33 test chamber. Suppressing material test chamber. Suppressing material --
water, 1x700g. Gas generator water, 1x700g. Gas generator –– one pyrotechnic charge 1x65 gone pyrotechnic charge 1x65 g oror one one 
smokeless powdersmokeless powder charge, 1xcharge, 1x335g.5g. Activation by signal from Activation by signal from pressure pressure 
gauge gauge –– �� pp = 0.01 = 0.01 MPaMPa..
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Pressure courses inside the extinguisher.Pressure courses inside the extinguisher.
1.1. Pyrotechnic charge.Pyrotechnic charge.
2.2. Smokeless powder charge.Smokeless powder charge.

Pyrotechnic chargePyrotechnic charge
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Pyrotechnic chargePyrotechnic charge

Pyrotechnic chargePyrotechnic charge
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Pyrotechnic chargePyrotechnic charge

 

Pyrotechnic chargePyrotechnic charge
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Pyrotechnic chargePyrotechnic charge

Pyrotechnic chargePyrotechnic charge
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Pyrotechnic chargePyrotechnic charge

Smokeless powder chargeSmokeless powder charge
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Smokeless powder chargeSmokeless powder charge

Smokeless powder chargeSmokeless powder charge
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Smokeless powder chargeSmokeless powder charge

Smokeless powder chargeSmokeless powder charge
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Smokeless powder chargeSmokeless powder charge

Smokeless powder chargeSmokeless powder charge
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Smokeless powder chargeSmokeless powder charge

1.1. Reference pressure for Reference pressure for two two 
pyrotechnic chargepyrotechnic chargess..

2.2. Reference pressure for Reference pressure for one one 
pyrotechnicpyrotechnic chargecharge..

3.3. Pressure course for Pressure course for two two 
pyrotechnic chargepyrotechnic chargess. . 

4.4. Pressure course for Pressure course for one one 
pyrotechnicpyrotechnic charge.charge.

Pressure coursePressure course inside the 1.25inside the 1.25 mm33 test chamber. Suppressing material test chamber. Suppressing material --
water, 1x700gwater, 1x700g or 2x700 gor 2x700 g. Gas generator . Gas generator –– one pyrotechnic charge 1x65 gone pyrotechnic charge 1x65 g
oror two pyrotechnic chargestwo pyrotechnic charges,, 22xx665g.5g. Activation by signal from Activation by signal from pressure pressure 
gauge gauge –– �� pp = 0.0044 = 0.0044 MPaMPa..
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1.1. Reference pressure for Reference pressure for two two 
pyrotechnic chargepyrotechnic chargess..

2.2. Reference pressure for Reference pressure for one one 
pyrotechnicpyrotechnic charge.charge.

3.3. Pressure course for Pressure course for two two 
pyrotechnic chargepyrotechnic chargess. . 

4.4. Pressure course for Pressure course for one one 
pyrotechnicpyrotechnic charge.charge.

Pressure coursePressure course inside the 1.25inside the 1.25 mm33 test chamber. Suppressing material test chamber. Suppressing material --
water, 1x700gwater, 1x700g or 2x700 gor 2x700 g. Gas generator . Gas generator –– one smokeless powder charge one smokeless powder charge 
1x35 g1x35 g oror two two smokeless powder smokeless powder chargescharges,, 22xx335g.5g. Activation by signal from Activation by signal from 
pressure gauge pressure gauge –– �� pp = 0.0044 = 0.0044 MPaMPa..
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1.1. Reference pressure for Reference pressure for 
extinguishing powder.extinguishing powder.

2.2. Reference pressure for Reference pressure for 
water.water.

3.3. PressurePressure course for course for 
extinguishing powder.extinguishing powder.

4.4. PPressureressure course for water.course for water.

Pressure coursePressure course inside the 1.25inside the 1.25 mm33 test chamber. Suppressing material test chamber. Suppressing material --
water, 1x700gwater, 1x700g or or extinguishing powderextinguishing powder 1x750 g1x750 g. Gas generator . Gas generator –– one one 
smokeless powder charge 1x35 gsmokeless powder charge 1x35 g Activation by signal from Activation by signal from pressure gauge pressure gauge 
–– �� pp = 0.0044 = 0.0044 MPaMPa..
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1.1. Reference pressure for Reference pressure for 
extinguishing powder.extinguishing powder.

2.2. Reference pressure for Reference pressure for 
water.water.

3.3. PressurePressure course for course for 
extinguishing powder.extinguishing powder.

4.4. PPressureressure course for water.course for water.

Pressure coursePressure course inside the 1.25inside the 1.25 mm33 test chamber. Suppressing material test chamber. Suppressing material --
water, 1x700gwater, 1x700g or or extinguishing extinguishing powder 1x750 gpowder 1x750 g. Gas generator . Gas generator –– one one 
smokeless powder charge 1x35 gsmokeless powder charge 1x35 g Activation by signal from Activation by signal from photodiode.photodiode.
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Smokeless powder charge Smokeless powder charge –– extinguishing powderextinguishing powder
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Smokeless powder charge Smokeless powder charge –– extinguishing powderextinguishing powder

Smokeless powder charge Smokeless powder charge –– extinguishing powderextinguishing powder
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Smokeless powder charge Smokeless powder charge –– extinguishing powderextinguishing powder

Smokeless powder charge Smokeless powder charge –– extinguishing powderextinguishing powder
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Smokeless powder charge Smokeless powder charge –– extinguishing powderextinguishing powder

Smokeless powder charge Smokeless powder charge –– extinguishing powderextinguishing powder
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Smokeless powder charge Smokeless powder charge –– extinguishing powderextinguishing powder

ConclusionsConclusions

•• WWaterater can be very effective extinguishing medium in case of dust explcan be very effective extinguishing medium in case of dust explosions.osions.

•• If the system is activated with relatively low delay even one exIf the system is activated with relatively low delay even one extinguisher is able tinguisher is able 
to reduce explosion overpressureto reduce explosion overpressure and suppress explosionand suppress explosion..

•• Moment of activation has very strong influence on suppression efMoment of activation has very strong influence on suppression efficiency.ficiency.

•• Pyrotechnic charge is more effective than smokeless powder one. Pyrotechnic charge is more effective than smokeless powder one. This is This is 
caused by problems with efficiency of combustion for smokeless pcaused by problems with efficiency of combustion for smokeless powder. The owder. The 
efficiency of suppression for smokeless powder gas generator canefficiency of suppression for smokeless powder gas generator can be improved be improved 
by modification of the extinguisher construction. This would enaby modification of the extinguisher construction. This would enable usage of ble usage of 
potential power of the smokeless powder.potential power of the smokeless powder.

•• Presented extinguisher after some modifications can utilize extiPresented extinguisher after some modifications can utilize extinguishing nguishing 
powder what makes it more universal. The extinguishing powder vepowder what makes it more universal. The extinguishing powder version of the rsion of the 
suppressing systemsuppressing system can be used to suppress gaseous explosions.can be used to suppress gaseous explosions.

•• Further tests of the Further tests of the desingeddesinged suppressing  system in various conditions are suppressing  system in various conditions are 
planned.planned.
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