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What do we want to know?
« What causes smoke explosions?

e (How) can we recognize |/ predict them
e What can we do to prevent them / stay safe




Establishing flammability ranges of
building insulation materials
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d Kenmerken:
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INDICATORS
1. Fully developed fire in one compartment
2. In the compartment next to the fire compartment:
- light yelow /white smoke
- low temperature
- slippery sediment on floors and wals
- dripping tracks on the walls
3. Outside: white / yellowish smoke that hardly ascends
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* To which extent is gas cooling effective? What are limits?
* Is it only cooling ? (maybe also asphyxiation or inertization?)
* What about cold smoke gases?
Is cooling the gases enough to make it safe? How to prevent ignition?
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 focus on cooling

* no research on other effects

» inertisation and dilution: definitions not clear
» different opinions on applicability of cooling
techniques
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Interior Advancement

Tactical Objective
= Reduce and control smoke flammability, radiation and HRR until
effective water is applied to the source fire

on: Water Application
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Interior Smoke Cooling

Tactical Objective
* Reduce and control smoke flammability and radiation until
effective water Is applled to the source fire

on: Water Application
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Labscale experiments

4 criteria to consider for (in)flammability:

3. limiting oxygen concentration {LOC)

4. adiabatic flame temperalure (£ 1500K)
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ca. 166 litre
9 8 liter propane = 4.8 vol %

ca. 343 litre
25,8 liter propane =
7.5 vol %
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droplet size = 3-8 um






4 criteria to consider for (in)flammability:
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400C: 42% steam =
Inertisation point

0m3=70m2 x1m
42% H20 50% effective
= 20 liter

HD 100 I/min : 12 s pulse
LD 250l/min : 5 s pulse



But:

- smoke Is not propane

- smoke consists of many products

- during cooling temperature changes

- this goes for stationary situation
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Smoke cooling or surface cooling?

Planned: Real scale experiments PREVIEW
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» surface cooling with = smoke cooling

= straight stream 400 llmin - short pulses 250 I/min
- straight stream 250 Imin - long pulses 250 min
= high pressure 125 Iimin
- CAFS — | e

* half circle method
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Planned: Real scale experiments
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= 180 kg Pinewood / Deal-wood
= 107 kg chipboard
4 kg foam
.Ill III _||| lz‘ i 4 kg plywood
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1 |
» surface cooling with « smoke cooling
- straight stream 400 I/min - short pulses 250 l/min
- high pressure 125 I/min
- CAFS

» half circle method
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Burn 1/ test 1 Short pulse

Burn 2 / test 2 Long pulse

Burn 3 / test 3 Inverted U - continuosly
Burn 3 / test 4 Inverted U— stop and flow

Burn 4 / test 5 Inverted U — continuosly - Smooth bore
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Smoke dispersion
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Summary







Objective:

1. smoke spread

2. possible escape time

3. effect of door | sprinkler | new type of door /
fire service action

e 19 experiments in two weeks
e scenario: sofa in living room at night
e measurements
- in hallways (3 levels)
- staircase
- appartments next to and above
e temperature, visibility, concentrations of
gases, radiation







Summary

* Flammability of smoke is a very complicated process

* Inertisation of smoke with water does not seem very likely
--> creation of more steam (42%) is necessary --> surface cooling?

» Cooling is still a good idea:
--> reduce radiation and
--> prevent auto-ignition

* Prevention of a smoke explosion using water spray or steam is not an option
 Indicators for smoke explosion still "under construction”

« Effects of smoke versus surface cooling: experiments in october
« Smoke spread in appartment buildings: experiments next week
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