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' Fig. 3. Relative combustibility ratings of materials by national fire tests in 6 different countries.
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« Extent of flame spread :

 Self-extinguishment
» Debris from facade
* Presence of smouldering

* “Flammability characteristics’™
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g *From NFPA 285, 2012 Photo from author’s own experiments
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« Ease of ignition
* Rate of flame spread
« Rate of fire growth (HRR)

* Production of harmful products

g *From C. Lautenberger et al., Understanding Material Flammability, 2006 Photo by Patrick Hendry
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* Flammabillity depends on both
internal properties and external
heating / flow conditions

» For system flammability it also
depends on interactions
between components

Photo by Patrick Hendry
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Differences in facade tests

8.0 m tall

2.5 m tall 2.4 mtall
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How consistent are different test methods?

Flammability rank '
from a specific
test method

n oy = oo D

4
3
2
1
0

01 23456789IOIIIZISM!S]SIII8|9202I222324

Average flammability rank
across fest methods

¥ ENGLAND
Fig. 3. Relative combustibility ratings of materials by national fire tests in 6 different countries,
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Does flammability vary more between different facade build-
ups (internal properties and interactions) or between different
test standards (external conditions)?
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Facade type  Outer layer Insulation
ETICS Render Mineral wool
More ETICS Render EPS
fuel Rainscreen Cement board |Phenolic foam
Rainscreen HPL Mineral wool
Rainscreen HPL Phenolic foam

U =0.37W/m?K
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Choice of facades

Drawings by W. Wegrzyriski 8.0 mtall

55 mtall 5.33 m tall

25 mtall 2.4 mtall
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Choice of facades

Drawings by W. Wegrzyriski 8.0 mtall

_ Approximate cavity
barrier location 5.5m tall 5.33m tall

25 mtall 2.4 mtall

ISO 13785-1 PN-B-02867 DIN 4102-20 NFPA 285 BS 8414
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« Cameras
 Thermocouples

 Plate thermometers
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» Heat flux from ignition source, q”
« Average flame spread rate, §

« Average reconsfructed heat
release rate, 0
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Heat flux from ignition source, g”

PN-B-02867 ISO 13785-1 DIN 4102-20
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Measuring consistency
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Fig. 3. Relative combustibility ratings of materials by national fire tests in 6 different countries.
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Consistency depends on the metric used

Standard
PN
ISO
DIN
NFPA
BS

Rank in
Specific
Standard 3

2 3 4
Average Rank Across Standards

Standard
PN
ISO
DIN
NFPA
BS

Rank in
Specific
Standard 3

2 3 4
Average Rank Across Standards




Consistency vs pass/fail criteria

Pass / Fail Criteria

Standard
PN
ISO
DIN
NFPA
BS

Rank in
Specific
Standard 3

Consistency
=0.5

ETICS  ETICS Mineral HPL HPL
2 3 4 +Wool  +EPS Board +Wool + Phenolic
Average Rank Across Standards + Phenolic




Facade Fire Testing and Flammability: What are we measuring and why? 20 May 2026

t = 20 min S _ 95 min t = 30 min
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SO 13785-1 BS 8414
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» Consistency between different standards depends on your choice
of metric (0.25 for flame spread rate vs 0.66 for heat release rate)

» Pass/tail criteria for each test do not increase consistency (a
consistency of 0.50 vs 0.66 for heat release rate).

« Some behavior cannot be easily captured by any single metric.

* Raises the question: What do we expect from these testse
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» To rank relative flammability of facades?
« Based on these experiments, expensive tests may not be necessary.
 Need to agree on how to measure flammability.

« A guarantee that a facade has an acceptable level of riske
« Dependent on the context in which the facade is used.
« Need to move beyond binary classification.
« How are we sure that we have tested a “reasonable worst-case’¢

* For a competent person to extrapolate from?e

« Need to agree on how to extrapolate.

* Need to agree on what performance-based objectives to use.
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Dr Wojciech Wegrzynski

| use computer models and
smart algorithms to design
more efficient ways to remove
smoke from buildings

Contact:
matthew@irigonfire.com
w.wegrzynski@itb.pl
g.rein@imperial.ac.uk
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