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x-ONE and x-TWO Experiments — Aims

« To capture experimentally a natural fire in a large enclosure (~380 m?)
« Solid wood fuel
» Local ignition
» Natural fire propagation

* Measure basic fire characteristics:
» Fire dynamics (visual observations)
» Spread rates
 Temperatures
* Leading and trailing edge
» To understand the impact of fuel load on the temperature, fire duration,
spread rate, and flame height in large compartments (x-TWO)

@> Heidari M. Travelling Fires Methodology and Probabilistic Design of Structures. Imperial College London; 2021.
https://doi.org/10.25560/99999
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« Open plan section floor print ~380 m? West entrance
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e 6 door openings (5 open during x-TWO)
31 windows (30 open during x-TWO)
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» Continuous wood crib ~175 m2, 3cm
. Moisture: 9.3%-9.6%
+ Fire load density : x-ONE



Instrumentation
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4. PT-Plate Thermocouple € Cam- Cameras placed in the openings

@ T- Thermocouples placed on the beams near ceiling

T
[
1
1
[
1
!
1
1
]
1
1
]
1
(.

TC - Thermocouples placed on columns

West entrance

— "
Ignition East entrance






Fire spread
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Fire spread
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« The fire did not burn uniformly but continuously
travelled along the compartment

« The fire did not transition to flashover but
progressively accelerated from one end to the other

@> Heidari, M, Rackauskaite, E, Bonner, M, Christensen, Eirik, et al. Fire
experiments inside a very large and open-plan compartment: x-
TWO. 11th International Conference on Structures in Fire

(SiF2020), https://doi.org/10.14264/b666dcl
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Fire spread
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* A function of the fuel load density when the ventilation condition is unchanged



Thermocouple measurements
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Conclusions

x-ONE and TWO - the experiments captured
naturally travelling fires with distinct leading and
trailing edges in a large enclosure (~380 m?)

Fire did not burn uniformly but continuously
travelled along the compartment

Fire did not transition to flashover but
progressively accelerated from one end to the
other end

The temperature field measured was not uniform
but highly non-uniform, varying in space and time

The spread rate of the fire is not always constant
as is assumed in travelling fire methodology but
was in fact gradually increasing.

The accelerating nature of fire is likely related to
the fuel load and its arrangement.

Further experiments are required to understand
the impact of other parameters (i.e., the
compartment area, available ventilation, etc)
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