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Fire Engineering.

Need for Simulation.
PRE: Assessment of safe evacuation time (ASET, RSET).
PRE: Assessment of structural safety.
POST: Fire investigation.

Software.
Fire Dynamics Simulator (FDS)
Software developed by the National Institute of Standards and
Technology (NIST, USA) and the Technical Research Center of
Finland (VTT)
Numerical methods of computational fluid dynamics (CFD)
adapted to the requirements of fire engineering
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Available Safe Egress Time.

Irritants are impeding evacuation.

Asphyxiants lead to incapacitation.

Fractional Effective Dose (Purser):

FEDPurser(t) = max

{
t∗∑

t=0

[
(FCO(t)+FHCN(t)+FLDirr(t)) · VHyp(t)+FO2

(t)
]
,

t∗∑
t=0

FCO2
(t)

}
< 0.3
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HUGEFire Scenario
Temperature rise

Production and transport
of fire effluents

Oxygen depletion
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Scattering of Input Parameters

Scattering of material parameters for different types of wood
(FDS pyrolysis model)
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Model

UCLan Fire Toxicity Facility: ISO 9705 half scale room and corner test.
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Sensitivity Analysis.

Investigation of sensitivity of results to scattering of input
parameters
Different studies with 100 to 200 samples investigated with
optiSLang 3.2.0
Advanced Latin Hypercube Sampling
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Coefficient of Importance (COI)

COI for the gas temperature below
the ceiling in the room of fire origin

COI for the concentration of carbon
dioxide close to the doorway
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Metamodel of Optimal Prognosis (MOP)
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Summary
Stochastic methods are appropriate to evaluate and improve the
reliability of fire simulations.
Significant sensitivities were observed for very few input
parameters of fuel only: heat of combustion, heat of reaction,
boiling temperature.
Most input and output parameters are nearly linearly correlated.
For carbon dioxide a strongly non-linear relationship to the fuel
properties was identified.
Further studies with varying ventilation will be carried out to
investigate the dependencies of toxic gas concentrations on input
parameters. The results can be used to improve combustion
modelling.
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Ferit Boysen, President & CO Fluent Inc.:

It is now possible for more people to get bad
results from CFD faster and cheaper than

ever before.
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