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πWhy we need to care?

πModel evaluation

πUncertainty

πHow to use FDS Validation Guide

πExamples
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What is conscientious use?

πValidated for specific use

πInput parameters (parameter uncertainty)

πSensitivity analysis

πNumerical scheme, e.g. flux limiter choice, turbulence submodel

πNumerical parameters, e.g. CFL limit, Deardorff, Smagorinsky constants

πGrid dependence

πBoundary conditions

πNumber and range of scenarios
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Model evaluation?

Verification Validation
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Misconceptions

πValidation is a tick box.
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What is validation?

Compare model to experiments

πDefine uncertainties in measurements and model inputs

πQuantify the differences

πDecide if model is appropriate for a given application
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Quantifying uncertainty

Difference between model and experiment:
1. Measurement of quantity

2. Measured model inputs

3. Model physics/numerics
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Differences? Uncertainty?
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(1) Thermocouple uncertainty

(2) Heat release rate input uncertainty

(3) Model assumptions and 
approximations uncertainty



Experimental uncertainty (1 and 2)
πHeat flux gauge 2.5 ς5%

πThermocouples 2.5 ς7.5%

πGas and surface temperatures 5%

πBi-directional probes (velocity) 7%

πOxygen consumption (heat release rate) 7%

πHeat flux 10%

πSmoke light extinction 9 ς14%

πGas and soot concentration 13%

πCompartment pressure 15%
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Model uncertainty

πUncaptured physics

πAssumed behaviour

πSubgrid-scale models, e.g. turbulent viscosity

πApproximations in physics, e.g. empirical wall profiles

πDiscretisation of equations, e.g. truncation of density solution

πRadiation transport

πSolid phase heat transfer and pyrolysis
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Using the FDS Validation Guide

πWhat output quantity?

πWhat experiments are applicable?

Ҧ aƻŘŜƭ ǳƴŎŜǊǘŀƛƴǘȅ ŦƻǊ ƻǳǘǇǳǘ ǉǳŀƴǘƛǘȅ

12



Output quantities
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Experiments
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Experiment applicable?

πParameter space

πNumerical parameters
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