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Overview

• Computational predictions of fire phenomena can 
improve fire safety

• Fire phenomena can be characterized as
– Gas phase (yesterday)
– Condensed phase (today)

• Ultimately, gas + condensed phases should be 
coupled

• There are many challenges to condensed phase 
measurement and computation

• Collaborative and systematic verification and 
validation presents a promising path forward

• A framework for accomplishing this is presented
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Condensed Phase Challenges

• Complex chemistry
• Multiscale
• Multiphase
• State dependent 

properties
• Varied mechanical 

behavior
• Moving boundaries
• Coupling to gas phase
• etc…

Ohlemiller and Shields, 2008

Model development limited by lack systematic 
verification and validation
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Model Verification and Validation

Schlesinger et al., 1979

“Verification: …determining 
that a model implementation 
accurately represents the 
developer’s conceptual 
description of the model and 
the solution to the model.”

“Validation: …determining the 
degree to which a model is an 
accurate representation of the 
real world from the 
perspective of the intended 
uses of the model.”

AIAA, 1998
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Validation Pyramid
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Sandia TNF Workshop

“…an open and ongoing 
international collaboration 
among experimental and 
computational researchers 
in turbulent combustion.”

Objectives:
1) Share data
2) Enable  model-data 
comparisons
3) Direct future research

“International	Workshop	on	Measurement	and	Computation	of	Turbulent	
Nonpremixed Flames”

Fiorina et al., 2015

7



MaCFP—Condensed Phase 
Phenomena Subgroup

“The purpose of the 
Condensed Phase 
Phenomena subgroup is 
to facilitate data sharing 
among researchers in 
order to improve 
predictions of thermal 
decomposition and 
pyrolysis in fire.”

http://www.iafss.org/macfp-
condensed-phase-phenomena/
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• Which experiments?
• What requirements?
• What are the limits of 

experiments?
• What model developments 

and concepts are needed?
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Proposed Framework

1. Experimental Data
2. Numerical Models
3. Parameter Sets + Comparisons
4. Discussion Forum
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1. Experimental Data

• Examples
– TGA 
– DSC 
– Slab gasification

• Focus on condensed 
phase prohibits 
flaming 

• Requirements
– Standard formatting
– Review committee
– Peer-reviewed?
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2. Numerical Models

• Examples
– Gpyro
– ThermaKin
– FDS Solid Model

• Requirements
– Open source
– Available 

documentation
– Minimum physics: 

pyrolysis + heat 
transfer

Lautenberger, 2014
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3. Parameter Sets + Comparisons

• Examples
– Various publications
– FDS Validation Guide

• Requirements
– Complete specification 

of model parameters
– Specified link between 

data and parameters
• Goodness of fit
– Plots
– Sum of square errors
– Alternatives?

FDS Validation Guide—UMD Polymers
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4. Discussion Forum

• Topics
– Needed 

experiments
– Necessary model 

developments
– Numerical 

challenges
• Possible tools
– Google Groups
– Others? FDS/Smokeview Google Group

Will require regular community participation or 
else it won’t be used!
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Agenda

14



Discussion Topics and Next Steps

• Discussion of proposed framework
• Identification of existing data sets
• Design, implementation, and maintenance 

of website
• Volunteers
• Schedule next meeting
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