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Over the next few days, you will hear from:

Craig Weinschenk, NIST, Combustion

Kris Overholt, NIST, Automated Testing and V&V

Jason Floyd, Hughes-RJA, Baltimore, MD,  Soot Deposition

Julio Goncalves da Silva, U. of Rio de Janeiro, Brazil, Fire-Structure Interface

Lukas Arnold, Juelich Supercomputing Centre, Germany, Parallel Processing

Susanne Kilian, hhpberlin, Germany, Pressure Solver

I will focus on:

Current validation efforts

Pyrolysis



Smoke Venting Validation Experiments, 

Madrzykowski, Opert, Barowy

US Navy Hangar Experiments, Gott et al. Spill Plumes, Harrison, Spearpoint, New Zealand





From FDS Validation Guide, Ceiling Jet chapter





From FDS Validation Guide, Summary chapter



From FDS Validation Guide, Experiments chapter



Verification and Validation of FDS, 

CFAST, Empirical Correlations, 

recently updated for US NRC



A Brief History of Pyrolysis and Flame Spread Modeling in FDS



Microgravity flame spread 

experiments, S. Olson, NASA

Flame Spread in Microgravity, 1990-2000
T. Kashiwagi, H. Baum, K. McGrattan, W. Mell, S. Olson (NASA)



Fire Research Foundation

Sprinkler, Vent, Draft Curtain Study

1995-1998

Small scale suppression 

experiments, A. Hamins 

(NIST), D. Sheppard (UL)



A slide from a presentation at the 2000 Fire Research 

Foundation Suppression and Detection Meeting, 

Orlando, Florida



Investigation of a Fatal House Fire

Washington, DC, 2000

D. Madrzykowski and R. Vettori



WTC Investigation

2001-2005



• Head fire spread rate well predicted.

• Need more testing of flank fire

prediction.

•height = 51 cm

•loading = 0.31 kg m-2

•moisture = 4.8%

•U2 = 4.8 ms-1

•surface/volume = 12200 m-1

•Lig = 175 m 

Simulations of Australian Grassland Fires
Ruddy Mell (NIST, Forest Service), 2000-Present



Cable Fire Experiments, K. McGrattan, NIST

Cable Fire Experiments and Modeling on 

behalf of US and Finnish Nuclear 

Regulatory Authorities, 2007-Present



Pyrolysis Model in FDS
S. Hostikka, VTT, Finland, 2003
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Charring and Non-Charring Polymers 
S. Stoliarov (Maryland), K. McGrattan (NIST)



Flame/Fire Spread Modeling – What is the problem?

1. Each application is special and requires a multi-year effort.

2. Usually full-scale experiments are required to calibrate model 

parameters.

3. It is difficult to reproduce results with different codes or code 

versions.

4. There is no generally accepted methodology for measuring input 

parameters.

5. The driving force for flame spread modeling is forensic investigation 

rather than performance-based design.


