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• Is Froude number (Fr), Byram number (Nc) or other dimensionless number enough to describe fire 
behaviour?

• Lack of understanding of the effect of vegetation density (CdLAI) on

a. Fire regime transition from plume dominated to wind driven.

b. Heat transfer mechanism from radiative to convective heat transfer to ignite unburnt fuel.
• Lack of understanding of the configuration space {Nc, CdLAI} effect on fire behaviour.

Sub-grid small-scale flame models is essential for large- or giga- 
scale fire modelling - e.g., coupled fire-atomosphere modelling
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Solver: Simplified ForestFireFoam (FFF) developed from 
                              FireFoam at M2P2 Lab.
Features of FFF:
Multiphase turbulent combustion modelling with sub-models 
improvement for:
a. Pyrolysis; b. Evaporation; c. Char oxidation/Smoldring
d. Turbulent combustion:
- WALE;
- EDC;
e. Radiation: fvDOM

Utilities for pre- or post-processing:
- blockMesh; setFields; topoSet; funkySet, swak4Foam, paraview 
etc.
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(Verma S. and Trouve A., 2018)



Drag Coefficient:

Leaf area index:

configuration space
 {NC, CdLAI}

Solid volume of fraction:

Surface to volume ratio:

Vegetation height:

Byram convective number:

Wind, convection driven

Mixed

Plume, radiation dominated

Nc=20, CdLAI=0.01 Nc=20, CdLAI=0.5

500K 3D flame contour and velocity vectors:

Nc alone is insufficient to 
describe fire behaviour!
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(Nelson, 2015)

 (Lamorlette et al. 2015)



fitting?

Flame tilt angle 
definition

(1)

(2)

(3)

Interestingly, Ka-1/5 ~ NC
-1/3, equation (1) and (2) are essentially the 

same, only applicable to NC<10, role of CdLAI?
Finding (1)
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(Hu et al. 2013
Tang et al. 2015)

(Nelson, 2003)



New mathematical correlation is required!

Old

New

~ where

where= =

(3)

(4)

Finding (2)

Perfect fitting for NC >10
  Good fitting for NC >6

For

Importance of configuration 
space {NC, CdLAI} highlighted!
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(Nelson, 2003)



Definition of radiative heat power:
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• Effect of vegetation density (CdLAI) is highlighted.

• Flame tile angle ~ directly related to CdLAI, inversely related to NC.

• Radiative heat power ~ directly related to NC, inversely related to CdLAI.

• Fitting with experimetanl data needed to validate proposed model correlations.

Motivation
Numerical configuration
Methodology
Results
Conclusions




	Diapo 1
	Diapo 2
	Diapo 3
	Diapo 4
	Diapo 5
	Diapo 6
	Diapo 7
	Diapo 8
	Diapo 9

