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Introduction

= Applications of wildland fire modeling
" Forest management (risk assessment)
» Rate of spread calculations
" Great future hope (like all fire modeling)
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Introduction

» Historically, wildland fire models do not
perform detailed analysis of combustion
process

= Refining wildland fire models
» Understanding wildland fuel combustion

" [dentify parameters that control the phenomenon



Introduction

» These tests are part of larger
program testing several forest fuels

e Porous fuel beds

» Effect of porous media combustion
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Introduction

* The tests presented here analyzed Pinus
Halepensis (pine needles)

» Effect of fuel bed permeability was studied

* Two levels of permeability were examined to
determine the effect on combustion

* Bed permeability was controlled by the fuel
sample holder




Background

* Development of wildland fire models
* Empirical and semi-empirical

* Rothermel 1972
Rate of spread model

Homogenous fuel bed

Quasi-steady state

Fully developed fire line
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Background

* More advanced “physically descriptive”
wildland fire models developed recently

 Framework of heat, mass and momentum
conservation equations apphed

* Modeling methods fit well with CFD code
framework
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Background

« Forest floor fuels are gencrally arranged to
form a porous fuel bed

A network of individual solid fuel elements

* Creates a hybrid solid fuel with large gas
spaces that undergo significant fluid flows
during combustion
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Research Goal

* Develop a feel for the performance of the new
sample holder performance

* Develop an understanding of porous wildland fuel
bed behaviour during the combustion process

* Determine the parameters that have an effect on
porous fuel bed combustion under relevant wildland

fire conditions




Experimental Methodology:
Cone Calorimeter

« Established method for
determining Heat Release
Rate (HRR) of fuels

e Used 1n other wildland fuel
and forest product fuel
analysis

* Some literature to compare
basic results and
methodology
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Lxperimental Methodology: Sample
Holders

* Bed permeability controlled by sample
holder

o Standard cone holder mimmimized the bed
permeability effects during combustion

* Open mesh basket provided permeability of
bed to miluence combustion
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Standard Holder
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Mesh Basket
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