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0D VERIFICATION
We conduct a verification of the 0D Aria model against Gpyro and
literature results [1] for TGA conducted on Scottish peat (Figure 1).

quite good in the pyrolysis
region. Tests exhibit
differences in the amount
of char produced (by
pyrolysis vs oxidation)
at higher temperatures.

Figure 1: Temperature vs mass loss shows
good comparison between literature model
and our Gpyro and Aria implementations.

Our Aria and Gpyro
show good agreement
with the simulated
literature results, with
some differences in the
650-800 K range where
oxidation occurs. To
explore potential causes
of these differences,
bulk densities of each
solid species were
compared, as shown in
Figure 2. Agreement is

Figure 2: Temperature vs.
bulk density for all solid
species comparing Gpyro
(dashes) and Aria (solid line).
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BACKGROUND
Peat fires are a major contributor to greenhouse gas emissions, which are expected to increase with climate change. Estimates of the CO2 released by
peat fires contain large uncertainties, driven by overwhelming uncertainty in the mass of peat consumed in these fires. This project aims to expand
current peat smoldering models to 2D and 3D. Here, we show 0D verification against existing literature and 1D validation against experiments.

FUTURE WORK
 0D verification shows good agreement with literature. Future

work will look at causes of differences in oxidizing reactions.
 Understanding the 0D model will be leveraged for 1D

verification. Expanding peat models to higher dimensions will
decrease uncertainty in mass consumed and emissions.

 Bulk density of the peat has a key effect on material
properties and kinetics, which will be explored in future work.
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COMPUTATIONAL MODEL
 The model is based on an existing 1D peat smoldering model

[1-3]. We recreate this model in Gpyro, in which it was
developed, and implement it in Sierra Thermal/Fluids: Aria.

 We consider the 0D case to verify model implementation with
TGA at 20 K/min, presented in [1].

 We consider the quasi-1D case for an
initial validation against lateral and
downward spread experiments, shown
schematically.

 The model solves conservation of
mass, species, and energy equations in
both the condensed and gas phases.
We use Darcy’s law for flow through a
porous media to calculate the gas
phase velocity.

 A 5-step reaction mechanism
developed in [2] for Scottish peat is
used to describe the peat smoldering
process.

EXPERIMENTAL VALIDATION

Figure 3: Mass loss over time for
experiments and simulations.

bulk densities (300-400 kg/m3) than those in the literature. Figure 2
shows a comparison between measured and simulated mass loss.
Although there is qualitative agreement in trends and the total mass

Initial validation experiments
used commercially harvested
sphagnum moss peat at higher

lost, experiments exhibit much
higher mass loss rates than
simulations. Differences may be
due to the higher density of
peat used here compared to that
used in validation experiments
in the literature [1-3].
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