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Conservation equations

Wood pyrolysis: Thermal degradation of wood without oxygen. Can be used for energetic purposes, or to produce Mass conservation equations: [1,2,5]
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PATO: (Porous material Analysis Toolbox based on OpenFOAM) [1] Models pyrolysis with parallel and simplified : :
. . . . . Energy conservation equation:
reactions. Does not capture the competitive nature of the reactions. Does not allow gas fraction prediction.
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L> Objectives: Implement competitive mechanisms from literature, building on previous work [2], and ((ﬁt)( t)) v (Eg (,OL(})Q(}?@)Q(UQ)Q) — V. ((A) . V(T))
adapt them to experimental data for cellulose, xylan, lignin, and pine at different heating rates. ot Conduct
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L> Strategy: Ranzi's mechanism from 2017 [3] with the improvements added on cellulose [4]. ; ; .
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Chemical reaction modeling

/‘

Chemical kinetic equations: Che:lic?l Volatiles + Char + Gases ., .4 * Gases(j.rapped are gassogs
mechanism: : Intermediates trapped In
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The following graphs show the evolution of mass fractions during pyrolysis for different wood components at three heating rates. New developments:
The initial solid fraction (hatched) decreases with temperature as new species are formed: intermediate solids, trapped gases - Competitive mechanisms were successfully implemented and validated against
(circle markers) that are subsequently released from the solid matrix, and finally gases and non-condensed tars (solid colors). benchmark software in 0D configurations to verify the chemistry.

Conclusions & Perspectives

- The energy equation was validated in a 0D test case against an analytical solution.
- 1D and 2D-axisymmetric simulations can now be coupled with the solid deformation
solver recently developed [5]. Simulation times range from a few seconds to a few

NB: Although pine hemicellulose is mainly composed of glucomannans, xylan was used as a model compound because no
suitably pure glucomannan was commercially available.
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T g0 |\ - The mechanism could still be improved to better reproduce experimental gas
§ = production and species evolution.
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