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COMPARISON BETWEEN SIMPLE AND DETAILED KINETIC SCHEMES OF BIOMASS THERMAL DEGRADATION -
TWO DIMENSIONAL CFD MODELLING OF PYROLYSIS OF ANISOTROPIC LARGE WOOD PARTICLES
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This work aimed to identify a kinetic model which will show the lowest .« .
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Simple - Shafizadeh's and Chin’s (1978) competitive scheme; 3 reactions and 4 compounds. Biomass is not divided into bio-components and products

discrepancy with the experimental data of pyrolysis of a porous single large

wood particle. Kinetics were compared between simple competitive scheme

and detailed schemes, represented by the improved Ranzi scheme and the are modelled as lumped groups: Gas (1:1 mixture of CO2 and CO), Tar (benzene) and Char (carbon)

Ranzi-Anca-Couce (RAC) scheme. Detailed models distinguish the biomass bio-components composition (lignin in 3 artificial forms), char is modelled as carbon and metaphase traps:

« ALl models were validated with experimental data of Bennadiji et al. (2014) * Ranzi - The improved Ranzi model of fast pyrolysis (Deblagi et al. 2018); 25 reactions and 48 compounds

« Particle’s thermo-physical parameters were applied accordingly to Park et * RAC - The Ranzi-Anca-Course intermediate pyrolysis scheme (Anca-Couse et al. 2017); 24 reactions and 33 compounds (+5 parameters of charring)
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discretized in the first order scheme. Fig. 1. The Ranzi fast pyrolysis scheme Fig. 2. The Ranzi-Anca-Couse (RAC) intermediate pyrolysis scheme
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Fig. 5. Boundary gases outflow in function of time simulations results against experimental data

agreement with experimental data from Bennadji et al. (2014)

Fig.5. Temperature center simulations results against experimental data
from Bennadji et al (2074)
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Conclusions

Detailed models show better agreement with experimental data than a simple kinetic scheme and are able to predict the composition of the vapours produced during the pyrolysis of the large wood particle.
Between two detailed models, the RAC kinetic scheme performs better than Ranzi model in terms of the center temperature, gas composition, and its implementation do not introduce significant model instability during the simulation.
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