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OBJECTIVE: Woody Biomass Energy Framework Conversion Technology

. As a feasible technique for converting woody waste Research execution
biomass into useful products like “heat” — Fetee:
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COMBUSTION, one of the thermochemical processes ..l
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with Artificial Intelligence (Al) application is proposed. . ...
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Wood waste is a rich lignocellulosic-based 7 it ! Arially
biomass that is considered an abundantly 50.2 mio ’rons,
sustainable material (biomass fuel - biofuel), oiwoodavastelors
through a Waste-to-Renewable energy pathway in X A M | generated within 28
a circular bioeconomy scheme. e & - EU countries.
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I 38-51% I Cellulose 2> B 33-42% To provide a comprehensive study, the TGA biomass energy
17-38% Hemicelluloses e | <SS 29-40% Samples: (bioenergy) and biomass exergy (bioexergy) evaluations of wood
2-31% Lignin e *Softwood (SW) waste via the combustion process are performed.
~51% 27-32% Fir: Abies alba i
o 3 Bl Exiractives = “Hardwood (HW) @ Energy and Exergy Evaluation
Hard d Beech: Fagus sylvatica The complexity of biomass composition, bioenergy analysis using calorific
arawoo Softwood “Wood Blend (WB) value - higher heating value (HHV) is not adequate, thus, specific chemical

biomass exergy (SCB) derived from the 2nd Law of Thermodynamic is
utilized - a new term feasible method to determine the actual energy of the
biofuel based on the chemical composition.
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Physicochemical Analysis

Woody Biomass Characterization

Biomass HW SW TG setup:
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Proximate Analysis (wt%) & C i runa|  (° C/min)
Moisture (M)* 594 4.00 r zone e St
Volatile 84.05 83.50 v W i I\ imknd ool @ 70
matter (VM) ' o ™| Rrio800°C
Fixed carbon 10.00 12.50 a0 [t . ; o .
(FC) L & Lo
Ash (A)* <0.01 <0.01 of 1\ e NS ! zomes
Elemental Analysis (wt%) | 2‘§\§\¥ 7: T
Carbon (C) 45.99 47.26 100 200 300 400 5-06 600 700 800
Hydrogen (H) 577 5.86 LT
ErEenlCl 4505 4436 3 Zones detected: room temperature (RT) to 600 °C
Nitrogen (N)* <0.05 <0.05 (b)

Sulfur (S)* <0.05 <0.05 N ]
Bioenergy - HHV and Bioexergy -SCB (MJ/kg) P E

HHV ; SCB 18.20;19.03 18.84;19.65 18.52;19.32 'Z Eoo
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Nitrogen (N) Low NOx (negligible) > Wood product / B T
Sulfur (S) Low SOx (negligible) Wood manufacture wwaste Temperature (°C)
- 3 Peaks discovered in Zone 2 (110 - 400 °C)

Sample has no potential Air pollution production: NOx, SOx

tificial Neural Network (ANN) Model

Ignition index (Dig) Fourier Transform Infrared Spectroscopy
006 - 1 hidden layer, 1 neuron
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) s Mt W W s e mimics the behavior of biological neurons in the

= Wavenumber (cm ) human brain to discover patterns in data.
Self-ignition criterion Polysaccharides functional group test:
i i ANN Prediction

mm Non-reactive (Dig 0.00-0.02) 1.(1,158.50 cm)
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Low-reactive (Dig 0.021-0.03) €100 1 Alliloa manrose Steur (hemicalltlosas) ANN Model Configuration i Most influence parameters | hidden layer, 10 neuron
) ) i +Sneurons 1.Wood waste type

I Reactive (Dig 0.031-0.05) 2.(2,948.63 cm™) ) e e
Ml High-reactive (Dig >0.051) CH2: xylan and mannose (hemicelluloses) *1hidden layer 3.Elemental analysis
Woody biomass samples are noticed AP AE _ v’ Low standard deviation 4.Particle size .
el OH: cellulose and hemicelluloses v Fit quality, R2=1 5.Heating rate

v No over- / underfittin
Experimental combination Runs are designed by utilizing the Taguchi Orthogonal array method. / 9

3 factors and 3 levels: L9 (9 Runs). *Reproducibility of the experiment is controlled under 5% error.
All experiment is performed in duplicate.
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