op or N Axsnrt R,

BADAN RISET s
@, UNIVERSITY

DAN INOVASI NASIONAL

UNIVERSITE AL
DE LORRAINE |EI";_ -1

wy  National Cheng Kung University

-

Sciences du Bois

13E JOURNEES SCIENTIFIQUES GDR SCIENCE DU BOIS

Renewable Energy Evaluation of Recycled Wood
Through Thermochemical Conversion Pathway
and Artificial Intelligence Optimization

Physicochemical, Thermodegradation, and Flammability Behaviours

ANIZA Ria 1234, PETRISSANS Anelie!, PETRISSANS Mathieu!, CHEN Wei-Hsin4>%, HERRERA ChristianJ.A.7, QUIRINO Rafael’

1 Université de Lorraine, INRAE, LERMAB, F88000, Epinal, France

2 Research Center for Energy Conversion and Conservation, National Research and Innovation Agency, Tangerang
Selatan 15314, Indonesia

3 International Doctoral Degree Program in Energy Engineering, National Cheng Kung University, Tainan 701, Taiwan
4 Department of Aeronautics and Astronautics, National Cheng Kung University, Tainan 701, Taiwan

5 Research Center for Smart Sustainable Circular Economy, Tunghai University, Taichung 407, Taiwan

6 Department of Mechanical Engineering, National Chin-Yi University of Technology, Taichung 411, Taiwan

7 Chemistry Department, Georgia Southern University, Statesboro, GA-30460, USA

Al12

Email: Anelie.Petrissans@univ-lorrain.fr ; riaaniza@gmail.com



mailto:Anelie.Petrissans@univ-lorrain.fr
mailto:riaaniza@gmail.com

Waste-to-Energy Wood Valorization in Circular Economy Concept
Novelty / Idea: Transforming Wood Waste into Renewable energy

Statistic Assessment

Artificial Intelligence
Biofuel Feedstock Product Analysis and Combustibility - Outcomes
(Al) Application

indexes

8

zrzzzzEaE
AR AR RN

5

Elsrnanial analycle (EA. wiK)

8

2
g
B 400 /
2
B

ar
---------

Wood Waste- Outcomes of the study:

1. Wood waste (timber) utilization

Engineered

8
mm
H

Timber Products 2. Combustion behavior and

3

5

» Sample characterization

Prasienats analyele (PA. WI%)

Combustion

selection 3. Data analysis: statistic

DTa W)
g
ignitian Index {0, %min“)

Behaviour Analysis .
TGA method LR

Run

assessment

i iw-l  Evaluations P e T P
. ] _ . Combustibility index
TGA curvatures Physicochemical Statistic and Indexes evaluation
Samples » DTG curvature analysis - Taguchi orthogonal A del traini & Predict ol by Al
» Hardwoord (HW)— Beech Variables - . modet training - Prediction moadel by
* Proximate analysis  array Artificial | network licati
. o . . ificial neural networ application
Softwood (SW) — Fir Sample feedstock ° * Elementalanalysis « S/N ratio (ANN) del
. _ mode
Woodsblend (WB) (HW, SW, WB) « Calorific value « ANOVA (a<0.05) Activation funct
Beech/Fir * Heating rates e . ctivation function
(HHV) - Ignition index (Dig) . Hidden | . "
«  Sample preparation « Particle size iaden fayer contigurations

» Bioexergy value
(SCB)

Reactivity index
(Rfuel)

« Neuron architectures

* Two outputs: HHV and

(grinding, sieving, storing)

* Comprehensive SCB of wood waste

combustion .
prediction

characteristic index

(Sn)
—O0

This study just published in the International High Impact Factor Journal — Renewable Energy Journal (Q1), Available online 12 November 2024 A12
Manuscript title: Bioenergy and bioexergy analyses with artificial intelligence application on combustion of recycled hardwood and softwood wastes
https://doi.org/10.1016/j.renene.2024.121885



https://doi.org/10.1016/j.renene.2024.121885

	Slide 1
	Slide 2

