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Cercetari privind optimizarea procesului de densificare a biomasei

Rezumat

in ultimele decenii, inlocuirea combustibililor fosili cu cei din surse regenerabile a devenit o
preocupare majord la nivel mondial, cu rol in reducerea emisiilor de gaze cu efect de serd si a poluirii. Biomasa
reprezintd resursa regenerabild cu cea mai mare rdspindire §i are avantajul ¢d poate fi utilizatd cu usurinia de
ciitre un sprectru larg al populatiei. Peletizarea reprezintd unul din cele mai bune moduri de utilizare a biomasei
drept combustibil, in urma procesului rezultind biocombustibili cu caracteristici similare lemnului.

Obiectivul general al cercetirilor teoretice §i experimentale il constituie determinarea
experimentali in laborator a influenfei parametrilor de intrare i control asupra celor de iesire (calitativi)
ai peletelor, cu ajutorul unui stand automatizat, respectiv validarea experimentald, in conditii de
exploatare, a unor modele matematice si optimizarea procesului de peletizare. A fost propus un model
matematic ce exprimii densitatea finald a peletelor, ca fiind determinatd de ciitre presiunea finald aplicatd in
timpul proceslui, umiditatea initiald a materialului gi densitatea initiald a materialului $i un model matematic,
obtinut prin analiza dimensionald utilizdnd teorema T1, care exprimi densitatea peletelor care este influengatd de
presiune, cildurd, densitatea initiald a materialului, viteza de peletizare si volumul initial al materialului. S-au
realizat cercetdri experimentale utilizind un stand experimental pentru o singurd peletd cu doud matrife de
peletizare (cu orificiul de 8 mm si de 10 mm), pentru 3 umiditd{i ale materiei prime (10%; 13%; 16%), 3 viteze
de peletizare (1,3 mm/s; 2,1 mm/s; 2,8 m/s), 3 temperaturi ale matrifei (70 °C; 80 °C; 90 °C) i 3 for{e diferite de
compactare (10 kN; 20 kN; 30 kN). Parametrii de iegire urmariti, cei care exprima calitatea peletelor si eficien{a
procesului de peletizare, au fost: energia consumatd pentru obtinerea peletelor lungimea peletelor, volumul
peletelor, densitatea peletelor, umiditatea peletelor, durabilitatea peletelor in timp. Metodologia de realizare a
cercetirilor experimentale prin intermediul standului presupune parcurgerea urmitoarelor etape: se cintireste
rumegusul; se porneste incilzirea matrifei §i se agteapta atingerea temperaturii dorite; se introduce rumegusul in
matriti: se pozitioneazi pistonul Tn interiorul orificiului de presare gi se fixeazi in capul de presare al maginii de
fora; se introduce viteza si forfa de peletizare in programul software; se inifiazd procesul de peletizare a
biomasei concomitent cu pornirea misurdrii energiei consummate; procesul este oprit automat in momentul
atingerii for{ei maxime de peletizare setate; moment in care se opregte $i misurarea energiei consummate. A fost
realizatd validarea celor doui modele propuse atit pe datele experimentale obtinute pe stand, cit i pe un set de
date obfinute pe 0 masind de peletizat cu matrifa inelard. De asemenca, a fost realizatd modelarea statistica si
optimizarea procesului de peletizare a biomasei.

Abstract

Over the last few decades, the replacement of fossil fuels with those from renewable energy sources
has become a major concern worldwide, with a role in reducing greenhouse gas emissions and pollution.
Biomass is the renewable resource with the largest spread on the surface of the earth and has the advantage that
it can be easily used by a broad spectrum of the population. Pelleting is one of the best ways to use biomass as a
fuel. the process resulting in solid biofuels with characteristics similar to wood destined for burning.

The general objective of the theoretical and experimental researches is the experimental
determination in the laboratory of the influence of the entry and command parameters on the output
(qualitative) of the pellets, with the help of an automated stand, respectively the experimental validation,
under operating conditions, of mathematical models and the optimization of the pelleting process.

A mathematical model expressing the final density of the pellets was proposed, as determined by the
maximum force applied during the process, the initial moisture of the material and the initial density of the
material, and a mathematical model obtained through dimensional analysis using the I theorem, which
expresses the density of the pellets that is influenced by pressure, heat, the initial density of the material, the
speed of pelleting and the initial volume of the material. Experimental researches were conducted using a single
pellet stand, on two pelleting dies (with 8 and 10 mm orifice diameter), for 3 raw material moistures (10%; 13%;
16%), 3 pelleting speeds (1.3 mm/s; 2.1 mm/s; 2.8 m/s), 3 die temperatures (70 °C: 80 °C; 90 °C) and 3 different
compression forces (10 kN; 20 kN; 30 kN). The output parameters followed, those that express the quality of the
pellets and the efficiency of the pelleting process, were: the energy consumed to obtain pellets, the length,
volume, density and moisture of the pellets and their durability over time. The methodology for conducting the
experimental researches on the stand involves the following stages: weighing the sawdust; starting the heating of
the die and waiting for the desired temperature to be reached; inserting the sawdust into the die; positioning the
piston inside the pressing orifice and fixing it in the head of the force machine; the pelleting speed and the force
are introduced in the software program; the process is initiated concomitantly starting the measurement of the
energy consumed; the process is automatically stopped when the maximum pelleting force is reached, also
stoping the measurement of the consumed energy. The validation of the two models proposed was performed
both on the experimental data obtained on the stand, as well as on a set of data obtained on a ring die pelleting
machine. Also, the statistical modeling and optimization of the biomass pelleting process was performed.
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