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Rezumat. Aceasi lucrare prezirit 0 comparg@e intre Abstract. The papetpresents a comparison between
brichetele lemnoasg pelai, folosite pentru combustie, wooden briquettes and pellets used for combustion,
n scopul promadrii brichetelor ecologice realizate din order to promote ecological briquettes obtainednfo
biomag lemnoas. Mai Tntdi sunt prezentate cateva wooden biomass. Firstly there are specified theegn
avantaje ale flosirii biomasei lemnoase ca sule advantages of woody biomass use, as renewableesourc
energie regeneralijl intr-o perioada Tn care problemele of energy, time when the ecological problems at the
ecologice la nivel mondial se Tmtsc. Se contiruapoi world level are sharper. It is continued with agéar
cu o prezentare laig a caracteristicilor tehnice a presentation of the technical features of wooden
brichetelorsi pelailor lemngsi, cateva elemente despre briquettes and pellets, some elements about theotise
folosirea brichetelor lemnoase in detrimentul fiele  wooden briquettes versus wooden pellets. Final
lemnagsi. Concluziile lucdrii scot in evidets Tnca o dat conclusions of paper raise one again that the woode
ci brichetele lemnoase pot deveni oricand o alterhati briquettes can become anytime a viable alterndiive

viabila la pelei. pellets.

Cuvinte cheie:biomad lemnoa$, brichete, pelg Key words: wooden biomass, briquettes, pellets,
combustie ecologic ecological combustion

1. Despre biomasalemnods 1. About wooden biomass
Biomasa se defigte, ca orice alt material Biomass is defined as any organic material,

organic, ca rezultat al fotosintezei plantelor verz resulted by photosynthesis of green plants. There
Existd doui tipuri principale de biomasrespectiv are two main types of biomass, namely the
cea agricdl si cea foregtier (in cea din urrfiind  agricultural and forestry ones (inside of the larse
continuta si biomasa lemnoas Toate produsele the wooden biomass is comprised). All products
incluse Tn biomas au caracteristici combustibile included into biomass have some good combustible
bune, care le calificdrept combustibili, Tnlocuind features. These features qualify them to be used as
resursele fosile precundrbunelesi petrolul. fuel by replacing fossil sources such coal and oil.

Toate materialele combustibile totute din All  combustible materials obtained from
biomad& vegetal sunt sustenabile. Plantele verzi, vegetable biomass are sustainable. Green plants,
din care biomasa lemnaas-a format, au fixat from which the wooden biomass were formed, had
bioxidul de carbon in timpul vig asa ca acestea nu had fixed the carbon dioxide during their live, so
adaug carbon atmosferei inconjioare. Tn plus, they do not add carbon to the surrounding
prin folosirea biomasei lemnoase se previneatmosphere. In addition, by using woody biomass, it
poluarea soluluji a apelor de suprafa could prevent the soil and groundwater pollution.

In zilele noastre devine din ce in ce mai Nowadays it has become more and more
important a gsi metode ieftine de reciclare a important to find low-cost methods of recycling our
ramasitelor si deseurilor. Acest lucru este cu atat waste materials. This is especially true if these
mai important cu cat acestea au unttwh mare de  waste materials have a high energy. The wooden
energie. Brichetelsi pelgii sunt cele mai bune briquettes and pellets are the best combustible
produse combustibile @hute din biomas products obtained from biomass, near of
lemnoag, akturi de gazele combustibile rezultate lacombustible gases from anaerobic digestion,
putrezirea dra aer, piroliza, &rbunele de lemn etc. pyrolisis, charcoal, etc. Quantity only a part of
Cantitativ. numai o parte de 15 % din biomha® wooden biomass (about 15 %) is used as fuel
folosete la foc deoarece majoritatea este captat because the majority is being captured by the
industria compozitelor [1], precum cea aglor  industry of wooden composites [1] as chipboard,
din aschii, fibre, compozite cu ciment sau gips etc. fibreboard, composite with cement or gypsum, etc.

Obiectivul acestei luéri este de a compara The aim of this paper is to compare these two
aceste dautipuri de materiale combustibie de a types of combustible materials and to find
gasi avantajelesi dezavantajele figteia, pentru a advantages and disadvantages of every ones, in
gasi cea mai bunfolosire a acestora. Asti, peldii order to find the greater use of these. Today the
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lemnagsi sunt mai fologi decét brichetele, deoarece wooden pellets are more used as briquettes, because
sunt mai stabili fei de variagiile mari de umiditate they are more stable related to variation of
atmosferid si permit o mai bud alimentare a atmosphere humidity and permit a better feeding of
cazanului centralei. Dar peiie sunt mut mai furnace. But, these wooden pellets are more costly
costisitori [2, 3]. In consecin, lucrarea va incerca [2, 3]. Consequently, the paper will try to findnse

sa giseasé condiile de nlocuire a petdor cu  conditionsfor replacingthe wooden pellets usénwit

brichete. briquettes.
2. Brichetele lemnoase 2. Wooden briquettes
Brichetele lemnoase rezutate din biothas o The woody briquettes from biomass have a

forma cilindrica, cu diametre uzuale de 5665 mm  cylindrical form, usual diameters of 55 and 65mm
si lungimi diferite datorii ruperii du@ planul and different lengths because of breaking off on
transversal de minimrezistend. Densitatea acestor cross plane of minimal resistance. The density of
brichete este cu pin mai mici decét cea a pellor, these briguettes is a little smaller than the pzlle
deoarece materia primare dimensiuni mai maksi because the raw material have bigger dimensions and
datorita coeficientului de compactare-comprimare because of their lower compaction-compression
mai mic al acestora. coefficient.

Aceste brichete sunt realizate didmesite These briquettes consist of shredded wooden
lemnoase raruntite, comprimate la for pentru o waste, compressed to form, for a virtually slow-
ardere goara aproape &ra fum, wor de depozitagi burning smokeless, easily stored and transported
de transportat. Bese folosesc mai ales ca singur fuel. Although often used as the sole fuel forra,fi
combustibil, brichetele sunt adesea folosite pentru they are also used to quickly and easily light alco
aprindere gpara si rapici a unui foc de @&rbune. fire. Biomass briquettes also provide more calorifi
Brichetele din biomadsofera o mare putere caloiic  value per kg and save around 3310% of boiler
care scad costurile unui cazan cu-3@0 % [4]. fuel costs [4]. The briquettes produced in devetbpe
Brichetele produse intarile dezvoltate folosesc countries used a waste products such as sawdust,
ramasite lemnoase precum rumegl care se compresses it and then extrudes it to make a
comprimi si apoi se extrude pentru a forma briguettes that can replace firewood. It is a amil
brichetele care pot Tnlocui lemnul de foc. Procesubrocess to forming a wood pellet but on a larger
de formare este asénitor cu cel al peldor, dar la  scale. There are no binders involved in this preces
0 scall mai lar@. In acest proces nu se folgge The natural lignin in the wood binds the particés
adeziv, lignina din lemn face ca particuleleaslere  wood together to form a solid body. Burning a
intr-un corp solid. Combustia brichetelor este demood briquette is far more efficient than burning
departe mai eficietit decét cea a lemnului masiv. firewood. More, moisture content of a briquette can
Mai mult, umiditatea brichetelor este de 4 %, inbe as low as 4 %, whereas green firewood may be
timp ce lemnul de foc are o umiditate mai mare deas high as 65 %[5, 6].

65 %[5, 6].

Brichetele din rumegus-au produs de-a lungul Sawdust briquettes have developed over time
timpului Tn dod tipuri: cu goluri in centryi cele  with two distinct types: those with holes througle t
fara goluri. Ambele tipuri inti in categoria centre, and those that are solid. Both types are
brichetelor, dar se formeazrin tehnici diferte. classified as briquettes but are formed using
Bricheta solid (fara gol) se realizeazfolosind un  different techniques. A solid briquette (withouipga
piston care comprith straturile de rumegu is manufactured using a piston press that
Brichetele cu gol sunt produse cu o preasurub.  compresses sandwiched layers of sawdust together.
Golul se formeazde détre unsurub care trece prin Briguettes with a hole are produced with a screw
centru, care va ini suprafaa exterioai a brichetei press. The hole is from by the screw thread passing
lemnoasssi va ajuta, de asemenea, la 0 combustighrough the centre, but it also increases the daitsi
eficientd. Masina de brichetat poate realiza brichetesurface area of the briguette and aids efficient
lemnoase prin presiunea a doi cilindri hidraulici,combustion. The briquetting machine can realize
primul pentru alimentargi o comprimare primd;  briquettes by pressing with two hydraulic pistons,
iar cel de-al doilea, cel principal, folosit pentou the former for feeding and primary compression and
compresiune marg puternic. the second and the main one for a stronger

compression.
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3. Pelgii lemnosi 3. Wooden pellets

Peleaii au o forma cilindrica cu un diametru Pellets have a cylindrical form with a medium
mediu de 6= 8 mm, o lungime maxitde 45+ 50  diameter of 6+ 8 mm, maximum length of 45 50
mm, dar lungimea miniinnu este defind, fiind mm, but minimal length is not defined, being
variabili. Densitatea minim este de 1100 kgin variable. Minimal density is 1100 kgimMoisture
Umiditatea este de 8 12 %. Gldura degajat este content is 8+ 12 %. The getting off heating is 18
de 18 MJ/kg sau 15 kWh/kg [7]. Tn Romania exist MJ/kg or 15 KWh/kg [7]. There are lots of firms
multe firme care oférpelei si brichete, majoritatea supplying brigquettes and pellets in Romania, mbést o
au instaldi achizitionate de la frme recunoscute [8, them having installation acquired from well-known
10]. Toate produsele sunt Tmpachetate in saci diforeign firms [8, 10]. All products are packed in
plastic de 15 kg, la un pgree 150 €4oa. plastics bags of 15 kg at the price of 150 €4on.

Pelgii lemnosi sunt un tip de combustibil Wood pellets are a type of wood fuels, generally
realizat n general din rumegiemnos. Acgia sunt made from compacted sawdust. They are usually
prodyi ca semifabricat al fabricilor de cheresteaproduced as a byproduct of sawmill and other wood
sau a altor activiti de transformarei procesare a transformation and processing activities. T he pelle
lemnului. Pel@i sunt extrem de den si pot fi are extremely dense and can be produced with a
prodyi cu un coninut mic de umiditate (sub 10 %) low humidity content (below 10 %) that allows
care face posilil arderea cu un randament foartethem to be burned with very high combustion
mare al combustiei. Mai mult, geometria regukat  efficiency. Further, their regular geometry and
dimensiunea mic face posibdl alimentarea small size allow automatic feeding with very fine
automat cu precizie ridicat calibration.

Densitatea ridicat permite depozitarea Their high density also permits compact
compadi si transportul rgonal pe distate mari. storage and rational transport over long distance.
Acestia pot fi rasturnai din mijlocul de transport They can be conveniently blown from atankerto a
direct in bungrul sau silozul clientului deservit. Pe storage bunker or silo on a customer's premises. As
masurda ce preul incilzirii cu combustibil fosil  the price of heating with fossil fuels increasesyen
creste, au fost instalate mai multe capagitde capacity for pellet heating has been indtalled. A
incalzire cu peld. Incepand cu 1999, s-au construit large number of models of pellet stoves, central
si au fost vandute un mare namde modele de heating fumaces and other heating appliances have
sobe, centrale termiggalte sisteme de Titzire pe  been developed and marketed since 1999. With the
pelgi. Cresterea preului la combustibilii fosili din surge in the price of fossil fuels in 2005, the
2005 a ficut s creasé cererea de-a lungul intregii demand has increased all over Europe and a sizable
Europesi a afrut o adevrata industrie. industry is emerging.

Pelaii sunt prodgi prin comprimarea Pellets are produced by compressing the small-
materialului lemnos de mici dimensiuni. Presiuneadimensioned wood material. The high pressure of
Thaltid realizati de sistemul de presare va determinahe press causes the temperature of the wood to
0 cratere a temperaturii materialului, lignina se vaincrease greatly, and the lignin plastifies slightl
plastifia Tncet, formand un adeziv natural care vdorming a natural glue that holds the pellet togeth
tine peletul intreg dupracire. Datori@ faptului G as it cools. Because the wood fibers are broken
in timpul todrii aschiile se franjurea virtual nu  down by the hammer mill, there is virtually no
existi difererte majore intre pefe realizai din difference in the finished pellets between différen
specii lemnoase diferite. P@lepot fi obtinuti wood types. Pellets can be made from nearly any
aproape din orice lemn, da@resa este echigat wood variety, when the pellet press is equipped
corespunzor, diferenele n alimentarea cu with good instrumentation, the differences in feed
material fiind compensate de reglarea presei denaterial can be compensated for in the press
formare. Oricum, proddi@a curent de pel@ este in  regulation. However, current pellet production is
continudi crestere si existi multe proiecte la nivel increasing and there are many plans at the world
mondial de crgere a nurrului de fabrici de pele  level to bring several new pellet mills in the ati

in perioada 2008-201 dupa aceea [10]. of 2008-2009 and after that [10].
4. Mai bine brichetele decéat peléi 4. Briquettes versus pellets
Prin tehnologia de realizare brichetgigelii By their technology the woody briguettes and

lemnasi au 0 compactare mai hiuncoeficientul de pellets will have a better compaction, the coedfiti
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compactare al acestorafale lemnul masiv fiind in of compaction related to solid wood being about
jur de (2,5+ 3,5)/1. Dator# densiati marite, (2.5 + 3.5)/1. Owning to their great density wood
brichetele si pelgii posed o mai mare putere briquettes and pellets have a higher calorific @alu
calorica decat acega magi de lemn masivsi in  than the same quantity of masive fire-wood and
consecifi se pot folosi in locul @buneluisi a  consequently they can be used instead of coal or
lemnului masiv in sobele domestice sau Tnmasive-wood in domestic solid-fuel stoves as well
centralele industriale. Presele de brichetare saas in industrial furnaces. The briquetting and
peletizare reduc volumulamasitelor lemnoase cu pelletig press reduces the volume of the wood
dimensiuni mici. Aceste produseimén produse wastes with small dimensions. These products
lemnoase naturale deoarece sunt realizate priremain some natural products because they are
brichetare #ia adeziv. Arderea brichetelor sub briquetting without binder. Burning briquettes as
forma de combustibili inchide ciclul natural de fuel closes a natural conservation cycle - on
conservare; prin combustie acestea #iditapoi in  combustion they only release as much carbon
atmosfed tot atét de mult bioxid de carbon cét s-adioxide back into the atmosphere as was originally
absorbit la origine n timpul csterii copacilor prin - absorbed by the growing trees during
fotosintez. Brichetele lemnoase se pot realiza cuphotosynthesis. The wooden briquettes can beedaliz
sau fira gol interior, brichetele lemnoase cu golwith or without inner gap, the briquettes with inne
interior (figura 1) avand nevoie de o instedanai  void (figure 1) needing sophisticated installation
sofisticati si de un material ales cu dtij and also a carefully selected raw material.

Figura 2. Pelg si brichete cu gol interior [9]
Figure 2. Pellets and briquettes with inner hole [9

Un prim criteriu de diferetiere ntre brichetegi A primary modality of differencing between
pelai este dat de dimensiunea lor transvérsal briquettes and pellets is given by their cross
respectiv de diametrul de-810 mm pe care il au dimension, respective by 810 mm diameter they
pelaii si cu mult peste acestea pentru bricheteare pellets and more above that diameter when they
(uzual 55+ 65 mm), @aa cum se obsedvin tabelul are briguettes (usually 5565 mm), as we can see
1. Peleii lemnosi din rumegy si praf sunt produse in the table 1. Wooden pellets from saw-dust and
naturale 100 %, realizate din lemn granular de micdust are natural products 100% made of low-
dimensiuni (uzual prafi rumegy fin), cuo folosire  dimension granular wood (usually dust and fine
exclusiva pentru combustie. saw-dust), with exclusive use in combustion.

Tabelul 1. Compatee intre pelg si brichete
Table 1. Comparision between pellets and briquettes

No. Type Dimensions, [nm]| Moisture Densitsy, Ash content, Calorific power,
Diameter| Length | content, [%] | [kg/m~] [%%] [kWhkg]

1 Pellets 6-8 1050 8-10 1200 0.5 15

2 Briquette§ 10-120] 20-150 1000 0.6 13-14
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Prin compararea arderii péler si brichetelor By comparing the burning of pellets with
lemnoase se poate spung lorichetele lemnoase briquettes we can say that the woody briquettes are
sunt mai bune, prin dimensiuni mai mari, care ofer better by their bigger dimensions that give a lpette
0 mai burd alimentare a arderii. Age combustibili  feeding of burning. These fuels have a clean
au o ardere curat deoarece centralele pot fi burning because the furnace can be fed constantly
alimentate constant (ca vitezsi cantitate) Tn (as amount and velocity) in concordance with the
concordars cu cantitatea de aer adimis quantity of admitted air

Brichetele pot deveni o alternainatractia la Briquettes can become an attractive alternative
pelai. Exista cateva avantaje in favoarea brichetelorto pellets. There are some advantages in favour of
lemnoase, dac se face o compatia cu peldi briquettes when it makes the comparison with the
lemngsi. Avantajele brichetelor lemnoasetfade pellets. The advantages of briquettes versus the

pelai sunt urnitoarele: pellets are the following:

- Investiiile totale sunt considerabil mai mici decét - The all investments are considerably lower than a
a fabricilor de pelg de asemenea invess pellet plant and also the calculated investment per
calculat pe tori este mai mig; ton are lower;

-Costurile opergonale pe toa, precum manoperga - Operating costs such as labour and electriciey ar
consumul de energie, sunt mai mici; lower per ton produced,

- Costurile de menteng) precum grtile uzate, - Maintenance costs such as wear parts are lower
sunt mai mici pe tona de brichete pragus per every ton produced,;

- Brichetele se pot produce din materiale- Briquettes can be produced from not acceptable
neacceptabile ca dimensiuni pentru peletizare; materials as dimensionsto pelleting;

-Dimensiunile particulelor pot fi mai mari decétlece - Particle sizes can be larger than for pelletstaed
pentru peld, iar nivelul umidiatii este similar; moisture level is similar;

- Sistemele de transport, #mcare si depozitate - Transportation, loading and storage system are
similare sunt mai mici; similar lower;

- Densttatea in vrag valoarea calori sunt aproape - Bulk density of wooden briquettes and fuel values
similare; are almost similar;

- Flacara este mai modeidfigura 2); - Flame is more moderate (figure 2);

- Puterea calorifiteste aproape simikar - Calorific power is almost similar;

- Perioada de fabrigea este mai mig - Time of manufacturing is lower;

- Rugozitatea suprafelor este aproape simitgr - Surface roughness is almost similar;

- Ambele sunt produse naturale. - Both of them are natural products.

Figura 1. Fladira de la arderea péler si brichetelor
Figure 1. Flame from briquettes and pellets conibaost
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5. Concluzii finale 5. Final condusions

Lucrarea prezirik doui din cele mai importante The paper presents two of the most important
produse ale biomasei folosite drept combustibili.products of wooden biomass used as fuel.
Comparand brichetele lemnoase cu tielse pot Comparing the woody briquettes with pellets it can
observa céteva avantaje pentru brichete fde  see some advantages for briquettes versus pellets,
pelgi, si anume: dimensiuni mai mari ale materieinamely: bigger dimensions of raw material (it can
prime (se pot folosi s@hii de la procesarea use chips from mechanical processing of wood as
mecanid a lemnului, ca rindeluire, agrire etc.), planning, drilling, etc.), the smaller degree of
grad mai mic de comprimare, temperatde lucru compression, the smaller temperature of working
mai mia si altele. De aceea se poate considera frand so on. Therefore it can primary consider tiee us
primul rdnd & uilizarea brichetelor in condle of briguettes in the condiion of our country is a
tarii noastre este o sala mai bura decét pelgi, better solution than pellets even if both of them a
chiar dad ambele produse sunt realizate dintr-unrealized from a renewable material as woody
material regenerabil cum este biomasa. biomass can be.

Importarta studiilor realizate pe aceadtem Importance of realized studies on this theme is
araa Ina o da& ca brichetele sunt produse given by the fact that the briquettes are ecoldgica
ecologice realizate din resturi de biomazzutate products realized from biomass waste nearby of
lang fermessi casele detara, dar mai ales larg individual farms and cottages, but especially mgarb
firmele care proceseazemnul masiv. of firms which processed the solid wood.
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