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Rezumat. Brichetele din lemn reprezintea mai simpl
soluie pentru a ofine energie cu costuri mici.
Standardele europene ne arat mukime de proprieiti
fizice, mecanicsai chimice ale brichetelor, dar nu exist
0 trasatura care & cuantifice toate proprigfile in una
singuii, respectiv & determine calitatea. De aceea,
lucrarea are ca scop unificarea tuturor caracket@st in
una, pentru aipi o singuk calitate a brichetelor. In mod
normal, toate produsele au un tpreare influegeaz
costurile de achigie ale brichetelor, in stralorelaie
cu calitatea. In acest sens, lucrarea vieadsntifice
numai acele produse car@ aiba cel mai bun raport
calitate-pr¢ si cea mai bul putere de vanzare. Pe
aceast baz se poate determina indicele de cianape.

Abstract. Briquettes from wood are one of the easiest
solutions to obtain renewable energy with low costs
European standards shows a lot of physical, mechhani
and chemical properties of briquettes, but therrosa
singular characteristic to quantify all their propes and
consequently to determine the quality. Thereforis th
paper aims to unify all these properties into aneyrder

to find such an individual quality of briquettes.
Normally, all products have a price that influendhe
acquisition cost of these briquettes in correlatigth the
quality. In this way the paper wants to identifylyon
products that have the best quality-price ratio and
therefore the best selling power. Marketabilityerdcan

be found on these above bases.
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1. Introducere 1. Introduction

Brichetele fac parte din gama combustibililor Briquettes are renewable fuels and the energy
regenerabili, iar energia din brichete conduce spre from briquettes conduct to sustainable development
dezvoltare sustenabi[l, 2]. Baza de materie prim [1,2].The basis of raw material for briquettes are
a brichetelor este lakgsi poate include zonele large and may include vegetable and wooden zones.
vegetalesi lemnoase. In ultima perioadle timp a  In the last time there has appeared so called @rgan
aprut asa numitele culturi energetice, cum ar fi (energetic) crops such as those of Chinese reed
stuful chinezesc (iarba elefantului) sau salcia(elephant grass) or ecological willowSdlix
ecologié (Salix viminalix [). De asemenea, fiecare viminalis L) Also, each peasant household should
cadi tiraneasd ar trebui § aiki o pred de have one own briquette press, which may make
brichetat, care ar putea face brichete chiar direven brigquettes from autumn leaves of trees. & thi
frunzele din toami ale copacilor. in acedisbaz  broad-based wooden raw material and its wooden
de materie prithy, lemnulsi derivaii sai raman cei  derivates have been all time and remain the most

mai importani.

Calitatea brichetelor se defite tot ga de greu
precum calitatea ordcui alt produs. Aceastcalitate
se poate exprima prin caracteristici
(organoleptice) sau asurabile. De cele mai multe
ori calitatea se defigee prin valorile limitative ale
mai multor proprietti [3]. Aceasii definitie are
limite de aplicare pentruaain produs are mai multe
clase de calitatesi este posibil ca anumite

atributive by

important.

The quality of briquettes is defined as hard as
for any other product. This quality can be exprdsse
attributive  (organoleptic) or measured
characteristics. Most of the time, the quality of/a
products is often defined by limitative side valaés
many individual characteristics [3]. This large
definition has some limits of application, because
each product has multiple quality classes and

proprietiti sa se incadreze in clase diferite de different framing of characteristics inside of each

calitate ale acelugaprodus.

Obiectivul principal al acestei luor este acela
de a gsi o proprietate integratoare cateirstegreze
toate tasaturile brichetelor in una singumpentru a
afla calitatea brichetelor. Pe acéabhz se poate

product.

The main objective of the paper is to find an
integrative property that could integrate all main
features of wooden briquettes into a single one in
order to find the quality of briquettes. On thisba

determina indicele de vanzare, un bun indicatoit could determine the marketability index, a good

pentru determinarea puterii de actiei

indicator for determining the purchasing power.
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2. Abordarea teoretica 2. Theoretical approach
Pentru a determina calitatea brichetelor se  For determining the quality of briquettes it is
conside# ca sunt luate Tn lucruin proprietiti ale  considered that there was taken for work
acestora (nu mai mult de 10). Fiecare dintre aaesteproperties (no more that 10). Each of them has
are un procent diferit din total, in fure de different percent of participation from total,
importana fiecireia. Acestea sunt notate B, P2, according to the importance. They are noted with
P3, ... Pn exprimate Tn procente, suma tuturor P1, P2, P3, ... Pnexpressed in percentages, the
procentelor fiind egdl cu 100% si reprezini  sum of all percentages being equal with 100% and
proprietatea integratoak, care se determin representing the integrated propdpiythat is:
P1(%) +P2(%) + ... +Pn (%) =Pi = 100% (1)
Pentru simplificare, procentajele de mai sus din  For simplicity, the above percentages of the
relaia (1) pot fi transformate in puncte, in acest felrelationship (1) can turn into points, this times th
suma tuturor propriétilor va fi egai cu 100, sum of all properties will be equal to 100,
respectiv: respectively:
P1+P2+..+Pn=Pi=100 (2)

Integrated Figura 2. Crearea proprigii integratoare IPi) a brichetelor lemnoase
Figure 2. Creating the integrated propeRy) ©f wooden briquettes

property
Pi

Principalele caracteristici ale brichetelor Main features of the wooden briquettes are
lemnoase se grupeazin fizice, mecanicesi grouped into physical, mechanical, chemical and
tehnologice. Tn Uniunea Europeéasunt mai multe technological. In the EU there are many standards
standarde de produs, multe din ele doar pentrof product, some of them individualized on pellets
pelgi, iar altele atat pentru brichete, catpelgi. and other both on pellets and briquettes. For
Spre exemplu, principalele caracteristici care seexample, the main features that are determined in
determird Tn cazul brichetelor (in concordancu the case of briquettes (according to European
standardele europene ONORM M7135 din Austriastandards ONORM M7135 in Austria and DIN
si DIN 51731 din Germania) sunt uitwarele [4, 51731 in Germany) are the following [4, 5]:
5]: umiditatea opeg@mnak, densitatea in vragi operational moisture content, bulk and unit density
efectiva, continutul Tn cenga si puterea calorita  ash content and calorific power of absolutely dry
brichetelor uscate. Cgnutul de chimicale este de briquettes mass. The content of chemicals is also
asemenea specificat, respectiv: cantitatea de sulépecified, namely: the amount of Sulfur, Nitrogen,
azot, clor etc. Chlorine, etc.

Caracteristica de véanzare a brichetelor  Selling feature of wood briquettes can be
lemnoase se poate determina,scdn cazul altor determined, as may do for any other product, such a
produse, ca raport intre calitatesi preul ratio between quality and price of briquettes. This
brichetelor. Aceastcaracteristig# se numgte indice  feature is called marketability index, and is
de marketabilitatel ) si se determina cu reja: determined with the next relationship:

| = Pi 3)
Top
unde:Pi este proprietatea integratoare a brichetelowhere: Pi is integrated property of briquettes
(calitatea brichetelor)p - preul a 10 kg de brichete. (quality of briquettes)p - price of 10 kg briquettes.

Precizare: calitatea brichetelor lemnoase este It can note that the quality of wooden briquettes
echivaleni cu proprietatea integratoare numai candis equated with the integrated property, especially
aceast caracteristig integreaz toate propriditile  when this feature integrates all physical propsrtie
fizice, de aspeat cele mecanice. appearance and mechanical properties.
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3. Studiu de caz 3. Case study

Studiul de caz porge de la cateva date de The study case starts from some entering data.
intrare. Un client privat sau o fifmdorate & A private customer or a firm wants to purchase a
achiziioneze o cantitate de 1000 kg de brichetequantity of 1000 kg briquettes for personal loans,
pentru nevoi personalg posed cinci oferte de la given that possesses five offers from five différen
cinci furnizori diferii, notai cu A, B, C, Dsi E. suppliers, further noted with A, B, C, D and E. The
Caracteristicile cerute de standardul europearharacteristics required by the European Standard
ONORM 7135 si o alti noui caracteristit  (ONORM 7135) and other a new characteristic
(prezentat mai jos) sunt luate in considerare. Dintre (presented below) are taken into consideration.
toate acestea numai uttoarele 7 sunt preluate spre From these features only the next 7 ones were taken

analiz: for analysis:

- Brichetele trebuie realizate numai din lemn curat - Briquettes must be made only of pure wood, only
numai cu agenaturali de legare péna 2 %; natural binding agents up to 2 % are allowed;

- Valoarea limif a densitii: minim 1,12 g/cms; - Limit values of unit density: minimal 1.12 g/cms;

- Umiditatea: maxim 10 %; - Moisture content MC: maximal 10%;

- Cortinutul de cengi: maxim 0,5 %; - Ash content: maximal 0.5 %;

- Puterea caloric minim 18 MJ/kg; - Calorific value: minimal 18 MJ/kg;

- Rezistera la compresiune: peste 1,8 N/fam - Compression strength: over 1.8 N/mmz2;

- Cand se face inspém exterioa&, sunt permise - When the external inspections are made, it allows
numai brichetele lemnoaseirf smulgeri de only wooden briquettes without pulled splinters
aschii si fibre, sau cu alte cuvinte, se impune ca and fibers on outer surface, or in other words,
suprafaa brichetelor lemnoasé sibi luciu si sa the glossy and smooth surface of briquettes are
fie foarte netedl imposed.

Mai ntdi se stabilge participgia fiecrei Firstly it is established the participation for

proprietiti a brichetelor lemnoase, depinzand deeach property of wooden briquettes, depending on
importana fiedreia, si dupi aceea toate acestea their importance and after that, all of these are p
sunt introduse n tabelul 1. on the Table 1.

Tabelul 1. Propriétile testate ale brichetelor lemnoase
Table 1. Tasted properties of wooden briquettes

Points of

Property names Codes participation
Only natural binding agents are allowed, lower tB&¥ P1 10
Unit density, over 1.12 g/cm3 P2 20
Water content or MC, lower 10% P3 20
Ash content: lower 0,5 %; P4 5
Calorific value: over 18 MJ/Kg; P5 15
Briquettes without chip and fiber pulling and a sitioand shiny outer surface P6 10
Compression strength, over 1.8 N/mm?2 P7 20

Total [ Pi=P1+P2+ ... +P7 100

Pentru a porni analiza, clientul privat cere celor  To start the private customer requires that all 5
5 furnizori ¢ ofere o paje de 20 brichete pentru supplier to offer a portion of 20 briquette piedes,
analiza suprafei exterioare si mai departe analyzing the outside surface and forwarding the
proprietitile  specificate de are standardul properties specified in European Standard ONORM
european ONORM 713§ inci alta [6] (rezisteta 7135 and a other one [6] (compressive strength).
la compresiune). Pentru andliz-a decis & se  For analysis it was decided to create three classes

creeze 3 clase de realizarea@siturii, respectiv: within each property, namely:
- totala indeplinire a criteriului: se iau totalrute; - total fulfilled criteria: takes total points;
- criteriu neindeplinit: se iau O puncte; - the criterion dissatisfied: 0 points;
- Indeplinirea pe juitate, dag avem mai ptin de - half fulfilled, if there is not more than 20% tiife
20% din limita impus, se ia ¥z din total puncte. imposed limit: it takes ¥ from total points.

Mai departe fiecare proprietate este exanginat Next, each property is examined, piece by
bucat cu bucat, pentru analiza celor 5 furnizori. piece, for all 5 analyzed suppliers. These valdes o
Aceste valori sunt centralizate in tabelul 2. properties are centralized in Table 2.
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Tabelul 2. Valorile reale ale figei propriediti pentru cei 5 furnizori
Table 2. The real values of each property for alppliers

Supplier
Property A B C D E
P1 without binding without binding without binding witLl% natural binding without binding
P2 1.00 g/cm 1.14 g/lcm 1.12 g/lcm 0.8 glcn 1.10 g/cm
P3 10 % 12 % 8 % 8 % 13%
P4 0.5% 0.4% 0.5% 1.0% 0.6%,
P5 14 MJ/kg 14 MJ/kg 16 MJ/kg 17 MJ/kg 20 MJ/kg
P6 Not OK OK OK OK
P7 2.0 N/mnt 2.0 N/mnf 1.4 N/mni 1.8 N/mni 1.4 N/mni

Cu aceste date (din tabelul 2) fiecare furnizor  With these data (from Table 2) each provider is
este analizagi va primi un nurdr de puncte pentru analyzed separately and will receive a number of
fiecare proprietate (totala indeplinire, neidepiiai  points for each property (total fulfilled, unfuléd
sau paiala indeplinireki in final un nundr total de  or half partially fulfilled) and finally an amouruf
puncte, sa cum se aratin tabelul 3. Valorile points, as shown in Table 3. The values of briguett
caracteristicilor brichetelor sunt de obicei oferite  characteristics are usually offered by 5 suppliers,
cei 5 ofertar, dar pot fi verificatesi de client. Dag  but they can be verified by the customer, tooh# t
caracteristicile specificate de furnizori nu coresh  specified characteristics of the suppliers do not
cu cele reale este nevoie de un nou test, realizat correspond with reality, it requires a test neworéep
tena parte, independent conducted by a third party, independently.

Tabelul 3. Scorul fietrei proprietiti pentru tai 5 furnizori
Table 3. Score of each property for all 5 suppliers

Supplier, points
Property A B C D E

P1 10 10 10 10 10

P2 10 20 20 0 20

P3 20 10 20 20 0

P4 5 5 5 0 2.5

P5 0 0 7.5 7.5 15

P6 0 10 10 10 10

P7 20 20 0 20 0
Pi, Total points (quality) 65 75 72.5 67.5 57.5
Se poate afirmaag bazat pe aceastalitate It is noted that, based on the quality (total

(totalul punctelor ale proprigii integrate Pi), points of integrated propertyi) the supplier B is
furnizorul B este ales, pentrd @re cel mai mare chosen, because he has the highest score (75)points
punctaj (75 puncte}i ca urmare cea mai ban and therefore the best feature of briquette quadity
calitate a brichetelor lemnoase. obtained.

Dupi ce s-a gsit calitatea brichetelor pentru After finding the briquettes quality of each
fiecare furnizor, ca proprietate integrapentru provider, as integrated property of each provider,
fiecare furnizor, se pot puneitiri intr-un nou tabel is put nearby in a new table the briquette prices
preul brichetelor oferit de fiecare furnizosi offered by each supplier and the quality of wooden
calitatea brichetelor agita anterior, Tn vederea briquettes previously found, in order to determine
determirdrii indicelui de vanzare, ca raport intre the marketability index, as a ratio between two
cele dod valori anterioare. above values.

Tabelul 4. Alegerea celui mai bun furnizor
Table 4. Choosing of the best supplier

Suppliers Quality (integrated property) Price, €40 Marketability index
Supplier A 65 1.9 34.2
Supplier B 75 1.8 41.6
Supplier C 72.5 1.7 42.6
Supplier D 67.5 1.6 42.1
Supplier E 57.5 1.5 38.3
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Folosind aceasta metbde poate observa (din Using this method it is observed (from Table 4)
tabelul 4) & beneficiarul va alege furnizorul C, care that the customer will choose the supplier C, which
are un indice de vanzare maxim de 42,6. Aéeasthas a maximum marketability index of 42.6. This
decizie finah este luat, dup cum s-a %zut in final decision is taken, as it was observed dutiegy
timpul studiului de caz, nu numai din considerentecase study, not only from financial reasons (it
financiare (s-ar fi ales furnizorul E, cu un pre would choose the E supplier, with a minimum price
minim de 1,5 €/10 kg de brichete) sau calitativeof 1.5 €/10 kg) and quality reasons (it would cleos
(s-ar fi ales furnizorul B, cu un punctaj maxim dethe B supplier, with a maximum score of 75), but
75), ci in principal pe baza unui optim intre caét mainly on the basis of an optimum between quality
si pret, care este reprezentat de indicele de vanzarand price, that is the marketability index (it chos
(s-a ales furnizorul C, cu un indice maxim de 42,6) the supplier C, with an maximum index of 42.6).
De aceea, alegerea tuturor progtitir care 4 fie  Therefore, the choice of all properties to be taken
luate Tn considerare, punctajul individual pentruinto consideration, the individual score for each
fiecare proprietatesi furnizor, preul fiecirui property and supplier, price of each supplier dad t
furnizor si indicele de vanzare sunt cele mai marketability index are the most important elements

importante elemente ale metodei de studiu. of this method of study.
4. Concluzii 4. Conclusions
Prin datele oferite de lucrare, se subligiaz The data from the paper underscores the great

importana cunogterii tuturor datelor de intrare in importance of knowing all the input data in theecas
cazul achigiei de brichete lemnoase, dar nu numai.of briquettes purchase, but not only. It can observ
Se obser¥ ci, pe lang aspectul exterior al that, besides of wooden briquettes appearance, the
brichetelor, propriéti mecanice precum rezisten mechanical properties such as the compressive
la compresiune sau fizice precum densitateastrength or the physical properties as briquettes
acestora trebuie luate n considerare. Principalutlensity must be considered. The main indicator of
indicator al achiziei tuturor produseloramane ins  the acquisition for all products remains the
indicele de vanzare. marketability index.

Lucrarea subliniaz de asemenea avantajele The paper also highlights the advantages of the
metodei folosite, prin cele déwoncepte, respectiv. method used by the two concepts, namely the
definirea califiti  brichetelor lemnoase prin definition of briquette quality by integrated protye
proprietatea integratoage prin calcularea indicelui and by calculating the marketability index of
de vanzare al brichetelor. Cei doi indicatori piot f briquettes. The two indices can be individual or
utilizati individual sau grupat pentru analizareagrouped used to analyze brigquettes. Choosing
brichetelor. Alegerea furnizorilor bazandu-se peproviders based on marketability index is a modern
indicele de vanzare este o metadoderi, pentru  method, because there may be traders who have a
ca pot fi vanztori cu o calitate buha brichetelosi good quality of briquettes, but a higher price, ethi
prg mare, care fac imposibivanzarea lor. makes them impossible to sell.
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