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Rezumat:
Lucrarea prezinta rezultatele cercetarilor
efectuate in scopul realizdrii de noi compozite

ecologice ce ar putea fi utilizate la izolarea termica a
cladirilor. Acestea au fost realizate din materiale
ecologice ce nu afecteaza sanatatea umana (aschii gi
fibrd de lemn, puzderie de canepa, fibra textild, Iana si
stuf), in scopul determindrii coeficientului de
conductivitate termica. Testarea noilor compozite s-a
efectuat in opt puncte pentru o diferentd de
temperatura AT=20°C, la care valorile temperaturii
exterioare pentru care s-a realizat experimentul au
fost de -20°C, -15°C, -10°C, -5°C, 0°C, 5°C, 10°C si
15°C. In urma testelor efectuate a rezultat ca cel mai
bun compozit cu capacitate izolatoare este cel care
are in structura fibrd de lemn gsi lana, urmat de cel
care are In structurd aschii de lemn, puzderie de
canepa si lana.

Cuvinte cheie: compozite ecologice; conductivitate
termica; izolare termica.

INTRODUCERE

Uniunea Europeana si-a stabilit ca obiectiv
pentru anul 2020 reducerea consumului de energie
primara cu 20%. Conform directivei 2006/32/CE, se
solicita statelor membre ca pana in 2016 sa adopte
indicativul national global de 9% in ceea ce priveste
reducerea consumului de energie, prin punerea in
aplicare a serviciilor energetice si a altor masuri de
imbunatatire a eficientei energetice (http:/eur-
lex.europa.eu/LexUriServ/LexUriServ.do?ur i=CELEX:
52011PC0370:EN:NQOT).

In urma studiilor efectuale de céatre expertii din
domeniu, se poate observa ca procentul
consumatorului casnic este de 26.7% iar al celui
industrial de 25.3% (Fig. 1), ceea ce reprezintd mai
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Abstract:

The paper presents the results of the research
conducted to obtain new ecological composites that
could be used for thermal insulation of buildings. The
obtained panels are made of ecological materials that
do not affect the human health (wood chips and
fibers, host of hemp, textile fibers, wool and reeq).
The testing was performed in eight points, for an
internal temperature of AT=20°C and an outdoor
temperature situated in the range of -20°C+20°C). As
the tests conducted, the results showed that the best
insulating capacity belonged to a composite which
has wood fiber and wool in its structure, followed a
composite which has wood chips, hemp patrticles and
wool in its structure.

Key words: ecological thermal
conductivity; thermal insulation.

composites;

INTRODUCTION

The European Union has set the target for 2020
to reduce the primary energy consumption by 20%.
According to the Directive no. 2006/32/CE, the
Member States are required by 2016 to adopt the
global national indicative of 9% in terms of reducing
the energy consumption by implementing the energy

services and other improvement measures to
increase the energy efficiency  (http:/eur-

lex.europa.eu/LexUriServ/LexUriServ.do?ur i=CELEX:
52011PC0370:EN:NOT).

As a study of the experts in the field shows, the
percentage of the domestic consumer is 26.7% and of
the industry is 25.3% (Fig. 1), which represents more
than 50% of the total energy consumption in the
European states for 2010 (http://epp.eurostat.
ec.europa.eu/statistics explained/index.php?title=File:
Final energy consumption, EU-27, 2010 (1) (%25
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mult de 50% din consumul total de energie la nivel
statelor europene pe anul 2010 (http:/epp.eurostat.
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of total, based on tonnes of oil equivalent).ong&
filetimestamp=20121012130317).

ec.europa.eu/statistics explained/index.php?title=File:
Final energy consumption, EU-27, 2010 (1) (%25
of total, based on tonnes of oil equivalent).png&
filetimestamp=20121012130317).

Tindnd cont de directiile ce trebuie adoptate in
urmatorii ani de fiecare stat al Uniunii Europene, este
necesar sa se gaseasca resurse si materiale care
utilizate in constructiile civile si industriale ca materile
izolatoare, sa reduca cat mai mult consumul de
energie. In Romania, aceasta directiva a inceput a fi
pusa in aplicare (deocamdata la un nivel scazut), prin
utilizarea polistirenului expandat la izolarea termica a
cladirilor.

Taking into consideration the direction that
must be followed in the next few years by every state
of the European Union, it is necessary to find
resources and materials with high rate of thermal
insulation used in civil and industrial buildings, in
order to reduce the energy consumption as much as
possible. In Romania, the directive was implemented
(in a low rate so far) by using expanded polystyrene
for the thermal insulation of the buildings.
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Other,0.9% __ ____Agriculture,2.2%
| Servicii/
| ~_Services, 13.2%
i
Transport /

| |
| Transport, 31.7% J
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Fig. 1.
Consumul de energie la nivelul statelor europene pe anul 2010 / The energy consumption in Europe in
2010.

Sursa /source:

http://epp.eurostat.ec.europa.eu/statistics explained/index.php?title=File:Final energy consumption, EU-

27, 2010 (1) (%25 of total, based on tonnes of oil equivalent).png&filetimestamp=20121012130317

Conform raportului din 2007 al Organizatiei
Mondiale a Sanatatii, polistirenul este catalogat ca un
posibil material cancerigen, fiind cuprins in grupa 3 de
risc. Cu toate aceste caracteristici nocive, polistirenul
expandat se utilizeaza frecvent ca material izolator,
datorita faptului ca este un produs a carui coeficient
de conductivitate termica se incadreaza in intervalul
0.036 - 0.046W/mK (Yucel s.a. 2003).

Studiile referitoare la capacitatea de izolare
termica a compozitelor utilizate Tn constructii sunt
relativ. numeroase, ceea ce demonstreazd ca
cercetatorii s-au orientat in crearea de noi structuri
utilizand diverse materiale de natura ecologica (aschii
de lemn, fibre textile, puzderie de canepa, lana de
lemn, iuta, stuf, fibore de bambus etc.), precum si alte
materiale ca de exemplu fulgii de polietilena. Astfel s-
a constatat ca prezenta polietilenei in structura
compozitelor nu influenteaza in mod spectaculos
capacitatea de izolare termica a acestora (Cosereanu
s.a. 2010). Utilizarea materialelor ecologice in
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According to the 2007 Report of the World
Health Organization, the polystyrene is classified as a
possible carcinogenic material, belonging to the risk
group no. 3. With all these harmful features, the
polystyrene is very often used as insulating material
because it is a product whose thermal conductivity
coefficient is in the range of 0.036 - 0.046W/mK
(Yucel et al. 2003).

The studies on the thermal insulation capacity
of the composites used in buildings are relatively
numerous, demonstrating that researchers focused on
creating new structures, using various materials such
as ecological ones (wood chips, textile fibers, hemp
particles, wood wool, jute, reed, bamboo fiber etc.), as
well as other materials, such as polyethylene chips.
Thus, it was found, for example, that the presence of
the polyethylene in the composite structure does not
significantly affect their thermal insulation capacity
(Cosereanu et al. 2010). Using ecological materials in
the structure of the composites leads, as in the case
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procesul de fabricatie al compozitelor, au demonstrat
ca in cazul folosirii fibrelor de bambus, o crestere a
densitatii acestora determind si cresterea valorii
coeficientului de conductivitate termica (Takagi s.a.
2007).

Tin&nd cont ca materialele utilizate la izolarea
termica a cladirilor, trebuie sa aiba o densitate cat mai
redusa, o serie de studii efectuate (Yongqun, s.a.
2011) au demonstrat ca placile din fibre ultra usoare

(p = 56.3kg/m3), au finregistrat o valoare mica a
coeficientului de conductivitate termica (A =
0.035W/mK).

Cercetarile efectuate in cazul compozitelor
biodegradabile (Olarescu si Cosereanu 2011), au
aratat ca cele mai mici valori ale coeficientului de
conductivitate termica (A = 0.0412W/mK) s-au obtinut
pentru panourile ce contin in structura aschii de lemn,
fibre textile si fiore de lemn.

In spiritul cercetarilor privind realizarea de noi
compozite din materiale ecologice care sa inlocuiasca
polistirenul expandat in izolarea termica a cladirilor si
care sa nu puna n pericol sanatatea oamenilor,
autorii prezentului articol, expun o cercetare privind
realizarea de noi materiale compozite care au fost
supuse procesului de determinare a coeficientului de
conductivitate termica. Rezultatele obtinute constituie
un punct de plecare pentru efectuarea unor cercetari
viitoare mult mai amanuntite si extinse, astfel incat
noile compozite ce vor fi realizate sa inregistreze
valori mai mici ale densitatii comparativ cu cele ale
compozitelor prezentate In aceasta lucrare, precum si
valori ale coeficientului de conductivitate termica mai
mici sau cel mult egale cu cel ale polistirenului. De
asemenea, autorii isi propun ca viitoarele materiale sa
fie testate si din punctul de vedere al capacitatii de
izolare fonica.

OBIECTIVE

Obiectivul principal al lucrarii il constituie
prezentarea unei serii de opt noi compozite rezultate
in urma combinarii Tn cantitati diferite a urmatoarelor
materiale: aschii si fibra de lemn, puzderie de canepa,
fibra textila, lana si stuf, Tn scopul determinarii
coeficientului de conductivitate termica.

METODA, MATERIALE S| APARATURA

Panourile compozite expuse in prezenta
cercetare, au fost realizate din materiale ecologice
(Tabelul 1), la urmatoarele dimensiuni 450x450x
30mm. Pentru fiecare compozit, cantitatea de fibra
textila de canepa este aceasi. Compozitele C1 si C5,
respectiv C4, au aceeasi cantitate de aschii de lemn,
fibra de lemn si puzderie de cénepa respectiv fibra
textila de canepa. Cantitatea de aschii de lemn pentru
compozitul C7 este mai mare decét cea din C5
respectiv C6. Panoul C2 are cea mai mare cantitate
de aschii de lemn, dupa care urmeaza C7, cea mai
mica valoare Tinregistrandu-se la C6. In ordine
descrescatoare, cantitatea de puzderie de céanepa
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of bamboo fibers, to a density increase which
sometimes leads further to the increase of the thermal
insulating coefficient (Takagi et al. 2007).

Considering that the materials used for the
thermal insulation of the buildings must have low
densities, several studies (Yongqun et al. 2011)
showed that the ultra light boards made of fibers (p =
56.3kg/m>) recorded low values of the coefficient of
thermal conductivity (A = 0.035W/mK).

Research  conducted on  biodegradable
composites (Olarescu and Cosereanu 2011) showed
that the lowest value of the coefficient of thermal
conductivity (A = 0.0412W/mK) was obtained for the
structure of the panels containing wood chips, textile
and wood fibers.

Following the trend of the research work on
developing new environment friendly composite
materials to replace the expanded polystyrene used
for thermal insulation of the buildings, in order to not
harm the human health, the authors of the present
paper show the results of their research on
developing new composite materials and on
determinating the values of the coefficient of thermal
conductivity. The results shown in this paper are the
starting point for conducting more detailed and
extended future research, so that the new designed
composites may record lower values of the coefficient
of thermal conductivity, less than or equal to that of
polystyrene. At the same time, the authors intend to
test the future designed materials for the sound
insulation capacity.

OBJECTIVES

The main objective of this paper is to present a
series of eight new composites, which mix in their
structure different quantities of the following materials:
wood chips and fiber, hemp particles, textile fibers,
wool and reed plant chips, and the results of the
determination regarding the coefficient of thermal
conductivity.

METHOD, MATERIALS AND EQUIPMENT

The composite panels used in this research
had the following sizes: 450x450x30mm and were
made of ecological materials (Table 1). For each
composite material, the amount of hemp textile fiber is
the same. The composites C1 and C5 and C4
respectively have the same amount of chips, wood
fibers and hemp particles and hemp textile fibres
respectively. The chips rate in the composition of C7
sample is higher than that of C5 and C6 respectively.
The C2 panel has the largest amount of wood chips,
followed by C7 and the lowest value was recorded for
the C6 structure. In descending order, the amount of
hemp particles contained by the new composite is as
follows: C6, C5 and C7. The binder was used in equal
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prezenta in compozite se prezinta astfel: panoul C6,
C5 si C7. Liantul utilizat se gaseste in cantitati egale
la panourile C2+C8, C1 avand mai putin ciment. In
ordine descrescatoare cantitatea de apa adaugata
este urmatoarea: panoul C3, panoul C1, iar la
panourile C2
aceeasi.

respectiv. C4+C8 cantitatea este

Materialele utilizate Ia fabricarea com,

Aschiide | Fibrade | g oo
lemn / lemn / p

Wood Wood Hemp

Cod
panou /
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quantities for C2+C8 panels and with less cement for
the structure C1. In a descending order, the amount of
water added in the composition is as follows: C3
panel, followed by C1 and equal amounts for the C2
structure and the structures ranging between C4 and
Cs.

Tabelul 1/ Table 1
osites

Stuf/ | Ciment/
Reed | Cement

Lana/
Wool

céanepa / Apa /

Water

Panel no. chips [g] | fibres [g] particles fibres [a] [a] [a] [a]
[g] [g]
C1 X - - X - X X
Cc2 X - - - X - X X
C3 - X - - X - X X
C4 X - - X X - X X
C5 X - X - X - X X
C6 X - X - X - X X
C7 X - X - X - X X
C8 - - - - X X X X

Procesul de realizarea a panourilor a fost
urmatorul: materialele prezentate in Tabelul 1, s-au
mixat dupa care au fost puse intr-o forma din lemn si
s-au presat la rece timp de 24h. Uscarea la cald s-a
efectuat in presa la o temperatura cuprinsa in
intervalul 40:50°C timp de 5h, dupa care s-au mai
lasat inca 5h in afara formei. Datorita fragilitatii
structurii, panourile C1 si C4 nu au putut fi manipulate
si In consecinta nici masurate.

The process of obtaining the panels was as
follows: the materials shown in Table 1 were mixed
and after that they were put into a wooden frame and
were cold-pressed for 24 hours. Hot drying was
carried out in a press, at a temperature in the range of
40+50°C for 5 hours and after that they were still left
outside the form for another 5h. Because of the
fragility of their structures, panels C1 and C4 could
not be handled and therefore they were not tested.

Fig. 2.
Aspectul panourilor compozite realizate / The aspect of the composites obtained.

Dupa uscarea completa, compozitele (Fig. 2)
au fost taiate la dimensiunile finale
400x400x30mm si cantarite Tn scopul determinarii
densitatii acestora (Tabelul 2).
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After the drying process, the composites (Fig.

de | 2) were cut to the final dimensions of 400x400x30mm

and weighed for the determination of their density
(Table 2).
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Masurarea coeficientului de conductivitate
termica s-a efectuat pe echipamentul HFM436
Lambda (Fig. 3). Panourile se aseaza intre platanul
inferior cu temperatura mai scazutd si constanta ca
urmare a unei raciri controlate si platanul superior cu
temperatura mai mare si constanta ca urmare a unui

PRO LIGNO
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aport de energie electrica.

Caracteristicile com,
Dimensiunile panourilor / Panel

sizes
L
[mm]
C2 400 400 30
C3 400 400 30
C5 400 400 30
C6 400 400 30
C7 400 400 30
C8 400 400 30

pozitelor realizate /The characteristics of the obtained composites

Vol.9 N°3 2013
pp- 34-41

The measurement of the coefficient of thermal
conductivity was performed on a HFM436 Lambda
equipment (Fig. 3). The panels were placed between
the bottom plate with a lower and constant
temperature due to controlled cooling and the upper
plate, having a constant higher temperature, due to
the constant energy intake.

Tabelul 2/ Table 2

Volumul / Masa / Densitatea /
Volusme Weight Densitsy
[m7] [kd] [kg/m7]
3.50 729.17
3.25 677.08
3.52 733.33
0.0043 3.45 718.75
3.70 770.83
3.44 716.67

Fluxul termic strabate proba de la suprafata
superioara catre cea inferioara. Senzorii selectati
pentru masurare sunt cei centrali, aflati intr-o
suprafata cu dimensiunile de 250 x 250mm.

Masurarile s-au efectuat pentru o diferenta de
temperatura AT = 20°C in opt puncte conform cu
valorile prevazute in Tabelul 3.

The heat flow passes through the sample from
the upper surface to the bottom one. The measuring
sensors are selected from the central area, placed in
a square with sizes of 250 x 250mm.

The measurements were performed in eight
points, for a difference of temperature AT = 20°C,
according to the values specified in Table 3.

Fig. 3.

Echipamentul HFM 436 Lambda / HFM 436 Lambda equipment.

Punctele de Temperatura platanului

Punctele de masurare / The measuring points
Temperatura

Tabelul 3/ Table 3

masurare / inferior T1 / platanului superior T2 / AT = T2-T1 Media /
The The temperature of the The temperature of the [oC] Average
measuring bottom plate T1 upper J)Iate T2 (T2+T1) /2
points [°cy [°c

1 -20 0 20 -10

2 -15 5 20 -5

3 -10 10 20 0

4 -5 15 20 5

5 0 20 20 10

6 5 25 20 15

7 10 30 20 20

8 15 35 20 25
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Inainte de masurarea panourilor, echipamentul
s-a calibrat la valoarea lui AT prezentat in tabelul de
mai sus. Masurarile s-au efectuat in conformitate cu
prevederile standardului ISO 8301/1991.

Datele de testare se introduc pe interfata
softului cu care este dotatd instalatia, valorile
masurate fiind salvate automat dupa finalizarea
testelor in fisiere de tip text.

REZULTATE $I DISCUTII

Rezultatele obtinute pentru coeficientul de

PRO LIGNO

www.proligno.ro

conductivitate termica sunt prezentate in Tabelul 4.

Vol.9 N°3 2013
pp- 34-41

Before measuring the panels, the equipment
was calibrated at the value of AT shown in the table
above. The measurements were performed according
to ISO 8301/1991 technical specification.

The results of the tests are recorded in the own
program of the equipment and the measured values
are automatically saved as text file types, after
completing the tests.

RESULTS AND DISCUSSIONS
The results of the thermal
coefficient are presented in Table 4.
Tabelul 4/ Table 4

conductivity

Coeficientul de conductivitate termica al compozitelor analizate / Thermal conductivity coefficient of

the tested composites [W/mK]

Denumirea Punctele de masurare / The measuring points
probelor /
The samples 7

C2 0.097699 | 0.096065 | 0.099344 | 0.099790 | 0.099596 | 0.104011 0.106061 0.106712
C3 0.078481 0.081599 | 0.081575 | 0.083904 | 0.085780 | 0.087307 | 0.089119 | 0.090019
C5 0.092939 | 0.094164 | 0.096357 | 0.096435 | 0.098301 0.101044 | 0.102620 | 0.103950
C6 0.094784 | 0.097396 | 0.092992 | 0.100848 | 0.096339 | 0.106589 | 0.102152 | 0.112396
C7 0.083116 | 0.085049 | 0.086681 0.087484 | 0.088299 | 0.090738 | 0.092385 | 0.094044
C8 0.089080 | 0.089561 0.085723 | 0.092258 | 0.091153 | 0.096599 | 0.098612 | 0.100608
Din reprezentarea grafica a valorilor obtinute From the diagram of the values of the

(Fig. 4) si din datele prezentate in Tabelul 4, se poate
observa ca rezultatele cele mai bune ale coeficientului
de conductivitate termicad s-au obtinut pentru
compozitele C3 si C7, valorile cele mai mici
mreglstrandu se pentru o temperaturd exterioara de
-20°C si interioara de 20°C. Cele mai mari valori ale
lui A, s-au inregistrat pentru compozitele C2 si C6. In
cazul compozitelor C7 si C6, care au aceleasi
materiale inglobate in structura, cantitatea de aschii
de lemn trebuie sa fie mai mare decét cea de
puzderie de canepa. Pentru compozite C3 si C2, se
poate preciza ca fibra de lemn este un mai bun
material izolator comparativ cu aschiile de lemn, daca

se tine cont ca ambele au acelasi grama;.

measurements (Fig. 4) and from the data presented in
Table 4, it can be seen that the best results of the
coefficient of thermal conductivity were obtained for
the composites C3 and C7, the lowest values being
recorded for an outdoor temperature of -20°C and an
indoor temperature of 20°C. The highest values of A
were recorded for the composites C2 and C6. In the
case of C7 and C6 composites, similar as component
materials embedded in the structure, the amount of
wood chips should be grater than that of hemp
particles. For C3 and C2 samples is to be mentioned
that the wood fibre is a better thermal insulating
material than the wood chips, considering that the
samples have the same mass.

0.115
°z
= o110
= 0
g é E 0.105 ——C2
S ° 20100 —=—C3

—a—C5

8 £ 5 0.095
3E © ——C6
5 = ug 0.090 - P
o8 o
= E 0.085 —e—C8
Q £
O 2  0.080

0.075

1 3 4 5 .6 8
Punctele de masurare / The measuring points

Fig. 4.
Valorile masurate ale coeficiecntului de conductivitate termica / The measured values of the thermal
conductivity coefficient.
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in cazul panourilor C7 si C5 (care au in
compozitie aceleasi tipuri de materiale dar in cantitati
diferite), se poate afirma ca pentru prima proba s-au
inregistrat valori mai mici ale coeficientului de
conductivitate termica, fapt datorat unui continut cu
69% mai mare de aschii de lemn. Pentru unele
compozite (in special pentru C6 si C8), In unele
puncte de masurare, s-au inregistrat fluctuatii ale
valorilor coeficientului de conductivitate termica,
fenomenul putand fi explicat prin unele neuniformitati
prezente pe suprafetele panourilor.

Analizand valorile prezentate in Tabelele 2 si 4,
se poate observa ca pentru panoul cu cea mai mare
capacitate de izolare termica C3, s-a obtinut cea mai
mic4 valoare a densitétii p = 677.08kg/m°.
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In case of the C7 and C5 panels (which are
composed of the same types of materials but in
different amounts), it can be noticed that for the C7
sample, lower values of the coefficient of thermal
conductivity were recorded, due to a higher content
(69%) of wood chips. For some composites
(especially for C6 and C8), there were variations of
the values of the coefficient of thermal conductivity in
some points of measurement, the phenomenon being
explained by the presence of some irregularities on
the faces of the panels.

Analyzing the values shown in Tables 2 and 4,
it can be seen that the better thermal insulation
capacity belongs to C3 panel, for which the lowest
density p = 677.08kg/m3 was obtained.

8. 0.1200 4 8. 0.1200 4
ES b , Es
T © ] m Densitate 8o
e § 0.1000 Density C7 2 § 0.1000 = Densitate /
= = = Density C6
S S 0.0800 | - 7708 35 00800 “Tes
S:g ] Densitate/ § z<
‘g S E 0.0600 - —  Density C5 < é £ 0.0600 - — m Densitate /
SEz = 733.33 SE = Density C8
(0]
zs 0000 = Densitate / TS 004001 = 716.67
€ E Density C2 € E .
2 3 0.0200 _ 2 g 0.0200 Densitate /
s 2 = 72017 38 i
5 F B Density C3
8~ 0.0000 - 3 0.0000 - - 677.08
1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8
Punctele de masurare / The measuring points Punctele de masurare / The measuring points
Fig. 5.

Densitatea compozitelor vs. valorile masurate ale coeficientului de conductivitate termica / The density
of the composite panels against the measured values of the thermal conductivity coefficient.

Conform graficelor prezentate in figura 5, se
poate observa ca o scadere a densitatii compozitelor
nu implica in mod obligatoriu o scadere a
coeficientului de conductivitate termica.

CONCLuUzIl

Chiar daca valorile coeficientului  de
conductivitate termica pentru compozitele realizate
(A=0.112+0.078W/mK), sunt mai mari decat cele ale
polistirenului (A=0.036+0.046W/mK, Yucel s.a. 2003),
iar densitatile sunt mult mai mari decat cele ale
polistirenului (p = 10+30kg/m3, Yucel s.a. 2003),
trebuie tinut cont c& din punctul de vedere al toxicitatii
acestuia din urma, este de preferat a se utiliza la
izolarea termica a cladirilor civile si industriale,
compozite cu insertii din materiale ecologice.

Prezenta in structura compozitelor a agchiilor si
fibrelor de lemn, precum si a lanii si puzderiei de
cénepa, au condus la obtinerea unor valori mici ale
coeficientului  de  conductivitate termica. De
asemenea, utilizarea stufului ca material de insertie
alaturi de lana, s-a dovedit a fi o alegere potrivita,
compozitul C8 ocupénd a treia pozitie ca panou bun
izolator termic.

BIBLIOGRAFIE / REFERENCES

According to the diagrams presented in Fig. 5,
it can be noticed that the decreasing of the composite
density value does not compulsory mean that the
thermal conductivity coefficient decreases.

CONCLUSIONS

Even if the values of the coefficient of thermal
conductivity for the new tested composites
(A=0.112+0.078W/mK) are higher than those of
polystyrene (A = 0.036+0.046W/mK), (Yucel et al.
2003), and the densities are higher than those of
polystyrene, (p = 1O+30kg/m3), (Yucel et al. 2003),
due to the toxicity of the latter one it is recommended
to use the materials made of ecological components
for the thermal insulation of buildings.

The presence of wood chips and wood fibers,
of wool and hemp particles in the structure of the
composites, led to the obtaining of low values of the
coefficient of thermal conductivity. The use of reed as
an insertion material, together with wool, proved to be
a good solution, due to the fact that the C8 composite
panel occupied the third test position as thermal
insulator.

Cosereanu C, Lazarescu C-tin, Curtu I, Lica D, Sova D, Brenci LM, Stanciu MD (2010) Research on new
structure to replace polystyrene used for thermal insulation of buildings. In Materiale Plastice 47(3):341-345.

40



ONLINE ISSN 2069-7430 PRO LIGNO Vol.9 N°3 2013

ISSN-L 1841-4737 www.proligno.ro pp. 34-41

Final energy consumption, EU-27, 2010.
http://epp.eurostat.ec.europa.eu/statistics explained/index.php?title=File:Final energy consumption, EU-
27, 2010 (1) (%25 of total, based on tonnes of oil equivalent).png&filetimestamp=20121012130317

ISO 8301/1991-08-01. Thermal insulation — Determination of state thermal resistance and related properties —
Heat flow meter apparatus.

Olarescu CM, Cosereanu C (2011) Research on the thermal insulation potential of some compositer made of
biodegradable materials. In PRO LIGNO 7(3):54-58.

Proposal for a DIRECTIVE OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL on energy efficiency
and repealing Directives 2004/8/EC and 2006/32/EC/*COM/2011/0370 final-COD 2011/0172*/http://eur-
lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:52011PC0370:EN:NOT

Takagi H, Kako S, Kusano K, Oisaka A (2007) Thermal conductivity of PLA-bamboo fiber composites. In
Advanced Composite Materials 16(4):377-384.

Yongqun X, Queju T, Yan C, Jinghong L, Ming L (2011) Manufacture and properties ultra-low density
fiberboard from woodfibre. In BioResources 6(4):4055-4066.

Yucel KT, Basyigit C, Ozel C (2003) Thermal Insulation Properties of Expanded Polystyrene as Construction
and Insulating Materials, Fifteenth Symposium on Thermophysical Properties, Boulder-Colorado-USA.

41



