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Rezumat:

Lucrarea prezinta solutii constructive de izolare
termica pentru peretii cladirilor, utilizdnd materiale
biodegradabile si reciclabile. Materialele compozite cu
rol de izolare termica sunt realizate din degeuri de fibre
textile din sectorul industrial, fibre de lemn si aschii de
lemn din industria lemnului, precum gi din lianti minerali:
gips, ciment, praf ceramic si argild industriald. Pentru
fiecare tip de material compozit au fost determinati si
comparati  coeficientii de conductivitate termica.
Rezultatele finale privind izolarea termica a peretilor s-
au obtinut dupa utilizarea soft-ului de analizd a acestei
proprietdti pentru diverse variante de compozite
propuse. Principalul avantaj al materialelor propuse este
legat de caracteristica lor ecologicd in comparatie cu
structurile clasice utilizate astdzi in izolarea termica a
cladirilor.

Cuvinte cheie: ecologic; cladire; termic; izolare;
transfer.
INTRODUCERE

Polistirenul, ca material utilizat pentru izolarea

termica a cladirilor, este clasificat de catre Agentia de
Cercetare a Cancerului ca fiind un posibil producator al
acestei boli la om. Nu poate fi reciclat, fiind cunoscut
faptul ca plasticul se degradeaza pe o perioada de pana
la 400 de ani. Un alt dezavantaj al acestuia este faptul
ca este |nf|amab|| temperatura maxima la care rezista
find de 75°C. iIn ciuda caracteristicilor sale negative,
polistirenul este un produs petrochimic si un material
plastic utilizat ca izolator termic pe peretii exteriori ai
cladirilor, salvand 70% din pierderile de caldura, avand
si avantajul unei greutati reduse. Coeficientul de

Abstract:

The paper presents constructive solutions for
thermal insulation of the building walls, using recycled
and biodegradable materials. The thermal insulating
composite materials are made of textile fibers obtained
from waste of the textile industrial sector, wood fibers
and wood chips from the wood industrial sector and
mineral materials as binders: gypsum, cement, ceramic
dust or industrial clay. For each type of composite
material, the thermal conductivity coefficient has been
determined and compared. The final results of thermal
insulation of the walls were obtained after using the
software of analyzing the thermal insulation property of
various proposed composites. The main advantage of
the proposed materials is their ecological characteristic
compared with classical structures used today in
buildings thermal insulation.

Key words: ecologic; building; thermal;
transfer.

insulating;

INTRODUCTION

Polystyrene, as a material used for thermal
insulation of the buildings is classified by the
International Agency for Research on Cancer to be a
possible human carcinogen. It can not be recycled,
being known that the plastics can take up to 400 years
to break down in alandfill. Another disadvantage is its
high flammability, having the maximum recommended
operating temperature of 75°C. Despite its negative
characteristics, polystyrene as a petrochemical product
and plastic material it is used as an insulating material
on the exterior walls of the buildings, saving 70% of the
total heat loss and having also the advantage of the low
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conductivitate termica determinat prin metoda platanelor
este intre 0,036 si 0,046W/mK pentru polistirenul
expandat cu densitati in intervalul 10-30kg/m® (Yucel
s.a. 2003). Coeficientul de conductivitate termica este
principalul indicator al proprietétii de izolare termica
pentru orice structurd. S-a gasit in literatura de
specialitate, de exemplu, (Folaranmi 2008), ca
proprietatea de izolare termica a argilei se
imbunatateste de aproximativ patru ori (0,06W/mK fata
de 0,250W/mK) atunci cand se combina cu praf de
lemn, fatd de 75% (numai 0,180W/mK), cand se
amesteca Tmpreuna cu cenusa. Astfel, materialele
compozite au inceput sa satisfacd mai bine cerintele de
izolare termica, in pofida celor pure. Referindu-ne la
polistiren, o varietate de aditivi si agenti chimici au fost
introdusi in amestec pentru a-i imbunatati proprietatile.
Cu toate acestea, ei nu i-au putut impiedica proprietatea
de a se topi la temperatura joasa si caracteristica de
non-biodegradabilitate. Cercetarea se bazeaza pe
determinarea coeficientului de conductivitate termica
pentru structurile propuse, realizate din aschii de lemn,
deseuri de materiale textile (l1ana) si lianti minerali
precum gipsul, cimentul, praful ceramic si argila
industriala in diferite proportii. In final, aceste rezultate
vor fi comparate cu valorile corespunzatoare
polistirenului. Aceste materiale se vor incadra in
structura unor panouri stratificate de placare, cercetari in
acest sens fiind efectuate si de alti autori (Scutaru 2006)
pentru cresterea izolarii termice a peretilor si vor fi
analizate din punct de vedere termic.

OBIECTIVE

Lucrarea de fata isi propune prezentarea a 18
structuri ecologice noi de compozite, rezultate in urma
combinarii diferite a aschiilor de lemn, fibrelor de lemn
cu fibre textile de lana si diverse tipuri de lianti
(Cosereanu s.a. 2010) si analizarea acestora cu ajutorul
unui program de  simulare computerizata privind
capacitatea lor de izolare termica. In vederea efectuarii
simularii, compozitele s-au considerat a fi integrate intr-o
structura de perete si s-au determinat cu ajutorul
programului de simulare valorile rezistentelor termice si
ale fluxului termic. Acestea au fost comparate cu valorile
obtinute pentru structura unui zid de caramida de 40cm,
iar pentru una din structurile simulate s-a realizat si
determinarea experimentala a datelor, pentru verificarea
acuratetii.

METODA, MATERIALE $1 APARATURA

Materialele propuse pentru izolarea termica a
cladirilor, ca materiale ecologice, sunt realizate din
materiale de ranforsare precum aschiile si fibrele de
lemn, Tmpreuna cu deseuri din lana netoarsa si lianti
diferiti, utilizati pentru realizarea conexiunilor intre
materialele de ranforsare. Acesti lianti apartin
categoriilor diverse si sunt urmatorii:

- copolimeri acrilici ecologici: lac si vopsea;

- lianti minerali: argila, gips, ciment;

- altele: faina de grau.
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weight. Thermal conductivity coefficient determined by
plate method shows values between 0.036 and
0.046W/mK for expanded polystyrene with densities in
the range of 10-30kg/m3 (Yucel et al. 2003). The thermal
conductivity coefficient is the main indicator of the
thermal insulating property of any structure. It was found
in the literature, for example, (Folaranmi 2008), that the
thermal insulating property of the clay is improved
approx. four times (0.06W/mK against 0.250W/mK)
when mixing it with sawdust, instead of 75% (only
180W/mK) when mixing it with ashes. Thus, composite
materials started to satisfy better the requirements of
thermal insulation rather than pure materials. Referring
to polystyrene, a variety of additives and chemical
agents were mixed in its composition in order to improve
some of its properties, but all these can not stop its
properties of melting at low temperature and its non -
biodegradable characteristic. The research will focus on
the determination of the thermal conductivity coefficient
of the proposed structures, made of wood chips, waste
of natural textile fibers (wool) and mineral binders as
gypsum, cement, ceramic dust or industrial clay in
various proportions. Finally, these results will be
compared with the polystyrene values. These materials
will be placed in the structure of certain stratified panels
for walls, as researched by other authors (Scutaru 2006)
in order to increase the thermal insulation of the walls
and they will be analyzed for the thermal point of view.

OBJECTIVES

The paper intends to present 18 new ecological
composite structures resulted from different combination
of wood chips, wood fibers with wool fibers and various
binders (Cosereanu et al. 2010) and to analyze them
using a computer simulation program in order to get data
about their thermal insulating capacity. In order to
perform the simulation program, the composites were
considered to be integrated into a wall structure and the
values of thermal resistance and heat flow were
determined for each structure. The results were
compared with the case of a brick wall structure of 40cm
thickness and then, the experimental values determined
for one of the analyzed structure gave data about the
accuracy of the analysis.

METHOD, MATERIALS AND EQUIPMENT
The proposed composites for building thermal
insulation, as ecological materials, are made of
reinforcing natural materials as wood chips and wood
fibers, together with non-woven wool waste and different
binders used to connect the reinforcing materials
together. They belong to various categories and they are
as follows:
- ecologic acrylic copolymers: lacquer and paint;
- mineral binders: clay, gypsum, cement;
- others: wheat flour.
Some of the obtained structures can be seen in
Fig. 1. Eighteen different types of composite structures
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Céateva din structurile obtinute se pot observa n
Fig. 1. Optsprezece tipuri diferite de structuri de
compozite au fost analizate din punct de vedere al
izolarii termice, dupa ce a fost determinat experimental
coeficientul de conductivitate termica prin metoda
platanelor, utilizdnd masa Bock (Olarescu si Cosereanu
2011). Acestea sunt prezentate Tn Tabelul 1.

Compozitele propuse au fost utilizate intr-o
structura tip sandwich destinata caselor din lemn si
comparate cu structura de zid de caramida din punct de
vedere al izolarii termice. Structura sandwich este

alcatuita din trei straturi: fata interioara este o placa
uzuala de OSB, miezul se schimba succesiv cu una din
cele optsprezece structuri prezentate in Tabelul 1, iar
cea de-a doua fata (cea exterioara) este o structura
lemn si

compozita realizatda din aschii de ciment

(cunoscuta ca structura C3).
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were analyzed from the thermal insulating point of view,
after the thermal conductivity coefficient was
experimentally determined by method of heating plates,
using Bock table (Olarescu and Cosereanu 2011). They
are presented in Table 1.

The proposed composites were used in a wall
sandwich structure designed for wooden houses and
compared with a brick wall structure in the terms of
thermal insulating property. The sandwich structure has
three layers: the interior face is a common oriented
strand board (OSB), the core is changed successively
with each of the eighteen structures presented in Table
1 and the second face (the exterior one) is a composite
structure made of wood chips and cement (known as C3
structure).

Fig. 1.

Structuri de compozite ecologice utilizate pentru izolarea termica a cladirilor / Structures of
ecological composites used for buildings thermal insulation.

Tabelul 1/ Table 1

Structurile de compozite propuse pentru izolarea termica a cladirilor / The composite structures proposed
for thermal insulation of the buildings

Materiale de ranforsare/
. Reinforcing materials Fete
Struct. ' . L.|ant/ Cod/ Aschii Fibre Fjbre Apa/ carton/
no. Liant/Binder Binder Code lemn/ lemn/ lana/ Water, Cardboard
amount no Wood | Wood | Wool [ml] faces
chips, fibres, fibers,
[a] ] [a]
1 Faina 650/ Wheat F2 100 100 100 1000 -
flour 650 type 5009

2 F3 150 - 150 1000 -

3 Ciment/ Cement 4409 C3 150 - 150 250 -

4 ot ceraricl 1000g | Pc2 | %0 | 100 | 100 | 500 :

7 600g G5 150 - 150 500 -

8 600g G6 150 - 150 500 -

9 . 1000g Gi1 150 - 150 800 -
10 ey Eppaum) 1000g | G12 100 100 100 900 -
11 1000g G13 100 100 100 1000 2
12 1000g G4 150 150 150 1300 2
13 350 ml A4 150 150 -
14 500 ml A5 100 100 100 500 -
15 Lac acrilic/ Acrylic 400 ml Al 100 100 100 400 -
16 laquer 500 ml A12 100 100 100 400 -
17 600 ml A13 100 100 100 400 -
18 700 ml Al14 100 100 100 400 -
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Aceasta ultima structura este realizata din 150g This last structure is made of 150g wood chips,
aschii de lemn, 600g ciment amestecat cu 500ml de apa. | 600g cement mixed with 500ml of water. This
Pe acest compozit s-a aplicat o plasa de armare, s-a | composite was covered by reinforcing mesh, plastered
gletuit si s-a vopsit asa cum se face pentru peretii | and painted as the exterior walls are (Fig. 2).
exteriori (Fig. 2). A computer simulation was developed for these

Pentru aceste structuri s-a realizat o simulare | structures, where the thermal resistance and the heat
computerizata si s-au calculat rezistenta termica si fluxul | flow per unit area were calculated and compared. The
termic, comparéndu-se intre ele. Rezistenta termica | thermal resistance of any homogeneous building
specifica la transferul de caldurad unidirectional al unui | component on the heat transfer represents its thermal
element din constructii omogen reprezinta capacitatea de | insulating capacity. For stratified structures, its value is
izolare termica. Valoarea acestei marimi, pentru | calculated according to equation 1.
structurile stratificate, se calculeaza cu relatia 1. R=Rg +Y Rg +Rsp [m>K /W] 1)

R=Rg +Y Rg+Rgz [m°K /W] (1) | where: Rg is the superficial thermal resistance on the
in care: Rg reprezintd rezistenta la transfer termic | heat transfer for the inner surface, in m°K/W and it is
superficial la nivelul suprafetei interioare, in m°K/W si se | calculated using equation 2.
calculeaza cu relatia 2. 1 5

Ry =— [m°K/W] (2)

Ry = [m?KW] @) 2
a; where: a; is the superficial heat transfer coefficient for
in care: a; este coeficientul de transfer termic superficial | the interior area;
la interior; Rs— specific thermal resistance of a homogeneous
Rs — rezistenta termica specifica a unui strat | layer of building material and it is calculated using
omogen al elementului de constructii si se determina cu | equation 3. For more layers of a sandwich structure
relatia 3. Pentru mai multe straturi ale unei structuri | the specific thermal resistances of all homogeneous
sandwich se fnsumeaza rezistentele termice specifice | component materials are cumulated (> Rs).
fiecarui strat omogen (3 Rs).

‘;}.‘:-4(' :f"
Structura C3
Structure C3

Structura
compozita /
Composite
structures

Fig. 2.
Structura sandwich utilizata pentru simularea computerizata a proprietatii de izolare termica / The sandwich
structure used for computer simulation of thermal insulation property

RS=% [m*K /W] 3) RS=% [m*K /W] 3)
in care: d este grosimea, in mm, si A este coeficientul de | where: d is the thickness, in mm, and A is the thermal
conductivitate termica, in W/mK; conductivity coefficient, in W/mK.

Rse — rezistenta la transfer termic superficial la Rse — superficial thermal resistance on the heat

nivelul suprafetei exterioare, in m?K/W si se calculeaza | transfer for the outer surface, in m?K/W and it is
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cu relatia 4.

1
Rse = K] (4)
in care: a, este coeficientul de transfer termic superficial
la exterior.

Cu cét rezistenta termica este mai mare, cu atét
materialul este mai bun din punct de vedere al izolarii
termice.

Fluxul termic, g, reprezinta cantitatea de caldura,
@, schimbata intr-o ora printr-o suprafata de arie data, A
(relatia 5).

g=D*A (W /m*] 5)

Pentru simularea computerizata s-au introdus
datele obtinute Tn cercetari anterioare (Olarescu si
Cosereanu 2011): dimensiunile panourilor, coeficientul
de conductivitate termica pentru fiecare dintre straturile
structurii sandwich. Interfata soft-ului pentru introducerea
datelor se poate observa in Fig. 3.

Calculation and Simulation of the stationary heat transfer through wooden houses walls
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calculated using equation 4.

R =—— [mPK/W] (4)
a@
where: a, is the superficial heat transfer coefficient for
the exterior area.
The thermal resistance is higher, the material is
better in terms of thermal insulation.

The heat flow, q, represents the heat amount, @,
exchanged in an hour through a specific area, A
(equation 5).

g=D*A (W /m*] 5)

The results obtained in previous research

(Olarescu and Cosereanu 2011) were used for data set

up in the computer simulation: board sizes, thermal

conductivity coefficient for each layer of the sandwich

structure. The software interface for data set up is
shown in Fig. 3.

Generalinformation Caeullion | Simubton|
Structure widthLinmm  [250 Inside temperature tiinC 20 Outside temperature, C [20
Field | Fied I Field I
v hetiae Pedwahi. [F5— || fofvale  fisdwahi2 [T ||~ folte  Fedwiang, [
Mateiicls [hcines: Materials W Materials [hckres:)
[Compozi de ciment (145m +| [123 || [ = || =i
[PrcsFoe1zarm -] [8783 | | = (] EN
8 e =il = =) .
[ = || = i I =|
[ 3 Y I S i I =|
[ = . || = i I Eljl [}
[ = =T || El Fieldl  Field2  Field3
! A =L ST ey PR [ [
i mer e
\ = - = |- T | ety [1500
} ﬂ ”: } i ”: } i ”: Heat s per urit area, inw/mz | 4132226
[ = . | = |l | .| e P——
[ =Wl = . = | [
Stcture thickness, inmm [B1.033 Stustuiethickness. inmm | Stucture thickness,inmm | I Dose

Fig. 3.
Interfata soft-ului pentru introducerea datelor in vederea simularii computerizate a proprietatii de izolare
termica / The software interface for data set up in the computer simulation of thermal insulation property

7 Simulated values

|Tm:kn|The.m Tesist | Heat flu

41.16000 j

=Tk

Simulation of the Resistance to thermal permeahilty R [m2kiv]

B1.0
40.0
56.5
57.0
555
57.0
675
53.0
&7.0

097183
0.95712
082903
0.72658
078738
0.79775
078168
0.83283
0.76385

Nr. |Stucture
Hstlu:tulej
structure_2 41.79200
48.24300
56.02200
50.80100
50.14100

51.17200

stiucturs_3
stiucture_d
stiucturs_5
stiucture_5
stiucturs_7

48.023900 0

52 36700
El

stiucture_8

@ m S | e oW o

stiucturs_3

:

10
Structure

Back

" Heat flux per unit area

Fig. 4.

Rezultatele simularii rezistentei termice pentru structurile 1-18, ca miez in structura sandwich comparate cu
un zid de caramida cu goluri cu grosime de 400mm (structura 19)/ Results of the thermal resistance
simulation for structures 1-18, as core in the sandwich structure, compared with a brick wall of 400mm
thick (structure 19)
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Simulation of the Heat flux per unit area [AinZ]

W‘Slructule |mnkn|The.m resist |Heatl\ux ii
suctwe_1 | 610 | 097183 | 4116000

0.95712
0.82903

stucture_2 | 90.0 41.79200

stucture_3 56.5 4824300
5502200

50.80100

structuie_ 4 | 57.0

2

3

4 072638
& stuctwe 5 | 555

B

7

8

El

0.78738
0.79775
0.78168
083283

stuctuie_§ | 57.0 5014100

stuctuie_7 | 57.5 §1.17200
stucture_8 53.0 48.02900

076385 52 36700

structue_ 3 | 57.0

Bl

2[5

o

10
Structure

EBack

" Theimal resistance

Fig. 5.

Rezultatele simularii fluxului termic pe unitatea de suprafata pentru structurile 1-18, ca miez in

structura sandwich, comparate cu un zid de caramida cu goluri cu grosime de 400mm (structura 19) /

Results of the heat flow per unit area simulation for structures 1-18, as core in the sandwich structure,
compared with a brick wall of 400mm thick (structure 19)

REZULTATE

Rezultatele simularii computerizate si valorile
obtinute pentru rezistenta termica si fluxul termic pe
unitatea de suprafata sunt prezentate in Fig. 4, respectiv
Fig. 5, in mod comparativ. Avand in vedere grosimile
diferite ale compozitelor studiate, pentru o comparatie
mai corecta s-a realizat simularea computerizata pentru
obtinerea rezistentei termice si a fluxului termic pentru o
structura de 1mm grosime. Rezultatele sunt prezentate
in Fig. 6 si Fig. 7.

7 Simulated values

N | Structure.

RESULTS

The results of computer simulation and the values
of thermal resistance and heat flow per unit area are
comparatively presented in Fig. 4 and Fig. 5
respectively. Considering the different thicknesses of the
studied structures, a computer simulation of the same
structures, but on a thickness of Tmm has been done, in
order to make a more accurate comparison of the
thermal resistance and heat flow. The results are
presented in Fig. 6 and Fig. 7.

=l

|Thmkn|ThElm Tesist |HEaIHux ﬂ
smuctre_1 | B0 001533 25107000

stuolwe_2 | 800 OOOBZ | 3761.300C
00467
00275

0.ot413

27261000
1363000
28135000

stuctre 3| 565
stuctue_¢ | 57.0
stuclue 5 | 655
0040
001353
omaz
0.01340

2858 000C
29424000
2833 7000
2934.900C

stuctre & | 57.0
stuctue 7 | 57.5

structue 8 | 53.0

W M e s w o

sructure_ 9 57.0

L

Simulation of the Relative resistance to thermal permesbilty R Im2Kan]

Structure

& Theimal resistance

© Heat fluz per unit area

Fig. 6.
Rezultatele simularii rezistentei termice pentru 1mm din structurile 1-18 ca miez, comparate cu 1mm
structura de zid de caramida (structura 19)/ Results of the thermal resistance simulation for 1mm thickness
of structures 1-18 as core, compared with 1mm structure of brick wall (structure 19)

7 Simulated values

N

Structure

~=1Blx|

Simulation of the Relative heat flux per unit area [Win24 mm]

|Thickn|1harm esist | Heat flux i|

structure_1 E1.0 001593 2510.700C:

stiucture_2 a0.0 0.01063 3761.3000

structure_3 565 001487 27261000

stucture_4 70 001275 31363000

structure_5 555 0.01419 2819.5000

stucture_fi 70 001400 2858, 000C

stiucture_7 575 0.01353 2542 4000

stucture_ 8 f30 001412 2833 7000

@ N m o s ow o

stiucture_3 57.0 0.01340 2554.900C

o

10
Structure

Back

" Thermal resistance

" Heat flux per unit aregt

Fig. 7.
Rezultatele simularii fluxului termic pentru Tmm din structurile 1-18 ca miez, comparate cu 1Tmm structura
de zid de caramida (structura 19)/ Results of the heat flow simulation for 1Tmm thickness of structures 1-18
as core, compared with 1mm structure of brick wall (structure 19)
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CONCLuziIl
Asa cum se poate observa din diagramele

obtinute Tn urma simularii, din Fig. 4 si Fig. 5, valorile
maxime ale rezistentei termice si valorile minime ale
fluxului de caldura pe unitatea de suprafata calculat pe
timp de iarna pentru o temperatura interioara de 20°C si
0 temperatura exterioard de -20°C s-au obtinut pentru
urmatoarele structuri in ordine:

- structura 17;

- structurile 18, 13, 15 ;

- structura 16;

- structurile 14, 1;

- structura 3 ;

- structurile 5, 6, 7, 8;

- structurile 4, 9, 10;

- structurile 11, 12;
Conform gruparii din Tabelul 1, se poate concluziona ca
cele mai bune izolatoare termice sunt compozitele care
utilizeaza ca liant lacul acrilic, in speta cel cu reteta
structurii A13, urmate apoi de cele cu faina, ciment si
gips. Pentru structura sandwich avand ca miez
compozitul G12 s-a determinat experimental coeficientul
de conductivitate termica prin metoda platanelor,
utilizand masa Bock, obtindndu-se o valoare de
0,49W/mK. Cu aceasta valoare s-a calculat rezistenta
termica, obtindndu-se valoarea de 0, 776m°K/W, destul
de apropiata de cea simulata si anume de 0,725m°K/W.
Noi determindri experimentale pe aceste structuri
sandwich pot fi facute in cercetari viitoare si comparate
cu valorile obtinute prin simulare, In asa fel incat sa se
poata determina o relatie Tntre valoarea teoretica,
simulata, si cea experimentald. Erorile care apar se
datoreaza neomogenitatii structurilor compozite, de care
programul de simulare nu poate tine cont. Este foarte
interesanta comparatia acestor structuri compozite,
analizate in lucrare, cu structura unui zid de caramida cu
grosimea de 40cm, atat din punct de vedere al
rezistentei termice (Fig. 4 si 6), cat si a fluxului termic
(Fig. 5 si 7). Se poate observa ca rezistenta termica a
zidului de caramida este mult mai redusa decéat a
structurilor analizate, iar fluxul termic mult mai mare.

BIBLIOGRAFIE / REFERENCES

COSEREANU, C., LAZARESCU, C., CURTU, I.,

PRO LIGNO

www.proligno.ro

Vol.8 N°1 2012
pp. 28-34

CONCLUSIONS

As the computer simulated diagrams in Fig. 4 and
Fig. 5 shows, the maximum descending values of the
thermal resistance and the minimum values of the heat
flow per unit area in the wmter time conditions, when the
inside temperature is 20°C and the outside one is -20°C
were obtained for the following structures:

- structure 17;

- structures 18, 13, 15 ;

- structure 16;

- structures 14, 1;

- structure 3 ;

- structures 5, 6, 7, 8;

- structures 4, 9, 10;

- structures 11, 12;
In the terms of the data in Table 1, it can be concluded
that the best thermal insulating composites are those
that use acrylic lacquer as binder, especially for the
recipe of A13 structure, followed than by those with
wheat flour, cement, clay and gypsum binders. For the
sandwich structure with G12 composite core, the
thermal conductivity coefficient was experimentally
determined by method of heating plates, using Bock
table, obtaining a value of 0.49W/mK. Using the
experimental value, the thermal reS|stance has been
calculated, obtaining a value of 776m°K/W, qwet close
to the computer simulated value of 0,725m°K/W. New
experimental tests will be performed on these sandwich
structures in future research and the values will be
compared with the simulated ones, so to determine an
equation of the variation of experimental value against
the theoretical one. The errors that occur can be
explained by the heterogeneity property of the
composite structures, which the computer simulation
program does not consider. The comparison between
the composite structures and the brick wall structure with
a thickness of 40cm is very interesting, both in terms of
thermal resistance (Fig. 4 and 6), and heat flow (Fig. 5
and 7). It can be observed that the thermal resistance of
the brick wall is much lower than that of the analyzed
composite structures, and the heat flow is huge.
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