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The aim of this paper is to present the performance 
of some composite panel products, in which, the core 
consists of a sheep wool mattress and the exterior is a 
closed cement based binder casing. The experimental 
results revealed the possibility of preserving the thermal 
insulation propertiy of the sheep wool mattress, together 
with the substantial improvement of both compressive and 
perpendicular tensile strength on the composite panel 
facings, but also impact resistance and penetration, while 
maintaining a low surface water permeability. The 
experimental results indicated a water permeability of the 
system of approximately 0.2 kg/m2h0.5, which satisfay 
classification requirements I2 for impact resistance and 
PE200 from the point of view of penetration resistance, 
while maintaining a thermal resistance in the field of 1.20-
1.49 m2K/W. These performances contribute substantially to 
a wider range of applications which include outside thermal 
insulating products, without any further protection 
measures than plastering with a usual decorative plaster. A 
favorable framework is being developed for the production 
of new sustainable eco-innovative products for the 
construction field. 

 
 

  
   Saltelele din lână de oaie sunt bine-cunoscute 

 și se utilizează ca material termoizolant în construcții. 
Scopul acestei lucrări este de a prezenta performanțele 
unor produse de tip panou compozit în care miezul îl este 
constituit de saltea din lână de oaie iar exteriorul este o 
carcasă închisă realizată dintr-un liant cementos. 
Rezultatele experimentale au evidențiat posibilitatea 
păstrării caracterului termoizolant al saltelei din lână de 
oaie, concomitent cu îmbunătățirea substațială a 
rezistențelor la compresiune și tracțiune perpendiculară pe 
fețele panoului compozit, a rezistențelor la impact și 
penetrare păstrând o permeabilitate redusă la apă a 
suprafeței. Rezultatele experimentale indică o 
permeabilitate la apa din sistemul de aproximativ 0,2 
kg/m2h0.5, satisfacția cerințelor de clasificare I2 din punct de 
vedere al rezistenței la impact și PE200 din punct de vedere 
al rezistenței la penetrare, în condițiile menținerii unei 
rezistențe termice în câmpul de 1,20-1,49 m2K/W. Toate 
aceste performanțe ale panourilor compozite cu miez din 
lână de oaie contribuie substanțial la extinderea domeniului 
de utilizare și pentru aplicații de termoizolare la exteriorul 
clădirilor, fără alte măsuri de protecție ulterioară decât 
folosirea unei tencuieli decorative uzuale. Astfel, se 
realizează cadrul favorabil dezvoltării de noi produse eco-
inovative sustenabile destinate utilizării în construcții. 
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1. Introduction 

 
It is well known that, at global level, there is 

an increased focus on the production and use of 
sustainable materials, from renewable or recycled 
resources, with as little as possible impact on the 
environment and which could contribute to the 
reduction of pollution. In order to acheive this, 
various research in the field of thermal insulating 
processes and materials have been made, which 
emphasized the possibility of using sheep wool 
resources to produce new typer of materials, due to 
its thermal insulation properties [1, 2]. Worldwide 
research has shown that the contribution of sheep 
wool insulation to global warming, quantified by the 
volume of greenhouse gases released, is much 
lower than those of other heat insulating materials, 
eg mineral wool or polystyrene [2 - 5]. A 
comparative analysis of the impact of different 

 types of heat insulating materials on global 
warming, situates sheep wool as having the lowest 
contribution on emissions (1.457 kg CO2eq / 
functional unit), 9-10 times lower than, for example, 
extruded polystyrene (13.22 kg CO2eq / functional 
unit) or textile and recycled paper thermal 
insulation (14.68 kg CO2eq / functional unit), and 
even half of the emissions generated by mineral 
wool (2.77 kg CO2eq / functional unit) [6]. 

  A similar reporting studied the ranking in 
terms of the energy consumption , throughout 
lifetime, from production to evacuation and 
recycling [3 - 5], and regarding the stored energy 
(MJeq / functional unit) [6] – which also showed 
lower values of this parameter for sheep wool 
thermal insulation. Most of the proposals for the 
intended use of sheep wool consisted in its layout 
in mattresses, 100% made of natural wool yarns or 
in semi-solid mats, in which, in addition to sheep 
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wool, 20-30% thermo-weldable polyester fibers 
were added. These types of products are covered 
by European Documents EAD 040005-00-1201: 
2015 [7] and EAD 040456-00-1201: 2017 [8], both 
in terms of quality requirements and also areas of 
use. 

Research conducted at the Politecnico di 
Torino, Department of Arhitecture and Design [9 - 
11] indicated some production aspects and sheep 
products processing in the Piedmont Region area, 
Italy, which, are also found in the existing situation 
in Romania. Thus, sheep farms are populated with 
breeds of milk and meat and less of breeds 
recognized for the fineness of the wool. Moreover, 
the wool is selected for the textile industry, and the 
thick or semi-thick (very little used in the textile 
industry) strands are stored under unfit conditions, 
discarded or burned, thus having a strong polluting 
impact. The use in the construction field of thick 
and semi-thick wool categories is thus very well 
received. 

The main use of sheep wool mattresses is 
as thermal insulation, quantified by heat 
conductivity coefficient. Research on the thermal 
conductivity coefficient λ, performed on wool 
mattress samples, indicated that it varies 
depending on specimen thickness, apparent 
density and average test temperature. 
Experimental results on wool mats showed that a 
50% increase in apparent density of the material 
generated a 15% reduction in thermal conductivity, 
if the test was performed at a temperature 
difference of 10° C, with 18% if the test was 
performed at a temperature difference of 20°C and 
with 21%, if the test is performed at temperature 
differences between 30°C and 40°C. On the other 
hand, under the same conditions of thickness, 
apparent density and average test temperature, the 
thermal conductivity coefficient varies, non-linearly, 
depending on the material humidity [1, 2]. 
 According to research carried out so far 
[12], the moisture sorption and desorption under 
the influence of relative humidity is one of the 
fundamental properties of wool fibers. Thus, it has 
been shown that, in general, the transfer of 
vapours within the thermal insulation materials and 
not only, is influenced by the phenomenon of 
sorption and by the specific resistance to the flow 
of water vapor, so that for two products with same 
density, the water vapor resistance factor, µ, can 
be very different. On the other hand, experimental 
research shows that the action of acidic or basic 
substances reduces the resistance and increases 
the breakability of the yarn, and the increase in 
temperature and humidity increases the wool yarn 
breaking elongation (from 30% for dry yarn to 70% 
for wet yarn ) because, in the presence of water, a 
molecular reorganization of the keratin of the yarn 
takes place [12]. This phenomenon is also 
sustained by Truter, which shows that, under 100% 
relative humidity conditions, the wool thread  

 undergoes a swelling process of 40% in the 
transversal direction and 1% in the longitudinal 
direction, the water molecules break into the yarn 
proteic structure, which leads to some protein links 
ruptures. The same research indicated that the 
kinetics adsorption of water on the wool yarn is 
influenced by the diameter of the yarn, the amount 
of water adsorbed being inversely proportional to 
its thickness [12]. The advantages of these 
mattress type products are: increasing the degree 
of thermal comfort in the isolated space; 
soundproofing, handling and commissioning 
without major difficulties; reduced impact on the 
environment during the production process; 
efficient use of a natural resource [2, 3, 5, 13, 14]. 

The main shortcomings of sheep wool 
mattresses are [2, 3, 5, 13, 15 - 17]: 

- mechanical strength - compressive 
strength, tensile strength perpendicular to faces, 
respectively parallel to the faces are reduced and 
vary depending on the manufacturing technology; 

- high water absorption when fully 
immersed in water; 

- suction of water from atmospheric 
humidity takes place at a greater speed than that 
of desorption; 

- in case of improper treatment and 
processing of the raw material, faulty positioning in 
the thermal insulation systems, in prolonged 
contact with humidity, fungal species (Alternaria 
alternata, Stachybotrys sp.) may appear which will 
have a negative impact on human health - allergy, 
asthma, cutaneous infections, paranasal sinusitis, 
osteomyelitis and peritonitis in patients on 
continuous ambulatory peritoneal dialysis (CAPD), 
stachybotryotoxicosis. 

As a result of these shortcomings, it is 
appreciated that sheep wool mattresses cannot be 
used to produce outdoor thermal insulation 
system, (ETICS), having an unsatisfactory 
behavior in the presence of water and a reduced 
resistance to wind pression / suction actions. 
Sheep wool mattresses can be used only in 
exterior insulation as part of a system that involves 
mandatory protection against moisture by using 
vapor barrier foils and by covering with panels 
which meet the strength requirements, thus 
achieving a sandwich type of element. 

The aim of this research was to develop a 
composite product that would capitalize the 
thermal insulation performance of sheep wool 
mattresses while reducing their shortcomings, so 
that they can be used in external thermal insulation 
works, easy to manipulate and implement. The 
main pursued objectives were: increasing the 
resistance to the action of water and to the action 
of the wind by increasing the compressive strength 
and increasing the resistance to the traction 
perpendicular to the faces, to obtain of a semi-
manufactured product, easy to manipulate and 
implement, with increased thermal properties 
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As a result, the possibility of enclosing 
sheep wool mattresses was analyzed, this being 
achieved by creating panels consisting of a core, 
represented by the sheep wool mattress and a 
composite cement-based coating. 

At global level, there were also intentions to 
obtain products that would reduce or eliminate the 
shortcomings of the wool mattress type products. 
Thus, the invention patent RO 120491 B1 [18] 
indicates a similar composite panel product in 
terms of use, with those covered by the present 
work, the main difference being that it is made of 
mineral sheep wool fibers glued with a 
thermosetting resin. Insulating panels products, in 
layers, with calcium hydroxide-based stiffening are 
also shown in the invention patent WO / 
2009/136383 [19]. None of these, however, 
indicate a panel type product made through 
enclosing sheep wool (retained in its original form, 
without altering the structure or composition), by 
creating a cement-based composite binder box. 
The advantage of the composite panels with sheep 
wool mattress core is precisely the unaltered 
preservation of the mattress that represents the 
core, thereby preserving a series of the genetic 
properties of the wool yarn, elasticity being one of 
the most important, the preservation of the yarn 
shape and the preservation the air volume between 
the wires. Through the enclosing process, besides 
the increase of physical-mechanical properties, in 
order to ensure the safety in operation 
requirements; prevention to penetration of insects, 
worms, rodents etc. and increaase of water 
resistance, by building a barrier, were the main 
objectives of the current study. The increase of the 
mechanical properties is desired in order for the 
final product, to withstand the suction - 
compression efforts generated by wind, those 
being considered the main mechanical efforts for 
facades 
 

 2. Materials and methods 
 

The materials used in this study to produce 
the composite panels with sheep wool core, were: 

• sheep wool mattresses (2 types) with 
characteristics presented in Table 1 and 
determined in accordance with the standards in 
force [21-23, 25-29]. Sheep wool mattresses were 
used without changing their initial thickness. 

• cement-based binder with thermal 
conductivity, λcement-based binder = 0.210 W / m2K, 
Table 2. 

The main challenge in producing this type 
of product was the application of the composite 
cementitious binder on the faces of the sheep wool 
mattress, so that, finally, a good adhesion and a 
smooth surface, without cracks, could be obtained. 
The specific natural elasticity of the wool fiber 
induces a specific elasticity of the mattress type 
product, regardless of the density at which it is 
made. Therefore, when applying the composite 
cement binder, under its weight, the wool mattress 
undergoes a slight tapping and, as a result of the 
specific procedure of stretching the binder on the 
surface of the mattress, slight changes occur 
under the action of encapsulating the wool. The 
possibility of cracks occurring is also a 
consequence of the high water absorption capacity 
of the wool mattress, and an artificially accelerated 
drying rate of water absorption in the wool 
mattress and a reduction in the amount of water in 
the fresh binder material, reduces the possibility of 
conducting hydration - hydrolysis reactions of 
cement granules in good conditions. 

Overcoming these barriers has been 
accomplished by adopting several techniques: 
 the preparation of the cementitious binder 
with dispersed polypropylene fibers, was carried 
out according to the fibre manufacturer's 
specifications, with a slight increase in water  
 

Table 1 
Physical-mechanical characteristics of sheep wool mattresses / Caracteristici fizico-mecanice ale saltelelor din lână de oaie 

Characteristic Mattress - Type 1 Mattress - Type 2 
Thickness (mm) 42.2 61.6 
Mass per square meter (kg/m2) 1.37 1.35 
Apparent density (kg/m3) 32.40 21.84 
Compressive strength at 10% of initial thickness (kPa) 0.38 0.25 
Thermal conductivity, λ10, dry (W/mK) 0.036 0.043 
Thermal resistance, (m2K/W) 1.11 1.40 
Tensile strength perpendicular to faces (kPa) 6.67 4.89 
Short-term water absorption (kg/m2) 3.65 3.39 
Long-term water absorption through partial immersion (kg/m2) 4.24 3.71 

 
Table 2  

Physical-mechanical characteristics of cement-based binder / Caracteristici fizico-mecanice ale liantului cementos 
Characteristic Cement-based binder Composite cementious binder coating 
Apparent density (kg/m3) 1400 1400 
Compressive strength (MPa) 8 8.5 
Flexural strength (MPa) 3.2 4.2 
Thermal conductivity, λ10, dry (W/mK) 0.210 0.210 
Adhesive strength (MPa) 1 1,2 
Water absorption coefficient due to capillary 
action of hardened mortar (kg/m2) 

0.09 0.09 
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quantity in order to acheive good workability of the 
mixture (an amount of water between 43 - 47% 
relative to the dry binder mass), with controlled 
mixing in a automatic laboratory mixer. 
 polypropylene fibers were used to prepare 
the fresh mixture of the cementitious binder (1.5% 
relative to the powder binder mass) in order to 
obtain a good dispersed reinforment. Chosing the 
type of polypropylene fibers was made based on 
the characteristics of the wool fibers. ECONO-NET 
monofilament fibers, with a thickness between 
0.015 -0.03 mm, were chosen because of their 
closest characteristics to those of wool fiber. (Fig. 
1). 
 fiberglass with 4x4 mm mesh size, placed 
on the surface of the sheep wool mattress, before 
applying the composite cement binder was also 
used. 
 

 
a). polypropylene fibers (8X) / fibre polipropilenă (8X) 
 

 
b). wool fibers (8X) / fibre lână (8X) 
 
Fig. 1- The appearance of the ECONO-NET polypropylene fiber 

compared to that of the wool yarns from the thermal 
insulation mattresses / Aspectul fibrei de polipropilenă 
ECONO-NET comparativ cu cel al firelor de lână din 
saltelele termoizolante. 

 
Initialy, square 300x300 mm samples were 

cut both from the sheep wool mattresses and from 
the fiberglass mesh. The composite panels were 
then produced by creating a rigid wall pattern in 
which the materials were placed in the following 
order: a layer of composite cement binder with a 
thickness of 3 mm, fiberglass mesh, sheep wool, 
fiberglass mesh, and another layer of composite 
cementitious binder. The paste was also inserted 
along the edges of the pattern, on its full thickness,  

 so that the edges of the panel were fully covered 
with a layer of cementitious binder, with a 
thickness of 3 mm,. The principle diagram for the 
production of the composite panels is shown in 
Fig. 2. After 24 hours from the mixing and applying 
of the binder on the sheep wool, the samples were 
demolded and the finishing of the surfaces was 
done. Finally, composite panels were obtained in 
which the core consisted from wool mattress and 
the outer shell, a layer of cementitious composite 
binder with a thickness of 3 mm in which the 
fiberglass mesh was included. The final 
dimensions of the composite panels were 305±2 x 
305±2 mm with thickness, 48.5±0,2 mm, 
respectively 67.5±0,2 mm. 

After the thermal insulation panels with 
sheep wool core were produced, they were kept 
under laboratory conditions for the next 27 days 
due to the composite cementitious casing 
hardening conditions (Fig. 3). Subsequently, a 
silicone decorative plaster, with a thickness of 3 
mm layer and thermal conductivity coefficient of 
0.196 W / m2K, determined experimentally (Fig. 4), 
was applied on the top of the composite thermal 
insulation panels, in order to carry out specific 
laboratory ETICS thermal insulation systems tests. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
a). top view / vedere de sus 
 
 
 
 
 
 
 
 
 
 
 
b). cross section  / secțiune transversală 
Fig. 2 - Principle scheme of the composite thermal insulation 

panel /  Schema de principiu a panoului termoizolant 
compozit 

 
 
Fig. 3 - Thermal insulated composite panels, after peeling, 

during aging/  Panouri termoizolante compozite, după 
decofrare, în timpul maturării. 

composite 
cementious binder 
coating (3 mm) 

sheep wool mattress 
core 

fiberglass mesh 

composite cementious 
binder coating (3 mm) 

sheep wool 
mattress core 

fiberglass 
mesh 
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Fig. 4 - Thermal insulated composite panels, after applying 

decorative plaster / Panouri termoizolante compozite, 
după aplicarea tencuielii decorative. 

 
After ageing, the composite panels were 

tested for the evaluation of the compressive 
strength [22], tensile strength perpendicular to the 
faces [25] and thermal resistance - parameter 
determined by calculation based on the 
characteristics of the component materials. 

The thermal resistance was calculated as 
the sum of the thermal resistance of each 
component material of the thermal insulation panel, 
taking into account, separately, the thermal 
conductivity and the thickness of each material.  

The set of composite panels, on which the 
decorative plaster was applied, was tested for the 
evaluation of impact resistance, penetration 
resistance and water permeability, according to the 
standardized methods [24, 30, 31]. 

 
Fig. 5 - Thermal insulation composite panels after compression 
testing - cracks appeared as a consequence of compression 
solicitation / Panouri termoizolante compozite după testarea la 
compresiune - fisuri apărute ca urmare a solicitării la 
compresiune. 
 
 

 3. Results and discussions 
 

Results obtained based on current 
experimental work showed the substantial 
increase of the mechanical strength of the 
composite panels, when compared to those 
obtained on sheep wool mattresses. 

Table 3 presents the compressive strength, 
respectively the tensile strength perpendicular to 
the faces of the composite thermal insulation 
panels. As seen, in relation with mechanical 
strengths recorded for the sheep wool mattress 
used as the core of the panel, these showed an 
increase of more than 100% of the performance 
recorded to the tensile strength test, perpendicular 
to the faces, with over 8000% of the resistance 
performance to compression efforts. Analysing the 
specimens during the test and after yielding, it was 
observed that the coating and closing of the edges 
of the wool mattress with the cement composite 
material had a great influence on the increase of 
the mechanical performances demands. Thus, in 
term of compression, cracks were not present at 
all on the flat faces, all of them being developed on 
the edges of the panel (Fig. 5). In the case of 
tensile strength test perpendicular to the faces, the 
breaking area was also positioned perimetraly, on 
the edge of the element. 

Regarding the thermal insulation 
performance, quantified by the thermal resistance, 
as shown in Table 4, it is observed that due to the 
closure of the wool core in the composite 
cementitious binder matrix, the variation of this 
parameter is small, representing an increase 
smaller than 10% compared to the thermal 
resistance of the wool mattress alone. 

Table. 3 
 Panels mechanical strengths obtained on cassettes from wool mattresses of native sheep wool, introduced in cement binder composite 
Rezistențe mecanice ale panourilor obținute prin casetarea saltelelor de lână de oaie autohtonă în liant cementos compozit 

 
Tensile strength 
perpendicular to 
faces (kPa) 

Compression 
strength (kPa) 

Increased tensile 
strength 
perpendicular to 
faces (%) 

Increased 
Compression 
Resistance (%) 

Composite panel with core 
from sheep's wool mattress 
Type 1 

14 33 109.0 8584.2 

Composite panel with core 
from sheep's wool mattress 
Type 2 

17.5 20.5 257.1 8100.0 

* Note: The increase of the mechanical strengths was determined in relation to the mechanical strengths of the wool 
mattress that constituted the core of the panel. 

 
Table 4 

Thermal resistances in the field of the panels obtained by embedment the wool mattresses of native sheep in composite cement binder 
Rezistențe termice în câmp ale panourilor obținute prin casetarea saltelelor de lână de oaie autohtonă în liant cementos compozit 

 Thermal resistances 
in field (m2K/W) 

Increase of thermal 
resistances in field (%) 

Composite panel with core from sheep's wool mattress Type 1 1.20 7.7 

Composite panel with core from sheep's wool mattress Type 2 1.47 5.0 

Composite panel with core from sheep's wool mattress Type 1, 
with one face covered with decorative plaster 

1.21 9.1 

Composite panel with core from sheep's wool mattress Type 1, 
with one face covered with decorative plaster 

1.49 6.1 

* Note: The increase of the thermal resistance in the field was determined in relation to the thermal resistance in the 
field of the wool mattress that constitutes the core of the panel. 
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Table 5 
The physical-mechanical characteristics of the panels obtained by embedment of the wool mattresses of native sheep in composite 

cement binder, before and after plastering with decorative plaster / Caracteristicile fizico-mecanice ale panourilor obținute prin casetarea 
saltelelor de lână de oaie autohtonă în liant cementos compozit, înainte și după folosirea  tencuielii decorative 

 
Impact resistance Penetration 

resistance (N) 

Water permeability 
of the surface, 
w (kg/m2h0,5) 2J 10J 

Composite panel with core from sheep's 
wool mattress Type 1 

no changes 
in 
appearance 

visible trace, 
with fine 
cracking 

460 - 

Composite panel with core from sheep's 
wool mattress Type 2 

400 - 

Composite panel with core from sheep's 
wool mattress Type 1, with one face 
covered with decorative plaster 

500 0.20 

Composite panel with core from sheep's 
wool mattress Type 1, with one face 
covered with decorative plaster 

430 0.21 

 
 

Therefore, the embedment of the wool 
mattresses in the composite cement binder matrix 
did not affect the thermal performance, thus the 
newly created product retains its initial intended 
use, that of a thermal insulation product. 

The tests performed on the set of thermal 
insulation panels, with decorative plaster applied 
on their faces, indicated a good behavior in terms 
of penetration resistance, respectively impact 
resistance, as shown in Table 5. Also, the thermal 
resistance calculated for this situation, considering 
the thickness of the decorative plaster layer of 3 
mm and knowing its thermal conductivity 
coefficient, experimentally determined,  
λ decorative plaster  = 0.196 W/m2K the, showed an 
increase of less than 10% compared to the thermal 
resistance of the wool mattress, therefore, even 
under these conditions, the product retains its initial 
intended use, that of thermal insulation material. 
Comparing the results experimentally obtained, 
with the specifications of the guide ETAG 004: 
2000 / Am. 2011 / Am. 2013 "Guideline for 
European technical approval of external thermal 
insulation composite system (ETICS) with 
rendering" [20] and those of EN 13499 standard 
"Thermal insulation products for buildings. External 
thermal insulation composite systems (ETICS) 
based on expanded polystyrene. Specification" [32] 
and EN 13500 standard “Thermal insulation 
products for buildings. External thermal insulation 
composite systems (ETICS) based on mineral 
wool. Specification” [33], it can be said that the 
sheep wool thermal insulation composite panels 
meet the necessary requirements of impact 
resistance (I2), penetration resistance (PE200) and 
water permeability (imposed criterion: no test result 
was higher than 0.5 kg / m2h 0.5), which makes 
them compatible with outdoor use. The water 
permeability of the system is an indirect measure 
of the freeze-thaw behavior, respectively the 
durability of the thermal insulation system. 
Therefore, meeting the criterion imposed by EN 
13499 and EN 13500 [32, 33], by assimilation, 
ensures that the requirements regarding the 
durability and good freeze-thaw behavior are met. 

 Based on restuls obtained, it should be specified 
that, the sheep wool mattresses, by their nature 
and by having certain elasticity, do not allow the 
determination of impact resistance and penetration 
resistance. At the same time, the specific genetic 
nature of the sheep wool yarn, besides elasticity, 
induces in these products high water absorption, 
therefore neither the water permeability of the 
surface was considered to be suitable for the 
comparison between the wool mattress and the 
composite panel with wool mattress core. All 
these, together with the intended use of the 
composite panels, determined the evaluation in 
comparison with the specifications of standard EN 
13499 [32]. 
 
4. Conclusion 
 

As a result of the above presented, it can 
be said that the thermal insulated composite 
panels with sheep wool core embedded in 
composite cement-based binder, have responded 
to the main objectives pursued, namely increasing 
the resistance to the water action and the 
resistance to the wind action, while maintaining the 
thermal insulation properties. 

Compared to sheep wool mattresses, 
thermal insulated composite panels have the 
advantage of a better resistance to compression 
and tensile strength perpendicular to the faces. As 
a result, a better stability in terms of shape of the 
product put into operation is obtained, a better 
behaviour to wind compression and/or suction 
requests, these parameters being specific for 
systems located on the outside of the buildings. 

The thermal resistance, calculated for the 
normal composite panels and also for the ones 
with decorative plaster, proves the preservation of 
the the thermal insulating characteristic, 
respectively the indication for performing thermal 
insulation purposes. 

If sheep wool mattresses are generally 
recommended for interior work, the composite 
panels can be successfully used in thermal 
insulation works for outside walls, eliminating the  
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disadvantage of space housing reducing or that of 
interior design architectural possibilities, as a result 
of their improved physico-mechanical 
performances while maintaining high thermal 
performances. 

By the subsequent application of a 
decorative plaster, the physico-mechanical 
characteristics of the analyzed composite panels 
increased even more, satisfying specific criteria 
imposed for ETICS thermal insulation systems.  

Thus, the final composite system has a 
good resistance to impact, penetration and water 
action. 

Moreover, by design, the thermal insulated 
composite panels with sheep wool core embeded 
in the composite cement binder have some 
advantages as follows: 

-as the wool core is completely embeded in 
a frame made of composite cement binder, it is not 
prone by rodent and insect attacks. 

- the composite cement binder frame 
improves the fire behavior of the entire system, due 
to its good fire behavior, specific to the constituent 
materials,. 

- these composite panels are easy to install, 
by bonding with a classic cement adhesive, 
intended for the realization of ETICS thermal 
insulation systems, followed by a decorative plaster 
finish. This reduces the costs and time required for 
their implementation, reducing the need for the 
wooden frames which are currently used for interior 
heat insulation with sheep wool mattresses. 

Among future research, the following 
directions were identified, in order to optimize the 
composite panel product: 

- optimization of the cement-based binder in 
order to reduce the setting time, which could allow 
early demolding; 

- optimization of the cement-based binder in 
order to increase the mechanical compressive 
strength, respectively tensile perpendicular to the 
faces, and allow the broadening of the intended 
scope of use; 

- the possibility of producing larger size 
panel elements, which would allow increased 
productivity in thermal insulation works. 
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