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Executive Summary 

We developed a new concept of thermos-acoustic elements dedicated to shopping malls 
(or more in general to commercial buildings), incorporating two different functionalities: 
acoustic absorption and reduced thermal conductivity. The new material was developed by 
D’APPOLONIA, an engineering company with R&D capability, in collaboration with two 
producers of insulation materials for building. These companies provided the components 
and some specific know-how for performing R&D activities, while D’APPOLONIA provided 
most of the technical background having deeply collaborated in the past with one of them. 
The work, in its initial phase, clarified some key elements that should be taken into 
consideration in the future by all designers of shopping malls. 

 Although there are no specific standards in this subject, there is a growing interest to 
acoustic in shopping malls since the echoing in common areas of the commercial 
buildings can create discomfort and unpleasant psychological effects, making less 
enjoyable the customers experience.  

 There are studies showing the impact on echoing for specific dome geometries, 
common areas, corridors layout for all topologies of shopping malls. All studies 
highlighted the importance of sound absorbing materials to correct discomfort 
conditions.  

 Sound absorbing materials may have a very wide surface to be effective and for this 
reason, during the refurbishment of perimeter walls, it is cost effective to select 
thermal insulating finishing materials (which are indirectly requested by EPBD-
 2002/91/EC) having at the same time a sound absorbing property. 

There are in the market few thermal&acoustic materials of this kind and some of them 
seem not being widely known by the architects and designers that we interviewed and 
consulted within CommONEnergy WP2 and WP3. 
Interviews with experts allowed finding the most relevant solutions for shopping malls, as 
reported in Table 1. 

Table 1. Not exhaustive list of product to improve indoor environment in shopping centres, 
both from thermal and acoustic point of view 

Brand Technology Thermal Performance Acoustic performance Interest for Shopping Malls

Knauth – “Heraclith®” Wood wool boards with 

mineral wool insulation

1) Rock Mineral Wool: 

from 0.035 to 0.045 2) 

Wood Wool cover layer: 

from 0.08 to 0.11 

Humidity protection: 

Water vapour diffusion 

resistance figures µ 1) 

Wood Wool: from 2 to 5 2)

Sound Absorption up to 

0,95

Proven track record for 

parkings of shopping malls. 

Thermal insulation and fire 

resistance is interesting for 

top floor.

URSA – “URSA®” Glass mineral wool roll Thermal conductivity of 

0.039 W/mK.

"Sound Reduction Potential 

40-80 dB"

Sound reduction is used in 

shopping mall technical 

rooms in conjunction with 

sound absorption beneath. 

Proven track record for 

commercial buildings.  

BASF – “BASOTECT®” Melanine foams or panels Thermal conductivity 

around 0.04 W/mK.

Sound Absorption up to 

0,95

False ceilings or wall 

coverings (i.e. more 

indicated to sound 

absorption alone unless for 

top ceiling applications). 

Proven track record for 

commercial buildings.  

WOODFIT – VARIOUS PRODUCTS MDF, Plywood or Solid 

substrate, finished with real 

wood veneer, laminate, 

leather, solid, print or high 

gloss finishes

Thermal conductivity = 

wood equivalent

Sound Absorption up to 0,9 Nice finishing with interest 

for top level shopping 

malls, high cost.
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In a second step we delivered several concepts of thermal&acoustic materials starting 
from the past experience of D’APPOLONIA in developing a thermal insulating product 
called ISOBEL®, being supposedly a good platform for developing thermos acoustic 
functionalities. 
 
Initially the D’APPOLONIA technicians tried different combinations of glues, paint and 
plasters with ISOBEL® to investigate applicability and aesthetics. Then the team designed 
and performed a lab tests campaign for performance characterization. Two concepts 
proved to be close to the target specifications, having the following ID: “1.1” and “3”. 
 
The idea of Concept “1.1” was to double the thermal resistance of ISOBEL® and at the 
same time to test the multilayer effect on sound absorption. With this concept, two layers 
of the innovative absorbing solution was coupled with the use of several types of glues 
(best was for wooden application) in order to assess possible improvement to the sound 
absorbing characteristics. 

 

Stratigraphy of the thermal&acoustic panel as for the concept 1.1 

1 WALL 

2 PLASTER 

3 Bubble microsphere based-absorbing layer  

4 PLASTER 

5 Bubble microsphere based-absorbing layer  

 
Trials in the acoustic chamber resulted in a sound absorption alpha weighted average 
value of 0.02 (ratio absorbed energy on incident energy). That value has an impact when 
the material is used for large surfaces retrofitting; however, it is not possible to classify this 
material as highly sound absorbing. The acoustic experts of the independent laboratories 
CSI (http://www.csi-spa.com/en/) where tests were performed confirmed that the anti-
reverberation effect was probably given by porosity of the sheet. One inconvenience of this 
solution is related to cutting lines across the panels and therefore to aesthetics, in case the 
application would not be perfectly aligned. 
 
The idea of concept 3 is to use “ISOBEL®” layer (with its thermal functionalities) as the 
underlying layer of an additional layer, being fully dedicated to sound absorption. After a 
research, the D’APPOLONIA research team selected a company selling a special acoustic 
absorbent material of 1 to 5 cm thickness, the “ARTOLIS® Acoustic” by Barrisol. 
ARTOLIS®, with a weight of 230 g/m2, bases its sound absorption on the notion that sound 
waves, when diffused, can be deaden if a certain combination of system parameters is 
respected. 
 

Stratigraphy of the thermal&acoustic panel as for the concept 3 

1 TRADITIONAL WALL simulated by plaster board  

2 
MECHANICAL FASTENING by using individual glue spots or specific nails or 
even lateral rails 

3 ISOBEL®: Bubble microsphere based-absorbing layer  

4 
ARTOLIS®: Polyester knitted fabric coated with polyuréthane (PU), without air 
gap between ISOBEL® and, at the same time, without full adhesion (neither 
mechanical nor bonding) 

 
The application trials of this solution demonstrated that, for practical and aesthetical 
reasons, any gap between panel and backing must be avoided. A recommendation in this 
sense was also given by INRES, with the evidence that users do not wish to have a “soft 
feeling” when touching the wall.    

http://www.csi-spa.com/en/
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The coupling of a sound absorbing fabric (having proven capability of sound absorption) 
with a thin layer of ISOBEL® (having thermal insulation and capability to close and repair 
small cracks) delivered the wanted results:  

 trials in the acoustic chamber resulted in a relevant sound absorption in a range 
0,65-0,90 

 the system conserves all benefits of ISOBEL® (thermal insulation and mild 
acoustic absorption) and moreover it is possible to classify this configuration as 
sound absorbing. The external finishing (ARTOLIS®) is already proven in the 
market (although it was introduced only in 2014) is very pleasant to see and may 
have infinite printing and shaping possibilities.  

 
One inconvenience of this solution is related to the obligation to hire specialized 
(expensive) contractors for setting the first layer of ARTOLIS® fabric. 
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1. Objectives and methodology 
 

Task 3.9 was dedicated to develop a new concept of thermal&acoustic elements dedicated 
to shopping malls (or more in general to commercial buildings) incorporating two different 
functionalities: acoustic absorption and reduced thermal conductivity. The new material 
was developed by DAPP, which is an engineering company with R&D facilities with the 
collaboration of two companies producers of insulation materials for building. These 
companies have provided the components and some specific know-how for performing 
R&D, while DAPP has provided technical background having deeply collaborated in the 
past with one of them. 

We can divide the performed activities in several steps:  

1. Definition of User Requirements in the area of passive solutions for shopping malls: 
this activity was performed through interviews made in Sesto Fiorentino (29/4/2014) to 
INRES shopping malls architects and several internal consultancies to DAPP building 
engineers.  

2. A state of the art analysis was performed through Thomson® database, Google 
search engine and suppliers contact.  The background of DAPP in the area of novel 
passive building materials and the relative network of technology partners was also 
exploited. This activity was closed in 2014 and renewed in winter/spring 2015 in order 
to explore alternatives to the initial concepts. 

3. A review of the main standards and European norms was performed setting specific 
targets to the specifications of the new material to be developed. The SoA and the 
normative search allowed updating the User Requirements set in the first steps of this 
task. 

4. Concept theoretical definition: the activity was started during a meeting with shopping 
mall architects made in Sesto Fiorentino (29/5/2014) and several internal discussions. 
A visit to a key DAPP partner (Manifattura del Seveso, active in the area of textile 
based wall finishing), followed by a Research Agreement was also performed. The 
collaboration with this company was facilitated by the fact that DAPP already 
developed and patented for this company in 2013 a retrofitting wall paper which 
already had some of the functionalities indicated by the User Requirements. 

5. An agreement related to application in the Genoa demo was made. The pilot zone 
selected was a peripheral meeting room having two external walls exposed to north 
and a reputation for bad reverberation during meetings. 

6. R&D: this activity was done in two steps. During the first phase, performed between 
November 2014 and July 2015 in the DAPP laboratories, a combination of many 
different layers with the aim to find the best adherence and application procedure was 
studied. Several types of glues, paints, mortars and physical supports were tried by 
two DAPP technicians with deep experience in  building refurbishment. In a second 
step the R&D team made application trials using “ISOBEL®” layer (with its thermal 
functionalities) as the underlying layer of an additional layer fully dedicated to sound 
absorption (concept 3: ARTOLIS®). Partial involvement of AMS was also taken into 
consideration for paint supply and co-development. A thermoinsulating paint sample 
was shipped to DAPP for trials but it was considered not possible to apply to the 
specific concepts under R&D because sound absorption mechanism is based on 
diffusion through micropores of the most superficial layers. 

7. In the final phase the best samples were brought to CSI, a specialized laboratory for 
materials characterization.  
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2. Definition of user requirements    
 
The key user requirements for the specific case of thermal&acoustics solutions have been 
identified after consultation with INRES architects (with deep knowledge on finishing and 
insulation systems for shopping malls) and internal consultation with DAPP civil engineers 
having expertise in design of commercial buildings. The interviews were performed in 2014 
as a first step to drive R&D. The answers from the different experts can be summarized in 
the following: 
 
Question 1:  
“Do you need Sound insulation solution in the Shopping Malls?”  
Answer:  
“Sound insulation is usually not required for walls and other passive components in 
shopping malls simply because historically we have never received claims about sound 
intensity from inside or from outside of a shopping mall. But these solutions are often used 
for technical rooms”  
 
Question 2:  
“What level of sound absorption do you need in common areas?”  
Answer:  
“We have never found standards, neither in the USA or Japan, related to this problem 
applied to shopping mall but it is true that reverberation may become annoying in some 
places like common areas. In this case we cannot give a reference because the material to 
be used must be coherent with the application, the geometry, the type of aesthetichs and 
the lights in the area. In general the target for  sound absorption coefficient (alpha) is > 0.8. 
What we need, in general, is a surface that “helps sound absorption” in order to damp the 
echoing effect in some areas. If we need to further increase absorption we use additional 
local dampeners” 
 
Question 3:  
“What type of installation procedure do you suggest?”  
Answer:  
“The material must  be  just easy to apply for internal walls with wide surfaces exposing to 
perimetral walls. We wish it aesthetically customizable since it must be usable for 
cafeterias, restaurants, common areas where architects must feel free to adopt any 
solution” 
 
Question 4:  
“What other functionalities are requested for external applications?”  
Answer:  
“A point of interest when refurbishing walls (especially those made of masonry) is the 
possibility to reduce small cracks or consolidation problems” 
 
Question 5:  
“What is the target thermal features when you refurbish perimetrical walls in the Shopping 
Malls?”  
Answer:  
“We just want to answer to the local legislation which normally is related to the Directive on 

the energy performance of buildings (EPBD- 31/2010/EU),as applied in the different 
countries. In general we choose materials having a thermal conductivty that help us 
reaching the degree of thermal resistance for the stratigraphy with which we are dealing. 
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There is not therefore a target value for  thermal conductivity and water vapour 
permeability, but we always check that the declared values are better than lambda [W/mK] 
0.04 (EN12667) and δ [kg/msPa] 1.19·10-10  (EN ISO 12086)” 
 
Starting from these targets some preliminary studies have been done on two distinct 
areas:  

1. research, design guidelines and legal requirements 
2. state of the art of existing commercial thermal&acoustic products. 
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3. Research, Design Guidelines and Regulations for 
thermal&acoustic panels in shopping malls 

 

3.1  Architectural design guidelines for thermal&acoustic in shopping 
malls 

While architectural choices that influence energy consumptions have a rather extensive 
literature, there is a quite limited number of researches and design guidelines about 
acoustics for the specific case of shopping malls or shopping areas in large enclosed 
spaces. In one of them Chen and Kang studied acoustic comfort in shopping mall atrium 
spaces by having measurements to evaluate acoustical quality regarding architectural 
design at Sheffield Meadow-hall. In another study Caliscan simulated the acoustic quality 
of individual malls demonstrating how choices during design may impact the acoustic 
comfort of the building. This section will try to assess the relative importance of all 
shopping mall design factors, including the choice of anti-reverberation materials, taking 
inspiration from the said papers. 

In general, the most important factor in all thermal&acoustic design guidelines is (1) 
thermal resistance of insulation materials and (2) reverberation time, which is defined as 
the time it takes for the sound pressure level to drop 60dB below its original level after the 
sound source is stopped. 

In most situations, a middle / low reverberation time improves the acoustical comfort, such 
as in shopping malls. However, in some situations, such as concert or conference halls, a 
higher reverberation time can improve listening comfort. 

 
 
Each public building has an indicated reverberation time. The next figure indicate that for a 
cubic volume > 5000m3 as in the case of standard common areas in shopping malls the 
acceptable reverberation time would be around 1-2 sec for uses that are not bound to 
music.  

 
This  simplified approach to acoustic in shopping malls would suggest to use sound 
absorbing finishing delivering this target value but research show that the design choices 
related to finishing materials must be in accordance with other type of choices. What are 
those that influence both thermal and acoustic - behavior? 
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 Volume, shape and size of a room or a space have also crucial importance for the 
acoustical formations within the space. Large volumes of spaces increase 
reverberation times and ambient noise, resulting a decrease in speech intelligibility. 
Generally, shopping malls have large volumes and thus longer reverberation times. 
Geometries of surfaces are also crucial for reflection patterns which determine 
noise, RT and other sound parameters resulting in different acoustical properties. 
The concave surfaces tend to concentrate or focus the reflected sound, and the 
convex surfaces lead to diffuse reflection. The main geometrical features of the 
walls and ceiling of the shopping malls not only affect the users in architectural 
terms, but also have effects on acoustical quality of these spaces. Hence, surface 
geometries should be examined in terms of acoustics. 

 Vaults and domes are architectural elements that are used for structural reasons 
in the past, but today they are rather used as design elements. Spaces surrounded 
by smooth concave surfaces such as domes are often considered unsuitable for 
effective presentation of speeches or music performances because the reflected 
sound from concave surfaces do not diffuse properly in a room and may create 
sound foci and dead spots under certain geometrical conditions. In shopping malls, 
these architectural elements are used to close top of the circulation areas providing 
an aesthetical solution, yet they also have potentials to affect the acoustics 
adversely because of the concave geometry. 

 Destination use: enclosed spaces in a shopping mall can generally be classified  
as “acoustic space‟ and “non-acoustic‟ space.  In case a common area is used for 
music entertainment the reverberation time must be higher than those spaces used 
for public speech such as product presentations. 

 There are some standards and regulations concerning noise that countries 
should follow in public spaces: TSE and ISO standards, Noise Control Regulation, 
Environmental impact and evaluation regulations and Environment noise and 
control are some of these sources that can be used for evaluation of sound in 
enclosed public spaces and shopping malls. The major criterion indicated in these 
directives/standards is mostly related to sound pressure so does in the case of 
malls. Other parameters and design standards that are related with overall 
acoustical quality for shopping malls as many other public spaces are not included.  

 Atrium spaces which are designed between shopping mall floors and their 
relation with circulation areas determine the architectural schema of the building. 
Although they are designed mostly for architectural reasons, they have a crucial 
role in acoustical quality of these spaces. General observations have shown that 
the majority of malls are multi storey buildings and they have at least one atrium. 
Another group of shopping malls are characterized by having central gallery space. 
All circulation areas are designed to connect galleries with shops. Though, visual 
connections are successfully established between all floors and areas, the 
existence of sound transmission paths created by those components may cause 
“noise” problem.  

 Galleries are important architectural tools that provide buildings with natural day 
light. Therefore, on the ceilings of these spaces or in the side frontages, there 
should be light holes providing connection to the outside. These light holes are 
formed by using architectural elements such as domes, vaults and flat surfaces. 
Since it is known that those components are effective in the overall acoustical 
quality of enclosed spaces, they are taken into consideration while determining the 
mall typologies. There are also some examples where circulation areas are built 
out of central gallery and circulation areas built without central gallery. These 
circulation plans provide vertical and horizontal connections among commercial 
areas in shopping malls. A classification of shopping malls is found in Caliscan’s1 

                                                        
1 Acoustical Evaluation Of Shopping Mall Typology, Caliscan Doctoral Thesis, 2010 
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work regarding their typologies considering the architectural features and they 
affect acoustics, which are listed and explained above. 

 Sound absorbing materials: the table given below2 illustrates the general types of 
materials used in the finishing of the shopping malls in Turkey.   

 

 
 
It is very much interesting to observe that no sound absorbing material was used in all 
those shopping malls, and this the reason why (according to the authors) the acoustic 
performance delivered criticalities in several occasions.   
 
Conclusion:  Caliscan1  focused on evaluating the acoustical behavior of those shopping 
malls by exploring spatial organizations, plan layouts and geometrical forms in order to 
indicate the existence of architectural features mentioned throughout thesis. The next table 
illustrates the acoustical effects of existent features such as volume, gallery and circulation 
in a more systematic way.  

 
 

Absorptive materials play a fundamental role to correct reverberation time up to the 
desired level needed. Moreover, in case the sound absorptive material also boasts 
thermal insulation features it can be used for external vertical walls or ceilings of 
top floors. 

 
There are already few technologies that seem to couple these two functionalities, in the 
next session these solutions are presented. From these solutions the conceptual phase 
took deep inspiration. 

                                                        
2 Taxonomy of finishing materials for shopping malls in Turkey 
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3.2  Existing thermal insulating and sound absorbing technologies 

 
Melamine foam 

Melamine’s low density and flexibility provide a practical material, convenient to handle, 
easy to cut and install, either to original equipment or on-site projects. This outstanding 
versatility, coupled with choice of complimentary acoustic materials, e.g. damping sheets, 
barriers and facings, allows Melamine foam to be used in a wide range of industrial and 
commercial applications where superior reverberation control is required. Use in shopping 
mall is documented. 

 

Wood panels 

Since wood is a natural product, acoustic wood panels creates a naturally aesthetic 
solution to noise control. The unique features of these sound absorbing wood panels give 
a warm organic appearance offering a finish to compliment any area. Surface choices 
include real wood veneers, wood print laminates and paint finished timber sound 
absorbing panels. 

Wood panels are exceptionally durable and abuse resistant making them particularly 
appropriate for areas that may require a high degree of impact resistance such as the low 
portions of vertical walls in shopping malls common areas 

Wood sound absorbing panels consist of a finishing surface, base core board and black 
acoustic fleece backing. The base core board is usually an MDF sheet with a finish 
laminated to its front face and black acoustic fleece adhered to its rear face.  Use in 
shopping mall as “premium level” finishing with nice aesthetics is documented. 

 

Mineral wool tiles 

Mineral wool tiles are extremely lightweight and easy to install and provide a higher sound 
absorption performance. Their ease of application and durability make them a possible 
choice for shopping malls. The panels are made up with a sound absorbing acoustic 
mineral wool core faced with a highly efficient sound absorbing painted surface. The tile is 
laminated to an aluminum foil backing to enhance stability. The edges of each tile are 
usually chamfered so no jointing strips are necessary. Use in shopping mall is 
documented. At only 30mm thick, these improved sound absorbing Class 0 non-flammable 
sound absorbing tiles are ideal for fitting to shopping malls ceilings with minimum loss of 
height.  

 
Microperforated polyester or PVC stretch fabric 
Fabric can be stretched on a wall or a ceiling for refurbishment and decoration but, if the 
fabric has micro-perforation may also have absorption effect. The wave that emanates 
from a sound source is partially absorbed by the sheet thereby reducing reverberation. 
This is quite different from acoustic isolation that relates to the transmission of noise from 
one space to another since the suspended ceiling also lets a portion of the sound energy 
pass through it. As the sound waves continue to reverberate around the room, energy loss 
continues and the sound in the space is reduced. Usually stretch ceiling can be used in 
association with an acoustic absorbent. For shopping malls the stretch fabric is quite 
known, but only for ceiling applications since the vertical walls may suffer from abrasion 
from end users. This material doesn’t have any thermal insulation property although it is 
sometimes proposed for reducing the climatized volumes in residential applications. 

 

Steel perforated wall panels  

These sound absorbing perforated wall panels are used to extensively reduce noise 
nuisance and reverberation in an industrial working environment. They are a practical 

http://www.soundservice.co.uk/acoustic_wood_panels.htm
http://www.soundservice.co.uk/echosorption_plus_ceiling_tiles.htm
http://www.soundservice.co.uk/Steelsorption.htm
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solution to sound control requirements and are durable, fire resistant, and strong and their 
sound absorbing qualities offer excellent acoustic performance. 

These highly efficient sound absorbing panels are sometimes used in shopping malls 
technical areas like workshops, HVAC technical rooms and all other areas where high 
degree of noise may be generated.  

 

Acoustic Foam 

Applications for Acoustic Foam is found in a wide variety of noise control treatments such 
as machinery enclosures, plant machinery and cabs, office equipment and domestic 
appliances. Acoustic Foam is normally employed as an internal lining to machinery guards 
or enclosures. It is also available with a tough polyurethane film face to protect from dust 
and fluid contaminants. 

The absorption element is provided by a special grade of polyurethane foam produced to 
an exacting structural specification for maximum sound absorption. For shopping malls the 
solution is used only in technical rooms and for insulation of mechanical plants. In 
particular Fire Retardant Acoustic Foam is totally non-flammable: it can be used in the 
same way as ordinary acoustic foam but is far more versatile. It is of particular use in 
heating and ventilation ducts, machinery guards and enclosures and even buildings. It also 
offers good thermal insulation and has the advantage over other types of insulation of not 
losing dust or fibre particles. 

 

http://www.soundservice.co.uk/acoustic_foam_sa_foam.html
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4. Competitors Analysis 

4.1  Market of thermal&acoustic solutions 

This section is dedicated only to thermo-acoustic solutions which are clearly recognizable 
in the market. The market of insulation, in itself, is huge both for sound absorption and for 
thermal insulation. For this reason the research was narrowed down to applications for 
building passive components (walls) with a clearly declared scope of both thermal 
and acoustic functionality. Moreover both sound insulation and sound absorption has 
been considered. For each competitor this section reports the essential characteristics of 
the company and then it just focuses on the claimed thermo-acoustic features of their 
products: their performances, the aimed applications and the positioning in the market.  

4.2  Re.pack – “Repfon top®” 

RE.PACK is a material company entering the building sector in 2000, presenting itself with 
a range of insulation products with both sound and thermal capability.  
 
Thermal&acoustic solution:  REPFON TOP is a self-bearing insulating panel consisting of 
the combination of two panels in high density wood fibre (thickness: 19 and 12 mm), with 
an interposed insulating thin layer (high density: 5 kg/m2). The panel is usually battened to 
remove any acoustic bridge. 

 
 
REPFON TOP is quite a good thermal insulator, but its main feature is the insulation of 
great part of low frequencies. REPFON TOP is mounted on the existing and previously 
plastered masonry in order to help the application of the panel that will be installed through 
mechanical fastening or specific adhesives. Once completed the installation you can go on 
building the external masonry in hollow bricks. 

 Noise abatement: Rw: 31 dB 

 Size: cm 150 x 60 

 Thickness: cm 3. 

 

4.3  Celenit – “Celenit NB®” 

Celenit is an Italian company producing, since 1950, panels made of natural materials: 
wood, Portland cement, marble dust and water. The wood comes from sustainable forests 
(PEFC certified) and the production process has low carbon emissions (ANAB-
ICEA certified); it uses recycled materials such as calcium carbonate, meaning the by-
product of marble processing (TÜV certificate); lastly, it uses raw materials whose source 
is near the production facilities (regional materials). For all these reasons, Celenit 
panels can be used in projects that require building sustainability certificates such as Leed, 
Itaca protocol, SBtool, SB100, Breem. 

 
Thermal&acoustic solution:  Application are usually made on false ceilings in the control of 
the reverberation time, a simulation was recently carried out in association with the 
University of Padua in rooms with increasing volumes, both for uses that require high-
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quality speech perception and rooms for sports in general. It was revealed that the use of 
a false ceiling with Celenit AB panels, made of thin mineralized fir wood wool bound with 
Portland cement, allows for the achievement of excellent results even for rooms with 
different characteristics and sizes.   
 

 
 
There is a wide range of Celenit products for false ceilings or wall coverings to meet 
different design requirements or for rooms with special noise control requirements. The 
choice implies the definition of the panel surface texture which, according to type, can vary 
from 3 mm (Celenit NB) to 2 mm (Celenit AB) to 1 mm (Celenit ABE) thick wood wool. 
Panel thickness and edge finishing are then defined, according to application 
requirements. Lastly, the colour: The painted panel is evenly colored, while panels without 
paint enhance the natural ivory colour with consequent shades that soften in time. 

 

4.4  JPS Cork Group – “Corkinsu®” 

JPS is a Portugues company specialized in a diversity of cork products, with a full range of 
cork stoppers, granulated cork, agglomerated cork, insulation, floor and wall coverings, 
fabrics and cork specialty products. 

 
From the recycling of an organic material, natural and unique matter in the world, Sedacor 
provides high-performance materials and energy comfort for smart and sustainable 
construction, under the seal of the brand CorkINSU. 
 
Thermal&acoustic solution:  Cork allows good balance between anti-vibration materials 
with thermal and acoustic insulation, for applications such as roofs, walls, ceilings, sub-
flooring and other. 
 

4.5  Climacell – “climacell®” 

Climacell is a material company providing machinery and materials for cellulosic fiber 
production. 
 
Thermal&acoustic solution:  cellulosic fiber insulating materials, suitable for contributing to 
the improvement of sound insulation. The flakes of climacell® have an open cell structure 
in which the air plays an important role for the attenuation of sound waves. Climacell® is a 
resilient material to the fibrous matrix, able to significantly improve the acoustic insulation 
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of the structures that it is combined, bringing an increase of up to 4-5 dB depending on the 
thickness of the insulated wall, the second test in situ. 

 
 

4.6  Isover – “Acoustic partition Roll®” 

Isover is part of Saint-Gobain group, world leaders in the design, production and 
distribution of materials for the construction, industrial and consumer markets with a 
presence in over 50 countries and a workforce numbering almost 200,000. 
 

 
 
Thermal&acoustic solution: a glass mineral wool roll providing high levels of acoustic 
insulation in partitions, walls and floors to meet acoustic requirements in domestic and 
non-residential applications. The product carries a system lifetime performance guarantee 
when used in British Gypsum SpecSure warranted drywall and floor systems. The rolls 
push-fit between 600mm stud centres making it easy to install. 
The company claims compliance with Part E Acoustic Building Regulations 2003 (England 
& Wales) and Section 5 (Scotland) without the need for on-site sound testing. 
 

4.7  Knauf Insulation – “Heraclith and Tektalan®” 

Established in 1932, Knauf is a family-owned multi-national manufacturer of buildings 
materials and construction systems. 
 
Thermal&acoustic solution: the open surface structure of Heraklith wood wool insulation 
boards provides interesting acoustical insulation properties. And Heraklith offers a variety 
of acoustic insulation solutions, some of which combine the wood wool boards with mineral 
wool insulation that also exhibits excellent sound absorption properties. The products are 
basically used for the purpose of thermal insulation, fire protection and acoustical 
insulation.  

 Heraklith Combi RMW: 2-layer product consisting of a Wood Wool cover layer and 
a Rock Mineral Wool panel  

 Tektalan A2-035/2 superfine*: 2-layer product consisting of a Wood Wool cover 
layer and a Rock Mineral Wool core  

 Tektalan SD:  3-layer product consisting of a Wood Wool cover layer and a Rock 
Mineral Wool core  

 Tektalan HS: 3-layer product consisting of a Wood Wool cover layer and a Rock 
Mineral Wool core   

http://www.knaufinsulation.com/en/rock-mineral-wool
http://www.knaufinsulation.com/en/rock-mineral-wool
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Thermal insulation (Nominal value of the heat conductivity Lambda D in W/mK): 
1) Rock Mineral Wool: from 0.035 to 0.045  
2) Wood Wool cover layer: from 0.08 to 0.11  
Humidity protection (Water vapour diffusion resistance figures µ): 
1) Wood Wool: from 2 to 5  
2) Rock Mineral Wool: 1  
Acoustical absorption (sound absorption αW determined according to EN ISO 11654) 
Tektalan boards (Wood Wool composite boards with a Rock Mineral Wool core) αw = 0.95.   
 

4.8 URSA – “Parafon®” 

URSA’s glass mineral wool has been providing acoustic comfort solutions to customers for 
many years. Due to its elastic nature, glass mineral wool combines both thermal and 
acoustic properties in one product. 
Glass mineral wool is used as acoustic insulation in a set of applications: partition walls, 
floorings, acoustic ceilings, external walls and pitched roofs. 
URSA’s products have been subjected to various acoustic tests across European 
markets and have been proven to offer excellent acoustic insulation results. Depending on 
the application tested, the systems achieved sound reduction potential of 40 to 80 
decibels, which is very good. 
 
Thermal&acoustic solution: PARAFON Corridor is an opened, white, non-combustible 
stone wool-based acoustic slab for offices, corridors, shopping spaces and showrooms. 
The slab is covered with white glass fibre tissue mounted in a white metal frame. The 
panels can be used in corridor ceilings which must be easy to open. 
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4.9  BASF – “Basotect®” 

The main commercial product for melamine is Basotect® a flexible, open-cell foam made 
from melamine resin, a thermoset polymer. It’s a three-dimensional network structure 
consisting of slender and thus easily flexed filaments. Basotect is used as sound absorber 
and thermal insulation in buildings, cars and trains.  

 

 

Basotect® is used in the Metro Line 9 stations in Seoul, Korea, to provide a quieter and 
more comfortable experience for commuters. The sound-absorbing and flame-retardant 
Basotect was installed behind perforated steel walls in 25 subway stations of line 9. The 
foam was also chosen by the operators for its ease of maintenance. 

The lightweight and flexible Basotect stands out for its extraordinary acoustic properties. 
Thanks to its open-cell and fine foam structure, the sound-absorption values of the 
material in the medium and high frequency ranges are particularly good. Basotect reduces 
the vibration of the perforated steel walls. The system provides effective sound-absorption 
in the low frequency ranges as well. 

“Regular exposure to noise in subways can have a detrimental effect on the hearing of 
commuters, since subways are typically long enclosed spaces where sounds from human 
traffic and trains are amplified. Reduction of the noise level is the best strategy to diminish 
the impact of this hazard. Such areas with high levels of noise can be easily restored to 
acoustic tolerability by using Basotect”, says Dr. Christof Moeck, head of global business 
management Basotect. 

The high level of thermal insulation brought about by the low thermal conductivity of 
Basotect contributes to energy-efficient construction.   

 

4.10 WOODFIT – (various products) 

Woodfit was founded in 1979. With its headquarters in Ireland, Woodfit provides and 
specializes in the manufacture of custom made interior architecture acoustical wall panels, 
ceiling panels, wall and ceiling systems and bespoke joinery.  

 

Woodfit Acoustics Flat Panelling is manufactured consisting of MDF, Plywood or Solid 
substrate, finished with real wood veneer, laminate, leather, solid, print or high gloss 
finishes. Panels are available in a large selection of sizes and thicknesses and can be 
provided with lippings concealed or exposed. The choice of finishes allows a magnitude of 
design possibilities and unlimited creativity. 
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4.11 Application of the above market solutions to shopping malls 

 
The first set of products presented in the table below claims thermal&acoustic properties 
but has limited application to the specific case of shopping malls. 
 
Brand Technology Thermal Performance Acoustic performance Interest for Shopping Malls

Re.pack – “Repfon top®” Self-bearing insulating panel 

consisting of the combination 

of two panels in high density 

wood fibre (thickness: 19 and 

12 mm), with an interposed 

insulating thin layer (high 

density: 5 kg/m2)

N.A: but they claim "Good 

thermal resistance"

Sound insulating with 

claimed noise abatement 

Rw: 31 dB

Sound insulation has 

limited use in shopping 

malls apart from technical 

rooms. Moreover this 

product is limited to 

previously plastered 

masonry, which is relatively 

unused in shopping malls

Celenit – “Celenit NB®” Panel made of thin 

mineralised fir wood wool 

bound with Portland cement

0.104 W/mK Claim "good level of sound 

absorption" especially at 

higher frequencies (acute 

tones).  Celenit panels 

absorption increases with 

thickness and when 

coupled with a layer of 

mineral wool. 

False ceilings or wall 

coverings (i.e. more 

indicated to sound 

absorption alone unless for 

top ceiling applications)  

JPS Cork Group – “Corkinsu®” Rolls of laminated cork 0.04 W/mK Noise abatement: Rw: 4-5 

dB with respect to naked 

masonry

Can be glued directly on 

brick walls  (i.e. more 

indicated to residential) 

Climacell - "Tenax" Blowing cellulose within walls 

cavities

0.035 W/mK Declared a "good sound 

insulation", especially 

when resounding in 

cavities

Limited to constructions 

with cavities (i.e. more 

indicated to masonry / 

residential) 

Isover – “Acoustic partition Roll®” Glass mineral wool roll Thermal conductivity of 

0.039 W/mK.

Strictly sound insulating: 

they claim "compliance 

with Part E Acoustic 

Building Regulations 2003 

(England & Wales) and 

Section 5 (Scotland) 

without the need for on-

site sound testing". 

Sound insulation has 

limited use in shopping 

malls apart from technical 

rooms
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The second set of products presented in the table below claims thermal&acoustic 
properties and also shows proven application to the specific case of shopping malls or 
more in general to commercial buildings: 
 
Brand Technology Thermal Performance Acoustic performance Interest for Shopping Malls

Knauth – “Heraclith®” Wood wool boards with 

mineral wool insulation

1) Rock Mineral Wool: 

from 0.035 to 0.045 2) 

Wood Wool cover layer: 

from 0.08 to 0.11 

Humidity protection: 

Water vapour diffusion 

resistance figures µ 1) 

Wood Wool: from 2 to 5 2)

Sound Absorption up to 

0,95

Proven track record for 

parkings of shopping malls. 

Thermal insulation and fire 

resistance is interesting for 

top floor.

URSA – “URSA®” Glass mineral wool roll Thermal conductivity of 

0.039 W/mK.

"Sound Reduction Potential 

40-80 dB"

Sound reduction is used in 

shopping mall technical 

rooms in conjunction with 

sound absorption beneath. 

Proven track record for 

commercial buildings.  

BASF – “BASOTECT®” Melanine foams or panels Thermal conductivity 

around 0.04 W/mK.

Sound Absorption up to 

0,95

False ceilings or wall 

coverings (i.e. more 

indicated to sound 

absorption alone unless for 

top ceiling applications). 

Proven track record for 

commercial buildings.  

WOODFIT – VARIOUS PRODUCTS MDF, Plywood or Solid 

substrate, finished with real 

wood veneer, laminate, 

leather, solid, print or high 

gloss finishes

Thermal conductivity = 

wood equivalent

Sound Absorption up to 0,9 Nice finishing with interest 

for top level shopping 

malls, high cost.
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5. Concepts definition 

5.1 Concept “1.1”  

Idea of concept “1.1” is to  exploit microvibration + thermal diffusion in the pores of 
“ISOBEL®”, commercial brand name of a material developed by DAPP in 2012-13 under a 
research contract given by the company Manifattura del Seveso. The material is protected 
by patent N. WO 2013108170 A1 and  provides a structure able to embed one or more 
functional agents .  

 

 

 
This flexible sheet has high versatility characteristics and it is suitable for building 
applications, for example for ensuring the renovation of internal walls damaged by cracks, 
fissure, partial peeling or flaking of paint or plaster, while providing also a good thermal 
insulation of the building and acoustic absorption.  
 

 

 
It is made as follows: 

 a load-bearing flexible porous support in the form of a sheet, provided with at least 
two larger outer faces substantially parallel and opposite to each other; 

 an impregnating resin matrix;  

 functionalizing autoexpanding microspheres from the company BASF®. 
And boasts the following “stand alone” features3: 
 

                                                        
3 This measurement campaign was performed with the collaboration of DAPP in the R&D period 2012-2014 
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Several trials have been done to apply this flexible mat to a wall. Finally it was decided to 
use the special plaster glue who already had a proven adhesion capability for ISOBEL®, 
which is a product already commercialized. 
 

 

Stratigraphy of the concept 

1 WALL 

2 PLASTER 

3 Bubble microsphere based-absorbing layer (ISOBEL®) 
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5.2  Concept “1. 2”   

Idea of Concept “1.2” was to double the thermal resistance of ISOBEL® and at the same 
time to test the multilayer effect on sound absorption. 
With this concept, two layers of the innovative absorbing solution has been coupled with 
the use of several types of glues (best was for wooden application) in order to assess 
possible improvement to the sound absorbing characteristics. 

 

Stratigraphy of the concept 

1 WALL 

2 PLASTER 

3 Bubble microsphere based-absorbing layer  

4 PLASTER 

5 Bubble microsphere based-absorbing layer  
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5.3  Concept “2”   

Idea of Concept “2” is to exploit the physical phenomenon of resonance of membrane of 
ISOBEL®. In order to reproduce this it was decided to adopt a mechanical fastening 
between the wall and ISOBEL®. 
 

Stratigraphy of the concept 

1 TRADITIONAL WALL simulated by plaster board  

2 
MECHANICAL FASTENING by using individual glue spots or specific nails or 

even lateral rails 

3 Autoexpanding microspheres based-absorbing layer with micropores 

 
 

 



 
 

 
 

 

 

Deliverable D3.9 Thermal&acoustic components 

26 

 

5.4  Concept 3 stratigraphy and application trials in lab 

The idea of concept 3 is to use “ISOBEL®” layer (with its thermal functionalities) as the 
underlying layer of an additional layer fully dedicated to sound absorption. After a 
research, the DAPP researchers selected a company selling a special acoustic absorbent 
material of 1cm to 5cm thickness, the “ARTOLIS® Acoustic” by Barrisol. 
 
Barrisol is the world leading manufacturer of stretch ceiling, walls, organic and 3D Forms.   
ARTOLIS® is a microperforated textile offering a certifed reduction in sound reverberation, 
particularly for voices, with references in public places such as airports, restaurants, 
offices or music venues. 
 

 
 
 
ARTOLIS®, with a weight of 230 g/m2, bases its sound absorption on the notion that sound 
waves, when diffused, can be dampened if a certain combination of system parameters is 
respected: 

 distance between the holes «b»  

 thickness of panel «t» 

 air gap between panel and backing «D» 
 

 
 

 

Stratigraphy of the concept 

1 TRADITIONAL WALL simulated by plaster board  

2 
MECHANICAL FASTENING by using individual glue spots or specific nails or 

even lateral rails 

3 ISOBEL®: Bubble microsphere based-absorbing layer  

4 
ARTOLIS®: Polyester knitted fabric coated with polyuréthane ( PU), without air 
gap between ISOBEL® and, at the same time, without full adhesion (neither 
mechanical nor bonding) 
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The application trials of this solution demonstrated that, for practical and aesthetical 
reasons, the air gap between panel and backing «D» must be zero. A recommendation in 
this sense was also given by INRES, with the evidence that users do not wish to have a 
“soft feeling” when touching the wall.    
 
Sample characteristics:  

 Holes : 500 000 /m2  

 Sheet: 220 cm wide seamless  

 Hole diametre: ≈ 0,1 mm 

 Perforation rate: ≈ 1%. 
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6. Validation 

6.1 Acoustic characterization 

All the said concepts were characterized under the reference norm for acoustic absorption 
UNI EN ISO 354: “Measurement of sound absorption in a reverberation room”. Some of 
the tests were directly performed by DAPP using, as scientific partner, the CSI laboratory, 
in 2015. 
 

 
 

  
Concepts 1.1 and 3 were finally condidred as the more interesting for shopping malls 
applications although they should find different applications. The next sections report the 
measured performances and summarize the cost / benefits of each solution. 

6.2  Concept 1.1 costs and benefits 

Trials in the acoustic chamber resulted in a sound absorption alpha weighted average 
value of 0.02. The value has an impact when the material is used for large surfaces during 
retrofitting; however, it is not possible to classify this material as sound absorbing. The 
acoustic experts from CSI confirmed that the anti-reverberation effect was probably given 
by the porosity of the material. One inconvenience of this solution is related to cutting lines 
across the panels and therefore to aesthetics, in case the application would not be 
perfectly aligned. 
 

 
 

6.3 Concept 2 costs and benefits 

Concept 2 reaches an alpha weighted average value of 0.15. The main inconvenience of 
this solution is related to mechanical fastening and therefore to aesthetics: this kind of wall 
layers should in fact be mounted on plastic or aluminum rails limiting therefore their 
appearance in modern applications. For this reason, the Concept cannot be recommended 
to shopping mall designers. 
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6.4  Concept 3 costs and benefits 

The coupling of a sound absorbing fabric (having outstanding capability of sound 
absorption) with a thin layer of ISOBEL® (having thermal insulation + mild sound 
absorption performance + capability to close and repair small cracks) delivered the best 
results:  
Trials in the acoustic chamber resulted in a relevant sound absorption in a range 0.65-
0.90: 

 aw: 0.65  with thermal insulating backing layer, without air gap (Class C) 

 aw: 0.90 with additional sound absorption backing layer (Class A). 
The system conserves all benefits of ISOBEL® (thermal insulation and mild acoustic 
absorption) and moreover, it is possible to classify this configuration as sound absorbing. 
The external finishing (ARTOLIS®) is already proven in the market (although it was 
introduced only in 2014) is very pleasant to see and may have infinite printing and shaping 
possibilities.  
 

 
 
Drawbacks: the system needs specialized contractors for application of ARTOLIS®, 
resulting in high installation costs. 
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Attachment: “acoustic test reports” 
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