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1. Executive summary

This document outlines the enhancements made to the multifunctional facade cladding that was
previously developed by GAR for the EU-funded HEART project to align with the requirements of
the RE-SKIN project. The content presented in this document represents an advancement from the
content found in D5.1 Manufacturing design of the multifunctional fagade cladding I.

Since its inception for the HEART project, the facade has undergone significant changes, including
the replacement of the conventional sandwich panel insulation with a bio-based alternative, and
the incorporation of sustainable steel for the outer layers. Moreover, the mounting structure is
further improved by incorporating recycled materials and optimising the installation process to
reduce installation time.

Chapter 2 provides an overview of the facade system and its key components, the survey of the pilot
cases, and the work carried out to implement the facade cladding system on these cases. Chapter 3
includes the design of these components, preliminary testing conducted by the manufacturer of the
sandwich panel, and the preparation of testing mock-ups for testing at partner DTI's facilities.
Subsequent releases of this deliverable will detail aspects related to use, maintenance, end-of-life
treatment, as well as a definition of the manufacturing process and production control. Supporting
documents and certificates will also be included.

It must be noted that some testing activities regarding the fagade cladding and the definition of its
detailed configuration on the second case study have been slightly delayed from what was initially
planned due to the change of the first 3 case studies of the project, as detailed in the first technical
report. However, results of preliminary testing and the first definition of the technical configuration
of the Burgas case study have been included in the present document.

The optimisation process of facade components will remain ongoing throughout the project’s
development, with continuous updates as new information becomes available. Two additional
versions of this report are scheduled for release in months 19 and 27, respectively. These
subsequent deliverables will incorporate further specifications and/or modifications based on the
project’s progress and testing results.

{0} RE-SKIN :
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2. General description

The RE-SKIN fagade’s solution is suitable for installation on brickwork and concrete block facades,
concrete load-bearing walls, and wooden structures. The new facade cladding’s structure is securely
anchored to the supporting vertical surfaces. All external surfaces that are not part of the supporting
elements must be removed. Prior to installation, a dynamometric test (Pull-off Test) is conducted to
assess the tensile strength of the walls and the load capacity of the fixings. The selection of the
appropriate anchoring method, whether mechanical or chemical, is based on the results of this test.

Figure 1. Panel detail (vertical) [drawing created using AutoCAD]

The substructure, which features anti-corrosion properties and galvanic protection, is assembled
using supporting brackets that are attached to the pre-existing walls of the facade employing
mechanical fixings and plugs. The upright structural profiles are then fixed to the brackets using self-
drilling screws. The system is completely sealed, forming an airtight cavity between the panel and
the pre-existing wall. Complimentary to the system is the integration of an adaptable sealed
chamber equipped with manually adjustable ventilation grilles. Depending on the seasons, the
internal chamber can be fully sealed to act as thermal resistance during cold weather, or ventilation
grilles can be manually adjusted to facilitate ventilation in warmer weather.

The project focuses on developing multi-technology and low-impact renovation solutions for the
energy retrofit of buildings in critical contexts. The primary objective is to reduce the energy

{0} RE-SKIN 7
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consumption and environmental impact of existing residential, public, and commercial buildings
while adhering to the principles of life cycle sustainability and the circular economy.

Therefore, many of the materials and components used in producing the facade system will be
recycled, recyclable, reused or repurposed.

To develop a sustainable and circular economy-oriented fagade system, the new sandwich panels
replace the conventional thermal-insulation foam core with an innovative bio-based PUR (bioPUR)
foam provided by INDRES. Furthermore, the conventional metal sheet outer layer of the sandwich
panels is superseded with GreenCoat BT steel from SSAB, a subcontractor of GAR. This coating
incorporates a significant amount of rapeseed oil, replacing fossil oil, making it more sustainable
compared to regular steel coatings. Moreover, SSAB's steel production process utilizes about 45%
recycled scrap metal, further reducing the environmental impact of the material.

The mounting structure is also improved by using recycled aluminium profiles manufactured by
EXLABESA. Furthermore, the assembling process is optimised to reduce retrofit work time and costs.
The initial phases of the project involve testing the facade system. A testing mock-up, integrating all
system elements, will be assembled at GAR facilities and dispatched to DTI for thorough testing,
verification, and demonstration of the long-term reliability of the novel facade system. However,
such tests have been postponed due to delays in the production of steel coils for the sandwich
panels and metal sheets for the finishings.

The delays were caused by two main factors: firstly, a strike in Finland, where SSAB operates its
production facilities, which delayed the start of steel coil production, and secondly, issues in the
production of raw materials for the coils, which further delayed their delivery to the sandwich panel
manufacturing plant. As a result, the production of the sandwich panels was delayed.

The postponed tests will be reported in D5.4 and D3.7. Since month 19, work on these tests has
been ongoing. GAR and DTI have collaborated on developing the mock-up model for facade testing
at DTI's facilities. GAR has created a 3D model of the testing mock-up, detailing the sandwich panel
layout, anchoring, finishings, and auxiliary components for jambs and lintels.

Initial laboratory testing was conducted by DTl on mock-ups of the BIPVT roof system, which
comprised refurbished PV modules and sandwich panels with a bioPUR encased in steel, similar to
the facade system. Both were mounted in recycled aluminium mullion profiles attached to the
underlying slab or roof framework. The test aimed to assess watertightness under simulated driving
rain conditions, including pulsating air pressure. For the full test report, refer to D3.5.

2.1. Case studies
Since the start of the project, efforts have been focused on analysing the documentation derived

from the survey of the pilot cases (see deliverables D8.1, D8.2 and D8.5). This documentation

{0} RE-SKIN :
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includes floor plans, elevations, and sections of both the existing and proposed renovated states,
alongside the results of pull-out tests conducted on the facades.

These assessments aim to determine the optimal layout of the sandwich panels and substructure,
identify critical points requiring bespoke solutions, plan the installation process, specify necessary
finishings, and integrate pre-existing elements, among other technical considerations.

At the time of writing this deliverable update, the assessment of the Milan demonstration case has
been completed, while work on the second case, the Burgas demonstration, is ongoing.

2.1.1. Milan case study

Upon receiving the initial survey of the building in its pre-retrofit state, which included and energy
audit and a comprehensive assessment of its architectural and technical systems, work began on
creating a 3D model of the building.

Figure 2. South-West view of the building

Collaboration between ZH and GAR led to the design of the optimal fagade layout, in consultation
with CDM, the building owner.

A pull-out test was performed on the facades to assess the tensile strength of the supporting walls,
which is key to determining the anchoring of the system. For the full report on the pull-out tests
conducted on the Milan case study, refer to Annex | of this deliverable.

Subsequently, work focused on addressing the various building connections, including those at
windows, corners, the starting of the system, as well as determining the layout of the substructure,
facade finishings, sandwich panel dimensions, and other relevant details.

{5} rE-SKIN :
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Once the design for the Milan case study facade cladding was finalised, the specifications for the
sandwich panels, metal sheets, and substructure components were sent to the respective
manufacturers for production. Additionally, an installation manual for the substructure was shared
with the general contractor.

2.1.2. Burgas case study

In month 19, work began on developing the 3D model for the second demonstration case in Burgas,
based on the initial architectural survey provided by BURGAS and ZH.

Figure 3. South view of the building

To properly assess the facade, determine the tensile strength of the building’s supporting walls, and
decide whether mechanical or chemical anchors would be more appropriate, pull-out tests were
conducted following EOTA TR 051 guidelines. The full report detailing the pull-out test results is
available in Annex Il of this deliverable.

The results showed relatively low kN values, suggesting that standard mechanical anchoring would
not be sufficient. As a result, further testing using brackets with chemical anchoring have been
required. These tests are still pending.

{0} RE-SKIN :
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3. System/component design

The RE-SKIN project’s multifunctional fagcade is a self-supporting system made of sandwich panels
and a substructure, designed to improve energy performance and reduce environmental impact.
This chapter covers the design and key features of its three subcomponents: the sandwich panels,
the recycled aluminium mounting structure, and the finishing elements.

3.1. Sandwich panel

The sandwich panels consist of an outer layer of GreenCoat sustainable steel from SSAB, a bio-
sourced polyurethane (bioPUR) foam core, and an inner steel layer, also from SSAB. These panels
are interconnected through a tongue-and-groove joint and are attached to the pre-existing wall via
the substructure.

Sandwich panel production can be either continuous or discontinuous. For RE-SKIN, a continuous
manufacturing process is employed, producing larger panels that are cut to size for the fagade. This
process is more efficient and cost-effective for large-scale facade applications. During production,
the steel sheets are spaced apart by lateral supports to allow for the injection of foam to fill the gap
between them and create the insulating core. The use of steel in sandwich panels enhances their
durability and strength, compared to other materials.

After manufacturing, the panels undergo processes such as cutting, welding, and laminating.
followed by the application of a protective film is applied to prevent scratches and dirt
accumulation.

The manufacturable thickness ranges from 60 to 250 mm, with the typical thickness for RE-SKIN
falling between 80 to 100 mm. The panel width has been standardised at 1000 mm to align with the
standard width of the steel coil for the metal sheets. However, the panel length can be adjusted
based on project requirements and is expected to fall within the range of 250 to 6000 mm.
Following the initial trial manufacturing of the RE-SKIN sandwich panel at Lattonedil, the
manufacturer conducted preliminary tests. The results confirmed that panels within the
recommended length exhibited stable mechanical properties, including tensile strength, thermal
conductivity, and dimensional stability, confirming their suitability for facade application. Refer to
Annex Il for the full test report.

{0} RE-SKIN g
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Figure 4. Sandwich panel with bioPUR and Greencoat metallic sheet [drawing created using SketchUp]

3.1.1. Outer layer

The outer layer steel coating with GreenCoat colour in the sandwich panels offer a sustainable
coating solution for the building industry. GreenCoat Bio-based Technology (BT) coating, introduced
in 2012, incorporates a significant amount of rapeseed oil, a natural alternative to fossil oil, it
contributes to a reduced environmental footprint compared to conventional coatings

This patented BT coating not only offers environmental advantages but also improved efficiency for
an extended product life, ensuring long-lasting performance for buildings over several decades.!

In RE-SKIN, the specified thickness of the material to be used is 0.7 mm for the external layer and
0.55 mm for the internal layer.

In subsequent deliverables, additional specifications, such as steel grade, topcoat, dimensions, and
colours, for the steel coils used in panel manufacturing will be finalised once the responsible team
determines the finishing colours for all demonstration projects. Subsequently, the order for the steel
coils will be placed with SSAB, who will provide the detailed specifications for the steel coils.

1 https://www.environdec.com/library/epd1922
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Protective Film (optional)

/ Top Coat

Primer
Pre-treatment
Zinc

Zinc

Reverse Coat

Figure 5. GreenCoat® components
Technical Properties Matt Regular Satin
Gloss <5 40 20
Minimum inner bending 1 x sheet thickness 1 x sheet thickness 1 x sheet thickness
radius
Scratch resistance 40N 40N 40N
Lowest forming -15°C -15°C -15°C
temperature
UV radiation resistance Ruv5 Ruv4 Ruv4-5
Corrosion resistance RC5+ RC5+ RC5+
Stain resistance Very good Very good Very good
Highest operating 100 °C 100 °C 100 °C
temperature
Fire classification, EN A1ls1d0 Als1d0 Al s1do
13501-1
Coating thickness, 50 um 50 um 50 um
nominal (primer +
topcoat)
Coating structure Structured and wrinkled Structured Structured
Zinc coating $280GD, S320GD, S350GD  S280GD, S320GD, S350GD  S280GD, S320GD, S350GD
Min steel thickness 275 g/m? 275 g/m? 275 g/m?
Steel width 1000 - 1500 mm 1000 - 1500 mm 1000 - 1420 mm
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Table 1. Technical Properties of GreenCoat Pural BT (SSAB)?

3.1.2. Thermal-insulation

BioPUR foam has been selected as the insulation layer for the sandwich panel

Specifically designed for the residential sector, BioPUR foam is primarily used for energy renovation,
insulation, and waterproofing in renovation activities.

As previously mentioned, the foam in the insulation panels is based on a bio-Polyurethane foam
developed by INDRES. Currently at TR 6-7, it has a density of 40-50 kg/m3, and an estimated thermal
conductivity value of 0.03-0.04 W/mK. The raw materials (polyols) used are commercially available
and they are derived from natural oils, making them more environmentally friendly. Furthermore,
at the end-of-life, these products are approached through a circular use methodology, employing
both mechanical and chemical recycling methods, see Figure 4 and 5.

A .

Natural oil Natural oil High functional Rigid PU foam
feedstock epoxidation polyol synthesis development

Figure 6. Process for the utilisation of natural oil-derived raw materials in BioPUR foams 3

In general, plastic foams exhibit a higher carbon footprint compared to natural and mineral
materials. BioPUR insulation has a lower carbon footprint compared to many other types of
insulation materials.

2 https://www.ssab.com/en/brands-and-products/greencoat/products/pural-bt
3 https://www.sciencedirect.com/science/article/abs/pii/S0926669018305508
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Figure 8. Schematic representation of circular approach of BioPUR materials (Source: INDRESMAT)

4 https://www.researchgate.net/figure/Carbon-footprint-of-different-thermal-insulation-materials-per-kilogramme-
mass-of-the fig2 317934578
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Figure 9. Mechanical and chemical recycling methods for Polyurethanes (Source: INDRESMAT)

BioPUR technical features for sandwich panels in RE-SKIN:
The BioPUR used in the RE-SKIN project is expected to have mechanical and thermal properties

similar to conventional PUR. A Currently at TRL 6-7, these values will be verified through additional
testing during the project. The thermal properties are more reliant on the microstructure of the
foam (density, homogeneity, distribution of cell size, open/close cell ratio, etc.) than on the origin
of the raw materials (bio-based or fossil-based). In this regard, INDRES has developed a foaming
process for BioPUR equivalent to conventional PUR, ensuring that the microstructure and properties
of the foam are suitable for insulation in buildings.

Technical properties of BioPUR used in RESKIN:

Thermal conductivity (0.03-0.04 W/mK)
Biobased content (60-70 %)

Carbon footprint (1.8-3 KgCO2/kg)
Viscosity (600-3000 cPs)

Reactivity range (10-50 s)

Density range (40-60 kg/m3)

Figure 10.  Demo sandwich panels made from bioPUR (left). Different varieties of PUR materials from INDRES
(right).
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Lattonedil conducted internal fire tests (Piccola Fiamma) on the RE-SKIN roof panels, not under a
specific standard but correlating with the UL94 flammability test. The RE-SKIN panels self-extinguish
shortly after ignition, corresponding to UL 94 V-0.

These tests are for characterisation purposes and are not intended for certification. The sandwich
panels will undergo testing under standard norms to determine their classification in the Euroclass
System.

3.2. Recycled aluminium mounting structure and fixing elements

The facade system utilises a recycled aluminium mounting structure to attach the sandwich panels
to the existing facade. This approach supports RE-SKIN’s goal of promoting sustainability (more
information can be found on deliverables from WP7 Circular-economy support) using
environmentally friendly materials during construction.

EXLABESA RE-local — Recycled low carbon aluminium

Aluminium is a highly versatile material that can be recycled indefinitely without losing its quality or
properties. This makes it an essential material for sustainable development. The facade profiles used
in RESKIN are made with recycled aluminium, with a recycled aluminium content rate of 98%.

The recycling process includes collection, smelting, and the extrusion of new profiles. The
production process generates a carbon footprint of only 2.95 kg of CO2 per kg of aluminium
produced, achieving a substantial reduction of up to 95% in energy consumption compared to the
production of primary aluminium.
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Figure 11.  Aluminium Carbon Footprint (EXLABESA)®

Structural Profile properties and composition
In the RE-SKIN project, aluminium extrusion profiles made from AA 6063 are employed. This alloy

contains magnesium and silicon as alloying elements, and its composition is regulated by The
Aluminium Association. This alloy exhibits excellent mechanical properties, is heat-treatable, and
can be welded. It is the most commonly used alloy for aluminium extrusion due to its capability to
create complex shapes with smooth surfaces suitable for anodising.

Constituent element Minimum (% by weight) Maximum (% by weight) Property 6063-T5

Aluminium (Al) 97.5% 99.35% Tensile Strength 186 MPa | 27000 psi
Magnesium (Mg) 0.45% 0.90% Yield Strength 145 MPa | 21000 psi
Silicon (Si) 0.20% 0.60% Modulus of Elasticity 68.9 GPa | 10000 ksi
Iron (Fe) 0 0.35%

Figure 12.  Aluminium Composition of AA 6063

The panels are affixed to the existing walls via the structural profiles, secured by self-drilling screws,
the profiles are attached to the supporting brackets that are anchored to the facade. Before
installation, a dynamometric test (Pull-off Test) is conducted to assess the tensile strength of the
walls and load capacity of the fixings. Based on the test results, the appropriate anchoring method—

either mechanical or chemical—will be determined.

5 https://exlabesa.com/en/arquitectura/re-local-recycled-aluminium
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Facade system
The system is designed in a modular and detachable way, which makes it possible to inspect specific

areas when needed. To detach the panels, we first need to dismantle the vertical finishing profiles
on the sides. Then, we can proceed to remove the panels one by one in the same column, starting
from the top and moving downwards, until we reach the desired area that needs to be inspected.

Figure 13. 3D images illustrating the sequence of panel dismantling for installation inspection [drawing created
using SketchUp]

—

—
k100 0 50
I

Figure 14. Detail drawing of the vertical panel connection for standard air gap (<6cm, approximately.) [drawing
created using AutoCAD]
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Figure 15.  Detail drawing of the vertical panel connection for larger air gap (>6cm, approximately.) [drawing

created using AutoCAD]

Figure 16.  Detail drawing of the fagade system’s Figure 17.  Detail drawing of the facade system’s
bracket [drawing created using AutoCAD] profile [drawing created using AutoCAD]
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Figure 18. 3D view of the joint connection

A dedicated extrusion die has been developed to enable the subsequent production of the profiles

using recycled aluminium.

Figure 19.  Extrusion dies for profile manufacturing as developed by EXLABESA for the RE-SKIN fagade system.

1. Insulating panel

2. System start section for internal chamber regulation
3. Vertical profile fixing bracket

4. Vertical planimetry profile

5. Insulating panel direct fixings

Detail of the planimetry profile union of the
system. In purple, the fixed part of the
connector to the profile. The sliding part
protrudes to absorb system expansions.

Figure 20. Fagade system elements
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Figure 21.  Sandwich panel and existing facade [image created using SketchUp]
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Figure 22.  Substructure elements [image created using SketchUp]

The facade system is engineered to compensate for uneven surfaces, ensuring a level installation
even on non-vertical building facades. To account for these irregularities, a thorough measurement
of the facade’s unevenness is necessary prior to installation.

The deviation of the fagcade and the integration of ducts within the interior chamber influence the
chamber's dimensions. If the chamber's thickness exceeds 5cm, support brackets are required to
prevent anchor screws from bending excessively. These brackets effectively distribute the load,
reducing screw stress.

Additionally, the system offers three types of brackets with varying dimensions, allowing for a wide
range of interior chamber sizes. The appropriate bracket should be selected based on the required

interior chamber size.

3.3. Finishing elements

The versatility of the machinable and modular facade system allows for the customisation of the
design and configuration to meet the unique needs of a building, integrating seamlessly with new
and existing elements like windows, corners, eaves and different types of ducts such as pipes, wiring,
vents, or sensors. The gap required for the installation of the facade can be utilized to incorporate
some of the ducts.

Moreover, the system is detachable, facilitating installations and services’ inspections in designated
areas.

Buildings vary in size and shape and often have different objects and facilities attached to them. To
ensure that the joints between the different parts of the building are sealed with air-tightness,
insulation foam is used to fill the junction points, and the overlapping of membranes and layers are
also employed.
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The panels used in the fagcade system are manufactured with the maximum lengths allowed to
minimize the number of panel joints. However, connection points with other elements of the
existing or new facade are inevitable. To address this issue, the RESKIN facade cladding system is
designed to offer standardized solutions that can be used in various buildings, regardless of their
shapes and sizes.

To ensure the proper installation of facade components, GAR has developed a catalogue of
standardised technical details for constructive solutions [see Figs. 22-25, and 34-37]. This catalogue
encompasses details for the installation of singular points such as windows, doors, corners, air vents,
and horizontal and vertical panel connections. These technical details are necessary for the
successful implementation of the facade system. By following these standardised details, the
installation process can be conducted with greater efficiency and accuracy, reducing the risk of
errors and ensuring the proper functioning of the facade.

Here are some examples of technical details for constructive solutions related to fagade installation
in singular points:

Windows
To achieve vertical alignment of window openings and ensure evenness between them,
substructure profiles are installed adjacent to the windows along the entire length of the facade.
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Figure 23.  Finishing elements for insulated and sealed window frames [image created using SketchUp]
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Figure 24.  Window detail drawing (horizontal) [drawing created using AutoCAD]

The lintels, jambs, and windowsills are sealed using silicone and a rubber strip along the frame to
create an airtight cavity. For insulating the jambs, BioPUR panel insulation is used, while the
windowsills are insulated with PUR insulating foam. However, to avoid obstructing the visibility from
indoors, it is essential to assess the dimensions of the window frame before determining the
thickness of the insulation to be applied to the jambs and lintel.

D

Lintel panel as finishing piece ]

Jamb finishing — |

Jamb insulation board ———

———— |

Jamb profile
4 —+—— Windowsill

Foamed insulation !
_—+— Water barrier

Finishing
between panels

Figure 25.  Components, membrane and window sealing [drawing created using SketchUp]
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Figure 26.  Window detail drawing (vertical) [drawing created using AutoCAD]

As illustrated in Figure 24, the panel used to cover both the facade and lintel is bent at a 90-degree
angle to maintain airtightness and minimise thermal bridging. Additionally, the aluminium
windowsill finishing must reach the window frame to avoid water penetration and ensure complete
sealing. Finally, when insulating the windowsill, it is important to determine the dimensions of the
window frame, as well as the location of the drainage points, to avoid obstructing them.
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|

Figure 27.  Window frame elements: rubber strip and insulation in jambs [images created using SketchUp]

Figure 28.  Image depicting the current condition of the ground floor windows in the Milan demo case.

In the context of the Milan demonstration case (see Fig. 26), the existing stone sills and mouldings
covering the jambs will be dismantled as they appear to be in poor condition and may not be
securely attached to the wall. The deterioration of the sills and mouldings pose a risk to the proper
attachment of new jambs. Removing these sills and mouldings will allow for the installation of
thicker insulation, enhancing the efficiency of the insulation system, further reducing potential
thermal bridges, see Figures 21-29.

However, it is paramount to avoid covering the drainage holes in the windows during this process.
These openings are crucial for the proper functioning of the windows and ensuring effective
drainage for the window frame.
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Figure 29.  Vertical section of Figure 30.  Vertical section of Figure 31.  Vertical window detail

existing window detail proposed windowsill design section — Key plan

Figure 32.  Horizontal section of Figure 33.  Horizontal section of Figure 34.  Horizontal window
existing window detail proposed jamb design detail section — Key plan

When installing insulation in elements such as lintels and jambs, the presence of mosquito nets or
window grills in the balcony windows should be considered.

For the Milan demonstration building, existing grilles and mosquito nets will be removed
temporarily to allow for improved insulation and minimisation of thermal bridges. Subsequently,
new mosquito nets and metal grates will be installed after the renovations.
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HORIZONTAL SECTION - WINDOW BARS AND MOSQUITO NETS
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Figure 35. Detail drawing (horizontal) of the mosquito nets and steel grids in the Milan case study [drawing created
using AutoCAD]

Figure 36.  Image showcasing the specific case of the first-floor windows in the Milan demo, featuring blinds and a
mosquito net

On the first floor, all windows feature vertical shutters with a recessed vertical rail in the wall. The
insulation will extend up to the shutter track in the jambs, given the presence of the vertical rail.
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The existing shutter rail is closely positioned to the window frame. As a result, the new jamb will
terminate at the rails without covering them.

Balconies

Residential buildings frequently encounter space constraints in certain areas that need to be
insulated. This is the case for balconies, which require a different construction approach compared
to the rest of the building due to space limitations. The solution for balcony insulation involves
incorporating a Bio-based PUR foam and a finishing layer of aluminium composite panel affixed
using brackets and profiles.

In the areas where installing the sandwich panel is not feasible, an alternative BIO-based material
will be used for the 50 mm insulating layer.

The construction solution for insulating the balconies aims to minimise thermal bridges while using
the balcony space efficiently. Lintel and jambs are insulated wherever feasible, similar to window
frames.

DUCTS

BRACKET
UPRIGHT PROFILE
PIR 50mm.

ALUMINIUM COMPOSITE

Figure 37.  Balcony 3D [image created using SketchUp]
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When the balconies are open, the balcony ceiling does not require insulation; therefore, the gap
between the ceiling and the composite panel attached to the balcony’s facade is used to
accommodate different ducts and wires. Thermal bridges at the connection with the facade are

minimised using insulation boards or foam for sealing points.

P
%

Figure 38. Balcony detail (Vertical) [drawing created using AutoCAD]

Integration of utility elements

Other elements found in existing residential buildings that require specific design solutions to adapt
to the new facade system are gas metres, drainpipes, vents, and gas pipes. Drainpipes will remain
on the exterior of the new fagade, and before the installation of the new fagade, require dismantling
to allow the fitting of the substructure and panels. Once the new building envelope is in place, the
drainpipes will be assembled again, readjusting the pipe elbows to adapt to the new facade's width.
Gas pipes and meters remain in their original locations, and the insulation of the facade is briefly
interrupted when its application overlaps with these elements. The composite panels will be
modified to facilitate inspections of gas meters and pipes.

Adaptations for air vents involve removing the outside grid and connecting a new ventilation duct
to the existing one, ensuring compatibility with the new fagade system, see Figure 30.
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Figure 39.  Balcony section (Horizontal) [drawing created using AutoCAD]
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Figure 40.  Air vent detail [drawing created using AutoCAD]

A valuable addition to the system involves incorporating an adaptable sealed chamber equipped
with manually adjustable ventilation grilles (see Fig. 37). Depending on the seasons, the internal
chamber can be completely sealed to provide thermal resistance in cold weather. Alternatively,
ventilation grilles can be manually adjusted to enhance ventilation in warmer weather.

Figure 41.  Preliminary design of ventilation grilles dependent on the final manufactured fagade panel.
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4. Installation

4.1. Transportation and storage

The material is transported in batches of pallets. The pallet dimensions are approximately (6x1x1.3)
m, weighing each one about one ton. These figures vary depending on the building itself (square
meters of facade, morphology, etc.) as the material and dimensions are defined when all areas of
the building have been analysed and resolved. The material is sent on a truck. A pallet jack is
necessary on-site to unload the material.

Regarding the storage, the material should be kept indoors, to avoid any type of degradation. It is
recommended to use fencing material and regular construction site safety measures.
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Figure 42.  Transport and unloading of materials on-site for the HEART project. (Source: GarciaRama)

4.2. Selection of auxiliary equipment

The selection of an installation system by the installer depends on the complexity of the facade and
the existing accessibility conditions. For instance, in the case of a highly intricate facade, the installer
may opt for general scaffolding systems, while crane platform installation systems may be employed
in less complicated situations due to the versatility of the machinable and modular facade system.
The RE-SKIN facade system allows for the use of crane platforms, thereby reducing installation time,
labour requirements, and eliminating the need for scaffolding.

In the case of the Milan demonstration building, given that it is a two-storey building, using a
compact lifting platform in such a structure facilitates the installation of larger panels while
minimising the risks associated with their handling. This approach allows for the maximisation of
panel length, leading to a substantial reduction in installation time due to the decreased number of
panels requiring placement. Therefore, employing a lifting platform in a two-storey building is the
optimal choice for enhancing the efficiency of the installation process.
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Figure 43.  Crane platform and scaffolding installation system

4.3. Preparation of walls that will support the new facade

To ensure the strength and endurance of the existing wall structure supporting the facade system,
conducting multiple test samples using a dynamometer is essential. GAR has developed a Pull-Off
Test Guide (dynamometric test) with comprehensive instructions and indications to identify the
appropriate type of anchoring needed. The Pull-Off Test Guide can be found as Annex Il in this
deliverable.

The objective of the test is to ascertain whether mechanical anchoring alone is adequate or if
chemical anchoring is required, especially in instances where the fagcade walls exhibit weaknesses,
deterioration, or poor construction. This process guarantees the stability and safety of the facade
system.
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Figure 44.  Dynamometric test (Pull-Off Test Guide in Annex)

4.4. Substructure installation

The installation of the facade system requires the coordination of at least two operators working
simultaneously. These workers are tasked with the layout and distribution of components, aided by
laser measuring and guiding equipment. The installation process begins by fixing the brackets,
followed by the lower base profiles. Subsequently, the remaining substructure is installed, using the
appropriate fixings depending on the condition of the existing wall.

Step 1: Using a laser and measuring tools, holes Step 2: The brackets are then screwed onto
are made for the brackets that will support the the facade.
starting point of the facade.
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Step 3: The starting profile is placed, anchored to the brackets. This starting profile will guide the
panels that will later be screwed onto the facade.

Step 4: The laser assists in ensuring the profiles are perfectly vertically aligned, even if the facade
is not flat and exhibits irregularities and slopes.

Figure 45.  Demonstration of substructure installation

4.5. Insulating panel installation
The facade panel is attached to the substructure and subsequently to the wall using screws, which
are concealed due to the tongue-and-groove system.

L |

Figure 46. Demonstration of insulating panel installation
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4.6. Installation of finishing elements

Similar to other facade cladding systems, such as ETICS (External Thermal Insulation Composite
System) or ventilated facades, finishing elements are essential to complete singular elements like
window frames, jambs, rain gutters, and gables. The use of aluminium sheet components is
recommended for these purposes. Specifically, for window frames, it is advisable to incorporate an
insulating sheet on the inner layer to prevent thermal bridging.

e

Figure 47.  Completed facade installation by GarciaRama (Image source: GarciaRama)
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Figure 48. 3D view of finishings for the Milan demo (image created using SketchUp)

{0} RE-SKIN :



D5.2 — MANUFACTURING DESIGN OF THE MULTIFUNCTIONAL FACADE CLADDING 11 - V1.1

5. Operation mode

5.1. Adaptable sealed chamber

The objective of the installation system in RE-SKIN is to incorporate an adaptable sealed chamber
with manually operable ventilation grilles. The internal chamber is devised to function as thermal
resistance and can be created by sealing an airtight gap, offering an effective insulation solution
during cold seasons. The transmissivity of the chamber can be manually adjusted using the
ventilation grilles, allowing for ventilation in warmer seasons. This approach ensures energy
efficiency, cost reduction, and easy adjustments in response to seasonal variations.

Depending on the climatic zone and the existing wall structure, the airtight seal during colder
seasons helps maintain the internal temperature of the building. In warmer seasons, the cavity can
be opened to facilitate air circulation, preventing moisture and heat accumulation. Strategically
placed ventilation grilles enable fresh air intake and exhaust stale air, establishing a continuous flow.
In this preliminary design stage, the grilles are positioned at the base and top of the facade to
facilitate air intake and exhaust. These grilles, made from stainless steel or aluminium, will be
sourced from existing market designs, ensuring they prevent water ingress and debris.

Figure 49.  Preliminary design of ventilation grilles dependent on the final manufactured facade panel.
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5.2. Maintenance

Regular cleaning and maintenance are essential to keep the Greencoat steel sandwich panel facade
in good condition and extend their lifespan.

Cleaning

The most effective way to clean the facade is with a pressure washer. However, it is important to
use the pressure washer carefully to avoid damaging the panels. The pressure should be set to a
maximum of 20 bars.

The frequency of cleaning will depend on the location of the facade and the level of pollution in the
environment. In general, it is recommended to clean the facade at least once every 5 years. If the
facade is located in an urban area with heavy traffic, it is advisable to clean it more frequently.

It is important to use specific cleaning products. These products are designed to be gentle on the
surface of the panels and will help to prevent damage.

Inspection

In addition to cleaning, it is also important to inspect the facade regularly for any signs of damage.
This proactive approach helps to maintain the safety and integrity of the facade, extending its
lifespan and reducing the risk of costly repairs or premature replacement.

{0} RE-SKIN :



{0} RE-SKIN

Annex |: Milan Demonstration Building Pull-Out

DYNAMOMETRIC TEST RESULTS

Views and opinions expressed are however those of the author(s)
Funded by only and do not necessarily reflect those of the European Union
or CINEA. Neither the European Union nor CINEA can be held
responsible for them.
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"weber EJOT

PROTOCOLLO DI PROVA (secondo EOTA TRO51: Job site tests for plastic anchors and screws)

PROTOCOLLO NR. 2023-1112 REDATTO DA:|Martin Losso DATADOCUMENTO:|  19/10/2023
STRUMENTO NR.|3DAZG070808 DATAVERIFICA:| 10/10/2023

RIFERIMENTI

Cliente: Weber-Saint Goban Cod. Cliente:

Referenti: Vittorio Benbanaste

Tecnico EJOT: Martin Losso Tel: +39 339 6637056

Mail: mlosso@ejot.com
Ubicazione cantiere:

Localita: Milano Prov: Ml CAP: 20100
Indirizzo: Via Amantea 3

DESCRIZIONE INTERVENTO

Tipo di intervento: Isolamento termico esterno (ETICS) con sistema weber.therm ROBUSTO
Tipo di edificio: Edificio pubblico
Stato dell'edificio: Riqualificazione edificio esistente

Posizioni di prova testate:

Pos.di | Cat.
orove ETA Tipologia di supporto Note
C Laterizio forato
2 D Blocchi in CLS alleggerito

Tipologie di isolante:
Tipo _|Sistema ETICS Tipo | S[mm] | L[mm] | A [mm]
1|Resina fenolica RHS 40 1200 600

Note particolari:

EJOT - PROTOCOLLO DI PROVA DI TRAZIONE
10-05-2023- Weber Robusto - Via Amantea - Milano - Baggio (M) .xIsx
EJOT S.a.s di EJOT Tecnologie di fissaggio S.r.l. - via M. Polo 16 - 35011 Campodarsego (PD pagina 1di8

{0} RE-SKIN 1



"weber EJOT

SAINT-GOBAIN
PROTOCOLLO DI PROVA (secondo EOTA TRO51: Job site tests for plastic anchors and screws)
PROTOCOLLO NR. 2023-1112 REDATTO DA:|Martin Losso DATADOCUMENTO:|  19/10/2023

STRUMENTO NR.|3DAZG070808 DATAVERIFICA:] 10/10/2023

FOTO

Vista cantiere

Vista prova di trazione

EJOT - PROTOCOLLO DI PROVA DI TRAZIONE
10-05-2023- Weber Robusto - Via Amantea - Milano - Baggio (M) .xIsx
EJOT S.a.s di EJOT Tecnologie di fissaggio S.r.l. - via M. Polo 16 - 35011 Campodarsego (PD pagina2di8

{0} RE-SKIN :



"weber

SAINT-GOBAIN

EJOT

PROTOCOLLO DI PROVA (secondo EOTA TRO51: Job site tests for plastic anchors and screws)

PROTOCOLLO NR. 2023-1112 REDATTO DA:|Martin Losso DATA DOCUMENTO:|  19/10/2023
STRUMENTO NR.|3DAZG070808 DATAVERIFICA:] 10/10/2023
CALCOLO PRESSIONE CINETICA DEL VENTO (secondo NTC 2018)
Localita: Milano
Provincia: Mi CAP 20100 ;\_\,J‘ [
~/ 'K\! rab»O
Indirizzo: Via Amantea 3 (1} (., p
i
Topografia: B) Area urbana, suburbana o industriale con edifici di alt 2202, \/\(
pografia: ea urbana, suburbana o industriale con edifici di altezza M\\ /\’,\\ .
media inferiore a 15 m \L N \
Altitudine: 12 mslm & B 3] \\ o >
Dist. dalla costa: >30 km \“\ S~ 2
Zona ventosa: 1 (v,= 25,00 m/s) L L \7 - e
Cat. esposizione: v Qg} o ﬁ\,\ C O
$ /0\} \ \
S// > ¢
AT
(\r‘v—-/‘
Pressione cinetica di riferimento (q,): 390,63 N/m? b
Coefficiente di esposizione (c,): 1,63
Coefficiente di pressione (c,,A): -1,20
Coefficiente di pressione (c,g): -0,80
Coefficiente di topografia (c,): 1,00
Coefficiente dinamico (cy): 1,00
A
f
Altezza edificio (h) 8m L
Larghezza (b) 10 m
Lunghezza (d) 22 m ¥
Angolo A1 (eq/5) 32m (eg=mintrade 2h)
Angolo A2 (ew/5) 2m (ey=mintrabe 2h)
Pressione del vento: Valori di calcolo | papx -0,766 kN/m® (in corrispondenza degli angoli dell'edificio)
Ps,Rk -0,511 kN/m2 {in corrispondenza della parte centrale della facciata)
Valori di progetto |  pap -1,149 kN/m?  (in corrispondenza degli angoli dell'edificio)
Pso -0,766 kN/m” (in corrispondenza della parte centrale della facciata)
Y 1,5 (coefficiente di sicurezza per le azioni)

NOTA

Il calcolo & da considerarsi puramente indicativo, in quanto eseguito considerando un edificio ”sempﬁﬁcato" di base rettangolare e dimensioni simili a quelle

dell'edificio reale considerato.

EJOT - PROTOCOLLO DI PROVA DI TRAZIONE
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"weber EJOT

SAINT-GOBAIN
PROTOCOLLO NR. 2023-1112 REDATTO DA:|Martin Losso DATA DOCUMENTO:|  19/10/2023
STRUMENTO NR.|3DAZG070808 DATAVERIFICA:] 10/10/2023
POSIZIONE DI PROVA 1
Laterizio forato (Cat. ETA C)
webertherm SRD & TA8
Tassello universale ad avvitamento Prova Tipo Esito  Failure
nr foratura [kN] Mode
DATI TECNICI P1 ROT 2,67 R
Certificazione: ETA 15/0077 P2 ROT 1,24 S
Cat. di utilizzo: ABCDE P3 ROT 1,98 S
Azionamento: Avvitamento T40 P4 ROT 2,42 R
@ piattello: 60 mm PS5 ROT 1,86 s
@ foratura: 8 mm P6 ROT 2,16 R
Prof. ancoraggio: 25 mm (AB C D) P7 L ROT 1,82 s
45 mm (E) P8\ ROT 1,62 S
P9\ ROT 1,82 S
- LEGENDA P10 | ROT 1,76 S
- Tipo foratura ROT 2,08 S
@ ROT | Rotazione
£sor PER | Percussione
Failure mode
mﬂ S | sfilamento 1,65 |Media minimi J
— R | Rottura tassello 0,99 |Valore caratt.
C | Cedimento supporto 0,20 [Classe di carico

EJOT - PROTOCOLLO DI PROVA DI TRAZIONE
10-05-2023- Weber Robusto - Via Amantea - Milano - Baggio (M) .xlsx
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SAINT-GOBAIN
PROTOCOLLO NR. 2023-1112 REDATTO DA:|Martin Losso DATADOCUMENTO:|  19/10/2023
STRUMENTO NR.|3DAZG070808 DATAVERIFICA:] 10/10/2023
POSIZIONE DI PROVA 2
Blocchi in CLS alleggerito (Cat. ETA D)
webertherm SRD & TA8
Tassello universale ad avvitamento Prova Tipo Esito  Failure
nr foratura [kN] Mode
DATI TECNICI P1J ROT 0,35 R
Certificazione: ETA 15/0077 P2 ROT 1,10 S
Cat. di utilizzo: ABCDE P3 ROT 112 S
Azionamento: Awvitamento T40 P4 ROT 0,78 R
@ piattello: 60 mm P5
@ foratura: 8 mm P6
Prof. ancoraggio: 25 mm (A B CD) P7
45 mm (E) P8
P9
LEGENDA P10
Tipo foratura P11
ROT | Rotazione P12
PER | Percussione P13
P14
Failure mode P15
S | sfilamento N 0,84 [Media minimi
R | Rottura tassello R 0,50 |Valore caratt.
C | Cedimento supporto 0,20 [Classe di carico

EJOT - PROTOCOLLO DI PROVA DI TRAZIONE
10-05-2023- Weber Robusto - Via Amantea - Milano - Baggio (M) .xlsx
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SAINT-GOBAIN

PROTOCOLLO NR. 2023-1112

EJOT
PROTOCOLLO DI PROVA (secondo EOTA TRO51: Job site tests for plastic anchors and screws)

REDATTO DA:|Martin Losso

DATA DOCUMENTO:

19/10/2023

sTRUMENTO NR.|3DAZG070808

DATA VERIFICA:

10/10/2023

PARAMETRI DI CALCOLO (metodo analitico | risultati relativi al solo pull-out del tassello)

Coefficienti di sicurezza
Coefficiente di sicurezza per le azioni (yg):
Coeff. di sicurezza per il pull-out (y.,,):

Pressione del vento
Pressione vento in facciata (pg g):
Pressione vento in zona angolare (p, g ):

Dati pannello isolante
Sistema ETICS

TASSELLI CONSIGLIATI

1,5

Valore di calcolo
-0,511 kN/m’
-0,766 kN/m*

Resina fenolica | RHS (1200x600 mm)

Valore di progetto
-0,766 kN/m’
-1,149 kN/m’

In considerazione dei risultati delle prove di trazione, delle rilevazioni effettuate durante il sopralluogo in cantiere, e del tipo di
intervento previsto, suggeriamo, per ciascuna posizione di prova, i seguenti tasselli:

Posizione di prova 1
Tipo di muratura:
Categoria ETA: C

Laterizio forato

Spessore isolante:
Spessore collante:
Spessore intonaco:
Altri spessori:

TOTALE DA FISSARE:
Tasselli consigliati da EJOT hes hrest Np
(in numero pari a quanto indicato in tabella) [mm] [mm] [knN]
webertherm SRD | TA8 115 mm 25 40 0,50
ejotherm® STR U 2G 75 mm 25 0,75

50 mm
0 mm
20 mm
5 mm
75 mm

SCHEMA DI TASSELLATURA: Rispettare le indicazioni tecniche riportate sul Manuale Tecnico Sistemi per I'isolamento esterno della

facciata Saint Gobain Italia

Posizione di prova 2
Tipo di muratura:
Categoria ETA: D

Blocchi in CLS alleggerito

Spessore isolante:
Spessore collante:
Spessore intonaco:
Altri spessori:

TOTALE DA FISSARE:
Tasselli consigliati da EJOT he Prest Np
(in numero pari a quanto indicato in tabella) [mm] [mm] [kN]
ejotherm® STR U 2G 0 mm 25 #DIV/0!
#N/D 0 mm #N/D #DIV/0!

SCHEMA DI TASSELLATURA: Rispettare le indicazioni tecniche riportate sul Manuale Tecnico Sistemi per I'isolamento esterno della

facciata Saint Gobain Italia

Posizione di prova 3
Tipo di muratura: 0

EJOT - PROTOCOLLO DI PROVA DI TRAZIONE
10-05-2023- Weber Robusto - Via Amantea - Milano - Baggio (M) .xlsx
EJOT S.a.s di EJOT Tecnologie di fissaggio S.r.l. - via M. Polo 16 - 35011 Campodarsego (PD
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"weber

SAINT-GOBAIN

EJOT
PROTOCOLLO DI PROVA (secondo EOTA TRO51: Job site tests for plastic anchors and screws)

PROTOCOLLO NR. 2023-1112 REDATTO DA:|Martin Losso DATA DOCUMENTO:|  19/10/2023
STRUMENTO NR.|3DAZG070808 DATAVERIFICA:] 10/10/2023
Categoria ETA: #N/D Spessore collante: mm
Spessore intonaco: mm
Altri spessori: mm
TOTALE DA FISSARE: 0 mm
Tasselli consigliati da EJOT het Pgest Ny
(in numero pari a quanto indicato in tabella) [mm] [mm)] [kN]
ejotherm® STR U 2G 0 mm #N/D #DIV/0!
ejotherm® H2 0 mm #N/D #DIV/0!

SCHEMA DI TASSELLATURA: Rispettare le indicazioni tecniche riportate sul Manuale Tecnico Sistemi per Iisolamento esterno della
facciata Saint Gobain Italia

Posizione di prova 4

Tipo di muratura: 0 Spessore isolante: mm

Categoria ETA: #N/D Spessore collante: mm
Spessore intonaco: mm
Altri spessori: mm
TOTALE DA FISSARE: 0 mm

Tasselli consigliati da EJOT het Pyest Np

(in numero pari a quanto indicato in tabella) [mm] [mm] [kN]

ejotherm® STR U 2G 0 mm #N/D #DIV/0!

ejotherm® H2 0 mm #N/D #DIV/0!

SCHEMA DI TASSELLATURA: Rispettare le indicazioni tecniche riportate sul Manuale Tecnico Sistemi per I'isolamento esterno della
facciata Saint Gobain Italia

LEGENDA

Np= Resistenza di progetto del tassello = Ngy / Yan

het= Profondita di ancoraggio nominale del tassello

hes= Profondita di ancoraggio testata in fase di prova

Teenro=  Numero di tasselli consigliati nelle zone centrali dell'edificio
Tangoi=  Numero di tasselli consigliati nelle zone angolari dell'edificio

NB: secondo la norma UNI/TR 11715:2018 la zona angolare non potra mai essere inferiore ad 1 m e superiorea2 m
EJOT consiglia comunque di attenersi alle dimensioni angolari calcolate seconto NTC 2018

INDICAZIONI DI POSA
1. In presenza di laterizio forato si raccomanda la foratura con il solo movimento di rotazione, e si consigliano punte specifiche
2. Per il montaggio del tassello ejotherm® STR U 2G, si consiglia il bit specifico ejotherm® STR-bit T30 x 90 mm.

3. | tasselli ejotherm™ STR devono essere sempre abbinati al tamponcino, come previsto dalla certificazione ETA

4. Per il montaggio del tassello weber.therm SRD si consiglia il bit specifico weber.therm SSD Bit T40x127 mm.
#NUM!

#NUM!

EJOT - PROTOCOLLO DI PROVA DI TRAZIONE
10-05-2023- Weber Robusto - Via Amantea - Milano - Baggio (M) .xlsx
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"weber EJOT

SAINT-GOBAIN

PROTOCOLLO DI PROVA (secondo EOTA TRO51: Job site tests for plastic anchors and screws)

PROTOCOLLO NR. 2023-1112 REDATTO DA:|Martin Losso DATADOCUMENTO:|  19/10/2023
STRUMENTO NR.|3DAZG070808 DATAVERIFICA:] 10/10/2023

#NUM!

NOTE:

1. 1 valori di Ng, riportati si riferiscono ad una applicazione eseguita "a regola d'arte" e conformemente alle indicazioni di posa

EJOT.

2. La presente relazione non rappresenta un calcolo statico e ha il solo scopo di definire la resistenza allo strappo dei prodotti
testati, nelle stesse condizioni e nelle stesse posizioni di prova verificate in cantiere.

3. Qualora gli spessori indicati nel presente documento differissero da quelli effettivi al momento della posa, sara necessario
rivalutare il dimensionamento dei tasselli.

4. Il numero minimo di tasselli indicato & calcolato sul solo carico da vento (orizzontale), ed & calcolato sul solo valore di pull-
out del tassello. Eventuali ulteriori carichi applicati al sistema non sono stati considerati.

DATA FIRMA TIMBRO
EJOT s.A.s
Campodarsego, p \7. di EJOT Tecnologie di 1Issaggl'o SA.L.
P S /S I(()" o Via Marco Polo, 16
Pach’ 35011 Campodarseqo (PD)
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Annex II: Burgas Demonstration Building Pull-
Out

DYNAMOMETRIC TEST RESULTS

Views and opinions expressed are however those of the author(s)
Funded by only and do not necessarily reflect those of the European Union
or CINEA. Neither the European Union nor CINEA can be held
responsible for them.

the European Union




(\ PLACE: Primary school ,Ivan Vazov*
N ) RE-SKI N 8, Hadzhi Dimitar str., Banevo district
— Postal Code 8125 — Burgas, Bulgaria
WP5 Pull-out Test guide
DATE 03/09/2024 Construction works
Metal Panel
Anchors
Ne TEST  Masonry (*a) 0} L (screw) L (Plastic plug) Crack Pull- Results
out (KN)
1 BH 10 200 200 N N 5,1 KN
2 BH 10 200 200 N N 2,6 KN
3 BH 10 200 200 N N 2,0 KN
4 BH 10 200 200 N N 2,0 KN
5 BH 10 200 200 N N 2,1 KN
6 BH 10 200 200 N N 2,8 KN
7 BH 10 200 200 N N 2,0 KN
8 BH 10 200 200 N N 2,1 KN
9 BH 10 200 200 N N 2,1 KN
10 BH 10 200 200 N N 2,0 KN
11 BH 10 200 200 N N 2,5 KN
12 BH 10 200 200 N N 2,0 KN
13 BH 10 200 200 N N 1,1 KN
14 BH 10 200 200 N N 1,1 KN
15 BH 10 200 200 N N 1,4 KN

(*a) 1. C Concrete, 2. BH Brick (hole zone), 3. BM Brick (mortar zone).
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3asBka 3a obcnyxBaHe CKpenurenHm eNeMeHTU 3a U3NUTBaHe
Hilti BG Ltd 1766 Cochus, buaHec napk Codous, T 0800123 98 W http:/Awww_hilti.bg

crpaga No11A

Codpusa F 9740123 E bg-customer-service@hilti.co
Homep Ha nopbuka 3a uanursane: 64325 Aara Ha uanutsane (yyyy-mm-dd): 2024-09-03
PON°: 8000
WHdopmaums 3a knueHTa: fluue u3nceawo u3nuTBaHe WnxeHepHa uHchopMaumn:
Komnanus: O6uwmHa byprac Komnanus: O6uwwuHa byprac
Aapec: Anpec:
Mowexckw koa / Mpap: 8000/ Byprac Mowexcku koa / Mpaa: 8000 / Byprac
Nvpxaga: bwnrapuwsa Ovupxaga: bwnrapua
Homep Ha knueHTa: 000000 Homep Ha knueHTa: 000000
KoHTtakrHo nuue: Kamep Axmenos KoHrakTHo nuue: Kamep Axmepnos
TenedoH: +359889740166 TenedoH: +350889740166
Ewmain agpec: k.ahmedov@burgas.bg Ewmann appec: k.ahmedov@burgas.bg
Wudgopmauus 3a obekta
Wwme Ha obekTa: OY ,MBaH Ba3os", rp. Byprac Homep Ha obekTa:
Anpec: yn.Xapxm Jumutep 8, k8. baneso, rp. byprac Mowexcku koa / Mpaa: 8125 / byprac
WndopmMauus 3a aHkepa
OcHoBHa rpyna(cemeicTso) Ha aHkepa: MnacTMacos aHkep
Bua Ha ankepa: HRD-C [enbounHa Ha aHKepupaHe Ha aHkepa/npbTa [mm]: 70

Paamep Ha aHkep / wnunka [mm]: 10x230

WHdopmauus 3a 0OCHOBHUA MaTepuan "HecTapaapTHo/v" Noka3sa, Ye aHkepa He pasnonra ¢ BanuaHo oaobpeHme(cepTudukar) 3a
CHOTBETHUS MaTepuarn.

OcHoseH matepuan: 3unapwa (HectangapTHa)

3upapus: pyru [NebenuHa Ha 3ama3ska [mm]: -
Paamep Ha Tyxnata (LxWxH) [mm]: - AxkocT Ha Tyxnata [N/'mm2): -
Marepuan Ha cyra: - [Le6Genuna Ha cdyra (BepTukanHu/eepTukantm gyrm) [mmj: -/-

Wndopmayun 3a uanutsaHeTo

Mocoka Ha HaToBapBaHe: ONbH

Llen Ha wanureaneto: OnpegensHe Ha HocumocnoBHocT

Bup nanuteane: Pull-out (paspywenue) MpoAbMKMTENHOCT Ha HaToBapBake [min]: -

Bpoit aHkepw 3a nanurteaHe: 20 [Nlonyctumo npemecTBaHe&nbsp; [mm]: -

Onopa Ha mocT: 6e3 MOCTOBO HaToBapBaHe OnopHo paacTosiHue [mm]: -

HAT 30 => 300 mm; HAT 180/ 370 => 400 mm: He WamepsaHe Ha HAaTOBapRaHETO B NbPBOTO ABUXKeHue: He

Peaynratute oT uanutBaHeTo Aa 6baar oueHeHun: He MeTtoa Ha uanuTBaHe: -

3anska 3a obcnyxeare 117 CrpenuTenHu enemenT! 3a usnuteare / bg-BG
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Wndopmauyua 3a moHTax
KpenexwbT e moHTupan ot: Teopop Maxyes [ata Ha monTax (yyyy-mm-dd) u sBpeme (hh:mm): 2024-09-03
[uameTbp Ha otBop [mm]: 10 MNpobusaHe Ha oTeop: YAapHo npobusaxe
Avnboymta Ha oTeop [mm]: 230 MoyucTeaHe Ha oTBOP: He noyucTeH
Bobprsaul MomeHT Ha 3aTarake [Nmj: - Cuerosnune Ha oteop: Cyx
Wndopmayus 3a nanuteatenHo obopyasaqe
Bua Ha uanuTBaTenHo obopyasare: HAT-30 Tun Ha kanubep: Lndpos
Homep Ha oBopyasare: HT14715 Homep Ha kanubep: MAN2414 30
Hait-manko genexHuwe Ha uamepsatenHua ypea [kNJ: - MocneaHa kanubpauus Ha kanubep (yyyy-mm-dd: 2024-07-25
Peaynratui ot nanuteaHe
Uanureane |HatoBapsaue lNpemecTBaHe
Ne [mm] Pexum Ha paspyweHune KomeHnTapu
Mpu pocTuraHe Ha cToiHocT oT 5,1 KN ocHoBata noa kpavetara
1 5.1 - Bes paspywenue Ha ypefa 3a TecTBaHe 3ano4yHa cepuo3Ho ja ce KomnpomeTupa.
TecTbT bele npekbeHar.
Mpu aocTuraHe Ha cToitHocT oT 2,6 KN ocHoBaTa noa kpadetarta
< Ha ype/la 3a TecTBaHe 3anoyHa [a ce Komnpometupa. TecrbT
& 5 Bea s lige Gelwe npeKbcHaT, 3a Aa ce uaberHe HapylwapaHe UenocTTa Ha
NoNOXeHUTe TONNOM3oNaLNA U Ma3unka
Mpu gocTurade Ha cToMHoCT OT 2 KN ocHoBaTa nof kpayetarta
R Ha ype/a 2a TecTeaHe 3anovHa a ce komnpometupa. TecrbTt
3 a0 o3 paspywietme Belle NpekbCHaT, 3a Aa ce uaberHe HapyllaBaHe LUenocTTa Ha
NONOXEHUTe TONNOM3ONALWA U Ma3NUNKa
Mpw gocTurane Ha ctonHocT oT 2 kN ocHoBaTa nog Kpavetata
% Ha ypepaa 2a TecTBaHe 3anoyHa ga ce komnpometupa. TecrsbTt
4 20 Bea paspyuienms Gelue NpekbCHAaT, 3a Aa ce uaberHe HapyliaraHe LIeNOCTTa Ha
NONOXeHUTe TONNOU3ONALMA U MA3UNKa
Mpu pocTuraxe Ha ctoiHocT ot 2,1 kN ocHoeaTa nop kpavetata
5 21 B B i Ha ypefa 3a TecTBaHe 3anoyHa ga ce komnpometupa. TecTbT
’ paspy Geuwle npekbcHaT, 3a Aa ce usberHe HapylwagaHe LenocTTa Ha
NONOXeHNTe TONNOU3ONALNA U MA3UNKa
Mpwu pocTuraHe Ha croitHocT ot 2,8 kN ocHoBaTa noa kpayeTata
6 28 2 Bea paspywenve Ha ypefaa 3a TecTBaHe 3anoyHa ga ce komnpometupa. TecTbT
Gewe npekbcHaT, 3a Aa ce n3berHe HapylwasaHe UeNocTTa Ha
NONOXEHUTe TONNOM3ONALNA U MA3UNKa
3aneka 3a obcnyxeare 217 CKpenuTentu enemenT! 3a usnuteare / bg-BG
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Mpu pocturaxe Ha croiHocT ot 2,0 kN ocHoeata noa kpavetara
Ha ypefaa 3a TecTBaHe 3anoyHa ja ce KomnpomeTupa. TecTbT
Gewle npeKbCHaT, 3a Aa ce uaberHe HapyllaeaHe LUenocTTa Ha

NONOXeHUTe TONNOM3oNaUNA U Masunka

7 2.0 - Bes paspyweHune

Mpu pocturaxe Ha croiHocT ot 2,1 kN ocHoeata noa kpavetara
Ha ypeAa 3a TecTBaHe 3anoyHa fa ce KomnpomeTupa. TecTbT
Gelwe npekbeHaT, 3a fa ce uaberne Hapylwaease LenocTTa Ha

NONOXeH!Te TOMNNOU30NaUna u Masunka

8 21 - Bea pa3pyweHue

Mpu gocTuraHe Ha cToitHOCT oT 2,1 KN ocHoBaTa noa kpaverara
Ha ypefia 3a TecTBaHe 3anoyta ga ce koMnpomeTupa. TecTbT
Gewe NpekbCHaT, 3a Aa ce naberHe HapylwasaHe LUenocTTa Ha

NONOXeHWTe TONNOU3oNaLWA U Ma3unka

9 21 - Bea paspyweHue

MNpu gocTUraHe Ha cToitHocT oT 2 KN ocHoBaTta nof Kpadyetata

Ha ypeJa 3a TecTBaHe 3anoyHa Aa ce koMnpomeTnpa. TecTsT

Gewwe npekbcHaT, 3a Aa ce u3berHe HapywasaHe UenocTTa Ha
NONOXEHUTE TONNOUIONALNA ¥ Ma3unKa

10 20 - bes pa3spyweHue

MNpu pocTuraxe Ha croitHocT ot 2.5 kN ocHoBaTta noja kpaverara
Ha ypeaa 3a TecTBaHe 3anoyHa aa ce komnpomeTupa. TecTbT
Belwe npekbeHaT, 3a Aa ce uaberHe HapylwaeaHe UeNnocTTa Ha

NONOXeHTe TONNOUIONaLUUA U Ma3unka

1 25 - bes paapywenne

Npu pocTurane Ha ctonHocT oT 2 KN ocHoBaTa nof KpaveraTa

Ha ypena 2a TecTBaHe 3anoyHa Aa ce koMnpomeTupa. TecTeT

Gelwe npekbcHaT, 3a fJa ce uaberde Hapylwagase UenocTTa Ha
NONOXeHUTE TONNOU3ONAaLWA U Ma3unka

12 20 - Bea paspywenne

Mpu pocturane Ha croiroct ot 1,1 kN ocHoBaTta noa kpaverara
Ha ypeaa 3a TecTBaHe 3anoyHa aa ce komnpomeTupa. TecTsT
Gewe npekbcHaT, 3a Aa ce u3berHe HapylwagaHe UenocTTa Ha

NONoXeHnTe Tonnoulonauua 1 Maunka

13 11 - bes paspyweHue

Mpwu pocturane Ha croiroct ot 1,1 kN ocHoBaTta noa kpaverara
Ha ypeaa 3a TecTBaHe 3anoyHa Aa ce komnpomeTupa. TecTsT
Gelue npekbCHaT, 3a Aa ce uaberHe HapywaeaHe UeNocTTa Ha

nonoxeHuTe Tonnousonauua U Masunka

14 1.1 - Bes paspywenune

Mpu pocturane Ha croinoct ot 1,4 kN ocHoeata noa kpavetata
Ha ype/a 3a TecTBaHe 3anoyHa ja ce KomnpomeTupa. TecTbT
Bewe npekbcHaT, 3a Aa ce u3berHe Hapylwasase UenocTTa Ha

NonoXeH1Te TONNOU3oNaUNA U Masunka

15 14 - Bes pa3pywenune

3aneka 3a obcnyxeare 317 CKpenuTentu enemenT! 3a usnuteare / bg-BG
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A

H : “Hamc 3ap " ce npunaza e cayvat Ha 3a onp Ha H DHCM; unu “MakcumanHo Hamoeapease” ce
npunaaa 6 criyvall Ha usnumeare 3a onpedenﬁme Ha Kauyecmeomo.

1: *Hamosap: npu Mupeo delbxerue”, Mo u3bop 3a unumeaxe 3a onpedenaHe Ha Hocuuocnocoducm cba2nacHo BS 8539.
- Obwo np nod 0 Hamoeap ce npunaza, no u3bop 3a u3un 3a onp 8 Ch jec

538539,

Mpucbersawm nuua: MpeacraBuTeny Ha KMEHTa WWNK UHXepa U3MCKBAT U3NUTBAHNUA

Komnauusa KoHTakTHO nuue DyKHUUA Mognuc

O6wwuHa Byprac Kamep Axmenos

WanuTBaHeTO Ce U3BBLPLWBA OT

Komnanus KoHTaKTHO nuue Moanuc

Hilti BG Ltd Ganchev, Teodor

WHcpopmauus 3a HINUTBaHETO

Yacose Ha uanuTeaxe: 5 Yacose Ha nbTyBaHe: 1

BaxHa uHcopmauns

06wa uupopmaumsa

ManuTBaHETO Ha MACTO Ha KpeneXHW enemMeHTH He: oLeHABa Aany opa3MepaBaHeTo Ha KpenexHUs eneMeHT e NoaxXoaALIO UK aaeKksaTHo;
nposepsiBa NPaBUNHOTO MOHTUPaHE UMK CbOTBETCTBME C U3NCKBAHUATA 3a ofobpeHue; onpeaena KpanHua KanauuTeT Ha UanuTsaHuTe
KpenexHu eneMeHTi (OCBEH aKo He Ce W3NWUTBa A0 pa3pyleHne); Unu NPoBepRBa TEXHUYECKN XapakTepUcTUKK Ha HeNpeMuHanuTe u3nuTeaHe
KPeneXHu enemMeHTi. XUnTu UasbpLuBa MANUTBAHE Ha MACTO €WHCTBEHO Ha NPOAYKTU ¢ Mapka Hilti, kaTo uanuTeaHeTo UMa 3a Luen eMHCTBEHO
nOa npegocTaesn WHGopMauvs oTHOCHO oblwaTa cTabUnHOCT Ha OCHOBHWA MaTepuan Wwnu 4a nomara Npu OTKPMBAHETO Ha ChLUECTBEHW rPeLLKn
NPpU MOHTaX Ha U3NUTBaHUTE KpenexH eneMeHTH. C U3BLPLIBAHETO Ha U3NUTBaHe Ha MACTO XUMTH He U3pa3nBsa cbrnacue ¢ unu npenopbka
OTHOCHO TOBA, Y€ N3NUTBAHETO UMK NPUIIOKEHUETO Ha U3NUTBAHWUTE KPeneXHW eneMeHTH ca NoAXoAALLM UMK NpaBunHK. VIaNMTBaHeTo Ha MACTO
He e NpeaBWAeHo Aa 6be N3NON3BAHO KaTo CPEACTBO 33 U3MbHEHWe Ha NPOEKTHU U HOPMATUBHU M3UCKBAHWA 3a U3BBLPLLBAHE Ha KOHTPONHa
nposepka Ha MACTO.

HanpageTe cnpaska ¢ TEXHWYECKOTO PbKOBOACTBO 3a KPENeXHWTE enemMeHTy Ha XunTu 3a nHopmMaLus OTHOCHO Opa3MepsBaHeTo 1
TEXHUYECKUTE XapaKTepUCTHKW. MPaBUNHOTO MOHTUPAHE Ha KPENEKHUTE ENEMEHTH & U3KNKYUTENHO BAXHO — NPU U3UCKBaHe ce nNpeanara
oByueHue - CBLPKETE Ce ¢ XUNTI 3a MHGopMaums

UsBbpluBaHe Ha U3NUTBaHE Ha MACTO

PeaynraTtute oT U3NUTBAHETO NOKa3BaT camo, Ye UINUTaHUTE TeCTBAHWUTE KpeneXH! enemMeHTH ca U3gbpxanu Ha NoCoYeHOTO HaToBapBaHe 3a
BPEMETO Ha NpunaraHeTo Ha CbOTBETHOTO pa3pyluaBalo HaToBapBaHe. MACTOTO U O6pOsA Ha U3NUTBAHWUATA, KAKTO M NapaMeTpuTe Ha
HaTtoBapsBaHe v KpenexHuTe enemeHTu, NoANOXKeHn Ha N3NUTBaHe, Ce M3BbPLIBAT CbrAacHO YCNOBMATA HA U3NUTBaHe, onpefeneHun ot KnuexTa
B CbOTBETHUA hopMynAp 3a 3asska 3a obenyxsare. Hilti He nasbpwea npeueHkKa aanu Tes3n yCnoBmsa Ha u3nuTeaHe ca NoaxoasalM 3a OUeHKa.
Mopaau pasnuyHWTe XapakTepUcTMkK Ha OCHOBHUA MaTepuan U pasnuyHUTe CUTyauuu Ha HaToBapBaHe, pesynraTture oT M3NUTBaHeTo Moxe Aa
He ce OTHACAT 3a Uenvs CTpouTeneH NpoekT. M3anuTeaHeTo Ha MACTO MOXeE [a NoBpeaw KOHCTpykumaTa - Hilti He Hock oTroBopHOCT 3a
noBpeaunTe UNKn 3a TAXHOTO Bb3CTaHOBABaHE.

CHUMKM OT HaTOBapBaHe
HaroBapsaxe npu
Wanureane Ne J npeMecTaaHe HatoBapBaHe BbB BpeMeTo CHumKa
3aneka 3a obcnyxeare 417 CrpenutenHu enemenTH sa usnuteare / bg-BG

RE -SKIN 5



DRAFT

g 2 2 £ 2
5 2 ® i g 8
splacement (] Time [minsec] Times:
2 el 3
&
58 3
Displacement [mi]
3
&
&
8 8
« ¥ 4
Displacement [mir|
4 ]
° 4
& i
_‘fp\ a3
23
v
i &
8 8 g
8 2 R
Terw [minsec] Timee
5 1
33
Zl
13
3 : .
g g 2
8 - B
Time [minsec) Timed:
6 ™ |
@
EH
& i i
Koy 1 |
? |
o‘ 1
< |
§ 8§ 8 g g
Daplacement (mm) Time |minzsec) Timec:
7 ms.: 1
?—: ?’
-
5 )
A
Displacement [mir| Tme [minsac] Timee:
3anska sa obcnyxeare 517 CHpenuTenHu eneMexT! 3a usnutsane / bg-BG

{_..B RE-SKIN




PN Y
d‘
-—

DRAFT

8 w i KN L
i @ i
! | 4
I
3l @ o
"6
2: oo 2
1 1
0 of— -
8 g § 2 2 2
= v b s g
Dilscsonns Jan} Trme [minse] Timec:
9 w g L
4] a3
3]
; L
oz o ;-
B 8 8 g g
~ E ) 3 8
Displacement [mir] Trme [minsac) Timee:
10 w i L
4] A=
sl 3

Dusplacement {mir]

g8 ¢ g g
Displacement [mir) Tene [min:s0c] Timee:
1 s
4 0\°
i N
3 S <
‘_‘b 3
2 & 2
'
T T — 0
8 8 g 8 8 8
b 5 ) 8 e R
Daplacement [mir] Term [minsec] T
12 “ M5l
3 G
4] 43
{ g
3 0 %
+Y 4
2 & 2
173 .
(15 WU ' . o
g '8 & 8 g g
=} S = @ a e
Daplacement [mor) Tame [min:sec) Time:
13 ] s
4 '0\0 4
N
3 K 1
i o i
2 & *1
11 ’
o —ter ' D'I
g &8 8 8 g g =
= o~ < =) 8 2 £
Dasplacement (mir) Time [minzsac) Timec:
14 W el Lo I3
4 0\0 4
P
3 Ny L |
5% ]
2 &£ 23
i '
b T - |
g § 3 38 g g

Tame minzsac] Timee:

3anska 3a obcnyxeaHe

RE-SKIN

6/7

CKpenuTentu enemenT! 3a usnuteare / bg-BG




DRAFT

15 o3 :| |
1 J 1 |
3 o\\@’ i g
3 K 33 1
{ 43 i |
H=4 : 3
Y 1 1

%S & & 8 2 g 2

& & < @ 8 H g

Dieglacermen [md Trme [minsec] Timee:
3asneka 3a obcnyxsare 717 CKpenuTenHu enemMenTH 3a usnuteaxe / bg-BG

{5} rESKIN



Inspection Service Certificate

Tester Type: O Mark 5_01 O HAT 28 01 ®HAT30_01 [IHAT50 01

O HAT 3.3_01
Tester serial no. _HT14715
Tester Type: O HAT 180_01 O HAT 370_01
O HAT 20_01 O HAT 41_01

Pump serial no.

Cylinder serial no.

Manometer serial no. [ analog B digital 018221L

Master Test Gauge Ref. no. _HYD35 M0014

Results obtained at inspection are as follows:

B kN O Ibf
Tester
MANOMETER 5.0 10.0 15.0 20.0 25.0 30.0
READING
from Master Test Gauge | 5.4 10.5 15.6 20.7 255 304

We hereby certify that the product described has been tested before shipment and complied with
the specifications as stated above.

The test equipment used is traceable to national standards or has been derived from accepted
values of natural physical constants or has been derived by the ratio type of self-calibrating
techniques. This is established by our Quality Management System.

Next inspection service is required in 12 months.

For re-inspection send the product to your local
Hilti Tool Service Center.

Re-inspection due date: 25/07/2025
Inspection service date: 25/07/2024
Tool Service Center: _Carpiana
Technician’s name: _MalguzziD.

Signature: /K/ -
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Burgas Demo Building: East Elevation

" °°@ Dynamometric test points location proposal
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Burgas Demo Building: North Elevation

P‘ W@ Dynamometric test points location proposal
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Burgas Demo Building: South Elevation

P‘ °°g-_;§; Dynamometric test points location proposal
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Burgas Demo Building: West Elevation

" °°@ Dynamometric test points location proposal
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D5.2 — MANUFACTURING DESIGN OF THE MULTIFUNCTIONAL FACADE CLADDING 11 - V2.0

Annex lll: Test results on sandwich panel
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D5.2 — MANUFACTURING DESIGN OF THE MULTIFUNCTIONAL FACADE CLADDING 11 - V2.0

V10511 ey 6 Protocallo di provz

tarronebi. . YW Protocollo di Prova

Tipo Pannello: Isopar HP 80 Sezione pannello Lationedil Spa Milano

Data produzione: 22/01/2024 MOcelo SOr R

Ora produzione: 12:00:00 i :

Poliolo: Indresmat T
Linea di produzione: Linca 2

Numero ordine: Test

Posizione Provino
m‘i’s'::: gll J":l"g"”:’:;; Maschio o remmine|  Valori di riferimento Valori medio
1 2 3 4 5
Densita: [Kg'm?] A8 4477 | 4396 | 4422 | 4387 | 43,71 >36 44,10
Res. Trazione: [Nimm?) Al 0,103 | 0,077 | 0,080 | 0,110 | 0,072 > 0,084 0,088
Mod. Trazione: [Nfmm?] Al 256 | 218 | 224 | 257 | 240 »162 241
IRes. Compressione: [N‘mm?] A2 0,030 | 0,089 | 0,096 | 0,093 | 0,091 >0,110 0,092
IMod_ Compressione: [N/'mm?] A2 213 | 213 | 241 240 | 217 >1,25 2,25
IRes. Taglio: [Nimm?] A3 0,080 | 0,129 | 0,128 | 0,124 | 0,122 > 0,086 0,118
Mod. Taglio: [N¢mm?] A3 2,380 | 2,354 | 2,339 | 2,156 | 2,337 > 2,208 2,313
Conducibilita Termica: [WIMK] A102.11 0,02222 50,023 0,02222
Piccola Fiamma: [mm] 170 | 165 | 175 | 180 | 170 <150 172,0
Spessore: imm] D.2.1 80,62 | 81,03 | 80,70 | 8121 | 8062 #2 £€100;2%Sp>100 80,84
Rilievo dimensionale
Bm Bf ds1 p1 ds2 p2 ds3 p3 dc Wp w Curv.
20,18 | 2283 80,84 | 1002 | 1001 1
Rintracciabilta lamierati
Interno Acciaio 9006 0,55
r N* Coil Material NS Ral 2008 Sp oTe Fornitore

Firma Compilatare Wm.u_&;
\
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D5.2 — MANUFACTURING DESIGN OF THE MULTIFUNCTIONAL FACADE CLADDING 11 - V2.0

LATTONEDIL
1r Trazione 24.01.2024

Tabella parametro:
Tipo di Pannello  : Isopar HP 80 Data di Produzione : 22/01/24

Tipo di Materiale : Indresmat Ora di Produzione : 12:00
Operatore: : Gastaldo Datadella Prova : 24/01/24
Risultati:
Larghezza Lunghezza Spessore| So Emoc Fm Rm | €Fmax | W,y | Tipo di Rottura
No. mm | mm | mm mm2 |N/mm2| N |N/mm?| mm | mm

1 97,51 99,35 81,23 |9687,62| 2,56 998 | 0,103 | 43 425 | Interno 100%
2 97,45 99,79 815 |972454| 2,18 744 | 0,077 | 31 3,17 | Interno 100%
3 97,75 9938 | 8194 |9714,40| 224 774 | 0,080 | 33 | 331 | Interno 100%
4 98,27 99.3 82,2 9758,21| 2,57 | 1070 | 0,110 | 3,7 | 3,82 | Interno 100%
5 98,56 98,75 | 82,11 |9732,80| 2,49 701 | 0,072 | 2,8 | 2,83 | Interno 100%

Grafico della serie:

Forzain N

0 1 2 3 4
Deformazione in mm

Statistiche:
Series | Larghezza | Lunghezza | Spessore| So | Emo Fin Rmn | €Fmax | Wy
|
n=5 mm mm | mm mm2 | N/mm? N N/mm2| mm mm
min 9745 | 9875 | 81,23 9687,62 | 2,18 701 0,072 2,8 2,83
X 97 91 99,31 | 81,8 9723,51 | 2,41 858 0,088| 34 3,48
max | 98,56 99,79 82,2 9758,21 | 2,57 (1070 0,110| 43 4,25
S 0,4872 0,371 | 04155 25,80/ 0,184 | 167 0,017 0,6 0,56
V [%] 0,50 0,37 0,51 0,27 | 7,66 19,43|19,39 | 16,07 | 16,20
zwick [ Roell Pagina1/1
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D5.2 — MANUFACTURING DESIGN OF THE MULTIFUNCTIONAL FACADE CLADDING 11 - V2.0

LATTONEDIL
1r Compressione 24.01.2024

Tabella parametro:
Tipo di Pannello  : Isopar HP 80 Data di Produzione : 22/01/24

Tipo di Materiale : Indresmat Ora di Produzione : 12:00
Operatore: : Gastaldo Datadella Prova : 24/01/24
Risultati:

Lunghezza | Larghezza | Spessore| So Emoe | Wu Fmax | Rmax
No. mm mm | mm mm? | N/mm?| mm N N/mm?2
97,75 97,27 80,87 |9508,14| 2,13 | 3,56 854 | 0,090
97,43 97,79 81,15 |9527,68| 2,13 | 3,57 | 847 | 0,089
97,86 97,99 81,54 |9589,30| 241 3,44 924 | 0,096
97,8 97,52 81,74 |9537,46| 240 | 3,34 | 883 | 0,093
97,93 98,89 | 8223 |9684,30| 2,17 | 3,64 | 882 | 0,091

QB | W |-

Grafico della serie:

400

Forzain N

Deformazione di compressione in mm

Statistiche:

Series | Lunghezza | Larghezza Spessore| So Emod Wy Fmax | Rmax
n=>5 mm mm mm mm2 | N/mm2| mm N N/mm?2
min_| 97,43 97,27 80,87 9508,14 2,13 | 3,34 |847 0,089
X 97,75 97,89 81,51 9569,38 2,25 | 3,51 |878 0,092
max 97,93 98,89 | 82,23 9684,30 2,41 3,64 |924 0,096

~s | 01932 | 06207 | 05271 | 70,91/0,144} 0,12 | 30 | 0,008
V%l | 020 063 | 065 074 642 | 347 | 3,47 3,20
Zwick [ Roell Pagina/1
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D5.2 — MANUFACTURING DESIGN OF THE MULTIFUNCTIONAL FACADE CLADDING 11 - V2.0

1r Flessione/Taglio 24.01.2024
Tabella parametro:
Tipo di Pannello  : Isopar HP 80 Data di Produzione : 22/01/24
Tipo di Materiale : Indresmat Ora di Produzione : 12:00
Operatore: : Gastaldo Datadella Prova : 24/01/24
Risultati:
Spessore | Larghezza| Sosup | Somt | AF/AW | Frmax | €Fmax | Riagio | Ge Bs
No. mm mm mm2 | mm2 | N/mm N mm | N/mm? | N/mm? Nm?
1 82,28 98,41 68,89 | 54,13 | 138,151 1440 12,17 0,090 | 2,380 | 42439,945
2 82,2 9835 | 68,85 | 54,09 | 136,468 2070 | 2586 0,129 | 2,354 [42331,001
3 82,32 97,95 68,57 | 53,87 | 135,270 2040 29,28 0,128 2,339 | 42282962
4 82,42 97,81 68,47 | 53,8 124,926 1990 @ 30,68 0,124 | 2,156 |42325,957
5 82,4 97,67 68,37 | 53,72 | 134,904 1950 | 23,95 0,122 | 2,337 | 42244,707

Grafico della serie:

1500

z
f o
- ___,______-___-__7,1 _______________________________________________________
N
b
| | i
20 30
Deflessione in mm
Statistiche:
Series | Spessore | Larghezza| Sosuw | Somt | AF/AW | Frmax | €Fmax | Riagio | Ge Bs
n=5 mm mm mm2 mm? N/mm N mm | N/mm?2| N/mm? Nm?2
min |822 97,67 68,37 |53,72 1249261440 12,17 | 0,090 2,156 | 42244 707

X 8232 98,04 68,63 |53,92 133,944 1900 24,39 | 0,119| 2,313 | 42324,914
max |82,42 98,41 68,89 |54,13 138,151 /2070 30,68 | 0,129 2,380 | 42439,945
) 0,08989| 0,3282 | 0,2297| 0,1805 5,198 | 258 7,33 | 0,016| 0,090 73,252
VI[%] | 011 0,33 0,33 0,33 3,88 13,61| 30,06 | 13,72 | 3,88 0,17

Zwick I Roell Paginai1/1
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D5.2 — MANUFACTURING DESIGN OF THE MULTIFUNCTIONAL FACADE CLADDING 11 - V2.0

M 01-11 Rev 5 Calcolo Densita

i 1r CALCOLO DENSITA

Tipo Pannello : Isopar HP 80
Data produzione: 22/01/2024
Ora produzione: 12:00:00
Poliolo: Indresmat
Linea produzione: Linea 2
Ordine: 0.55+0.7
Data prova: 24/01/2024
Operatore: Gastaldo
Provine D1 D2 D3 D4 D5
Peso (grammi) 33,15 32,63 33,04 32,83 33.31
Larghezza A (mm) 97,26 97,11 97,39 98,12 98.75
Lunghezza B (mm) 99,27 99,29 99,28 99,14 99.39
Larghezza C (mm) 97.06 97,16 96,81 97,22 98.70
Lunghezza D (mm) 99.34 99,21 99,51 99,08 99.59
Spessore A (mm) 76.62 77,22 77,60 77,55 77.95
Spessore B (mm) 76.80 77,03 77,38 77,23 77.58
Spessore C (mm) 76.65 76,63 77,27 77,24 77.39
Spessore D (mm) 76.89 77,10 77,43 77,24 77.44
Media Larghezza 97.16 97,14 97,10 97,67 98.73
Media Lunghezza 99,31 99,25 99,40 99,11 99 .49
Media Spessore 76.74 77,00 77 42 77,32 77.59 Media Densita
Densita (Kg/m®) 44,77 43,96 44,22 43,87 43,71 44,10
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M 12-11 Rev 0 Conducibilita termica

LatTTONEDIL Y CONDUCIBILITA’ TERMICA

Wednesday. January 24, 2024. Time 09:32

Wintherm32v3 Version 3.32.116 Uni
Instrument: F200

Instrument Program Version 296
Instrument Serial Number: 998

Sample Name: test1 1
Thickness: 29.01mm

Rear Left : 28.60 mm Rear Right : 28.80 mm
Front Left: 29.21 mm Front Right: 29.44 mm
[ Isopar HP 80 22/01/24 12:00 ]
[ Indresmat |
Thickness obtained : from instrument
TEST RUN
Calibration used : User Type
Calibration File Id: IMMR-440_Usertype_Calibration3
Number of transducers per plate: 1
Number of transducers used per plate: 1
Number of Setpoints: 1
Setpoint duration: 63 min
Block Averages for setpoint 1 in Sl units
Tupper Tiower Qupper Qlower Lambda
[Cl [C] V] [uv] [WimK]
-se- 0.01 20.01 -684 712 0.02214
-se- 0.01 20.01 -685 713 0.02215
-se- 0.01 20.01 -685 713 0.02217
-se- 0.01 20.01 -685 713 0.02216
-Se- 0.01 20.01 -685 715 0.02219
-se- 0.01 20.01 -686 715 0.02220
-se- 0.01 20.01 -686 715 0.02220
-se- 0.01 20.01 -685 7 0.02223
-se- 0.01 20.01 -688 714 0.02223
-se- 0.01 20.01 -689 713 0.02224
Wednesday, January 24, 2024, Time 10:36
Setpoint No. 1
Setpoint Upper:  0.00 °C
Setpoint Lower:  20.00 °C
Temperature Upper: 0.01 *C
CalibFacter Upper: 0.022501
Resuits Upper: 0.02242 W/mK
Temperature Lower: 20.01 °C
CalibFactor Lower: 0.02123¢
Results Lower: 0.02202 W/mK
Percent Difference: 1.78%
Thermal Equilibrium Criteria:
Temperature Equilibrium: 0.20
Between Block HFM Equil.: 40
HFM Percent Change: 0.00
Min Number of Blocks: 10
Calculation Blocks: 5
Results Table -- S| Units
Mean Temp Upper Cond Lower Cond Average Cond
10.01 0.02242 0.02202 0.02222
RE-SKIN 7
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D5.2 — MANUFACTURING DESIGN OF THE MULTIFUNCTIONAL FACADE CLADDING 11 - V2.0

M 03-11 Rev 5 Piccola Fiamma

Piccola Fiamma

LATTONEDIL Y

Tipo Pannello: {sopar HP 80

Data Produzione: 22/01/2024

Ora Produzione: 12:00:00

Poliolo: Indresmat

Linea produzione: Linea 2

Ordine: -

Data Prova: 24/01/2024

Operatore: Gastaldo

MATERIALE FORMULAZIONE

Isocianato

Poliolo

Pentano

Calalizzatore

Add. 1

Add. 2

Tolale 0
N° H Fiamma [mm] Tempo [s] Colore Fumi Intesita Fumi
1 170 4 Grigio Alta
2 165 4 Grigio Alta
3 175 5 Grigio Alta
4 180 5 Grigio Alta
5 170 4 Grigio Alta

Note:

{0} RE-SKIN
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LATTONEDIL Y

M 05-11 Rev 7 Verifica misure Pareti

Rilievo dimensionale

Sezione pannello Lattonedil Spa Milano

modello ISOPAR

w

et , , | e

Wp

bm

Profilo Rigato

Profilo Dogato

p2

Profilo Diamantato

1
i

| - g - - E o | . 3 2
DESCRIZIONE DATO RILEVATO VALORE (mm) MEDIA
LATO INTERNO LATO ESTERNO
PROFONDITA™ LATO MASCHIO bm 19,82 20,53 20010 20,18
PROFONDITA’ LATO FEMMINA bf 22,71 23,15 225+1.0 2203
PROFONDITA™ RIGATO ds1 LO£0.3
PASSO RICATO p1 47.5+1.0
PROFONDITA’ DOGATO ds2 0.9 +0.27
PASSO DOGATO p2 909 £1.0
PROFONDITA™ DIAMANT. ds3 L1203
PASSO DIAMANTATO p3 16.0+1.0
SPESSORE PANNELLO d 80,63 81,2 80,70 81,03 80.62 +2 (d=100); £2%d (d>100) 80,84
PASSO POLIURETANO Wp 1002 1000 £2 1002
LARGHEZZA UTILE W 1001 1001 1000 £2 1001
CURVATURA 1.0 =8.5 1
Operatore: Battaglia Linea di produzione: 2
Pamnello: Isopar HP Spessare: 80)
Dala ¢ ora produzione: 22/01/2024 12:00:00 Dala Prova: 24/01/2024
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Annex IV: Pull-out Test Guide
DYNAMOMETRIC TEST

Views and opinions expressed are however those of the author(s)
Funded by only and do not necessarily reflect those of the European Union
or CINEA. Neither the European Union nor CINEA can be held
responsible for them.

the European Union



PULL-OUT TEST GUIDE FOR RESKIN FACADE CLADDING
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PULL-OUT TEST GUIDE FOR RESKIN FACADE CLADDING

1. GENERAL

This guide is made based on the recommendations included in the European Technical Approval
Guideline, ETAG 20, in reference to:

PLASTIC ANCHORS FOR MULTIPLE USE IN CONCRETE AND MASONRY FOR NON-STRUCTURAL
APPLICATIONS

Specifically, in its annex B:
RECOMMENDATIONS FOR TESTS TO BE CARRIED OUT ON CONSTRUCTION WORKS
In the section for determination of resistance and according to the criteria of the ETAG:
This characteristic resistance to be applied to a plastic anchor shall be determined by means of at
least 15 pull-out tests carried out on the construction works with a concentric tension load acting on

the plastic anchor. These tests may also be performed in a laboratory under equivalent conditions

as used on construction works.

For each case study, a sampling plan is provided to guide the selection of representative areas for
analysis. While the marked areas in the plan are considered to be critical due to their increased
susceptibility to fatigue caused by expansion forces, the technician may identify additional regions
that require evaluation to improve the accuracy of the characterization process.

ZONEZ ZONE 3

Example of elevation with areas for testing

{03} RE-SKIN z



PULL-OUT TEST GUIDE FOR RESKIN FACADE CLADDING

2. TEST EXECUTION

The test rig used for the pull-out tests shall allow a continuous slow increase of load recorded by a
calibrated measuring equipment (dynamometer):

Tool recommended: HILTI AT 28 pull-out tester.

The load shall act perpendicular to the surface of the base material and be transmitted to the plastic
anchor via a hinge. The reaction forces shall be transmitted to the base material such that the
possible breakout of the masonry is not restricted. This condition is considered as fulfilled if the
support reaction forces are transmitted either in adjacent masonry units or at a distance of at least
150mm from the plastic anchors.

T

‘ ALY

)

The load shall be progressively increased so that the ultimate load is achieved after not less than
about 1 minute. Recording of load is carried out when the ultimate load is achieved.

{0} RE-SKIN ;



PULL-OUT TEST GUIDE FOR RESKIN FACADE CLADDING

Recommended anchors:

IMAGE ANCHOR NAME SCREW LENGHT

SRR =] HRD-HR 10 Concrete: L >120 mm

Brick: L 60 to 80 mm

SRt HUD-L 10 X 70 Brick: 100 mm

Fischer plug UX 10 x 60 R Brick: L 80-100 mm

Recommendations:

- When testing on brick, we will search for knot in two holes (for the plug to get more
expansion inside the brick).
- Alonger plastic plug does not necessarily give better results.

Plug on brick

{0} RE-SKIN :



PULL-OUT TEST GUIDE FOR RESKIN FACADE CLADDING

3. RESULTS REPORT

PLACE

/J\' RE-SKIN Street, number.
—

Postal Code XXXXX - Region. Country

WP5 Pull-out Test guide
DATE xXx/xx/2024 Construction works
Metal Panel
Anchors
N2 TEST  Masonry (*a) @ L (screw) L (Plastic plug) Crack Pull- Results
out (KN)

C 8 120 120 Y/N Y/N 18,7KN
2 BH 8 -
15

(*a) 1. C Concrete, 2. BH Brick (hole zone), 3. BM Brick (mortar zone).
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