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LIST OF ABBREVIATIONS  

ACRONYM DESCRIPTION 

ADBE Adaptable/dynamic building envelope 

BEMS Building Energy Management System 

BIM Building Information Modelling 

BIPV Building-Integrated Photovoltaics 

BMS Battery Management System 

BoM Bill of Materials 

DCP Device Configuration Platform 

DoD Depth of Discharge 

ETICS External Thermal Insulation Composite System 

HEDNO Hellenic Distribution Network Operator 

HEX Heat exchanger 

HVAC Heating Ventilation and Air Conditioning 

IoT Internet of Things 

KPI Key Performance Indicator 

PCM Phase Change Materials 

PE Polyethylene 

PLC Programmable Logic Controller 

POS Piano Operativo di Sicurezza (Operative Safety Plan) 

PP Polypropylene 

PPE Personal Protective Equipment 

PSC Piano di Sicurezza e Coordinamento 

PU Polyurethane 

PV  Photovoltaic 

RED Radio Equipment Directive 

RP Renovation Package 

STC Standard Test Conditions 

TES Thermal Energy Storage 
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Figure 2. Delivery of the heat pump and the air-cooler by truck. 

 

Upon arrival at the demo site, the heat pump unit was carefully unloaded from the truck using a 
crane. Once safely on the ground, the unit was placed onto a wheeled transport device, allowing 
the team to easily manoeuvre it to the designated installation location. The use of both the crane 
and the wheeled device ensured that the unit was positioned accurately and securely, ready for 
the final setup. 

 

Figure 3. Transportation and placement of the heat pump in the boiler room at DUTh premises. 

3.1.3 Preliminary assembly before installation 

The heat pump unit arrives at the site fully assembled, ready for installation. However, it still 
requires connection to the air-cooler using copper piping for the refrigerant. In addition to this, the 





D2.7 / Guidelines for the manufacturing process of 8 renovation packages  

 

10 Co-funded by the 
European Union 

 

 

 

Figure 5: The demo site building at Kimmeria, Greece 

 

Figure 6: Location of the Building C2 on Google Maps 

3.2.2 Transportation of the component to the site 

Planning on transportation of all components to the construction site is one of the most important 
factors that needs special attention. It is essential to achieve timely delivery of the required system 
elements to ensure a smooth implementation of RP#2 and avoid any delays that could obstruct 
the development of the ADBE solution. A change in the battery component due to unavailability 
from the manufacturer resulted in a small deviation of the initial plan and therefore the delivery of 
all components was finalized two weeks later. This deviation had no impact on the construction 
timeline whatsoever.   

Packaging of the RP#2 elements is another factor that needs special attention in order to keep 
all components at their best condition upon arrival at the demo site. Proper packaging protects 
the elements from defects owing to their transportation from the manufacturer to their final 
destination. The typical packaging process is analysed below. Figure 7 illustrates the packaging 
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of the PV units until their destination to prefabrication, where the experienced technical personnel 
will unpack the modules for their assembly. The photovoltaic units are carefully wrapped into 
wooden packages (crates) and sealed to avoid breaks or other defects on their surface. The 
crates are made of maritime wood and imbedded in anti-cracking / anti-crashing polymeric 
material. To absorb any moisture inside the unit load desiccants are placed. Within the crate the 
PV panels are packed vertically, the first and last modules will have their front side looking out 
and all modules are covered with thick polystyrene sheets to protect the glazing against cracking 
or scratching. 

 

Figure 7: PV modules packed for transportation  

 

The boxes can be manipulated in all directions as long as they are closed. During unpacking, at 
first the upper cover of the box will be opened and the other sides, as illustrated in the following 
Figure 8. The PV panels will be lifted one by one with the support of proper machinery and a 
suction cup (vacuum lifter system). All modules will be fully disconnected from each other before 
their replacement.  
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(a) 

 

(b) 

Figure 8: Unpacking the crates of the PV glass units a: open the box; b: unpacking 

 







https://eur.vevor.com/magnetic-lifter-c_10455/600kg-1320lbs-permanent-magnet-magnetic-hoist-lifting-shackle-crane-lifter-p_010586689518?gclid=CjwKCAiAlrSPBhBaEiwAuLSDUNOWSdGUOKXKci806pkTjA9P9WK316kgeRqSfQHMXPwB2utM5RmV8xoC9UsQAvD_BwE
https://eur.vevor.com/magnetic-lifter-c_10455/600kg-1320lbs-permanent-magnet-magnetic-hoist-lifting-shackle-crane-lifter-p_010586689518?gclid=CjwKCAiAlrSPBhBaEiwAuLSDUNOWSdGUOKXKci806pkTjA9P9WK316kgeRqSfQHMXPwB2utM5RmV8xoC9UsQAvD_BwE
https://eur.vevor.com/magnetic-lifter-c_10455/600kg-1320lbs-permanent-magnet-magnetic-hoist-lifting-shackle-crane-lifter-p_010586689518?gclid=CjwKCAiAlrSPBhBaEiwAuLSDUNOWSdGUOKXKci806pkTjA9P9WK316kgeRqSfQHMXPwB2utM5RmV8xoC9UsQAvD_BwE
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Figure 16 - installation layout of PCM storage tank 

 

 

Figure 17 - hydraulic interfaces of tanks 
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Figure 19: RP#5 Construction-Storage Area 

 

3.5.2 Transportation of the component to the site 

The façade developed for RP#5 consists of three main parts: the substructure components, 
including fixings and supports, natural hemp insulation, and the BIPV glass photovoltaic cladding. 
Below are the transportation details for each component. 

3.5.2.1  RI group - subframe 

Given that the materials used for the subframe and its fixings, unlike the more fragile glass 
components, are metallic and therefore more resilient, the primary challenge lies in transportation 
and proper labelling. The packaging and transport of the SUBFRAME components will be 
meticulously organized, with each package labelled according to the specific façade it 
corresponds to. This labelling ensures that upon arrival at the site, materials can be easily sorted 
by quantity and construction characteristics as outlined in the Executive Project. Unloading and 
handling will be facilitated by a forklift, dedicated to site logistics. 

3.5.2.2  Pedone working - hemp biocanapanel multi-density 

The insulation for the entire façade of the Margherita di Savoia building is made from natural, bio-
based materials. Pedone produces hemp-based panels that are integrated into the metal 
structure of the prefabricated façade. These hemp panels offer exceptional thermohydrometric 
regulation, contributing to a healthier and more comfortable living environment. Hemp is highly 
thermohydrometric, eco-compatible, and recyclable, with a negative CO2 emission balance, 
capable of capturing and sequestering 60 kg of CO2 per cubic meter of material. The use of hemp 
insulation panels reduces VOC emissions, promoting healthier indoor environments. Additionally, 
using natural materials with a lower environmental impact significantly reduces the ecological 
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positioned on the back side of the panels. 

After this check, the BIPV modules are ready to be applied on the horizontal profiles and complete 
the RP#5 multipurpose façade. 

It is not possible to prefabricate all the RP#5 components in the factory and apply them all in one 
directly on the façade. This is because the glass is fragile and there is a high risk of damage in 
handling. Thus, the RP#5 team decided to position the Glass-Glass PV module as the last 
component directly on the façade, once the other components of the RP#5 have already been 
applied. 

3.6 RP6 PANOREN  

3.6.1 Preparation of the installation area 

To prepare the site for the work, access to the building must be kept clear and residents must not 
park in the work area. Access is via the main street, with no need for any special arrangements 
(trimming of vegetation, destruction, etc.). 

The existing cladding does not need to be removed because PanoRen is superimposed on the 
façade. The existing balconies will be cut away and replaced following the works.   

A crane is needed to install the panels, as well as a cherry picker to attach and finish the panels.  

Here is an example of how a panel is installed, with the panel held in place by the crane using 
lifting straps (green straps) and the panel fixed in place by the operator on the cherry picker. 

 

Figure 24 : Example of panel installation 

3.6.2 Transportation of the component to the site 

The panels are transported by lorry from the production site in Rumilly to the demonstration 
building in Saint-Dié-des-Vosges. To ensure safe transport and avoid damage to the panels, they 
are positioned and immobilized on metal racks, which are then placed on the lorry. Depending on 
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the size of the panels and therefore the size of the racks, the lorry can carry between 2 and 4 
racks, each consisting of 2 panels. Dunnages are used to hold the panels in place on the racks 
and, depending on the distance from the site, the panels can be covered to protect them from the 
weather. 

The racks are strapped to the lorry to hold them in place and prevent any risk of them falling 
during transport. 

 

Figure 25 : Example of truck loading 

 

On site, the racks are unloaded from the lorry by a crane and stored until the panels are installed. 
In general, transport planning is organized according to the panel installation schedule to avoid 
excessive storage of racks and congestion on the site. The panels are therefore sent at intervals, 
then the consigned racks are brought back, and so on. 

3.6.3 Preliminary assembly before installation 

The fittings have to be fitted before the panels can be installed. They are installed using a 
cherry picker to reach the slabs on each floor. They are fixed to the posts and/or the concrete 
slab. 

Before fitting the fittings, the plumbness and positioning of the slabs must be checked using a 
plumb line or laser to determine the most advanced slab, which becomes the reference for the 
other panels.  
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Figure 26: Taking the plumb line of the existing building 

 

When there is an offset between the different slabs of the existing building, it is possible to use 
shims which are placed between the fittings and the concrete  

 

 
Figure 27: Example of shims 
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Figure 28 : Example of fittings installation 

 

The fittings are fixed to the concrete using dowels to support the weight of the panels and the 
panel is secured to the fitting by screws. 

 

Figure 29 : Example of fittings installation 

 

Fitting 
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Figure 30 : Example of fittings installation 

3.7 RP7 ACTIVATED CELLULOSE  

3.7.1 Preparation of the installation area 

Activated cellulose insulation is a natural friendly insulation in the form of rigid plates with different 
sizes and shapes. The insulation panels can be fixed to even surface in any directions including 
ceiling from down side. 

To prepare the installation area, ensure the surface is flat, smooth, and clean. The surface's 
unevenness must not exceed 3 cm per meter in any direction, which can be verified using a long 
straightedge or spirit level. If the unevenness exceeds this limit, apply a frost-proof leveling plaster 
to correct the surface. 

The surface must be completely dust-free, as adhesive will not bond properly to a dusty area. 
Dust can be removed with a brush or compressed air. Ensure there are no oil residues or other 
contaminants; if present, these must be removed or neutralized. In such cases, consult a qualified 
specialist for advice. 

The corners of the surfaces should have a well-defined visible edge along most of their length. 
The perimeters around windows and doors must be prepared to connect with the activated 
cellulose insulation, including cleaning and preparing the wall frames around these areas for 
proper attachment. 

All surfaces must be dry and protected from any exposure to water or vapor. 

Fitting 
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3.7.2 Transportation of the component to the site 

Activated cellulose is packed together with foil paper or band packaging. The goal of this 
packaging material is to protect the activated cellulose plates from harmful effect during storage 
and transportation. The foil can protect the insulation plates from water and dust which could 
damage the product.  

The most common size of the package is 100 cm x 50 cm x 50 cm. The size and shape of 
insulation plates can be different according either to the thickness of the panels or the ordered 
quantity. In special cases the shape can be also different e.g. hexagonal shape instead of 
rectangular.  

 

 
Figure 31: One type of final format (hexagonal) 

 

The packaging material should remain in place until the insulation plates are ready for use, as the 
packed activated cellulose is particularly vulnerable at the corners. Careful handling and packing 
are essential to maintain the plate's integrity, as the producer does not assume responsibility for 
damage during transportation or storage. When stacking packages, especially in higher stacks, 
stability should be ensured by using washer plates between layers to prevent shifting. It is also 
important to avoid applying concentrated loads on the insulation panels, as this can cause 
damage. To ensure proper adhesion, the surface of the activated cellulose must be kept clean, 
with a maximum allowable load of 100 kg per square meter to maintain durability and prevent 
deformation. 

3.7.3 Preliminary assembly before installation 

The activated cellulose is ready for use without requiring any preliminary work or assembly before 
installation. Once the packaging is removed, the panels are ready to be applied directly to the 
wall. 
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3.8 RP8 INTELLIGENT WINDOWS SYSTEM  

3.8.1 Preparation of the installation area 

The supporting elements of the insulation system on the façade must be adjusted to the 
appropriate dimensions of the Intelligent Window System (IWS). For fixing, the support structure 
must be placed in advance. Unevenness of the wall surface must be eliminated, and homogenize 
to have an even surface. The 230 V mains voltage must be ensured right beside the installation 
place of IWS. A hole for cabling on the wall is needed to place the operating buttons. The alarm 
wire network must be established and provide a connection end to the IWS electronic part. 

3.8.2 Transportation of the component to the site 

Before shipping, the IWS is disassembled at the factory into its main components. The elements 
are packed together, with the exception of the window pane. The size of the packaging for one 
window is 2,500 mm x 200 mm x 300 mm. The window pane requires separate packaging and 
shipping because it is fragile and large. 

 

 
Figure 32: Upper horizontal frame and vertical holder in the right 

The elements are packed with shrink wrap. Packaged items can be placed on a pallet and shipped 
as a group. Corner protectors must be installed on the window panes, and they are transported 
upside down to protect the brushes. Delivery is by truck for shorter distance, or in container for 
longer distance. 

After preparation, before and after delivery, until installation, the packages must be properly 
covered and protected from rain and any harming impact such as dirt dust or any. Window panes 
must be carefully placed and protect from overloaded to avoid damage. 

Risk management during transportation: special attention must be paid when transporting and 
moving window panes due to their fragility. The moving part including the operating chain must 











https://www.et.gr/api/DownloadFeksApi/?fek_pdf=19960100212




https://www.fischer-international.com/en/products/chemical-fixings/anchor-sleeves/injections-anchor-sleeve-fis-h-k/41901-fis-h-12-x-85-k
https://www.fischer-international.com/en/products/chemical-fixings/anchor-sleeves/injections-anchor-sleeve-fis-h-k/41901-fis-h-12-x-85-k
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Figure 37 - hydraulic interfaces of tanks 

 

Figure 38 - hydraulic interface between tanks and thermohydraulic plant 

 
While concerning the monitoring and control system, TERA is currently developing a software 
layer for the BeetaBox edge computers to configure all hardware peripherals, both wireless and 
wired, as well as I/O. This middleware will provide a graphical interface for configuring the edge 
devices. Prior to the REHOUSE project, TERA IoT edge devices could only be managed through 
a Linux command prompt. However, during the project, a Device Configuration Platform (DCP) 
was created to offer a user-friendly, self-explanatory graphical interface, leveraging all the 
capabilities and features of edge computing. Further details about the DCP graphical interface 
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Figure 41: Preparation steps for the assembly process 

 

Figure 42: BIPV mosaic 

Each phase of the set-up will be supported by project drawings including construction details and 
axonometric projections of the stratigraphy that will make up the Multi-Purpose Façade as 
described in RP#5 Annex 11.2. 

 

Figure 43 RP#5 Construction Details 
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4.6 RP6 PANOREN 

4.6.1 Step by step installation procedure 

The fittings are put in place before the panels arrive. To do this, the operators use a cherry picker 
to take measurements of the façade and position each fitting to the dimension indicated on the 
plans drawn up beforehand. They regulate the height, altimetry, plumbness and straightness of 
each fitting in relation to the façade and to each other. 

Beforehand, the building was scanned to determine the dimensions of each component so that 
plans could be drawn up and the fittings positioned on the façade to match the position of the 
panels. The fittings are located at the top and bottom of each panel to hold it in place on the 
façade. 

The panels are produced in the workshop, placed on racks and then loaded onto lorries according 
to the logistics schedule.  

They are unloaded on site and then stored before being installed.  

 

Figure 45 : Example of rack unloading 

The crane is positioned over a panel, an operator passes the crane chains through the panel's 
slings and the crane operator puts tension on the panel to prevent it from falling.  

Once the panel is stabilized, the operators can detach it and it is lifted by the crane and positioned 
at the façade. 
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The complete check on the functionalities is object of the project. 

While for the IoT monitoring system, during the commissioning phase, it will be installed across 
key energy-consuming areas of the dwellings, such as HVAC systems, lighting, and appliances. 
Sensors are placed to measure real-time energy usage, temperature, humidity, and occupancy. 
The data will then have fed into a Cloud platform, the DMP, where data on consumption patterns 
and KPIs will be ready for visualization. After installation, the system is calibrated, tested for 
accuracy, and optimized for the building's specific needs, ensuring that it provides actionable 
insights to improve energy efficiency and reduce costs. 

5.5 RP5 MULTI-PURPOSE FAÇADE 

5.5.1 Commissioning procedures 

The commissioning of the substructure will be preceded by the issuance of a verification report 
that includes the results of the tests performed in the experimental phase and the set-up phase. 
RI S.p.A. as the lead contractor for the RP#5 package will proceed with the mechanical set-up of 
the BIOMAT and SUNAGE panels. RI S.p.A. will not perform the plant connections of the multi-
purpose facade. 

Pedone Working provides the hemp insulation panels for the project, which will be installed by 
third parties. The hemp panels are inside the subframe between the wall and the BIPV modules. 
So, there are not commissioning procedures since the procedure consist in filling materials inside 
the RP#5. 

SUNAGE provides the PV modules for the project, which will be installed by third parties. Once 
installation is complete, functionality verifications are necessary to confirm that the PV modules 
operate as expected. This involves a series of tests to ensure that each module and the entire 
system are delivering the correct electrical output, consistent with the system's design and 
requirements. The tests may include measuring voltage, current, and power output, checking 
connections, and verifying safety features, such as grounding and protective components. This 
step ensures the modules perform optimally and safely before the system becomes fully 
operational. 

5.6 RP6 PANOREN 

5.6.1 Commissioning procedures 

For the Panobloc and the ventilation system, a quality control and a visual inspection of the 
Panobloc will be done. This inspection concerns also the windows and roller shutters. About the 
ventilation, the inspection office will control different points: check of the settings, ballometer 
measurement and airtightness test. All these control aim to verify the correct operation and the 
quality of the installation. 

Regarding the photovoltaic system, a certificate of conformity is required following a precise 
process. First, an inspection office visits the site to check that the installation is correctly installed. 
In particular the following elements are checked : wiring, signage, measurements of the voltage, 
current and insulation resistance of panel strings connections, electrical protection, conformity of 
panel installation, clamping. Then, the inspection office sends all the following information 
documents to the Consuel, which is the competent authority responsible for issuing the 
compulsory certificates of conformity. The documents are: the report on the initial inspection by 
the technical controller, the panel layout plan, the electrical single-line diagram, the equipment 
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o Temperature of the container in pilot cells. 

o Daily Depth of Discharge (DOD) per cell. 

o Max DoD per cell not to exceed the allowed limit. 

o Charging factor to be within acceptable limits. 

o Charge setting correspondence to the recommended ones. 

Every twelve (12) months the checklist should include:  

o Voltages and temperatures in all cells. 

o Connectors, racks and ventilation in the installed area. 

6.2.3 Additional consideration for building occupants 

There are no additional considerations for the building owners or students living in the building. It 
is worth mentioning though that the installation of the PV system components will give the 
opportunity to the end users to monitor and control the system operation via the MPPT controller 
unit which can be paired with smartphones or other devices via the Victron Connect application. 
Additionally, it is possible to keep track of historical values and any operational warnings or errors 
can be observed and addressed in order to avoid malperformance of the system. 

 

Figure 52: Screenshot from the Victron Connect application installed on a PC showing live solar charger information from a 
random MPPT controller unit4 

More specifically, the solar gauge displays the dynamic real-time value of the solar system output 
power and compares the solar output to the maximum output power that the solar charger can 
provide at the specified battery voltage. Also, the solar and battery voltage and current flowing 
from the PV arrays into the solar charger and from solar charger into the battery are displayed. 
As long as the app is actively connected to the solar charger, it will indicate errors by illustrating 

                                                
4https://www.victronenergy.com/upload/documents/VictronConnect_Manual/8778-
VictronConnect_manual-pdf-en.pdf 











D2.7 / Guidelines for the manufacturing process of 8 renovation packages  

 

70 Co-funded by the 
European Union 

 

 

with severe electromagnetic disturbances (above the reasonably admissible limits), the Beeta 
Box device, even in the event of a block, is able to recover automatically after a few tens of 
seconds or at most 1 minute. If the device does not work, restart automatically proceed with 
manual restart.  

6.4.2 Routine Maintenance procedures / Emergency procedures 

The Stratified PCM Heat Storage Tank requires no additional routine maintenance compared to 
traditional boilers or heat storage tanks. The use of stainless steel prevents corrosion issues, 
which are common in similar applications. 

The only added maintenance requirement is to monitor for potential internal leakage, which could 
result in PCM mixing with the technological water. To detect this, a special filter has been installed 
in the hydraulic circuit that should be visually inspected on a monthly basis. 

The DHW (Domestic Hot Water) circuit is protected from PCM leakage, as the DHW flows through 
a copper heat exchanger that is physically separated from the technological water. 

The Stratified PCM Heat Storage Tank is equipped with its own control unit, connected to the 
main control system. This allows for the detection of any malfunctions or deviations in operation, 
which are then signalled to the main control unit to alert maintenance personnel to address any 
issues. 
Table 4 Ordinary maintenance activities 

Check 
Type 

Periodicity Criteria Action 

External 
leakage 

Monthly 

Visual check. 

No sign of water has to be 
detected on the tank or 
nearby 

In case of leakage detected control all the 
tightening and the origin of the leakage. In 
case of high level of leakage stop the plant. 

Internal 
leakage 

Monthly 
Visual check. 

No sign of PCM in the filter 
trap detected 

In case of leakage detected, clean the filter 
trap and check daily. If the leakage is still 
evident, by pass the tank and call for 
extraordinary maintenance 

External 
insulation 

Six months 
Visual check. 

No signs of damage 
In case of damages repair it or ask for 
extraordinary maintenance. 

Hydraulic 
fittings 

Monthly 

Visual check 

Check the fittings are in good 
condition no leakages, no 
signs of rust, or damages. 

In case of any problem try to fix small issues 
and verify them weekly. For big damages sk 
for extraordinary maintenance 

Electrical 
connection 

Monthly 

Visual check 

Check the electric 
connections and cables are 
in good condition no signs of  
damages. 

In case of any problem try to fix small issues 
and verify them weekly. For big damages 
ask for extraordinary maintenance 

Gauges Annually 

Instrumental check. 

Verify the correct working of 
all sensors and gauges by 
comparative certified 
instrument. 

In case of not correctness detected, try to fix 
if it is just a calibration problem. 

In other cases, ask for extraordinary 
maintenance 
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Defect Type Severity /kind of 
detection Criteria Action 

Electrical connection 
Medium 
Visual check 

Electric 
connections and 
cables with signs of  
damages. 

In case of any problem try to fix 
small issues and verify them 
weekly. For big damages ask for 
extraordinary maintenance 

Gauges 
High 
Visual and 
Instrumental check. 

Verify the Not 
working of all 
sensors and 
gauges by 
comparative 
certified 
instrument. 

In case of not correctness 
detected, try to fix if it is just a 
calibration problem. 
In other cases, ask for 
extraordinary maintenance 

 

TERA is rethinking the devices by introducing strong modularity, especially in the hardware. This 
could involve splitting the electronic boards into two or more units so that the computational part 
can be easily replaced with a new pin-to-pin compatible module. This would allow for upgrades 
after several years, in cases where the original module becomes a bottleneck for some 
applications, without needing to discard the entire product, only the obsolete or broken parts could 
be replaced easily. Similarly, if new communication protocols emerge, the telecommunications 
(TLC) part of the board could be swapped out for clients who need it. In this way, we could reduce 
waste production by about half. 

7.5 RP5 MULTI-PURPOSE FAÇADE 

Repairing or replacing elements within the substructure requires dismantling adjacent coatings, 
such as BIPV panels, casing, and cladding. This process includes several essential steps: 
developing a safety plan, ensuring that employees and tenants receive appropriate training and 
information, and setting up mobile scaffolding. Next, the affected layers are carefully removed, 
followed by the disassembly of the damaged substructure element and the installation of a new 
one. Thermal insulation is then put in place, and the corresponding cladding part is re-installed. 

The hemp panels are highly durable, making damage unlikely. However, should replacement 
become necessary, the procedure similarly involves removing the surrounding coatings, taking 
out the damaged insulation element, installing a new one, and completing the assembly with the 
appropriate cladding component. 

For the BIPV modules, the RP#5 multipurpose façade system from SUNAGE allows for 
independent maintenance and replacement of each PV module. To replace a module, simply 
loosen the fixing screw, lift the panel, place the new module in position, and secure it with the 
screw. The reference image below illustrates this process. 
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9 CONCLUSION 

The primary goal of this report is to deliver clear, step-by-step instructions for the installation of 
each renovation package, ensuring that all essential aspects of on-site work are covered. 
Beginning with the Roles and Responsibilities section, the report outlines the duties of installers, 
facility managers, and building owners or tenants. These roles are defined to ensure that all 
involved parties understand their responsibilities throughout the installation and operational 
phases, creating a foundation for a smooth process. 

The Preparation of the Installation Area and Transport Requirements section emphasizes the 
importance of pre-operational site work, including specialized transportation and storage 
techniques needed to protect the renovation package components. In many cases, preparation 
of the installation area is required to accommodate the unique specifications of each package. 

The core of the report lies in the Construction and Installation Process and Commissioning 
sections, which provide detailed, structured instructions that must be followed precisely. Proper 
adherence to these guidelines is crucial to ensure that installations are both efficient and free from 
potential damage, resulting in high-quality outcomes. Failure to follow these procedures may lead 
to suboptimal results or even damage to the components. 

The Operation and Maintenance section includes instructions for daily operation, tailored for both 
building occupants and maintenance professionals. Some maintenance tasks, such as filter 
cleaning, can be managed by the user, while more complex interventions, like adjustments to the 
heat pump, should be performed only by skilled personnel. 

In the Repair and Replacement section, the report provides guidance on addressing component 
repairs and replacements to sustain system performance over time. Qualified professionals are 
advised to follow these guidelines to ensure safety and functionality. 

Special instructions for applying the renovation packages in Heritage and Other Special Buildings 
are presented in the final section. This guidance takes into account the unique requirements and 
restrictions associated with heritage and protected sites, promoting the successful integration of 
renovation packages while respecting historical integrity. 

The report is richly illustrated with images to aid in comprehension and clarify operational 
conditions for each component. Additionally, Table 1 lists contributors for each renovation 
package, allowing users to seek further, location-specific guidance as needed. 

Overall, this report serves as a comprehensive guide, supporting the safe, efficient, and effective 
installation, operation, and maintenance of renovation packages across a variety of building 
contexts. 
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heating changes can impact the sensor's quality of motion readings. As such, the sensor should 
not be installed in areas of artificial temperature change. Thus, when selecting a location, avoid 
placing it beside or near air conditioners, humidifiers, and heaters, and avoid positioning it directly 
opposite a window or direct sunlight.  

If the MultiSensor 6 will be powered by batteries, it should be avoided installing it in a location 
where the temperature can drop below 0°C / 32°F - this is below the batteries' working 
point. Selecting a location for the sensor also depends on the layout of any area that you want 
monitoring. Whatever the room or area, please ensure that it fits with your sensor's effective 
motion sensing range as described in the following diagrams. If installing MultiSensor 6 on a 
ceiling it can take measurements within a 3 x 3 x 6 meter / 10 x 9 x 18 feet range:  

 

Figure 65 - Wider side of detection 

 
The wider side of the oval is in the direction of the battery placement from + to -. 

 

Figure 66 - Ceiling installation 
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If installing MultiSensor 6 in a corner where the wall meets the ceiling it can take measurements 
within a 2.5 x 3.5 x 5 meters / 8 x 11 x 15 feet range: 

 

Figure 67 - Ceiling installation measurements range 

 
For optimal performance, the MultiSensor 6 should NOT be mounted directly on or near metal 
framing or other large metallic objects. Large metal objects may weaken the Z-Wave wireless 
signal MultiSensor 6 depends on for communication due to the wireless reflective properties of 
any metal. With the MultiSensor 6 now a part of the Z-Wave network and having determined its 
installation location, it's time to finish its physical installation. There are 2 ways that the 
MultiSensor 6 can be mounted on a wall or ceiling. Most simply it can be placed upon a shelf 
without the need to attach further accessories. It is also possible to mount the sensor in a corner 
or against a wall or ceiling by using the Back-Mount Plate. It's also possible to embed your 
MultiSensor 6 within a ceiling or wall using its Recessor accessory (sold separately). 

To install the MultiSensor reattach the three parts of your MultiSensor to each other. Unlock 
the Battery Cover from the Sensor unit.  

 

Figure 68 - Three parts MultiSensor 6 mounting 

 
You may also install your Multisensor 6 on any flat surface area such as tables, and bookshelves. 
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