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Executive summary 

The CULTURAL-E project aims to define modular and replicable solutions for Plus Energy 
Buildings (PEBs), accounting for climate and cultural differences, to create comfortable, 
efficient, and affordable indoor environments. CULTURAL-E develops specific technologies 
and tailored solution sets suitable for different climatic and cultural contexts, which are tested 
in four demonstration cases (France, Germany, Italy and Norway) 

The present report compiles the information gathered in the Decision Tracking Tool (DTT) by 
the demo owners and technical advisors along the design journey. The DTT intended to keep 
track of the process and decisions related to building design and integration of the Cultural-E 
technologies (Active window - Smart air ventilation system; Decentralised packed heat pump 
system; Ceiling fan - smart air movement; Cloud-based House Management System) and 
market-available products for building envelope, energy production, RES technologies, and 
storage. The information collected in the report is also available in the Excel files attached. 

The report provides information for technology developers to improve their products and adapt 
them to their target market's cultural and climatic contexts. The information about design, 
installation, exploitation and maintenance processes gathered during the decision process 
reveals the needs and expectations of potential clients in these contexts and markets. 

Moreover, the report exposes the final solution sets selected for each demo. It reveals the 
decision processes behind these choices, allowing the partners of the Cultural-E project and 
the PEB developers to better understand the cultural and climatic factors influencing the 
solution sets and to define suitable sets for each context. 
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1 Introduction 

The CULTURAL-E project aims to define modular and replicable solutions for Plus Energy 
Buildings (PEBs), accounting for climate and cultural differences, to create comfortable, 
efficient, and affordable indoor environments. CULTURAL-E develops specific technologies 
and tailored solution sets suitable for different climatic and cultural contexts, which are tested 
in four demonstration cases: 

1) The French demo site is in Leers in the Lille Metropolitan Area, close to the Belgian 
border, in a peri-urban area by the Roubaix canal, where the climate is warm and 
temperate. Vilogia, a private social housing company, will build and manage a 19-
dwelling PEB demonstrator and a reference nZEB building. 

2) The German project is located in Ostfildern in the peri-urban area of Stuttgart, with a 
warm and temperate climate. The company, Wohnbaustudio, will sell or rent 21 
dwellings and one commercial unit. 

3) The Italian demonstration building is in Castenaso near Bologna, in a rural setting close 
to parks and nature. The location has a humid temperate climate with hot and humid 
summers and cold and wet winters. The demo includes two similar residential 
buildings with 13 dwellings for sale by Abitcoop (a private cooperative). 

4) Finally, the Norwegian site in Baerum, 11km outside Oslo city centre. The climate is 
subarctic; the winters are not extremely cold, and summer temperatures are fair. The 
building with 12 dwellings and common areas is part of the Bærum "Assisted living and 
welfare technology" program; the municipality financed the construction with dwellings 
for sale or rent. The building is managed round-the-clock by onsite staff. The 
construction period for the building was nearly finished as the Cultural-E project 
started. 

The decision tracking tool aimed to support the Cultural-E Project partners towards a 
Participative Concept Process perspective. It kept track of the design and construction 
decision process for the definition and implementation of Cultural-E solution sets for Plus 
Energy Buildings (PEBs), including the Cultural-E developed technologies (Active window - 
Smart air ventilation system; Decentralised packed heat pump system; Ceiling fan - smart air 
movement; Cloud-based House Management System) and market available products for 
building envelope, energy production, RES technologies, and storage.  

Most design-related decisions for implemented technologies were already made for the 
Norwegian demo. The focus for this demo has been on the House Management System and 
possible Model Predictive Control (MPC) implementations. Control of performance, correction 
of malfunctions,  improvements, installation of complimentary sensors and meters for better 
operation and preparations for MPC have been in focus for the decisions. 

Information and technical data about the buildings, the adopted strategies and the 
technologies were systematically organised and continuously updated during the project 
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development in the DTT. They are compiled in the present report. The information collected in 
the report is also available in the Excel files attached. 

The report aims to provide information for technology developers to improve their products 
and adapt them to the cultural and climatic contexts of the market they want to enter. The 
information gathered during the decision process reveals the needs and expectations of 
potential clients in these contexts and markets. 

Moreover, the report exposes the final solution sets selected for each demo. It reveals the 
decision processes behind these choices, allowing the partners of the Cultural-E project and 
the PEB developers, in general, to better understand the cultural and climatic factors 
influencing the solution sets and to define suitable sets for each context. 



Deliverable n. D6.2 
Decision Tracking Tool 

 
 

9 

2 Leers, France - Vilogia 

2.1 Description of the demonstration site 

2.1.1 General information 

The demo case selected for the Oceanic climate is in Leers (France), in the Lille Metropolitan 
Area, close to the Belgian border. The property stands at an altitude of approx. 20m above sea 
level, in a peri-urban area, by the Roubaix canal. The climate is classified as warm and 
temperate. The annual average temperature in Leers is around 11 ° C. The annual rainfall is 
around 763 mm. 

The demo owner is Vilogia, a private social housing company. Four similar buildings will be 
constructed on the property, next to three existing buildings and single-family houses. Building 
A is targeted to be the Cultural-E PEB demonstrator. Building B, with a very similar design, is 
planned as an nZEB building (Passivhaus label) and will be monitored to be used as a reference 
for comparison during the operational phase. The units in both buildings will remain the 
property of Vilogia and be rented as social housing. The two additional buildings (C and D) will 
be standard constructions (following the current RE2020 French construction legislation), and 
the units are intended to be sold. 

Cultural-E demonstrator – Building A 

⋅ 19 appartements 
⋅ 4 floors 
⋅ Balcony 
⋅ Total living space: 1110m² 
⋅ 9 x T2 appartments (≈48m²) 
⋅ 10 x T3 appartements (≈67m²) 
⋅ Roof area 280m² 
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FIGURE 1 - OVERALL PLAN OF PROJECT 

 

 
FIGURE 2 - PHOTO-RENDERING OF THE CULTURAL-E BUILDING 
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2.1.2 Reduction of energy demand 

The Cultural-E demo building is designed as a passive building, focusing on the quality of the 
envelope and maximising the use of passive heating sources (sun, users, equipment). 
Therefore, the quality of the external thermal insulation and the air tightness is the central 
concept for the envelope conception. It will be scrutinised during the works (verification of the 
quality of the materials and correct installation, tests of air tightness). An active Window 
System with triple-glazing will be provided by the partner Eurofinestra enabling active control 
of the shadings to maximise the solar gains during winter and minimise them during summer. 
A smart all-in-one system gathering heat pump, ventilation with heat recovery and DHW will 
also contribute to reducing the energy demand; one unit per apartment will be installed.  

Finally, the cloud-based House Management System (HMS) provided by the partner 
Advanticsys, coupled with a monitoring network, will reduce the energy demand, thanks to the 
coordination of the different systems and the exploitation of energy flexibility potential, as well 
as interacting with the user to foster virtuous behaviours.  

2.1.3 Energy production 

The objective is to reach the PEB target by producing more energy than consumed and 
considering: heating, DHW, lighting and ventilation; domestic consumption is not considered 
(electrical plug loads). Energy is produced thanks to PV panels installed on the roof. As the 
building is noticeably compact, PV panels will also be installed on the Passivhaus neighbour 
building, allowing sufficient production to reach the PEB target.  

Self-consumption is foreseen in the common parts of the building; the surplus of energy 
production will be sold to the grid.  

An e-vehicle charging station will be installed; nevertheless, the associated consumption will 
not count in the energy balance considered for the PEB assessment. 

2.1.4 Solution sets 

The envelope design minimises the energy needs of the five regulatory consumption items 
linked to French thermal regulations: heating, cooling, domestic hot water, lighting and 
auxiliaries (fans/pumps). The following systems are sized and installed in the pilot building to 
ensure comfort for the occupants: 

• A multi-service decentralised heat pump that provides: 
o Heating via fan convectors in the rooms 
o Domestic hot water 
o Ventilation with heat recovery (double flow) 
o Cooling (passive via ventilation) 

The combined system is a commercial product, the Compact P unit by Nilan. 
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• Active Window System with triple-glazed windows and external Venetian blinds (Brand: 
Hella; model: Exterior Venetian blind AF80+) to control solar gain. The windows are 
produced and supplied by Eurofinestra, a partner of Cultural-E. The triple-glazed 
window model installed on the French demonstration site has neither mechanical 
ventilation nor trickle vents since the multi-service decentralised heat pump unit 
provides ventilation.  

• The cloud-based HMS will manage and control the house systems (if desired by the 
occupant, who can derogate), record data related to the quality of the indoor 
environment and provide feedback to the occupants. The HMS acts as a central brain 
for controlling Indoor Environmental Quality (IEQ), considering user practices and 
coordinating the set of technologies to ensure the best indoor conditions and minimise 
energy consumption and CO2eq emissions. 

• Energy-efficient lighting equipment 

• A 43kWp photovoltaic field, with a gross surface area of panels of around 215 m², is 
installed on the demonstration building’s roof and the neighbouring building.  

• Charging stations for electric vehicles (at least two expected) 
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2.2 Project timeline 
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2.3 Technologies 

2.3.1 Active Window System (AWS) – Eurofinestra 

The Eurofinestra Active Window System is a multifunctional window system that enhances 
energy efficiency, indoor air quality and user comfort. Since trickle vents and mechanical 
ventilation could interfere with the functioning of the mechanical ventilation of the dwelling, 
the French team chose to install a simple version of the AWS, with (i) triple-glazing, (ii) a 
modular wood frame system, easily adaptable to different climates and design selections, and 
(iii) an adaptive shading system. 

The window block comprises an insulating frame of extruded polystyrene and timber 
reinforcement. It is designed to allocate the window with integrated exterior Venitian blinds 
Hella AF80. The motor of the blinds is controlled directly by the occupant or the Building 
Management system, thanks to the algorithms developed within the Cultural-E project.  

The table below describes the decision process for this equipment. 
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2.3.2 Packed Heat Pump (PHP) – Ventive 

Ventive has developed a compact unit integrating mechanical ventilation, a hydronic circuit for 
space heating and domestic hot water, and thermal storage with Phase Changing Material 
(PCM) into one system. 

As the Ventive technology was in development, the design was constantly changing. At the 
beginning of the process, Ventive adapted the product to the demo owner's needs, showing 
interest in taking advantage of the project. Nevertheless, after this first stage of development, 
the demo owner needed to have a fixed design and precise information to integrate the PHP 
into the building design. Moreover, at the detailed design stage of the Vilogia building, the 
Ventive apartment PHP unit was too high to fit between the floor and ceiling slabs.  
The demo owner decided to install a market-available system with comparable features. The 
Nilan Compact P was chosen (Figure 3). The technical characteristics will be as follows: 

‐ Heat recovery efficiency certified by the IHP > 80%. 
‐ Fan efficiency < 0.40 Wh/m3 
‐ EC fans with constant airflow control 
‐ F7 filtration on fresh air 
‐ M5 filtration on return air 
‐ Internal and external leakage ratio < 3%. 
‐ Automatic summer bypass 
‐ Frost protection by a battery connected to the heat pump 
‐ Heating COP at +7°C outside ≥ 3.58 measured according to PHI certification 
‐ DHW COP at +7°C outside ≥ 3.10 measured according to PHI certification 
‐ DHW tank volume: 180 L 
‐ Magnesium anode 
‐ 1500W electric DHW booster heater 
‐ R134a refrigerant 
‐ Remote TFT control screen 
‐ Integrated energy metering: ventilation, heating, DHW, cooling 
‐ Data transmission and remote consultation 
‐ Remote monitoring of machines via a dedicated application 
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FIGURE 3 - TECHNICAL DRAWING OF THE NILAN COMPACT P 

The heat pump uses the residual energy not recovered by the countercurrent exchanger to 
heat the supply air. The supply air temperature is increased to the desired level by means of 
an electric heating coil. The electric heating coil is designed for installation in the supply air 
duct, with the necessary sensors already in place. The heating of each coil will be regulated by 
the Nilan system control screen, which should be located in the living room. 

Electric heating coil from Nilan or technically equivalent: D160, P = 1.2 kW. 

Comfort heating in the bathrooms with an Atoll SPA towel warmer with 500W round tubes 
from ACOVA or technically equivalent, certified NF Electricité Performance 2 stars (or Old NF 
Electricité Performance Mark category C or equivalent), with electronic thermostats ensuring 
at least the 6 orders: Comfort, Comfort -1°C, Comfort -2°C, Eco, Frost protection, Off. 

For the dwellings located on the ground floor, which are more loss-making, the power of the 
heating coil could prove insufficient in the event of extreme cold. We, therefore, plan to use an 
Emotion 3 electric radiant panel from Thermor or a technically equivalent panel certified to NF 
Electricité Performance 2 stars (or the former NF Electricité Performance category C mark or 
equivalent), with electronic thermostats providing at least the following 6 settings: Comfort, 
Comfort -1°C, Comfort -2°C, Eco, Frost protection, Off. 

The table below describes the decision process for this equipment. 
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2.3.3 Ceiling Fan for smart air movement – Vortice 

Moving air through ceiling fans can be an effective way to provide comfortable cooling in warm 
environments, able to complement and/or replace the use of active cooling systems. The 
smart ceiling fan automatically adapts its rotational speed based on the temperature and 
relative humidity values measured in the room. Moreover, the ceiling fan learns from 
occupant’s control preferences and coordinates its action with cooling and ventilation 
systems for an energy-efficient, comfortable and healthy indoor environment. 

In France, the ceiling height is usually 2.5m. The minimum height to install the smart ceiling 
fan would be 2.7m, which would have strong financial consequences for the project. Moreover, 
the total height of the building was strongly constrained by the local urbanism rules, limiting 
the distance between slabs. Consequently, the design team decided not to install the system. 

The table below describes the decision process for this equipment. 
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2.3.4 Cloud Base House Management System (HMS) – AdvanticSys 

The Cloud Base House Management System (HMS) combines indoor and outdoor sensors 
data, RES production, common electric or thermal storages and web services to minimise and 
optimise energy consumption. Based on a distributed cloud infrastructure, it implements the 
logics to operate the different systems. The HMS behaves as a typical building management 
system at the apartment level with extended capabilities at the cloud level, such as advanced 
control strategies that run in real-time. Additionally, a user interface is developed to 
communicate information to all users (tenants, facility managers, building owners, etc.). 
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The table below describes the decision process for this equipment. 
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2.3.5 Monitoring System 

The Monitoring system comprises all the sensors and meters installed in the buildings (PEB 
and reference nZEB); it collects the data from the equipment, the dwellings and the common 
areas needed to feed the HMS. 

Monitoring equipment in the dwellings 

All 19 dwellings will be instrumented in the main room, bedroom n°1 and bedroom nº2 with: 

Main room: 
‐ A control screen showing temperature, air quality, CO2 & VOC information, control of 

all roller shutters, electrical consumption, hygrometry, pressure and luminosity; 
‐ 1 sensor for temperature, CO2, hygrometry, pressure; 
‐ 1 air quality sensor; 
‐ Slat blind drivers with wired motors only for KNX control (4-wire: common + up + down 

+ yellow/green earth protection) 

Room 1: 
‐ GALLERY switch 2 KNX buttons busts (1 per roller shutter); 
‐ Sensors for temperature, CO2, hygrometry, pressure and presence; 
‐ 1 air quality sensor; 
‐ Slat blind drivers with wired motors only for KNX control (4wire: common + up + down 

+ yellow/green earth protection) 

Room 2: 
‐ GALLERY switch 2 KNX buttons busts (1 per roller shutter); 
‐ Sensors for temperature, CO2, hygrometry, pressure; 
‐ 1 air quality measurement sensor; 
‐ Slat blind drivers with wired motors only for KNX control (4 wires: common + up + 

down + yellow/green earth protection) 

Technical shaft in the dwelling : 
‐ 4 electrical counters 

· TIC Linky 
· Sockets 
· Others  
· 1 meter for backup electric battery (PAC NILAN control) 

‐ 1 domestic cold water meter (EFS) 
‐ 1 domestic hot water meter (DHW) 
‐ Smartphone application in CLOUD mode (see with ADSYS). 
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FIGURE 4 - DESCRIPTION OF THE MONITORING SYSTEM IN THE DWELLINGS 

Monitoring equipment in the commons 

Technical shaft for general services 
‐ 3 Electricity meters 

· ICT Linky 
· Sockets 

‐ Others 

Technical shaft for Lifts 
‐ 1 ICT meter 

Technical shaft for Parking and outside 
‐ 3 electrical meters 

· TIC Linky 
· Sockets 
· Lighting 

Panel EVCI (Electric vehicle charging infrastructure) 
‐ 3 Electricity meters 

· Phase 1 
· Phase 2 
· Phase 3 

1st EVCI terminal 
‐ 1 meter 

· ICT Linky KNX radio 
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Façade 
‐ 1 weather station 

Lift pump 
‐ Pump fault 
‐ Maintenance alert 

Weather station 
‐ GPS position 
‐ GPS time 
‐ Multi facades 
‐ Horizontal solar irradiation 
‐ Temperature 
‐ Humidity 

 

FIGURE 5 - DESCRIPTION OF THE MONITORING SYSTEM IN THE COMMON AREAS 

The table below describes the decision process for this system. 
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2.3.6 PV and electric storage 

The photovoltaic panels and associated electric systems are installed to cover the energy 
needs of the building, according to the PEB definition used by the demo site owner. Electric 
storage enables flexibility. 

The French building complies with this new RE2020 thermal regulation that came into force 
on January 1, 2022 and incorporates the carbon impact. The RE2020 compliance verification 
is done based on an evaluation by the regulatory calculation engine, which imposes typical 
input data (scenarios) according to the type of building and a specific weather file. 

The assumptions considered are given in the following table: 

  REGULATION BASED INPUTS 

Geometry Exact geometry 

Site (other building’s impact) Consideration of neighbouring buildings (mask) 

Weather file Weather file for the corresponding thermal zone (city of 
Trappes) 

Walls stratigraphy and performance Data corresponding to the final design 

Windows and characteristics Data corresponding to the final design 

Solar shading Basic control (scenarios) 

Thermal bridges Thermal bridges considered in the French RE2020 
regulation 

Infiltrations Q4 = 0.55 m3/h.m² 

Internal gains 

(occupants’ heat, lighting, and other 
hardware) 

Occupation 24/7 (unoccupied 2 weeks in August and 
one in December) 

Typical day : 0h - 10h / 18h – 0h 

Wednesday : 0h - 10h / 14h – 0h  

Week-end : 24h 

0.02 pers/m² 

Internal temperature setpoints 19 °C if occupied 

16°C rest of the time 

Airflow renewal Dual flux ventilation (80% heat recovery). 

Power = 40W for fans 

Flow rate = 60 m3/h 

TABLE 1- INPUTS FOR THE FRENCH THERMAL REGULATION (RE2020) SIMULATION ENGINE 
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The results of the regulatory study are as follows: 

 Final energy Primary energy 
 MWh/y kWh/(m²*y) kWh/(m²*y) 

heating 4,2 3,8 8,7 
DHW 8,8 8 18.4 

cooling - - - 
lighting 2 1,8 4,1 

Auxiliary 
(pump+ventilation) 6,1 5,5 12,7 

sum 21 19,1 43,9 
User plug loads 27,5 25 57,5 

PV-system generation 27,4 24,9 57,3 
Balance without user 6,4 5,8 13,3 

Balance with user -21,1 -19,2 -44,2 

TABLE 2 - EXPECTED PERFORMANCE FOR THE FRENCH DEMO 

The compactness of the building and the architectural constraints related to the local urban 
plan do not allow the installation of solar panels on the facade. Thus, part of the PV production 
is located in the neighbour building. The solar panels that will be installed on the Leers demo 
site are MAXEON 3 (or technically equivalent, depending on the tenders) (Figure 6). 
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FIGURE 6 - TECHNICAL DESCRIPTION OF THE PV PANELS MAXEON 3 

Load matching and grid interaction 
In the particular case of collective housing, PV marketing is complex (in the case of an 
individual house, the producer and the consumer are the same person/entity, simplifying 
things). It is difficult for a social housing company like Vilogia to "sell" electricity directly to its 
tenants. Still, such a company can, on the other hand, self-consume in the common areas only 
or at the level of the dwellings, but the second case is complicated to implement. Self-
consumption is possible without batteries/storage (self-consumption with free injection on 
the grid) or with a battery, knowing that its presence is a sensitive subject from the point of 
view of insurance and generates additional premiums.  

Also, from a financial point of view, self-consumption lowers tenants' charges and reduces 
incomes because the volume injected into the network is lower, and the price is less interesting 
/kWh than choosing the “Total sale” option.  
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Even if it is theoretically possible, the list of obstacles to overcome makes it simpler to sell the 
entire production. The choice was to auto-consume only in the common areas (when needed) 
and inject the rest on the grid. This explains the low rate of self-consumption but a higher rate 
of self-production: the production compensates for the five uses, representing 50% of 
consumption (the remaining 50% corresponds to plug loads). 

 KPI Estimated value 
self-generation (load cover factor) 50 % 
self-consumption (supply cover factor) 10 % 
Peak export 43 kW 
Peak import 57 kW 

TABLE 3 - KPIS OF PV 
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The table below describes the decision process for this equipment. 
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2.3.7 E-Mobility charging stations 

It comprises the e-mobility charging stations and the associated electric system. 

The car park will be served using a twisted main cable on which MICHAUD GE003/GE004 
single-phase or GE005/GE006 three-phase Electrical vehicle charging infrastructure (EVCI) 
connectors (or equivalent) will be placed at each delivery point to provide individual derivations 
(Figure 7). 

A MICHAUD GE001 (or equivalent) switch/disconnector box will be placed at the origin of the 
EVCI outgoing feeder. Each branch will lead to a MICHAUD GE020 metering cabinet (single-
phase) integrating the individual main circuit breaker, the control panel for the LINKY meter 
and the connection circuit breaker, and a modular box designed to receive the charging 
station's protection equipment. 

 

FIGURE 7 - ILLUSTRATION OF THE ELECTRIC VEHICLE CHARGING INFRASTRUCTURE (EVCI) 
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The table below describes the decision process for this equipment. 
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3 Ostfildern, Germany – Wohnbau Studio 

3.1 Description of the demonstration site 

The project is located in Ostfildern near Stuttgart. At an altitude of approx. 410m above sea 
level, the climate is classified as warm and temperate. The annual average temperature in 
Ostfildern is around 10 ° C. The yearly rainfall is about 877 mm. 

With a mix of different floor plans and sizes, an attempt is made to appeal to a wide range of 
prospective tenants. The residential units will be realised as rental apartments. A large part of 
the lighting design will be pre-installed on site to ensure energy-efficient lighting. The 
household appliances are also made available to future tenants.  

Number of floors: 4 Floors - A ground floor, two upper floors and an attic. 

Number of dwellings: 21 + 1 commercial unit 

Surface areas:  

• Residential units, 1st - 2nd floor and attic: 1679 m² (NRF), average approx. 80 
m²/apartment 

• Commercial unit, ground floor: 778 m2 (NRF) 
• Underground: car parking, storage, technical cabinets: 1173 m² 

Outdoors and common areas: green open spaces around the building, potentially partially 
green terraces. 

 

FIGURE 8 - SITE LOCATION OF THE GERMAN DEMONSTRATION SITE 
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FIGURE 9 - RENDERING OF THE GERMAN DEMONSTRATION BUILDING 

3.1.1 General information 

The energy concept is based on a three-step strategy. The first step is reducing energy demand 
in the building through passive measures related to the envelope and through the targeted 
choice of generation and supply technologies. On the one hand, this concerns energy demand 
for heating, DHW, lighting and ventilation. On the other hand, since user electricity accounts 
for about half of the total energy demand, this share is also included in our strategy. In this 
context, the user with his behaviour is part of the concept. The user is involved thanks to the 
feedback from the cloud system, which provides information and data from the monitoring 
system. The cloud connection module provided by the partner Advanticsys is part of the House 
Management System (HMS). 

In the second step, we increase energy production on site. As the energy concept is fully based 
on electricity, the only generation system is photovoltaics (PV). From the beginning, the 
architects (partner Wohnbau Studio) focused on maximising the roof area to maximise the 
area for BIPV. In total 80 kWp will be installed. The total electricity production is calculated to 
be 74 MWh/a. 

The third step focuses on the share of self-consumption of produced electricity and the 
integration of e-mobility. Here a 2nd –life battery system with a capacity of 66 kWh is planned. 

Concerning the heat and DHW supply systems, the building is separated into two parts. A 
central air-to-water heat pump is used from the ground floor to the 2nd floor. A separate 
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storage tank is installed for each temperature level (heating, DHW). In the attic (penthouse), it 
is planned to install the Packed Heat Pump (PHP) units from the partner Ventive. 

Also, the ventilation system is different in the different building sections. Controlled 
mechanical ventilation, including heat recovery, is planned in the attic and the commercial area 
on the ground floor. In the 1st and 2nd storeys with residential use, an exhaust ventilation 
system with trickle vents in the facade (windows) is planned. 

3.1.2 Penthouse 

The solution set in the penthouse (attic) consists of the following: 

• Efficiency House 40 (EH40) envelope insulation standard 
• PHP unit for heating, DHW and controlled mechanical ventilation (Ventive) 
• Low-temperature under-floor heating system 
• Active window system (AWS) with integrated shading (Eurofinestra) 
• High-efficiency user appliances 
• LED lighting system 
• HMS and cloud feedback system for users (Advanticsys) 
• Connection to the PV – Battery system 
• E-vehicle charger 

3.1.3 Ground floor, 1st and 2nd floor 

There are different solution sets for the residential floors and the commercial unit. A central 
air-to-water heat pump heats both areas. 

The solution set consists of the following: 

• Efficiency House 40 (EH40) envelope insulation standard 
• Central air to water HP for heating and DHW  
• Low-temperature under-floor heating system 
• Fresh water stations in the apartments for DHW 
• Exhaust ventilation system 
• Active window system (AWS) with integrated shading and trickle vents (Eurofinestra) 
• High-efficiency user appliances 
• LED lighting system 
• HMS and Cloud feedback system for users (Advanticsys) 
• Connection to the PV – Battery system 
• E-vehicle charger 
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3.1.4 Commercial area on the ground floor 

The solution set consists of the following: 

• Efficiency House 40 (EH40) envelope insulation standard 
• Central air to water HP for heating 
• Under-floor heating system 
• Electric instantaneous water heaters for DHW 
• Controlled ventilation system, including heat recovery 
• Ceiling fans for improvement of thermal comfort in summer (Vortice) 
• LED lighting system 
• HMS and cloud feedback system for users (Advanticsys) 
• Connection to the PV – Battery system 
• E-vehicle charger 

The central heat pump can switch operation into cooling mode, which is used for the 
ventilation units in the commercial area and a certain basic cooling by the chilled cooling and 
heating system. In the residential areas, the cooling mode is not available. 
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3.2 Project timeline 
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Milestones 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12
40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75

Preliminary Agreement on solution-set for the demo to launch the tenders MS9-M33

Executive project (arch., mech., electr., etc.)

Construction of structure and walls

Confirmation by the owner of the technical executive drawings made by the providers of cultural-e technologies ??

Supply of Cultural-E technologies in area of DC building  (with certifications, instruction, etc.)

Planning of Commissioning MS11-M30

Installation of Cultural-E technologies

Installation of market available products (e.g. PV)

Installation of other monitoring system

Commissioning

End of Costruction works and Commissioning, production of the “As built” Design MS13-M36

(where necessary) Adjustment/debugging of the installed technologies

LCC and environmental assessment

Monitoring MS14-M39

POE (survey: interviews, ..)

Reporting of democase performance MS16-M70

Production of User Manual by the Demo Owner

Interviews with designers

Production of Demo case video

Production of Vademecum by ACE

Organization of 2 open events for project visibility

Internal and external communication

official end of Project
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3.3 Technologies 

3.3.1 Active Window System (AWS) – Eurofinestra 

The Eurofinestra Active Window System is a multifunctional window system that enhances 
energy efficiency, indoor air quality and user comfort. The AWS is based on (i) a modular wood 
frame system, easily adaptable to different climates and design selections, (ii) adaptive 
shading systems, (iii) integrated decentralised ventilation devices, and (iv) the possibility to 
exploit the shading semi ventilated cavity through its interaction with the decentralised 
ventilation devices. 

The ventilation concept in the German demo is based on trickle vents in the windows combined 
with exhaust fans in the bathroom. The German team chose, therefore, a version of the AWS 
with (i) triple-glazing, (ii) a modular wood frame system, (iii) adaptive shading systems and (iv) 
integrated trickle vents.  

The window block comprises an insulating frame of extruded polystyrene and timber 
reinforcement. It is designed to allocate the window with integrated exterior Venitian blinds of 
Hella. The motor of the blinds is controlled directly by the occupants or the Building 
Management system, where algorithms developed within the cultural-E project can be 
integrated. Also, the thermally broken, noise-reducing, self-regulating trickle vents are 
integrated into the timber reinforcement. 

The table below describes the decision process for this equipment. 
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3.3.2 Packed heat pump (PHP) from Ventive 

Ventive has developed a compact unit integrating mechanical ventilation, a hydronic circuit for 
space heating and domestic hot water, and thermal storage with Phase Changing Material 
(PCM) into one system. 

The table below describes the decision process for this equipment. 

Date Phase and decisions To dos Deadline Remarks

11.08.2021

Wohnbaustudio gives a presentation of the building with its 
hybrit construction and floor-to ceiling glazing with sliding 
doors. It seems possible to install the AWS System at 8-12 
classic windows in the building.

Wohnbaustudio provides plans and sketch of vertical 
section of the facades to check by Eurofinestra if AWS 
can be adapted to floor-to ceiling- windows.

16.08.21

ventilation concetp requires trickle vents 
and shading => Selected technology: tilt 
and pivot wood window with integrated 
exterior sun shade and trickle vents. 

29.09.2021
Decision to work on the 11 "classc" windows with the AWS 
System

Wohnbaustudio will get back to Eurofinestra with 
more specific technical questions during design 
development phase, presumably in the next 1-2 
months.

01.12.21

The other windows are part of curtain 
wall and they required specific desing; 
they cant be implemented from our 
cultural-e product.

31.01.2022 technical requirements for the glazing are specified

more info needed from Eurofinestra for better 
undertanding of the AWS system. Data sheets of 
trickle vents and shading system including KNX-
readiness. Deeper analysis which windows are 
possible for AWS-System

26.05.22 U-value, g-value, LT, Sound rating

24.06.2022 32 AWS windows can be intgrated in the Demo

24.10.2022
coordination of AWS construction for 1/5 details started by 
Wohnbaustudio

Feedback needed from Eurofinestra 15.11.22

25.01.2023
repeadted request for purchasing more details of AWS 
Windows for detailed integration in the plans of 
Wohnbaustudio

Feedback needed from Eurofinestra 15.11.22 still waiting for answer of Eurofinestra

2_Final design

   Active window - Smart air ventilation system

Objective

1_Selection of technology

3_Execution design
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Decentralized Pack Heat Pump 
System

Date Phase and decisions To dos Deadline Remarks

Kick off meeting with WS as new Demo 
case Partner 

Ventive compiles requested technical data and 
drawings of the presented new version

14.09.2021, done
Ventive showed a new version of the PHP, that can be 
installed in an apartment.

19.09.2021
decision to install PHP units in the 
penthouse apartments in the Demo Case

all performance data are missing. Tests are 
planned at EURAC.
Open questions to be solved by the initiative 
of Ventive: what warranty gives ventive?, how 
can the installation and maintenance work 
without trained craftsmen in Germany?

16.09.2021, done

On the Penthouse level, there is the possibility to 
installl the PHP units outside the apartments on the 
balconies/ terrasses. In the other floorplans no 
adequate place could be found. Furthermore, the risk 
to install a heating-ventilation unit that is still in a early 
phase of development in the whole building is to high, 
even if the units are provided for free. The advantage 
of the decentralised system is not clear for the team, 
especially in a new building. The energy concept does 
not require a controlled ventilation, this function is 
accepted as add on even if the installation of the 
ducting means more effort.

drawings, schematic of new PHP and some 
technical data provided by Ventive

still some questions open about technical 
data. SIZ asks, why the french PHP-Version 
cannot be used in the german demo

22.10.21, done

new drawings and further technical 
information provided by Ventive

integration of PHP units in floorplan by WS 22.11.2021, done 

WohnbauStudio provides floorplans with 
PHP units installed at outside walls of each 
apartment in the 5 penthouse apartments

providing data about sound emission and 
outdoor air flow of PHP units installed on 
balconies. Check if the french version could be 
used.

03.12.2021, done

31.01.2022
first technical and performance data were 
presented by Ventive, also possibility of 
control by screen and app

Sound level issue is still open and 
measurements are missing. planned at EURAC 
during performance tests. 

open, dempends on 
capacity of EURAC

Sound emissions of the units are crucial because the 
units will be installed on the balconies and their 
position is near by spaces with sound level 
requirements due to German law.

04.08.2022
SIZ lounches a cloud platform for exchange 
of documents and data.

preparation of 3d-drawings of the unit for the 
German demo by ventive

08.09.2022, done
the colud platform should fascilitate the data exchange 
and accelerate the planning of the integretion in the 
building and development at Ventive.

08.09.2022 Presentation of  drawinngs
Set up of test program ant EURAC by Roberto 
Fedrizzi, confirmation of thests by SIZ

30.09.22, done
schedule for the tests is: shipping to Eurac in Jan. 2023, 
tests at EURAC in Feb 2023

03.11.2022
discussion about warranty, service and 
maintenance of the units in the demo after 
end of EU-Project

Set up of a draft contract for service by 
Ventive

01.04.2023

Current situation is: during EU-Project, all support and 
maintenance by Ventive is guaranteed. After end of 
project, owner of units is WohnbauStudio and Ventive 
gives no more warranty. In Germany, it is commmon 
that the manufacturer of the units give a warranty of 2 
years (also EU-law?). As the project ends with the 
commissioning of the building, all risk is transferred to 
WohnbauStudio from that point on. Ventive offers 
supervision of the units by their cloud service as well as 
installation of software backups. The price for this 
service is open, see to dos.

Objective
Heating of the apartment, DHW preparation and storage and controlled ventilation system with heat recovery system.

1_Selection of technology

3_Final design

4_Execution design
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Each dwelling on the 3rd floor (penthouse) will be equipped with the PHP system from Ventive, 
providing the following functions: 

1. High-efficiency dual-flow ventilation with heat recovery; 
2. Heating source for under-floor heating; 
3. DHW production; 
4. Thermal storage system; 
5. Additional cooling by ventilation system during loading of the thermal storage system. 

The units will be installed outside the apartments on the balcony. Final drawings are not yet 
available because the units are still in development. The technical characteristics will be 
determined in May 2023 at the EURAC-test labs in Bolzano. 

   

FIGURE 10 - PRE-CONSTRUCTION DRAWING OF PHP UNITS ON 3RD-FLOOR APARTMENTS 
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FIGURE 11 - POSITION OF THE PHP UNITS ON THE BALCONIES  ON THE 3RD FLOOR 

3.3.3 Ceiling Fan for smart air movement – Vortice 

Moving air through ceiling fans can be an effective way to provide comfortable cooling in warm 
environments, able to complement and/or replace the use of active cooling systems. The 
smart ceiling fan automatically adapts its rotational speed based on the temperature and 
relative humidity values measured in the room. Moreover, the ceiling fan learns from 
occupant’s control preferences and coordinates its action with cooling and ventilation 
systems for an energy-efficient, comfortable and healthy indoor environment. 

The table below describes the decision process for this equipment. 
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3.3.4 Cloud-based House Management System (HMS) and Monitoring – AdvanticSys 

The Cloud Based House Management System (HMS) combines indoor and outdoor sensors 
data, RES production, common electric or thermal storages and web services to minimise and 
optimise energy consumption. Based on a distributed cloud infrastructure, it implements the 
logics to operate the different systems. The HMS behaves as a typical building management 
system at the apartment level with extended capabilities at the cloud level, such as advanced 
control strategies that run in real-time. Additionally, a user interface is developed to 
communicate information to all users (tenants, facility managers, building owners, etc.). 

The table below describes the decision process for this equipment. 

Date Phase and decisions To dos Deadline Remarks

investiage possible locations for ceiling fans discuss minimum spatial requirements
Room height must be 
higher than 2,70 m

room height in residential areas are at 2,50 
and therefore to low for dhe ceiling fans.
Since office work is very similar to 
residential situations like sitting and 
reading a book or
watching TV, we think that the installation 
in the comercial area is acceptable for the
Cultural E project goals.

to be confirmed by EURAC, Roberto Lollini 15.09.2021

confirmation by email 
from Roberto Lollini 
(15.09.2021)

finalize locations, quantity and sizes of 
ceiling fans 

develop office layout and different office types 01.02.2022

26.10.2022

detailing of integration of ceiling fans in the 
rooms but behind the wood lamellas in the 
ceiling. Also detailing of position in floor 
plans.

feedback from Vortice needed. 02.11.2022

02.11.2022
ceiling fan needs a niche in the seiling of 
500x500 mm due to the minimal height

Check whether acoustic requirements can be met. 06.12.2022
sound protection 
between the floors.

3_Final design

Ceiling fan - smart air movement

Objective
generate air movement to increase thermal comfort during summer in order to avoid active cooling

1_2_Selection of technology/ Preliminary design

4_Execution design

Supervising 
system
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The dwellings are equipped with a comfort monitoring system and a metering system, shown 
in Figure 12 to Figure 14. The sensors and actors for heating and shading control, the window 
contacts, the presence button and a user interface screen are planned in KNX technology. All 
meters are connected to the HMS by Modbus. Light control is in the conventional technology.  

The communication in the central heating is accomplished by the BMS using Modbus. Here 
the PHP units of the penthouse are included. The communication between the KNX system 
and the BMS is accomplished by a KNX-Modbus gateway. 

The control algorithms in stand-alone operation without cloud connection are located as 
follows: 

• Room temperature, shading => KNX system in each dwelling 
• PHP unit independent 
• Central heating station => BMS (building management system) 

Date Phase and decisions To dos Deadline Remarks

18.10.2021
coordination meeting with Advanticsys for 
IT-Architecture of HMS

cost estimation of sensor and room automation and 
monitoring system, including realisation of setpoint 
adjustment by cloud

dec. 2021
cost estimation showed too 
high cost for suggested 
architecture

02.12.2021

it is agreed:
typical installation and control architecture 
for room automation in the demo
advanticsys adds data aquisition device for 
data collection and set-point changes, 
communication by bus

development of new new IT architecture and cost 
estimation

february 2022

Requirement of 
Wohnbaustudio for  
building automation is to 
work independently of the 
Advanticsys systems.

08.02.2022

IT architecture developed and agreed with 
Advanticsys. All the control routines will be 
running in Wohnbau Studio KNX system, 
advanticsys device will only be a gateway 
itself, logging data, pushing it to the cloud 
and sending set point data

08.02.2022

Roomautomation in 
apartments by KNX, control 
in central heating station 
and other central units by 
own Modbus system, 
advanticsys communication 
by MQTT gateway.

3_Final design

   Cloud-based House Magagement System

Objective

1_Selection of technology
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The IT architecture (Figure 15) allows a bi-directional cloud connection by MQTT protocol. This 
allows to collect the monitoring data in the AdvanticSys cloud and change set points in the 
BMS and the KNX system via cloud control. With this, it is possible to test control strategies 
and algorithms developed within the Cultural-E project in the real demo case building. 

  

FIGURE 12 - METERING AND MONITORING IN THE APARTMENTS ON THE  1ST FLOOR. 

  

FIGURE 13 - METERING AND MONITORING IN THE APARTMENTS ON THE 2ND  FLOOR. 
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FIGURE 14 – METERING AND MONITORING IN THE APARTMENTS OF THE PENTHOUSE. 
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FIGURE 15 - TOPOLOGY OF HMS AND COMMUNICATION WITH THE CLOUD SYSTEM OF ADVANTICSYS. 
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3.3.5 BIPV and electric storage 

The photovoltaic panels and associated electric systems are installed to cover the energy 
needs of the building, according to the PEB definition used by the demo site owner. Electric 
storage enables flexibility.  

In total, 202 PV-Panels are planned with 80.4 kWp installed: 190 are AC-410MH/108V with 410 
Wp/Module; 12 PV-Panels are semi-transparent with 210 WP/panel. The total calculated 
electricity production is 74 MWh/a. 

Date Phase and decisions To dos Deadline Remarks

18.10.2021
coordination meeting with Advanticsys for 
IT-Architecture of HMS

cost estimation of sensor and room automation and 
monitoring system, including realisation of setpoint 
adjustment by cloud

dec. 2021
cost estimation showed too 
high cost for suggested 
architecture

02.12.2021

it is agreed:
typical installation and control architecture 
for room automation in the demo
advanticsys adds data aquisition device for 
data collection and set-point changes, 
communication by bus

development of new new IT architecture and cost 
estimation

february 2022

Requirement of 
Wohnbaustudio for  
building automation is to 
work independently of the 
Advanticsys systems.

08.02.2022

IT architecture developed and agreed with 
Advanticsys. All the control routines will be 
running in Wohnbau Studio KNX system, 
advanticsys device will only be a gateway 
itself, logging data, pushing it to the cloud 
and sending set point data

08.02.2022

Roomautomation in 
apartments by KNX, control 
in central heating station 
and other central units by 
own Modbus system, 
advanticsys communication 
by MQTT gateway.

3_Final design

   Cloud-based House Magagement System

Objective

1_Selection of technology
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FIGURE 16 - INSTALLATION OF THE 190 PV-PANELS ON THE ROOF TYPE AC-410MH/108V. 12 SEMI-TRANSPARENT 

MODULES WITH  210 WP/MODULE. 
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FIGURE 17 - TECHNICAL DESCRIPTION OF THE PV PANELS AC-410MH/108V OR SIMILAR 

The table below describes the decision process for this equipment. 

 

Date Phase and decisions To dos Deadline Remarks

18.08.2021
beginning of PV optimisation by EURAC on 
the basis of the 3d-model of the demo.

Identification of possible PV surfaces on roof(s) and 
facades

15.09.2021, done

14.09.2021
SIZ-EGS presented the results of different 
possibilities to reach the PEH target by 
using PV-Systems only on the roof. 

discussionon the possible surfaces for BIPV in 
architectural point of view.

30.09.2021, done
from the beginning, the roof was enlarged 
to maximize area for PV instead of using 
facade PV with less yield.

20.01.2022
decision to search for a 2nd life battery 
system for sustainability reasons.

search for manufacturer, capacity and cost 
estimation.

20.02.2022

24.02.2022
decisison to install 66 kWh battery on the 
basis of economical investigation between 
100 kWh and 66 kWh capacity.

manufacturer: Voltfang 24.02.2022
calculation basis: PV=90 kWp, consumer: 
heating and DHW, user of 24 apartments, 
25 cars à 18250 km/a.

3_execution design

BIPV & electric storage

Objective
maximisation of energy production and self consumption

1_Selection of technology
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3.3.6 2nd life battery system 

There are no efficient and widespread recycling options for current batteries from electric 
mobility. The 2nd-life use of electric vehicle batteries offers the opportunity to reduce the 
ecological footprint. Discarded batteries usually have an age-related residual capacity of over 
80%. They are, therefore, ideal for further use in stationary storage systems, which are an 
essential component of the sustainable energy transition. A 66 kWh Voltfang industrial-type 
battery system is used in the project (    Figure 18). 

  

    FIGURE 18 - SPECIFICATION OF VOLTFANG BATTERY SYSTEM. 
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4 Castenaso, Italy - Abitcoop 

4.1 Description of the demonstration site 

4.1.1 General information 

The Italian demonstration building is located in Castenaso, near Bologna (Italy), in a rural 
setting crossed by the river Idice and close to parks and nature. The location has a humid 
temperate climate with hot and humid summers and relatively cold and wet winters. Average 
rainfall in the town ranges from 600 to 900 mm/y and usually concentrates in spring and 
autumn. In winter, snowfalls can occur and are sometimes very abundant, with frequent night 
frosts. The modest windiness contributes to fogs and mists and the permanence of high air 
pollution. Strong winds blow occasionally. 

The demo includes two similar residential buildings with dwellings of different sizes, built by 
Abitcoop (a private cooperative, meaning they get an agreement for using public soil for 99 
years) for selling. Both buildings are equipped with photovoltaic panels on the roof, divided 
into systems connected to each apartment. Technical boxes on the balconies host each 
apartment's heat pump and other technical services. A technical room hosts the inverter and 
batteries. Cabinets on each floor host vertical distribution of electricity and water. 

Pilot A: 3 floors, 6 dwellings 

Pilot B: 3 floors, 7 dwellings 

Surface area: approximately 80 - 100 m2/dwelling 

Outdoor area: green area, parking 
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FIGURE 19 - ILLUSTRATION OF DEMO BUILDINGS 

 

 FIGURE 20 – WORK IN PROGRESS 9/2022 
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   FIGURE 21 - WORK IN PROGRESS 10/2022 

4.1.2 Solution set 

The solution sets for the dwellings: 

• CasaClima "A” envelope insulation standard 
• Compact HP for heating, cooling and DHW  
• Air distribution for heating/cooling and ventilation with heat recovery 
• Active window system (AWS) with integrated external shading 
• High-efficiency user appliances (suggested to new owners) 
• LED lighting system 
• HMS system  
• PV – Battery system 
• E-vehicle charger (predisposed) 

In particular, the design process led to the definition of the following characteristics for 
building components and systems: 

TYPE   Notes 
Insulation/air 
infiltration 

External walls Materials: (inside) plaster, 
poroton, EPS , plaster (outside) 
 
U = 0.172 W/m2K 

The values refer to most 
relevant stratigraphy. Others 
are present, i.e., wall to 
staircase 
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 Roof Materials: (outside) high 
reflective waterproofing 
membrane, bitumen, 
polyurethane foam panels, 
vapour barrier, concrete slab, 
floor brick–cement, internal 
plaster (inside) 
 
U = 0.107 W/m2K 

The values refer to most 
relevant stratigraphy. Others 
are present, i.e., terraces 

 Floor-ground Materials: (inside) ceramic floor, 
screed, underfloor heating 
package - EPS , EPS , vapour 
barrier, screed with EPS, 
reinforced concrete slab 
(ground) 
 
U = 0.227 W/m2K 

The values refer to most 
relevant stratigraphy. Others 
are present, i.e., floor-garage 

Windows AWS Triple glazing, minimal air 
infiltration, external shadings 
(control of height and tilt angle). 

 

 Traditional Materials: PVC, glass, ext. solar 
shading 
 
U = 1.05 W/m2K, Ug =1 W/m2K, 
Uw = 1.15 W/m2K, Ggl = 0.55 

 

HVAC NILAN 
Compact P w. 
Air distribution 

Active/passive H&C and DHW 
production. 
Air/air heat pump with 
mechanical ventilation with 
recovery. Thermal power 
approx. 2kW. 
DHW storage 180l.   

Inlet: living room, bedrooms 
Outlet: kitchen, bathroom  

 Ducted split 
unit system, w. 
air distribution 

Active H&C 
Thermal power approx. 2-4 kW. 

This is a backup 
system/covering peaks.  
Input: living room, bedrooms. 
Output: where the unit is 
installed, usually corridor 

 Pre-tempering 
system 

Heat exchanger, solar thermal 
panels & storage, passive 
ground probe, circulation pump. 

External air is preheated in 
winter and pre-cooled in 
summer before the HR.  

 Ceiling fans Fans are activated depending 
on user activity measured by a 
specific activity sensor in the 
living room. In bedrooms, fans 
are activated by user 
preferences overnight. 

These fans operate in summer 
only to avoid active cooling as 
much as possible and help in 
some instances, i.e., the user 
is back home or the 
temperature is within 25-27°C.  

Lighting LED Proper lighting is installed in 
every room. Manual control, not 
dimmed. 

Consumption of lighting is 
monitored. Lights are not 
controlled automatically, i.e., 
based on presence after cost-
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benefit evaluation, and also 
because of the reliability of 
presence detection.   

Plug loads User 
appliances 

 AbitCoop does not provide 
end users with specific 
appliances. Users will be 
encouraged to choose energy-
efficient appliances and 
informed about consumption 
trends. 

E-vehicle Charging wall 
box 

Ducting to garage. Only predisposition. Users will 
decide if/which product to 
install. 

BEMS Local BMS Controllers/Actuators installed 
for connecting to subsystems 
(HVAC, shading), sensors and 
essential user interfaces 

Wired/bus 

 Cloud-based 
HMS 

Includes a field gateway to local 
BMS and an app (tablet) for 
user interaction. 

Requires Internet connectivity 

Monitoring Room sensors In the living room and 
bedrooms, to measure 
T/RH/CO2 

Light is not measured 
because the high cost of 
sensors is not motivated by 
expected benefits. Despite the 
supply temperature for H&C 
being managed at the 
dwelling level, it is important 
to get room temperature for 
comfort reasons (driving 
room) and for shading 
control/avoid overheating 

 Outdoor 
sensors 

On the roof/facades, to 
measure actual 
T/RH/irradiance/wind 

Wind sensors are required for 
safety reasons, i.e., to recover 
blinds if the wind is strong. 
Some measures are 
conveniently acquired by 
subsystems. Outdoor 
conditions are also fetched by 
cloud services, which are 
increasing reliability. 

 Power, energy 
consumption 

Light/force lines are monitored.  
 

Relevant subsystems are also 
monitored because built-in 
power/energy consumption 
measurement is not 
available/precise 

 PV-electric 
energy storage 

Energy production, battery 
charge status and energy 
exchange with the power grid 
are monitored. 

This is done by the PV-
inverter-battery subsystem, 
which is connected by a 
standard interface to the HMS 
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4.2 Project timeline 

 

Last update 26/02/2023 by C. 
Pozza

month 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12
Cultural-e project month M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12 M13 M14 M15 M16 M17 M18 M19 M20 M21 M22 M23 M24 M25 M26 M27 M28 M29 M30 M31 M32 M33 M34 M35 M36 M37 M38 M39 M40 M41 M42 M43 M44 M45 M46 M47 M48 M49 M50 M51 M52 M53 M54 M55 M56 M57 M58 M59 M60

Phases Milestones MS2 MS3/9 MS4/7
Preliminary project MS_A1 - building permit released
Detailed design MS_A2 - solution set agreement
Procurement MS_A3 - tender specification ready (first for building structure and second for HVAC plants)

MS_A4 - constuction company appointed
Construction MS_A5 - start of the construction works

MS_A6 - end of the construction works
Commissioning MS_A7 - apartments delivered
Monitoring
POE

2024 20252019 2020 2021 2022 2023
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4.3 Technologies 

4.3.1 Active Window System – Eurofinestra 

The Eurofinestra Active Window System is a multifunctional window system that enhances 
energy efficiency, indoor air quality and user comfort. The AWS is based on (i) a modular wood 
frame system, easily adaptable to different climates and design selections, (ii) adaptive 
shading systems, (iii) integrated decentralised ventilation devices, and (iv) the possibility to 
exploit the shading semi ventilated cavity through its interaction with the decentralised 
ventilation devices. 

The table below describes the decision process for this equipment. 



Deliverable n. D6.2 
Decision Tracking Tool 

 
 

59 

 

At first, all 4 potential setups were discussed by the LDWG and the technology developer. The 
option (external shading system, integrated mechanical ventilation, no trickle vents/air pre-
tempering) was then selected based on uncertainties on the feasibility and reliability of more 
complex solutions. The same setup was chosen for both A-B pilots to ease the commissioning 
phase. Double-glazing windows were selected based on considerations of the local climate.  
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In particular, a specific need emerged during the design phase, as usually new owners are 
allowed to choose the type of windows. Wide windows have been chosen by default instead 
of sliding windows, which are unavailable under the AWS concept. Also, scaling the AWS 
concept to wide windows posed some issues with condensation within glazings in more 
complex configurations, and the shading size implied a higher distance between glazings.  

During the finalisation of the design, some potential issues were discussed on how different 
materials and sealing types could be compatible with wall insulation layers and still durable to 
avoid fissuring/water infiltration. Silicone sealing was chosen because a metal layer (the 
common practice) could not be used. Also, anti-theft bars on the ground floor would 
compromise the thermal efficiency of the component (thermal bridges). The window frame 
was specifically shaped. Minor changes to the original design were necessary to reduce the 
potential air infiltration caused by imprecise commissioning. 

4.3.2 Packed Heat Pump (PHP) – Ventive 

Ventive has developed a compact unit integrating mechanical ventilation, a hydronic circuit for 
space heating and domestic hot water, and thermal storage with Phase Changing Material 
(PCM) into one system. 

During the preliminary design, some decisions were taken: 

- Preliminary estimations raised an issue related to the original concept of PHP. Indeed, 
the unit can cool recirculating air while recovering heat from exhaust/air extraction, 
and the process can happen until DHW storage is tapped. In the Mediterranean climate, 
the unit would stop cooling on many summer days. A secondary heat sink was 
proposed to overcome the issue, which would have eliminated excess heat outside.  

- The compact unit should be positioned outside, in a technical box on the balcony. It 
was not feasible to make a large hole in the façade to host the unit exhaust/inlet and a 
second heat sink. This was due to visual impact and potential noise emission from the 
façade. 

- Underfloor heating was planned. The unit did not have the capability to regulate outflow 
temperature, and a mixing valve/extra components were needed. 

- The size prescribed for ducting was minimal for the nominal flow, thus, a silencer was 
foreseen.  

- The air inlet in rooms was expected to be colder and move faster than from usual 
systems. Then, special care was needed to choose suitable diffusers to avoid bedroom 
discomfort. 

The Packed Heat Pump system development did not fit the demo timelines and the 
requirements for support during installation and commissioning. An Mk2 model shown in 2022 
differed significantly from the one shared earlier; therefore, integrating the new layout would 
have implied design changes that could not be considered as they impacted structural design 
and seismic risk evaluations and would oblige a new building permit request, with consequent 
delays. Relevant documentation (technical information and drawings, user manuals, and 
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installer instructions) was also unavailable and offered remote commissioning and assistance 
service unsuitable for Abitcoop’s business, which required a local assistance/dealer. These 
conditions did not allow the LDWG to implement the PHP in the Italian demo, despite the 
product being considered very interesting for the application. LDWG run the process of 
selecting an alternative technology. 

From a climate perspective, both heating degree day (HDD) and cooling degree day (CDD) are 
relatively high, and humidity can reach high levels in summer. This means that heating, cooling 
and ventilation are essential and must work smoothly. Despite heating and cooling need peaks 
that could be mitigated by proper design and control of envelope components, the HVAC 
system should be selected carefully to provide good performance in both summer and winter 
without penalising comfort and user expectations.  

From a cultural perspective, Italian owners have specific expectations regarding indoor 
comfort, targeting comfortable temperature and humidity conditions. It is also common praxis 
to adopt flexible and modular systems so that customisation and additional systems can still 
be opted-in when selling the dwellings.   

Abitcoop also has specific needs as a company. By their statute, Abitcoop continues to assist 
the dwelling owners after sales, not only because of legal constraints and because Abitcoop 
brand is renowned locally for quality and high customer satisfaction but also because the 
owners are cooperative associates first. On these premises, introducing a component that is 
not tested and ready for installation in the dwellings for sale is impossible.  

Different alternatives have been evaluated based on the above considerations while preserving 
the project goals of positive energy balance, cost affordability and user acceptance.   

The selection of alternatives has been made:  

Firstly, considering the impact of different alternatives on the project objectives and the 
innovation level.  

‐ multi-split system based on reversible air-air heat pump;   
‐ based on replacing Ventive’s compact unit with separate components (air-water HP, 

mechanical ventilation with HR, dehumidifier, heat storage), then performing both 
heating and cooling by an underfloor system; 

‐ based on a compact unit (high efficiency, i.e. PassivHaus compliant). 

This step outputs specifications (qualitative criteria) as: 
‐ Minimum functionalities required: Heating, Cooling, DHW, and Ventilation; 
‐ Suitable for installation in a dwelling (50-150 m2); 
‐ Compliance with national and local regulations; 
‐ High manufacturing quality, CE marked, accompanying documentation in Italian 

(datasheet, manuals, installation instructions), aftersales support; 
‐ Installers/local retailers should be available for prompt repair and maintenance 

services; 
‐ Compatible with Cultural-E project requirements  
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· Possibility to connect and control from supervisory/BMS system to allow for 
cooperation with other project technologies and interaction with users; 

· Proven very low energy consumption; 
· Be an innovative solution for PEB (at the component level or system level); 
· Standard interfaces and connections/ducting; 
· Flexibility and energy storage capabilities; 
· Cost affordability. 

Secondly, considering the quality criteria above, a list of suppliers has been contacted. The 
solution with a compact unit providing HVAC/R by air distribution, supplemented by ducted 
split AC units, has been selected. 

A pre-tempering water supply to HVAC/R units has been applied using a passive ground probe 
under the parking lot to increase heating and cooling efficiency.  

Further, the larger dwellings are connected to a centralised heat storage fed by solar thermal 
panels to increase the dwelling’s efficiency in heating mode and reduce the need for active 
heating. 

The table below describes the decision process for this equipment. 
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4.3.3 Ceiling Fan for smart air movement – Vortice 

Ceiling fans can effectively provide comfortable cooling in warm environments, 
complementing and/or replacing active cooling systems. The smart ceiling fan automatically 
adapts its rotational speed based on the temperature and relative humidity values measured 
in the room. Moreover, the ceiling fan coordinates its action with cooling and ventilation 
systems for an energy-efficient, comfortable, healthy indoor environment. 

Since the initial stage, LDWG recognised that ceiling fans could be an excellent option to 
reduce cooling loads, especially in the living rooms and kitchens. As the benefit to the user 
relies on the increased evaporation from the skin, their usage in bedrooms was not foreseen 
initially.   

It was also agreed that user preference had to be considered a priority while the ceiling fan 
could operate autonomously. 

The positioning of the ceiling fans was not trivial to define. They had to be positioned in the 
room's centre, but lighting had similar requirements. Putting rotating blades close to lights 
would cause light flickering; thus, the positioning and type of lighting had to be defined 
carefully. 

The minimum height for the rotating blades posed an issue at a later stage, once the ceiling 
height had to be reduced to allow for enough space for running air distribution, and a 
plasterboard layer was added. The LDWG and technology provider co-designed a new solution 
that allowed for shortening the stem length (bearing the blades) and reducing the footprint of 
the product's base. The updated version also hosts light on the stem, which solves the 
flickering issue.  

The table below describes the decision process for this equipment. 
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4.3.4 Cloud Based House Management System (HMS) – AdvanticSys 

The Cloud Base House Management System (HMS) combines indoor and outdoor sensors 
data, RES production, common electric or thermal storages and web services to minimise and 
optimise energy consumption. Based on a distributed cloud infrastructure, it implements the 
logics to operate the different systems. The HMS behaves as a typical building management 
system at the apartment level with extended capabilities at the cloud level, such as advanced 
control strategies that run in real-time. Additionally, a user interface is developed to 
communicate information to all users (tenants, facility managers, building owners, etc.) in an 
open, standardised way. 

As a first step, the LDWG and technology partner cooperated in drafting a proper architecture 
for the field devices and connections to each subsystem. The LDWG outlined a specific 
requirement about the system’s reliability in case of connectivity loss. In this case, the user 
should be allowed to get minimal information and operate key actions on the technical building 
systems through the HMS components in the dwelling.  

A second decision was taken about the monitoring. As 1) most of the information foreseen for 
demonstration purposes (metering and IEQ monitoring) could be conveniently collected on the 
cloud by the HMS instead of introducing invasive redundant systems, and 2) the HMS could 
provide the end user with the resulting KPIs, it was decided to connect all sensors and metering 
to the HMS. 

At the building level, a technical vane hosting PV’s inverters and batteries was dedicated to 
hosting the HMS hardware. At the dwelling level, most HMS hardware was positioned in 
electrical boxes facing stairwells. As Abitcoop requires a local dealer/assistance for installed 
systems, a local installer will provide hardware for managing field-bus connectivity and 
minimal control of devices and subsystems. The technology provider will remotely configure 
a field gateway to communicate and control Sensors, devices, subsystems and the HMS.  

A building field controller will connect to building common spaces and systems. Each dwelling 
field controller will connect to the dwelling’s sensors, devices and subsystems. The overall 
system is designed to allow at least minimal interaction/control for the user. 

Advanced information from HMS is provided by a user app on a tablet. This directly connects 
to HMS and requires an active connection to the cloud.  

The table below describes the decision process for this equipment. 



Deliverable n. D6.2 
Decision Tracking Tool 

 
 

67 

 

4.3.5 Monitoring system 

The Monitoring system comprises: 

- All the sensors and meters installed as fixed in the buildings (PEB and reference nZEB); 
it collects the data from the equipment, the dwellings and the common areas needed 
to feed the HMS (temperature, relative humidity, CO2). 

- All the sensors and meters installed temporarily in the buildings for running a specific 
measurement (noise, lux, particulate) 

It was decided to avoid redundant sensors (sensors for the project scope and sensors for the 
HMS); therefore, most IEQ sensors (temperature, relative humidity, CO2) have been installed 
and connected to the HMS for nearly real-time data collection. The status of subsystems and 
devices (i.e. dwelling mode, windows contacts) and energy metering (lighting, appliances, 
HVAC, PV production, energy exchanged with grid) are also tracked. 
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Both the quality of the measurement and the appearance of the sensor had to be considered. 

The table below describes the decision process for this equipment. 

 

4.3.6 BIPV and electric storage 

The photovoltaic panels and associated electric systems are installed to cover the energy 
needs of the building, according to the PEB definition used by the demo site owner. Electric 
storage enables flexibility. 

LDWG evaluated the optimal size for PV and batteries based on energy simulations and 
considering different scenarios, including: 

- Each dwelling is connected to its own PV system and batteries. 
- All dwellings share the same PV plant and batteries, joining an energy community. 

A techno-economical analysis showed that lower capacity for PV plants was needed in the 
case of PV shared across buildings and in an energy community.  

At design, installing batteries was not economically convenient based on Italian-specific 
energy market rules and rewarding. Also, management costs for an energy community were 
unclear and likely too high/risky for AbitCoop, as no precise regulation was established on the 
benefits repartition between users. Finally, based on the existing regulation, sharing a PV plant 
of relevant peak power across different users would have implied sizing all the dwellings’ 
electrical systems as a 3-phase system, raising costs and complexity without generating a 
comparable benefit.  

It was decided to install PV systems serving the individual dwellings, oversize the PV system 
and electrical installations in the dwellings (still in the 1-phase range), and design it for future 
adaptation of connections and/or join all the apartments in an energy community. The battery 
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size meets self-sufficiency targets based on estimated load profiles, including user appliances 
and HVAC. 

The same PV and battery size (5.5 kWp, 6 kWh, respectively) were adopted for all the 
apartments to ease management with suppliers and the energy supplier (while remaining 
below the 6kW threshold). 

A technical room hosting inverters and batteries was foreseen on the ground floor. DC cabling 
runs from the roof to the ground floor in insulated ducts.  

The table below describes the decision process for this equipment. 
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4.3.7 E-Mobility charging stations 

It comprises the e-mobility charging stations and the associated electric system. 

At an early stage, it was foreseen to install a 3 kW wall box EV charging station in each garage. 
The installation cost was too high regarding the benefit, as many new owners are likely not to 
own an electric vehicle soon. Therefore, it was planned to run ducting as a predisposition, thus 
leaving the new owner the choice for customisation. 

The table below describes the decision process for this equipment. 
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5 Baerum, Norway – Baerum Municipality 

5.1 Description of the demonstration site 

5.1.1 General information 

The Norwegian demo owner is Bærum Municipality, and the building is located just outside 
(11 km) Oslo City Centre. The climate can be classified as subarctic, but due to proximity to 
the coast, the winters are not extremely cold, and summer temperatures are fair. The mean 
temperature in January is -3 °C and 18 °C in July. There are about 2400 sun hours a year, and 
precipitation is about 700 mm per year (snow in the winter and rain in the summer). 

 
 FIGURE 22  - MAP: EIKSVEIEN 116 IS LOCATED JUST OUTSIDE NORWAY’S CAPITAL, OSLO. 

Eiksveien 116 was included in the project during the construction phase (end phase). The 
building is still “run-in” phase, which will be over in May 2023.  

The decisions regarding solutions and technologies implemented in this building were taken 
before the Cultural-E project started. These technologies and solutions sets were aligned with 
the Cultural-E project and, with minor new additions, the demo would provide information and 
data. Bærum Municipality was therefore invited to join the Cultural-E project.    

The Norwegian building code describes the minimum requirements for any new building. 
However, Bærum Municipality wanted to go further in environmental impact and clever climate 
solutions, cooperating closely with residents and commercial and academic interests. By 
2050, Bærum municipality should be a low-carbon emission community, and this building 
should be part of the solutions. Bærum Municipality and its design team had certain building 
criteria they wanted to reach and implement. The building should be a Futurebuilt project and 
should achieve BREAM-Nor Excellent. The following requirements had to be met to reach this 
goal: 

• Zero-emission construction site; 
• Circular economy/construction requirements; 
• Universal design; 
• Local headwater management and climate adaptation; 
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• The building should be near zero energy standard (Futurebuilit); 
• Plus Energy building solutions and local energy storage should be assessed; 
• Energy solutions (electrical consumption and heating) should be from a renewable 

source; 
• Heating should be provided by heat pumps with energy wells; 
• Passive measures should be implemented to provide cooling (blinds); 
• Photovoltaic panels on the roof must be installed; 
• Low-energy bulbs for lighting should be used; 
• Materials used should be low-carbon emission materials; 
• Innovative use of wood elements and use of precut wood elements, modules of solid 

wood. The use of solid wood will give flexibility at assembly and disassembly; 
• The materials must also tolerate high stress, have long maintenance intervals and 

contribute to low total carbon emissions. Materials with a low carbon footprint must 
be used; 

• The material in the building should also facilitate a healthy indoor climate.  

During the run-in phase, the contractor operates and tests the building. Bærum Municipality 
planned to take over all the responsibilities, including technical systems, in august 2022, but 
troubles in the run-in phase have postponed the takeover. At takeover, the official logging 
period will start.  

The building is part of the “Assisted living and welfare technology” program. Bærum 
municipality financed the construction, but users can buy or rent their apartments. The building 
is managed round-the-clock by onsite staff, three workers at night and about 12 during the day. 
There are 12 units with one occupant per unit, and the building’s total floor area is 1350m2. 

 
 FIGURE 23 - PHOTO OF THE FINISHED BUILDING (COURTESY BÆRUM MUNICIPALITY). 

The area per apartment is about 60 m2. The building has three floors, with apartments on the 
second and third floors. The staff areas are on the ground floor, consisting of offices, meeting 
rooms and restrooms. The common areas on the 1st and 2nd floor are common living rooms 
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with a kitchen and a hallway. Outside, there are parking areas with EVs and E-bike charging 
possibilities. 

5.1.2 Solution set 

5.1.2.1 Building level 
Some of the solutions used are at the building level, and offices, common areas and 
apartments utilise them: 

• The building envelope and windows are highly insulated; 
• The centralised electric boiler heats the floor and preheats domestic water in the 

whole building; 
• Limited floor heating control (±3 °C) in all rooms; 
• The boiler is connected to the 20kW heat pump;   
• The geothermal wells provide energy to the heat pump; 
• Advanced HMS (control of offices and common areas and metering in the 

apartments); 
• PV panels on the roof (20kWp) (energy input at building level); 
• Battery pack (7kWh); 
• Centralised demand-controlled ventilation system (DCV) (common areas and 

offices); 
• Charge points for wheelchairs in the hallway; 
• 4 charge points for EV outside; 
• Motion detection light system in offices and common areas; 
• An AMS meter registers all electric usage in offices and common areas. 

These areas have the following solution sets (in addition to the above): 

5.1.2.2 Apartments 
Some of the solutions above are also utilised by the apartments, while others are in apartments 
only: 

• Automatic window blinds; 
• Balanced mechanical ventilation with heat recovery; 
• Electric floor heating bathroom (thermostat); 
• A private AMS meter registers electricity usage for each apartment; 
• Energy meters for each apartment measure hot water usage and heating. 
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5.2 Project timeline 

 

 

Run in phase is still in progress. This phase has been extended several times and is now set to May 
2023. In January 2023, the contractor responsible for the run-in phase paused his work and 
terminated his contract with Bærum Municipality, causing delays in the delivery and instalment of 
several Cultural-E components. Bærum Municipality took over the run-in phase in conjunction with 
external advisors in February 2023. 
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5.3 Technologies 

Most of the solution sets and technologies implemented in the building were requirements 
from Bærum municipality and were included in the original tender documents. The 
requirements and decisions for the solutions at Eiksveien 116 were taken before the 
construction phase and before the building was included in the Cultural-E project. The original 
tender documents are, therefore, currently unavailable.  

Building design and materials, window system and HVAC system were defined before the 
building was included in the Cultural-E project. However, the technologies have been evaluated 
from a local context perspective. 

The active window system is not considered a relevant test object for the Norwegian demo. 
According to Building codes in Norway, energy-efficient balanced ventilation with 80% heat 
recovery and 0.8 W/(m2 K) or better u-value for windows is expected for energy-efficient 
buildings. Separate ventilation units are installed in each dwelling, and a centralised demand-
controlled ventilation system is installed in common areas. 

A packed heat pump system would not be a relevant choice for the Norwegian demo. The 
building has a centralised heat pump and domestic hot water system for the whole building. 
Generally, for the Norwegian market, the preferable solution is one balanced ventilation system 
per apartment or a centralised balanced ventilation system for several apartments connected 
to the same staircase. Domestic hot water systems are often centralised for all flats, with an 
electrical heater in each apartment. The Scandinavian market is quite fragmented, and 
preferable solutions and practices differ. Packed heat pump systems are more relevant for the 
Swedish market, where Flexit is a competitor with similar solutions. 

The ceiling height in Norwegian dwellings usually is 2.4 m. This is not fulfilling the needed 
height for the safe operation of ceiling fans. Some projects might have up to 2.7m ceiling 
height. However, up to now, cooling is not a standard solution for Norwegian dwellings. If used, 
cooling by air-to-air heat pumps is a standard solution in single-family houses. Cooling in the 
demo building can be done by a lower setpoint for water-based floor heating systems and 
cooling by ventilation in common areas. Prototypes for increased air movement are developed 
for office buildings; they are included in the ventilation system as personally controlled nozzles 
in the ceiling.  

5.3.1 Installed Monitoring system and control 

The demo building already had an advanced cloud-based BMS (or HMS) system through GK 
cloud and the Niagara system at the Municipality level. The building has advanced real-time 
control strategies for sensor-based demand-controlled ventilation (DCV) in common areas, 
optimal control of the heat pump and electrical boiler, sensor-based floor heating system, etc.  

Setpoints, real measured values and historical data can be read at room level in real-time. 
Currently, the total signals/values possible to log are several hundred, but we do not need all 
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of them for Cultural-E purposes. We are presently logging and sending 4 signals to Advanticsys 
and looking into about 250 other signals in the Cultural-E context. Due to restrictions from 
Bærum municipality, we cannot send all of the values. Only a few carefully selected values can 
be transmitted abroad and used in the Cultural-E project. 

The Cloud-based House Management System (HMS) combines indoor and outdoor sensors 
data, RES production, common electric or thermal storages and web services to minimise and 
optimise energy consumption. Based on a distributed cloud infrastructure, it implements the 
logics to operate the different systems. The HMS behaves as a typical building management 
system at the apartment level with extended capabilities at the cloud level, such as advanced 
control strategies that run in real-time. Additionally, a user interface is developed to 
communicate information to all users (tenants, facility managers, building owners, etc.). 

The Monitoring system comprises all the sensors and meters installed in the buildings (PEB 
and reference nZEB); it collects the data from the equipment, the dwellings and the common 
areas needed to feed the HMS. 
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5.3.2 Ventilation systems 

Control in common areas 

The air-handling unit for common areas and offices is a DCV, or Demand Controlled 
Ventilation system. It is installed in the technical room on the ground floor. A Variable Airflow 
Valve (VAV) regulates the airflow in each room, which controls heat, cooling and CO2. 
Setpoints for the parameters are set in the HMS. In each room, a sensor regulates the VAV in 
sequence with the floor heating. With increased temperature or CO2 over setpoint, the air 
volume will increase, and floor heat will decrease, and vice versa.  

Control in apartments 

Each apartment has one air handling unit (placed in the storage room). This unit is a 
balanced mechanical ventilation system with heat recovery (84 – 86 %). It is a CAV or 
Constant air volume unit. The residents locally control it. The controls are limited to only a 
few settings. They should be used mainly in winter or summertime. The unit is connected to 
the HMS by Modbus RTU, but the unit cannot be controlled. Temperature and air volume can 
be monitored in the HMS. 

 

Sensors 

Several sensors are necessary for the HMS operation. For instance, the CO2 and temperature 
sensors give input to the ventilation system. In addition, there are energy meters on technical 
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units like the heat pump and boiler. Temperature meters are installed on the domestic water 
inlet and the water-based floor heating system.  

A true occupancy detector activates some indoor lights in the common areas/offices. The 
window blinds are controlled by a sun detector mounted outside the building. 

Information on airing habits (windows open/closed) and door opening/closing is required to 
optimise energy conservation and understand the usage of the building (habits of the 
residents). Therefore, part of the Cultural-E procurements will include wireless sensors on 
doors and windows in some apartments. This is a separate system which is not connected 
to the HMS system.  

5.3.3 Window blinds and windows used for airing 

The window blinds are controlled by daylight detectors and provide shade when solar 
radiations are too intense, enabling indoor temperature control. 

A daylight detector automatically controls the blinds, which may also be controlled manually 
from within each apartment. Blinds are also used for visual protection while caring for the 
users; they should not open during care activities. The blind position is not registered in the 
original BMS system. 

Blinds are not mounted for all apartments. Detailed simulations showed a possible need for 
more shading. These apartments will be under detailed monitoring. Simulations also showed 
window airing can be crucial for indoor summer temperatures. Extra wireless sensors will be 
installed in apartments to monitor airing habits and the use of closed blinds. 
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5.3.4 Centralised heat pump system   

The 20kW heat pump is designed to cover about 85% of the energy used by the ventilation, 
transmission/infiltration heat and hot water. The peak loads and backup heat will be provided 
with a 36-kW electric boiler.  The system collects energy from the energy wells, and the energy 
is distributed around the building according to the scheme below. The table below describes 
the decision process for this equipment. 
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5.3.5 Thermal storage 

The requirements for a renewable energy source were met by adding geothermal energy wells 
outside of the building. These energy wells are 250m deep and provide energy to the heat 
pump. The table below describes the decision process for this equipment. 
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5.3.6 PV panels on the roof  

The photovoltaic panels and associated electric systems are installed to cover the energy 
needs of the building, according to the PEB definition used by the demo site owner. The roof 
should have an optimal ratio between PV and Bluegreen roofing system to reach level Excellent 
in BREEAM-Nor. About half of the roof comprises green plants with water absorption abilities. 

The PV system does not communicate with the HMS because the communication equipment 
between the HMS and PV is not yet installed. The installation process is, however, underway. 
The PV is connected to the building's energy system, so solar radiation will provide extra 
energy. During most of the months, this energy will be used locally in the building (net import 
of energy), but during hot days in the summer, there will probably be energy export to the 
electrical grid. Currently, the only way to see the energy production from the PV is on the 
control unit in the technical room. Real-time (current status) energy production is shown on 
display.  

We have done several simulations with an increased PV area on the roof to see if we can reach 
PEB requirements. We now have a PV panel area of about 137 m2 generating about 20 053 
kWh. The simulation predicts we will reach PEB target with a 180m2 area. In addition to the 
simulation, an LCA calculation was performed on additional PV. When using the Norwegian 
electric mix as a reference, the results show a beneficial outcome of more PV. In any case, this 
increase in the PV area is expensive and must be evaluated before the procurement as an 
additional Cultural-E solution.  

The table below describes the decision process for the PV panels. 
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5.3.7 E-mobility charging stations  

The building has 4 EV charging stations and associated electrical systems. The tenants of the 
building are not capable of driving; the charging is relevant for the employees. Charging 
patterns were expected to derive from a typical apartment building with main charging in the 
evening and night, but since the user (employees) is different than expected, the patterns may 
differ. The charge stations are currently "plug-and-play, " meaning they charge when an e-
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vehicle is connected. Currently, the only way to control charge speed and time is through the 
e-vehicles onboard charging app.   

Since the charging system is limited in size, it doesn’t have an advanced control system for 
delayed charging as relevant for MPC control. A separate energy meter connected to the BMS 
is installed for Cultural-E purposes. Monitoring is crucial and will generate new knowledge of 
charging patterns for this type of buildings. 
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5.3.8 Electrical storage 

Electric storage enables flexibility, storing the energy produced by the PV panels, which 
becomes available when energy is consumed in the building. The demo site has a 7.2kWh 
battery pack installed on an outdoor shelf. The batteries have limited storage capacity 
compared to production, and a trial option for storage is included. The control system for the 
batteries needs further product development to be fully optimised for MPC use. Ongoing 
dialogue for battery control development is slow due to the heavy demand for PV and storage 
systems in Norway. The current order of Bærum municipality to a contractor is only for the 
battery to be connected to the HMS. 

Battery control options are, however, several. The vendor can supply a control option which 
regulates the battery input/output according to the electricity price. Another option is based 
on the vendors' system, but we can create control algorithms based on setpoints or threshold 
values according to our specifications. The latter is more complicated and requires additional 
procurements in the form of working hours programming the algorithm. The table below 
describes the decision process for this equipment. 
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Improvements,  data transfer and MPC possibilities 

Several errors have been detected (and corrected) in the run-in phase. Mostly, addressing 
errors occurred between the room number and meter address (wrong room number on the 
meter/valve). Also, some values on temperature/energy use are too high or too low. For 
instance, one room has a high floor temperature because the air in the ventilation system is 
low. This increases unnecessary energy usage from this floor circuit. Fixing the errors will 
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result in better energy use (and a better indoor climate), and the building will behave according 
to the simulated model.  

5.3.9 Simulation 

The energy and indoor environment calculations were performed with dynamic simulations via 
the IDA Indoor Climate and Energy (IDA-ICE) software. The platform offers a good balance 
between solid mathematical modelling and a user-friendly graphical interface, making it 
possible to model all the systems of the building.  

The overall energy usage was calculated to be 45 715 kWh, and the PV to produce 20 052 kWh. 
With the current PV solution, we are about 25 663 kWh short of the “compliant” PEB target. 
The building is classified as BREEAM Excellent, meaning the building’s performance is within 
the top 10% and reaches a Passivhaus standard., even if the PV production was not scaled 
with the PEB target in mind in the design stage. 
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6 Conclusion 

The present report compiles the information gathered in the Decision Tracking Tool (DTT) by 
the demo owners and technical advisors along the design journey. The intent of the DTT was 
to keep track of the process and decisions related to building design and Cultural-E 
technologies’ integration. 

CULTURAL-E develops specific technologies and tailored solution sets suitable for different 
climatic and cultural contexts. The report shows that some technologies were not installed in 
all four demonstration sites because of technical and/or cultural reasons. For instance, the 
limited ceiling height didn’t allow the installation of smart ceiling fans in France, Germany 
(installation only in the commercial area), or Norway.  

Consequently, the technology developers must adapt their products to a selected market 
segment and be competitive. For that purpose, they need feedback from the stakeholders 
involved in the design, installation, exploitation and maintenance process to adapt their 
product to the climatic and cultural contexts of the markets they want to enter. Moreover, the 
technology developers must also identify the information their customers need for 
architectural and technical integration at the different stages of the real-estate project 
development (preliminary project, detailed design, tenders, construction/installation, 
commissioning, monitoring). Tracking the design process helps in such tasks.  

In conclusion, since it helps the technology providers refine and adapt their products and 
identify the needs of potential customers, a tracking method is profitable for a project 
integrating technologies in development. The present report and the information gathered 
hereabove are a guide for the technology developers to access their target market. 

Finally, the report exposes the decision processes that led to the final solution sets selected 
for each demo. It helps the partners of the Cultural-E project and the PEB developers analyse 
the cultural and climatic factors influencing the choices of solution sets and define suitable 
solution sets for each context. 
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