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EXECUTIVE SUMMARY

The objective of this report is to present the digital catalogue, which will display the specifications of
each Renovation Package (RP). This digital catalogue has been designed to display all the
specifications of the RPs and allow external users to download RPs data. This includes information
necessary for integration with the most common renovation planning tools. Users can download data
such as Building Information Modelling (BIM) models, various guidelines, and datasets to connect
RPs with different energy simulation software.

This report is a summary of the work developed as part of the task 2.6- Digital products (REHOUSE
Repository of renovation packages) of the REHOUSE project. New functionalities will be added to
the digital catalogue as part of the REHOUSE project until its completion, improving its connection
with the Digital Building Logbook, which is still under development.

KEY WORDS: Renovation Packages (RP), catalogue, repository, Digital Building Logbook (DBL)
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1 INTRODUCTION

1.1 PURPOSE AND SCOPE OF THE DOCUMENT

This report presents the work conducted to develop a digital catalogue, called REHOUSE
repository, to store the Renovation Packages (RP) modelled in the REHOUSE projects, as part
of the task 2.3 — Modelling, Control and improvement of prefab/off-site construction of Renovation
Packages [1].

The objectives of this report, of type other, is to show the main features of the REHOUSE
repository and outline the steps taken to determine the parameters of the Renovation Packages
(RP) that will be displayed in the digital catalogue. The main result is the digital catalogue, which
can be accessed from this web site: https://tools.cartif.es/rehouse-dbl/digitalcatalogue or by
accessing the Digital Building Logbook’s website https://tools.cartif.es/rehouse-dbl.

Section 2 shows the requirements that have been established for the digital repository, as well as
how the selection process has been carried out. Section 3 explains in detail the design and
implementation of the repository. In Section 4 is presented a functional version of the repository.
The development and implementation of new functionalities to be added are explained in Section
5. The conclusion is presented in Section 6.

1.2 CONTRIBUTIONS OF PARTNERS

The contribution of the partners to the deliverable 2.9 is shown in Table 1.

Table 1: Partners’ contribution to D2.5

PARTICIPANT
SHORT NAME CONTRIBUTIONS

Leader of the deliverable 2.9. Coordination of all the activities related to
this deliverable. Definition of the requirements of the REHOUSE repository

Saiils for RP. Definition of the design, development, implementation and

validation of the REHOUSE repository.

Collaboration in the definition of the requirements of the REHOUSE
CERTH :

repository for RP

Collaboration in the definition of the requirements of the REHOUSE
RENEL :

repository for RP

Collaboration in the definition of the requirements of the REHOUSE
POVENE, repository for RP

Collaboration in the definition of the requirements of the REHOUSE
AMS :

repository for RP
RINA-C Collaboration in the definition of the requirements of the REHOUSE

repository for RP
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PARTICIPANT
SHORT NAME CONTRIBUTIONS

Collaboration in the definition of the requirements of the REHOUSE

=il repository for RP
RI Collaboration in the definition of the requirements of the REHOUSE

repository for RP

Collaboration in the definition of the requirements of the REHOUSE
TWR :

repository for RP

Collaboration in the definition of the requirements of the REHOUSE
CEA ;

repository for RP

Collaboration in the definition of the requirements of the REHOUSE
NBK ;

repository for RP
WOODS Official reviewers of deliverable D2.9

1.3 RELATION TO OTHER ACTIVITIES IN THE PROJECT

The main connection of this deliverable to other activities, deliverables or tasks, developed in the
framework of the REHOUSE project and which should be taken into consideration alongside this
document in order to better understand its contents is described in Table 2.

Table 2: Connection with other activities of the REHOUSE project.

ACTIVITY DESCRIPTION

The REHOUSE repository of RP is connected with the RP models created
in T2.3 - Modelling, Control and improvement of prefab/off-site construction
of Renovation Packages (based on the data model coming from Task 2.1 -
Taxonomy of Renovation packages.)

T2.3

The guidelines for the industrialization of the RPs including their integration
T2.5 into design tools, manufacturing, installation, and recycling will be
accessible from the digital catalogue of the products.

The REHOUSE repository of RPs is connected with the DBL, and has
therefore been considered in the definition of DBL requirements in Task
3.5 - Open Specifications for common data repository: digital building
logbooks

T3.5
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2 REQUIREMENTS OF THE REHOUSE RPS
REPOSITORY

The first activity carried out for the creation of the REHOUSE repository of RPs was to analyse
the models obtained from Task 2.3-Modelling, Control and improvement of prefab/off-site
construction of Renovation Packages with the digitalisation of the Renovation Packages (RPs).
The requirements of the REHOUSE repository were defined in collaboration with the responsible
of each of the RPs. CARTIF elaborated a first questionnaire with different options of data to be
displayed on the platform, where there RP responsible partners gave their opinion on the
information they wanted to be shown. The information contained in the questionnaire is shown in
Figure 1 and Figure 2.

Digital Catalogue (RP)

Select the information that you consider important to include on the website to show about the RP
(Please note that the information included will be public)

Responses are connected to your account. An asterisk (*) indicates mandatory questions.

Name (and company) *

Meodel and manufacturer *

[7] Model (name of the model)

] Description (brief description)

[[] Manufacturer (company)

O Country of manufacture (country)

[] External link (link te the REHOUSE RP or other)

[7] Other: ‘

Materials and properties *

[] Materials (The materials used in the product's construction. Main material and secondary material)

[[] Thermal properties (for passive elements)

[[] Other ‘

Technical features *

d Desing and construction (Information about aesthetics, ergonomics, materials used, and build quality)

Technological Innovation (TRL or details on advanced or patented technologies included in the
" product)

[[] Compatibility (Description of how the product works with other systems or devices or RP)
O Sustainability (Features that highlight energy efficiency or the use of sustainable materials)
[] Safety (Features ensuring the safety of both the user and the preduct during operation)

[ Customization (Available options for tailoring the product to the user's needs)

[[] Other: ‘

Figure 1: Questionnaire about the information to be included in the REHOUSE repository (first part.)
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Technical specifications *

[[] Performance (Metrics like speed, efficiency, and power consumption)

[] Dimensions (Exact size and weight of the product)

O Capacity (Volume, weight capacity, or number of users the product can handle)

[ ] Energy requiremnts (Power needs, battery life, or energy ratings)

[] Standards compliance {Information on industry standards the product meets)

[] Environmental conditions (Operating temperature range, humidity levels, or waterproof ratings)
O Connectivity (Types of connections, such as USE, Bluetooth, or Wi-Fi capabilities)

O Warranty and support (Details on the product's warranty and customer support options)

[7] Other |

BIM classification *
[ Omniclass
[] uniclass

[]Bim category

[] Other: |

Publication details *

[] Data of publication
[ Revision version

W Type of product (heat pump, window, insulation, etc.)

[7] Other | |

Figure 2: Questionnaire about the information to be included in the REHOUSE repository (second patrt.)

After obtaining the results of the survey, an analysis of the results was carried out. The results
were presented at a workshop that was organised as part of one of the project's six-monthly
physical meetings, where a wider audience participated, not only the RP responsible. The
attendees were asked for their opinions on data that might be missing, the result of which is shown
in Figure 3.
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Would you like to include more information in
the Digital Catalogue?

17 responses

useful life of materials

no ok

reporting  technical data

levels analisys

Figure 3: Responses from attendees about the REHOUSE repository

After analysing the results, it was decided to include as main categories to be shown in the Digital
Catalogue the following:

e Materials and properties
e Technical features

e Technical specifications
¢ BIM classification

e Publication details

RPs can vary significantly based on their functions, which in turn affects the materials, technical
specifications, and dimensional levels. For this reason, the defined categories are designed to
adapt and display different types of data depending on the specific RP, i.e. for example a passive
element will not have the same properties as an active element. For each of the main categories,
the following subcategories have been defined so that the user can include the data, if it is
available for that type of RP, if not available it will not be displayed on the screen:

Materials and properties

e Materials (The materials used in the product's construction. Main material and secondary
material.)

e Thermal properties (For passive elements (Specific heat, thermal conductivity, density,
emissivity, etc.)

Technical features

e Design and construction (Information about aesthetics, ergonomics, materials used,
and build quality.)

e Technological Innovation (TRL) (TRL or details on advanced or patented technologies
included in the product.)
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Compatibility (Description of how the product works with other systems or devices or
RP.)

Sustainability (Features that highlight energy efficiency or the use of sustainable
materials.)

Safety (Features ensuring the safety of both the user and the product during operation.)
Customisation (Available options for tailoring the product to the user's needs.)

Technical specifications

Performance (Metrics like speed, efficiency, and power consumption.)
Dimensions (Exact size and weight of the product.)

Capacity (Volume, weight capacity, or number of users the product can handle.)
Energy requirements (Power needs, expected battery life, or energy ratings.)
Standards compliance (Information on industry standards the product meets.)

Environmental conditions (Operating temperature range, humidity levels, or ingress
protection IPxx.)

Connectivity (Types of connections, such as USB, Bluetooth, or Wi-Fi capabilities.)
Warranty and support (Details on the product's warranty and customer support options.)
Estimated service life (Include the estimated years of useful life of the element.)

Unit cost (Specify the cost per unit or per square metre, linear metre, etc.)

Installation cost (Specify the cost per unit or per square metre, linear metre, etc.)
Maintenance cost (Specify the cost per unit or per square metre, linear metre, etc.)

End of life cost (Specify the cost per unit or per square metre, linear metre, etc.)

Certification Reports_standards (Include here the information of a specific certificate or
standards (fire, structural resistance, etc.)

BIM classification

Omniclass
Uniclass
BIM category

Publication details

Data of publication
Revision version
Type of product
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3 DESIGN AND IMPLEMENTATION OF THE REHOUSE
REPOSITORY

This section shown the design and implementation of the REHOUSE repository. After considering
all the requirements expected for the repository, the definition of the connection between the
front-end and back-end were established. Figure 4 shows the architecture flow diagram that it is
divided into three main blocks: the GUI of the Digital Building Logbook (DBL), the GUI of the
REHOUSE Repository, and the DBL Platform.

—

Open projects

|
R

User level

Open RP
folder

YES OPEN DBL
— (private medule)

~
Open . Open public
REHOUSE Show main Login? catalogue
page ¢
DBL platform
USER | —

& —

Open REHOUSE
repository

GUIDBL_(public-module)

Open public
catalogue

| SEE——

—

=

YES |-
X Selectfile to
download
NO I

Userlevel

Search / select Registered?

¥
& !

Download data

USER

Return to the
GUIl of the DBL
platform

GUI REHOUSE repository

—_—_ —- - =

Launch DBL REHOUSE
platform File system database
database

REHOUSE DBL platform

Figure 4: Architecture flow diagram of the REHOUSE repository

Once the sequential process was defined, the design of the interfaces began. The first mock-up
of how the data of a RP could be displayed can be seen in Figure 5. In the validation section
(section 4.1) will be shown the final design of the interfaces.
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SEARCH...

Type: Heat pump
Company: Psyctotherm

Multi-sourced heat
pump

Description (1000 characters)

The heat pump can use multi-source energy sources, such as solar, geothermal, air and thermal energy from SIS

storage systems. The heat source temperature may vary to a large extent, in order to provide space heating
and cooling, and domestic hot water. It considers multiple operating modes (heating and cooling) and
temperature variations of the heat source, able to adapt to varying integrated set-ups. The proposed heat
pump can achieve an improved COP, compared to conventional heat pump systems, reachingup to4.5.

‘Modeland manufacturer

‘Materialsand properties

Technical features
S -

Technical speclﬂt:atioﬁs

| e e

BIM class

U 4 . o
Publication details

DOWNLOAD

Figure 5: First mock-up of a RP in the platform

3.1 ARCHITECTURE

The architecture of the digital catalogue system is designed to efficiently manage, display, and
allow the downloading of detailed specifications for RPs. The system is composed of several key
components that will be explained in detail in the next subsection, as well as the main
functionalities and its connection to the DBL. The diagram of the architecture is show in Figure 6.

CONTAINER 1
APP
Angular
— CONTAINER 2 . CONTAINER 3

API REST IDENTITY SERVER

Python: FastAPI Keycloak

 FILE SYSTEM DB SERVER

Docum_ents DOEE
Repository Posigres

Figure 6: Architecture of the REHOUSE repository with the components and its connections
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Graphical User Interface of the REHOUSE repository

The GUI allows users to interact with the repository and must be capable of displaying detailed
information about each RP, including specifications, images, and other relevant data. The key
features of the GUI are:

e Technology: The technology used included Angular CLI version 17.3.1 [2] and the library
@clr/angular [3]. This library is part of the Clarity Design System, which encompasses a
comprehensive set of UX guidelines, HTML/CSS framework, and Angular components for
building web applications.

o Responsive Design: the front-end has been designed to be responsive, ensuring the
interface is accessible and usable across various devices, including desktops, tablets, and
smartphones.

e Search and Filter Functionality: Enabling users to search for specific Renovation
Packages (RPs) and apply filters to narrow down the results.

o Data Display: Presenting detailed information about each RP, including specifications,
images, and related documents to download.

¢ Interactive Elements: Providing buttons and forms for user actions such as logging in,
selecting data, and initiating downloads.

API integration

The GUI communicates with the back-end using RESTful APls. When a user performs a search
or requests a download, an API call is made to the back-end. API integration is crucial for
communication between different system components and external systems. It involves:

e RESTful API [4] is used to enable communication between the front-end and the back-
end database. This API will handle requests for searching, retrieving, and downloading
RP data.

o Authentication and authorization: the API integrate the authentication system Keycloak
[5] to ensure secure access to data. Keycloak is an open-source identity and access
management solution that provides single sign-on (SSO) and identity brokering. Only
authenticated users will be able to download data.

Database

The DBL is composed by a database (DB) server, responsible for storing and managing all the
data, which will store permissions and attributes ensuring that only authorized users can access
or modify certain data. The database will be supported by a file system, which will host the folder
and file tree. This setup ensures that large files, such as images or documents, are efficiently
stored and managed.

The main functionalities of the REHOUSE repository is searching of RP data (Search RP), and
downloading those data (Download R.)
Figure 7 shows the sequence of the workflow of the use of the REHOUSE repository and the level

at which each step takes place. This only shows the access to the repository, the full connection
with the DBL, with the access to the private area of the DBL, will be shown in the next section.
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| -user I |:GUI RE DE!LI -GUI RE regusituml

| ‘RE_DBL_application I
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Open DBL plﬂtfurmﬁ Executes the REHOUSE I'E.‘pEISi‘tEIFy_Ll

Search data
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Select data to download
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Log-in reguired
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Download data J
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i Search RP i
Show data

Select data to download

EF Obtain RP from system database

Download data

1
1
1
1
1
1
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1
1
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1
1
1
1
1
1
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1
1
1
1
1
1
1
1
1
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1
Open REH¢USE repository
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1
1
1
1
1
1
1
1
1
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1
1
1
1

E Obtain RP froem system database

Figure 7: Sequence diagram of the REHOUSE repository

3.2 CONNECTION WITH THE DBL

The development of the REHOUSE repository has been designed to be integrated with the DBL.
This connection will be facilitated through the private module of the DBL, allowing users to create
new RPs for local use or publish them in the digital repository.

The DBL will be composed of a GUI connected to a database, which will store permissions and
attributes. This setup will be supported by a file system, which will host the folder and file tree.
This database will also be used by the REHOUSE repository. Figure 8 shows the workflow
sequence of the use of the REHOUSE repository with the full connection with the DBL.
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Figure 8: Sequence diagram of the REHOUSE repository with the connection to the DBL private

4

FUNCTIONAL VERSION OF THE REPOSITORY

This section explains the functional version of the repository by validating the repository by
checking the two main functionalities explained in section 3.1.2, research and download of RP.

In this phase, the repository is in prototype phase, and does not yet have the final functionalities
that will be explained in the next section. As the connection to the DBL for the creation of RPs is
not yet implemented, only the information of one of the RPs, in this case number #7, has been
uploaded to the repository. When the functionality of the automatic RP publication service is
implemented in the DBL, the rest of the RPs will be uploaded to the repository.

Co-funded by the
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4.1 VALIDATION

To validate the developed digital repository, this section shows the access to a RP, testing the
access from the DBL. The home page of the DBL is shown in Figure 9. In the image is selected
the log-in area and the information and contact (in blue), the private area of the DBL (in green),
and the public area with the access to the REHOUSE repository (in red).

Fom— T

Log-in

7 ! M
& IR & pi 1 ik
& A~
> 71 \
e RO | g
G AENEVATION PACKAGES (1) sehause serosiToay
OF SENSRATION PACKATES

e A\ Feg
B
(N .
PRIVATE AREA PUBLIC AREA
DIGITAL BUILDING LOGBOOK by REHOUSE
©2024 REHOUSE
S Co-funded by Q
Fi No 2200345 SUPSE SBFINS 22.03:6) the Union

it CARTIF 100

Figure 9: Main functionalities selected on the DBL home page

After accessing the digital repository (public area), the page with the RPs that are uploaded to
the repository will appear, as shown in Figure 10. The screenshot of Figure 10 is taken in the
development part of the prototype phase.

& USERNAME

RErOUSE 3 mroasarion oZsontct

£

DIGITAL BUILDING LOGBOOK by REHOUSE

Co-funded by LHR
o Baucation 581 Mo 2200305 SUDS SBFINo 32 00384 the Union

©2024 REHOUSE

CA3TIF V1o

Figure 10: Mosaic of RPs on the repository.
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Figure 11 shows the RPs uploaded to the repository and Figure 12 shows a zoom to the
information of the RP#1 and RP#7. The dimensions and proportions of the icons will be improved
and adapted to the information available.

REROUSE 3 wroawanion oQoanact & USERNANE

Centralised Holistic

Intelligent window

Adaptable/dynamic

DIGITAL BUILDING LOGBOOK by REHOUSE

©2024 REHOUSE

] CARTIF vies

Figure 11: RPs available on the repository.

Activated cellulose
thermal insulation made
of wood waste
100% Environment friendly
thermal insulation material made
of activated cellulose. This is
produced by hydromechanical
activation of cellulose content of
wood particles. No bonding
material is added to the matt, by
so the product contains only

natural based materials.

Multi-sourced heat

pump
The heat pump can use multi-
source energy sources, such as
solar, geothermal, air and
thermal energy from storage
systems. The proposed heat pump
can achieve an improved COP,
compared to conventional heat
pump systems, reaching up to
4.5

_—

Figure 12: Information on RP#1 (left) and RP#7 (right) published on the repository in the mosaic screen.
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Selecting the RP will give access to the information available. In this case, Figure 13 shows the
information of RP#1.
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Figure 13: Information about the RP#1 published on the repository.

The user can view all information without logging into the repository, but if they want to download
data, a log-in is required. All the information will be updated once the connection to the private
part of the DBL has been completed.

5 FUNCTIONALITIES TO BE IMPLEMENTED

5.1 SERVICE TO PUBLISH A RP FROM THE DBL

A service will be developed to upload RPs as part of the DBL. Once this service is implemented,
the user with access to the private area of the DBL will be able to publish new RPs in the
REHOUSE repository in a semi-automatic way.

5.2 MULTI-LANGUE IN THE CREATION OF RP

The main language of the platform is English. As part of the DBL, a multi-language module will
be included in the RP service to support the following languages: Spanish, Italian, Hungarian,
French and Greek. Automatic translations will be created for the parameters already established
and the tags of the platform, but for the descriptions of each RP, it will have to be the responsible
person who does the manual translation if they want to publish it in this way in the digital
repository.

As new functionalities are developed, they will be included directly in the digital repository.
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6 CONCLUSION

This deliverable has explained the REHOSE repository to store a catalogue of RPs. This
repository will be connected to the DBL developed as part of the REHOUSE project. This digital
catalogue will show all the necessary information of a RP, as well as the possibility to download
complementary data, such as BIM models, different types of guidelines or datasets to be used
with different energy simulation software.

At this moment, the repository is available in its first version and has been validated with the
publication of a RP. After the connection to the DBL, further functionalities will be implemented,
such as the possibility to publish RPs in the digital catalogue semi-automatically from the private
area of the DBL.
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