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EXECUTIVE SUMMARY

This report is the accompanying document of D4.3, i.e. the e-SAFE Decision Support System (DSS)
first complete version that will be used during the co-design stage of the real pilot in Catania.

The first complete version of e-DSS was released by ENG at M15. The software code is stored in the
ENG Gitlab repository at https://production.eng.it/gitlab/e safe. This is a repository hosted by ENG
in order to manage and optimize the software delivery lifecycle, including all the development
activities that are under ENG responsibility. The Gitlab project that was created for e-SAFE is
compliant to a specific access policy aimed to prevent unauthorised users from gaining access to the
software code; indeed, only ENG employees working on e-SAFE project have access to the e-SAFE
project on Gitlab and this is compliant to the ENG policy.

Focusing on the implementation aspect, the e-DSS is a web application using Node.js as API back-
end and Vue.js as a front-end. Moreover, the e-DSS refers to the Renovation space representational
model that is conceived as the e-DSS data model, described in Deliverable D4.2. The e-DSS data
base relies on MySQL as database relational management system, and Express framework is used
to implement the interaction between the Client and the Server side of the e-DSS tool. Indeed, the
e-DSS was designed as an online tool (accessible from the user browser by entering a specific URL)
rather than as an application that runs stand-alone in a desktop or laptop computer. For this reason,
the e-DSS is installed and configured in a server of ENG server farm in order to be exploited by e-
SAFE partners.

It is important to underline that the e-DSS publication on ENG server is subject to a security
assessment under responsibility of the Cyber Security ENG Department. Indeed, in accordance with
ENG policy, this assessment is needed to identify and address possible e-DSS security vulnerabilities
such as unauthorized access to data. The e-DSS as online tool will be accessible from e-DSS users
once the security assessment will be completed.

In the meantime, this accompanying document is released with the aim of explaining the main
functionalities implemented in the first version of e-DSS and providing a brief guideline for its usage.
Some e-DSS screenshots are provided taking, where possible, the pilot of Catania as example.

5/28 :*“'** e-SAFE has received funding from the European Union’s Horizon 2020 research and innovation
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GLOSSARY OF TERMS

ACRONYM DESCRIPTION
DHW Domestic Hot Water
DSS Decision Support System
GUI Graphical User Interface
GPS Global Positioning System
6/28 :Ht",, e-SAFE has received funding from the European Union’s Horizon 2020 research and innovation
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1. INTRODUCTION

This is the accompanying report of D4.3, i.e. the e-SAFE DSS first complete version released by ENG
at M15. Indeed, D4.3 is a prototype and the e-DSS software code is stored in the ENG Gitlab
repository at https://production.eng.it/gitlab/e safe. Therefore, this document is released to
introduce the first version of the tool and provide to the Reader a brief guideline for its usage;
indeed, some e-DSS screenshots are provided taking Catania’s pilot as example. Regarding the
renovation co-design process, it can be managed in different ways according to the functional
specification provided in D4.2; in this document, for the sake of simplicity, the energy retrofit
renovation solution is taken as example.

1.1 Intended Audience

The intended audience of the report is primarily represented by the members of the project’s
consortium and European Commission representatives tasked with reviewing the project and its
progress towards meeting the specified milestones. Moreover, it reports relevant information for the
usage of e-DSS tool.

1.2 Relation to other activities

This document is related to the first complete version of e-DSS, which corresponds to the Milestone
MS4.

1.3 Document overview

The report is structured as follows:

e Section 2 provides a recap of the main functionalities supplied by the first complete version of
the e-DSS;

e Section 3 provides a brief guideline for the e-DSS usage with the aid of some screenshots of e-
DSS Graphical User Interface (GUI).

7/28 ;*“'; e-SAFE has received funding from the European Union’s Horizon 2020 research and innovation
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2. e-DSS MAIN FUNCTIONALITIES

This section provides a recap of the main functionalities supplied by the first complete version of the
e-DSS. As anticipated, D4.3 is conceived to support the co-design process of the real pilot. Regarding
the use of the e-DSS, this process is composed of two main steps: the first one is about the energy
assessment of the building in its current state (pre-renovation) and the second one is related to the
possibility of managing the building renovation process (post-renovation).

The first version of the e-DSS is conceived to support the “e-DSS technician” (i.e. architect, engineer,
designer, etc.) during the co-design process of the building. The exploitation of e-DSS from the
building manager is planned to be implemented in the final version of the tool due at M30.

This first version implements the equations for the calculation of the energy needs in the building
that must be renovated and the relevant algorithms for the renovation stage. Both phases of pre
and post building renovations are fully supported by the tool and the technician can exploit the e-
DSS in order to have a clear understanding of the pre and post renovation performance of the
building, in terms of costs, energy savings and decarbonization potential. This kind information is
relevant for the Building Manager since the e-DSS is also conceived as a means of communication
between the technician and the building owners/residents during the co-design stage.

Deliverable D4.2 [1] provides the full list of functional requirements implemented in the first version
of e-DSS (D4.3); as a reminder, a recap is provided in Table 1 that also resumes the main expected
differences between the first and the second release of the e-DSS (D4.5 expected at M30).

Table 1: Main functionalities of e-DSS first and second release

FIRST RELEASE SECOND RELEASE

Deliverable D4.3 D4.5

Due date M15 M30

e-DSS uses Technician use cases defined in D4.2 Technician and Building Manager use cases
cases defined in D4.2

Edit e-DSS The technician can modify only the e-DSS The technician can modify the e-DSS
project projects for which the energy performance project; previous information and results are

of the building in its current state (pre-
renovation) was not computed yet.

Assigned as from UNI 10349:2016, and valid
only for Italian locations.

always available.
Weather data Extracted from PVGIS EU web-service,
starting from latitude and longitude of the
site, and after some simple processing by
the same e-DSS.

Geometry Manual. The 3D model in the IFC file has Some geometrical data (window surfaces,

input only a graphical function. opaque surfaces, height) can be read from
the IFC file. If this does not work, manual
input will still be possible. We will evaluate
the possibility to consider some simpler
representations like gbXML [2].

Duration of Established according to Italian regulations, Based on the ratio of the monthly heat gains

the heating as a function of the national climate zones.  to the monthly heat losses, as explained in

season UNI 11300:1, but also with the possibility for
the user to freely assign these periods.

Duration of Based on the ratio of the monthly heat gains As before, but also with the possibility for

the cooling to the monthly heat losses, as explained in  the user to freely assign these periods.

season UNI 11300:1.

Status of the  Degradation can be described through four ~ The technician can also upload pictures

existing RC different levels, which determines a score. representing the most degraded parts of the

structure
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e-EXOS

e-CLT and e-
EXOS

U-value

Unit costs

Time of
renovation

Implemented only in terms of feasibility
checks.
Not feasible above six floors.

The technician inserts the target U-value

that the walls should reach after renovation.

The e-DSS shows a message reporting the
suggested U-value according to the Italian
regulations.

Determined as for December 2021 and
relating to the Italian market.

They are based on the unit time of
installation for e-CLT and e-PANEL.
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structure, as a warning for the building
manager.

Implemented also in terms of costs and time
of the renovation works.

The maximum number of floors can be
modified according to the results of the
ongoing research.

Adding target U-value according to the
regulations in the European Country where
the building is located.

Updated and extended to other European
countries.

This approach, as well as the value of these
unit times, will be verified and refined.

e-SAFE has received funding from the European Union’s Horizon 2020 research and innovation
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3. e-DSS USAGE

This section provides a brief guideline for the e-DSS usage, and GUI are provided to show how the
e-DSS works and how it can be exploited by the e-DSS technician.

3.1 User registration and login

The first step in the use of the e-DSS is the user registration. The registration page (Figure 1) of e-
DSS asks for some personal details of the user: name, surname, email, and password; moreover, it
is requested to specify its role (technician or building manager). The user enters the personal details
and submits the registration form.

Q E-SafeDSS X 4+
080/signup
N O
Registration form
Name:
Surname:
Email:
Password:
Role: ‘ technician < ’
building manager
' Register
Figure 1: e-DSS User registration
After being registered, the user can proceed with the login (Figure 2).
10/28 ;”""* e-SAFE has received funding from the European Union’s Horizon 2020 research and innovation
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@ E-Safe 0SS x #

80

0%

\/
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Emai: john.doh@gmail.com

Password:

Login

Figure 2: User login

After the login, the user is redirected to the e-DSS home page (Figure 3).

3.2 Project management

The e-DSS home page (Figure 3) shows the list of e-DSS renovation projects managed by the user,

and the related information: project nhame, creation date and a short description of the renovation
solution.

Nebtop X' @ ESafe 0SS x [ #

0O @ localhost8080/home

Energy and Seismic AFfordable rEnovation solutions User: Giovanni

List of renovation projects :
n’ veateAa new
Project name Creation date R i lution descripti project
e E SA F E Catania Pilot - Test 1 2022/01/13 i B m

Figure 3: List of renovation projects
Through this page, the technician can:
1. create a new e-DSS project;

2. view or edit the e-DSS projects that he/she has previously created;
3. add a new renovation solution for the building.

11/28 ;”""* e-SAFE has received funding from the European Union’s Horizon 2020 research and innovation
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Clicking on the “Create a new project” button, the technician is redirected to the e-DSS page shown
in Figure 4.
X @ ESafeDsS x4+
¢ O localhost:3081/project o Q B W
' Building Building geometric Building energy data System energy data Building energy Renovation Renovation
information data performance performance
Project name Seismic zone Medium seismicity zone
Climate B
Use geolocalisation data
Year of construction
Latitude 37.50629
Predominant intended
Longitude 1507343 building use
Altitude 7 Building Manager
Country Italy

Region Sicily

Province Catania
Municipality

Catania

Address via Acquicella porto, 27

Figure 4: e-DSS menu

The page is composed by different tabs according to the relevant information that the technician
has to provide:

Building information allows inserting the building general information such as the year of
construction and the predominant use.

Building geometric data is used to provide information about the building geometry such as the
building height and the gross surface of the ground floors. Moreover, by using this tab it is possible
to insert information about the building’s dwellings.

Building energy data is used to insert information such as the colour of the external finish and
the type of external wall. In this case the data entry phase is facilitated by drop-down menus
suggesting the possible choices.

System energy data is used to provide information about the features of the energy systems
available in the building, such as the efficiency of the heat generators and the type of emission
systems that are installed.

Moreover, there are 3 tabs related to the co-design process of the building:

Building energy performance aims to show the energy performance of the building in its current
state (pre-renovation), and provides results such as the annual energy demand for space heating
and heating and the monthly/annual net electric energy consumption.

Renovation allows starting the building renovation process.

Renovation performance is responsible for showing the energy performance of the building pre
and post renovation.

12/28 ;*“'; e-SAFE has received funding from the European Union’s Horizon 2020 research and innovation
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3.3 Building management

Clicking on Building information tab (see Figure 5), the technician can fill in the information required
by the e-DSS about the current state of the building such as the Project name, the year of
construction and the predominant intended building use that he/she can select from a drop-down
menu. This first version of e-DSS is conceived to support the Catania real pilot, and for this reason
some information such as the building GPS coordinates, the building address and the seismic zone
are known and they are set as predefined values. However, by clicking on “Use geolocalisation data”
it is possible to select other localities if needed.

The same approach is followed for the weather data (e.g., the mean daily global solar irradiation on
horizontal and vertical surfaces) that are related to the Catania pilot and are stored in the e-DSS
database. As reported in Table 1, the final release of e-DSS will allow the extraction of weather data
from PVGIS EU web-service [3]. An example of Building information tab is shown in Figure 5 where
some information has been already provided in case of Catania’s pilot.

v Building Building geometric Building energy data  System energy data Building energy Renovation Renovation
information data performance performance

Project name Seismic zone

Catania Pilot - Test 1 Medium seismicity zone

Climate B

Use geolocalisation data
Year of construction 1964
Latitude 37.409 :
Predominant intended Residential
Longitude 15,079 building use
Altitude 7,000 Building Manager Mario Rossi
o " e

Region Sicily

Province Catania

Municipality Catania

Address Via Acquicella porto, 27

Figure 5: e-DSS Building information — Catania’s pilot

The technician then clicks on the “Save” button to store the information in the e-DSS data base.
After that, the Building geometric data tab is automatically enabled (the colour of the text changes
from green to violet), so that the technician can provide the requested information. This phase — in
which the technician has to provide relevant building information — can be done step by step, and
the technician is guided in this process by the tool itself. Indeed, he/she can access to the Building
geometric data tab only after having completed the information requested in the Building information
tab. The same approach is applied for the Building energy data and the System energy data tabs.

So, clicking on the Building geometric data the technician can import the building IFC file and see
the 3D model of the building. As anticipated, in this first version of the tool, the geometric input can
be provided only manually. Figure 6 and Figure 7 show the screenshots of e-DSS Building geometric
data tab that was split in more images for the sake of readability. Also in this case, geometric data
of Catania’s pilot are used by way of example.

13/28 ;*“'; e-SAFE has received funding from the European Union’s Horizon 2020 research and innovation
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Building information Building geometric

data

Building energy data

3D Rendering of the building

System energy data

| 20210719_Progetto pilot.ifc

Browse

\f
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Renovation
performance

Building energy Renovation
performance
Overall number of floors above the ‘ 5

ground

Number of heated floors ‘ 5

Building height (m) ‘ 17
Gross surface of the ground floor (m?) ‘ 228
Overall gross heated volume (ma) ‘ 3876
Overall net heated volume {m3) ‘ 2630

Number of floors in the adjacent buildings

North | 0 ‘ Morth-East
East | 0 ‘ South-East
South | 0 ‘ South-West
West | 0 ‘ North-West

Figure 6: Building geometric data — Catania’s pilot -1

e-SAFE has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement No. 893135.
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Surfaces for e-Panel (m?)

Length of the facades (m)
North North-East
North l = North-East 5 ’ ’ 60 o
———— East South-East
East | 95 South-East 0 ’ ‘ 30 ‘ 0
South ‘ €0 South-West ’ 0
South I 24 South-West 0 ’
West ‘ 30 North-West ‘ 0
West North-West
9.5 0
Number of dwellings ‘ 10
Total windows surface (m?)
North ‘ 51,2 North-East o ’ Dwellings
Save
East l 102 South-East 0 ’
South I 726 South-West 0 ’
West ‘ 102 North-West 0 ’
Figure 7: Building geometric data — Catania’s pilot -2
;ﬂ'** e-SAFE has received funding from the European Union’s Horizon 2020 research and innovation

P programme under grant agreement No. 893135.




\4
C-SAFE

By clicking on the “"Dwellings” button, the technician can then add the information for each dwelling
of the building. As shown in Figure 8, he/she can provide a short description, the net surface of the
dwelling and the owner information. The field “number of dwelling” of Figure 7 is automatically
updated by the tool once the technician has completed to add the dwellings information.

Dwellings X
Add dwelling
Dwelling 1
Description ground floor 1
Net surface of the dwelling 94
(m?)
Owner 1
Full name Irene Bianchi +
Millesimal value 100 )
Ownership quote 100
Add owner ]
Dwelling 2 I}

Figure 8: Add dwelling function

The technician clicks the “Save” button and he/she can move forward filling in the Building energy
data. This kind of information is needed to calculate the equations used for describing the energy
and cost performance of the building before the renovation. Figure 9 shows the screenshot of
Building energy data tab where the filled in information is related to the Catania pilot that also in
this case is used as example.

16/28 ;*“'; e-SAFE has received funding from the European Union’s Horizon 2020 research and innovation
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= Webtop

x| @ E-SafeDSS x | +

* v @ localhost8030/project

Energy and Seismic AFfordable rEnovation solutions

User: Giovanni

o @ & 9y

Building information Building geometric Building energy System energy data Building energy Renovation Renovation
data data performance performance
Colour of the external l Medium s ‘ Recovery efficiency ' 0

finish

Type of external walls

Floor type

Roof type

Windows type: Double
glazing

Presence of roller shutter

Type of roller shutter

Presence of heat-recovery
mechanical ventilation
system

A

‘ Uninsulated hollow bricks with air ¢

L L3

‘ Uninsulated hollow-core concrete fl

‘ Flat uninsulated hollow-core concre ¢ ‘

[ Metal

A

«©

4

[ Wood or plastics

e

Presence of balconies

North «©
East @)
South «©
West @

Floor boundary condition

Roof boundary condition

North-East @)

South-East @)

South- @)
West
North- ()]
West

4@

‘ Basement with no windows

4@

‘ Qutdoors (flat roof)

Figure 9: building energy data - Catania

e-SAFE has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement No. 893135.
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The technician clicks the “Save” button and the System energy data tab is enabled so that he/she
can insert the information about the features of the energy systems available in the building. Figure
10, Figure 11, Figure 12 and Figure 13 show the screenshot of System energy data tab filled with
information related to the Catania pilot; the content of System energy data tab is split in more
images for the sake of readability. The technician can see the overall content of the tab using the
vertical scrolling.

The checkbox (one for each energy system) allows indicating the presence of energy systems in the
building like DHW and Space heating system; the further specification of details of each energy
system is simplified by a series of drop-down menu. Moreover, the system efficiency parameters are
suggested by the tool as default value that the technician can manually update.

X Q@ E-SafeDsS X + v =
! 0 @ localhost:8080/project o~ QB2 % 9

User: Giovanni

System energy
data

Domestic Hot Water

Presence of domestic «© Position Indoors a
hot water production
system

Service provided Only DHW s Energy source Electricity :

s Lower heating values

Type of system Autonomous system ¢

Type of heat Electiic boiler s Emission factor 0,44

generator (kg(CO2)/kWh)
Type of distribution Scarcely insulated pipe s Primary energy factor 1,96
Storage tank Well insulated s Coefficient (€/kWh) 025

Figure 10: System energy data — DHW - Catania

If an energy system is not available in the building, the related fields are not editable by the user,
as it is shown in Figure 11, Figure 12 and Figure 13 reflecting the scenario of Catania’s pilot.

e-SAFE has received funding from the European Union’s Horizon 2020 research and innovation
PP programme under grant agreement No. 893135.
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Space heating system

Presence of space » Type of emission s
heating system terminals for heating
Type of system s Type of distribution P

Storage tank s Energy source Fuel - natural gas s
Position s Lower heating values ‘ ‘
Type of heat A Emission factor ‘ ‘
generator

Type of heat pump 5 Primary energy factor ‘ ‘
COP value in standard Coefficient ‘ ‘
condition

Control logics for

“

heating
Figure 11: System energy data — Space heating system - Catania
X E-SafeDSS x 4+ v
:alhost:8080/project o Q B W

Space cooling system

Presence of space e ) Type of emission s L
cooling system terminals for cooling

Type of system s Type of distribution s

Type of chiller s Energy source Electricity s

Type of heat pump s Emission factor ‘

SEER Primary energy factor ‘

Storage tank s Coefficient ‘

Control logics for
cooling

°

Figure 12: System energy data — Space cooling system - Catania

e-SAFE has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement No. 893135.




X @ E-SafeDSS x + v

+8080/project o QA B W
Photovoltaic (PV) system

Presence of PV system o Type of installation a

Type of PV modules Orientation of PV

o
o

modules
Efficiency of PV Installed PV surface
modL-JI'es under STC (m?)
conditions
Solar thermal (ST) system
Presence of ST system ® Type of installation s
Type of ST collectors s Orientation of ST ~

collectors

Installed ST surface

(m?)
Other renewable sources

Electric energy 0
production from other
renewable sources
(kWh/year)

[ Save

Figure 13: System energy data — PV, ST and other renewable sources system - Catania

After that the technician has provided information about the general building data, the building
geometric data, the building energy data and the system energy data, he/she can know the energy
performance of the building in its current state. He/she goes to the Building energy performance
tab, clicks the “Calculate energy performance “button, the e-DSS runs the algorithms for the
calculation of energy needs that are shown to the technician (see Figure 14)

20/28 ;*“'; e-SAFE has received funding from the European Union’s Horizon 2020 research and innovation
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0 @ localhost8080/project o &
Building information B ergy data Sy Building energy
' performance
[ Calculate energy performance
Download
Overall heat transfer coefficient 1.55
1800
S/V Ratio 041 Monthly net electric energy 1700
consumption (kWh/month)
1600
Annual energy demand for space 48155.72 I
heating (kWh/year) 1600 e . "
p! W e “;5:6“&&‘ w,«ﬁ“w
Annual energy demand for space 12548.27 ;
cooling (kWh/year) Annual net electric energy 20360.91

consumption (kWh/year)

Annual fuel consumption (kg/year 0.00
or m”3/fyear)

Heat losses ~ distribution

Not renewable primary energy 39907.38
(kWh/year)
Total CO2 emissions (kgCO2/year) 8958.80
Annual electricity production from 0.00
PV (kWh/year) Total operating costs (€/year) 5090.23
Operating costs for each dwelling Details

Figure 14: Catania building energy performance

e-SAFE has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement No. 893135.
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3.4 Building Renovation Management

This section describes the usage of e-DSS for the building renovation co-design process. The
technician is directly involved in this process and different alternatives are possible according to the
choices and selection he/she can perform using the tool. Some screenshots are included as an
example of e-DSS exploitation (energy retrofit scenario); a detailed description of the usage of e-
DSS for the building renovation co-design process is provided in D4.2 (section 2.2.1.3 Building
Renovation Management).

As it is shown in Figure 15, first of all the technician has to indicate the type of retrofit he/she wants
to perform. He/she can choose between two alternatives: energy retrofit or combined seismic and
energy retrofit. Moreover, the tool retrieves the seismic zone of the building and it notifies to the
technician if the building is in high/average or low seismicity zone. The technician makes his choice
clicking one of the two available buttons “energy retrofit” or *Combined seismic and energy retrofit”.

Figure 16 is related to the energy retrofit selection; some questions are shown to the technician in
order to understand if the e-PANEL solution can be applied to the building. Moreover, the e-DSS
asks the technician to define the opaque building envelope (Figure 17) and he/she is guided through
the selection process for the new windows (Figure 18), the possibility to refurbish the roof and to
replace the technical system. In the example shown in Figure 18, the technician doesn’t want to
refurbish the exiting roof and he/she doesn't want to replace the technical system.

Y} © localhost8080/project o QB A Q9

Energy and Seismic AFfordable rEnovation solutions User: Giovanni

O' Building information Building geometric Building energy data System energy data Building energy Renovation

[ -:Eil'iif“fiﬁ'i:‘-'.’ff‘.".':lujfﬁ-’;:?}'.‘;‘
Selection of the solution
The building is in High/Average Seismicity Zone: please consider also seismic renovation

|
Energy retrofit [ Combined seismic and energy retrofit

Update of energy data - envelope

Windows choice

Refurbishment of the existing roof

Update of technical system

Figure 15: e-DSS selection of type of retrofit
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D' Building information

Start renovation process

Renovation

Building energy data System energy data

Cancel

Selection of the solution
The building is in High/Average Seismicity Zone: please consider also seismic renovation

DY

Is there sufficient operation space for the crane around the building? n
Are there any constraints (cultural heritage, local regulations) that forbid n ’m
altering the outer appearance of the building? < _J
OK, you can use e-PANEL to renovate this building!

Figure 16: building energy retrofit selection

Update of energy data - envelope

External cladding layer Pre-painted aluminium *
Insulating material Cellulose fibre *
What is the target U-value that you want to reach in the vertical opaque 03

surfaces? Following the local regulations, the suggested value is 0.40 (W/m?)

Calculate the minimum insulation thickness

You should adopt at least 18 cm of insulation. Please confirm or change this 19
value

The calculated average wall thermal transmittance is 0.28 W/m2K

Windows choice
Coming to the windows, do you want to install a specific commercial solution?

Please specify the type of glazing and frame that you want to choose ATt with thermalibreak s

Figure 17: definition of the opaque building envelope and selection of new windows
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Calculate the minimum insulation thickness

You should adopt at least 18 cm of insulation. Please confirm or change this 19
value

The calculated average wall thermal transmittance is 0.28 W/m?K

Confirm

Windows choice
Coming to the windows, do you want to install a specific commercial solution? n

Please specify the type of glazing and frame that you want to choose Aluminium with thermal break

Confirm

Refurbishment of the existing roof

Do you want to refurbish the existing roof? n n

Confirm

Do you want to replace your technical systems with the more efficient e-THERM n
solutions?

Confirm

Update of technical system

Figure 18: selection of new windows (no commercial solution), choice of roof’s refurbishment (no) and
update of technical system (no replace)

The technician clicks the “Save” button and the tool stores his/her choices (Figure 19).

@ localhost:£080/project -8By PN

Saved

You can select the tab Renovation performance to see the
results of the renovation process

Figure 19: final step of building renovation co-design process (energy retrofit)

At this point, he/she can go to the Renovation Performance tab to know the outcome of the
renovation process and mainly to see the final comparison — pre and post renovation performance
— of the building. Figure 20 and Figure 21 show the screenshots of Renovation performance tab that
was split in more images for the sake of readability.
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Download
Energy savings and environmental benefits Total costs for the e-SAFE renovation
Electricity savings (kWh/year) 205.676 Overall installation costs for the 136927.440
entire building (€)
Fuel savings (kg or m*3/year) 000 Total time for the e-SAFE renovation
Non-renewable PE saving SDoiTa Time for installation (weeks) 8.151
(kWh/year)
Time of Return of the investment
CO2 emissions savings 90,497 :
(kgCO2/year) Time (years) 27175
Savings in the operating costs Renovation costs for each dwelling Details
Annual savings on the energy bill 51419
(€/year)

Figure 20: comparison between the pre and post renovation performance - 1
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Pre Post Pre Post
Overall heat transfer 1.55 0.710
coefficient s s
Monthly net electric energy e b
Annual energy demand for 48155.72 20528975 i
space heating (kWh/year) consumption (kWh/month) - | | I I - | | I I
1.500 I 1.500 I
Annual energy demand for 12548.27 14043.089 PR o
space cooling (kWh/year) ' ®
Annual net electric energy 20360.91 20155.231
® ot ® ot :
il <l consumption (kWh/year)
® hotn ® Nortn
[ =24 [ =2
:\s:: : \s:': Annual fuel consumption 0.00 0.000
Heat losses — distribution (kg/year or m#3/year)
Not renewable primary 39907.38 39504.253
energy (kWh/year)
Annual electricity 0.00 0.000 Total CO2 emissions 8958.80 8868.302
production from PV (kgCO2/year)
(kWh/year)
Total operating costs 5090.23 5038.808
(€/year)
Operating costs for each Details
dwelling

Figure 21: comparison between the pre and post renovation performance -2

e-SAFE has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement No. 893135.




C-SAFE
ACKNOWLEDGEMENTS

This deliverable was carried out in the framework of the Energy and seismic affordable renovation
solutions (e-SAFE) project, which has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No. 893135.

27/28 ;*“'; e-SAFE has received funding from the European Union’s Horizon 2020 research and innovation

Fe gk programme under grant agreement No. 893135.



C-SAFE

REFERENCES

Internal references

[1] e-SAFE D4.2 Renovation Space Representational Model v2.0

External references

[2] Green Building XML schema [Online]. Available from: https://www.gbxml.org/. [Accessed
05.01.2022]

[3] PVGIS EU web-service [Online]. Available from: https://re.jrc.ec.europa.eu/pvg_tools/it/#MR.
[Accessed 06.12.2021]

28/28 ;”*”* e-SAFE has received funding from the European Union’s Horizon 2020 research and innovation

ey programme under grant agreement No. 893135.



	Executive Summary
	Glossary of Terms
	1. Introduction
	1.1 Intended Audience
	1.2 Relation to other activities
	1.3 Document overview

	2.  e-DSS main functionalities
	3.  e-DSS usage
	3.1 User registration and login
	3.2 Project management
	3.3 Building management
	3.4 Building Renovation Management

	Acknowledgements
	References
	Internal references
	External references


