D7.4 ECF4CLIM digital platform Module 2 Simulators space
Funding scheme

EU-H2020-Grean Deal, H2020-LC-GD-2020-3

Project

ECF4CLIM, European Competence Framework
for a Low Carbon Economy and Sustainability through Education

Project number

101036505

Project Coordinator

CIEMAT, Centro de Investigaciones Energeticas,
Medioambientales y Tecnologicas

Start Date of the
Project

01.10.2021

Duration of project

48 months

Contributing WP

WP7 - DIGITAL PLATFORM TO PROMOTE ACTIVE LEARNING AND
CITIZEN INVOLVEMENT

Tasks

Task 7.3 Simulation Tools

Dissemination Level

Public

Due date

2022 September 30

Submission date

2022 September 30

Responsible partner

CIEMAT and USE

Contributing
organizations

SMARTWATT, ISQ.

Authors:

Isabel Preto, Luís Marques, Cristiano Valente, Ana Gamarra, Silvia
Soutullo Castro, María Nuria Sánchez Egido, Emanuela Giancola,
Jose Alberto Díaz Angulo, Israel Marques Valderrama, Ricardo
Chacartegui Ramirez, Jose Antonio Becerra Villanueva

H2020-LC-GD-2020-3, Project 101036505, ECF4CLIM, European Competence
Framework for a Low Carbon Economy and Sustainability through Education
D7.4 ECF4CLIM digital platform - Module 2 – Simulators Space
Version

1.0

The project has received funding from the European Union’s
Horizon 2020 research and innovation programme under grant
agreement No 101036505

1

WHO WE ARE
The ECF consortium consists of ten partners. The project is coordinated by Centro de
Investigaciones Energeticas, Medioambientales y Tecnologicas-CIEMAT.
Name

Country

Centro de Investigaciones
Energéticas, Medioambientales y
Tecnológicas

ES

Logo

CIEMAT
Instituto Superior Técnico.
University of Lisbon.

PT

IST
Universidad de Sevilla
USE
University of Jyväskylä
JYU
Universitat Autònoma de
Barcelona

ES

FI

ES

UAB
Meda Research Ltd
MedaResearch
Instituto de Soldadura e
Qualidade

RO

PT

ISQ
Trebag Szellemi Tulajdon Es
Projektmenedzser Korlatolt
Felelossegu Tarsasag

HU

TREBAG

2

H2020-LC-GD-2020-3, Project 101036505, ECF4CLIM, European Competence
Framework for a Low Carbon Economy and Sustainability through Education
D7.4 ECF4CLIM digital platform - Module 2 – Simulators Space

Smartwatt Energy Services SA
Smartwatt
Que Technologies Kefalaiouchiki
Etaireia

PT

GR

QUE

ABOUT THE PROJECT
Through a multidisciplinary, transdisciplinary and participatory process, ECF4CLIM
develops, tests and validates a European Competence Framework (ECF) for
transformational change, which will empower the educational community to take
action against climate change and towards sustainable development.
Applying a novel hybrid participatory approach, rooted in participatory action research
and citizen science, ECF4CLIM co-designs the ECF in selected schools and universities,
by: 1) elaborating an initial ECF, supported by crowdsourcing of ideas and analysis of
existing ECFs; 2) establishing the baseline of individual and collective competences, as
well as environmental performance indicators; 3) implementing practical, replicable
and context adapted technical, behavioural, and organisational interventions that
foster the acquisition of competences; 4) evaluating the ability of the interventions to
strengthen sustainability competences and environmental performance; and 5)
validating the ECF.
The proposed ECF is unique in that it encompasses the interacting STEM-related,
digital and social competences, and systematically explores individual, organisational
and institutional factors that enable or constrain the desired change. The novel hybrid
participatory approach provides the broad educational community with: an ECF
adaptable to a range of settings; new ways of collaboration between public, private
and third-sector bodies; and innovative organisational models of engagement and
action for sustainability (Sustainability Competence Teams and Committees).
To encourage learning-by-doing, several novel tools will be co-designed with and made
available to citizens, including a digital platform for crowdsourcing, IoT solutions for
real-time monitoring of selected parameters, and a digital learning space. Participation
of various SMEs in the consortium maximises the broad adoption and applicability of
the ECF for the required transformational change towards sustainability.
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LEGAL NOTICE
The sole responsibility for the content of this publication lies with the authors. It does
not necessarily reflect the opinion of the European Union. Neither the CINEA nor the
European Commission is responsible for any use that may be made of the information
contained therein.
All rights reserved; no part of this publication may be translated, reproduced, stored in
a retrieval system, or transmitted in any form or by any means, electronic, mechanical,
photocopying, re-cording or otherwise, without the written permission of the
publisher.
Many of the designations used by manufacturers and sellers to distinguish their
products are claimed as trademarks. The quotation of those designations in whatever
way does not imply the conclusion that the use of those designations is legal without
the content of the owner of the trademark.
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1. EXECUTIVE SUMMARY
The following document − deliverable D7.4 − belongs to task 7.3 of ECF4CLIM project.
The document contains a description about the different tools that are part of the
Simulators Space of the ECF4CLIM digital platform, comprising the footprint calculator,
retrofitting toolkit and sustainability interventions evaluation. It is provided a detailed
description of the type of users, required inputs and results that will be displayed in
the digital platform. The current state of implementation is detailed as well as the
following steps to be carried out.
At the current stage, the tools provided by CIEMAT are now available in the digital
platform in a downloadable format. The Microsoft Power Apps developed by USE is
also accessible through the platform, as well as a complementary tool for building
sustainable energy consumption evaluation. All the required software developments
will continue to be undertaken to fully integrate these tools in the ECF4CLIM digital
platform environment.
ECF4CLIM Project has been funded by the European Commission under the H2020European Green Deal Call, under the grant agreement no. 101036505.
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2. ARCHITECTURE OVERVIEW
As stated in chapter 5 of deliverable D7.2−Digital Platform, the Simulators Space will
follow an architecture as represented in Figure 1.

Figure 1 - Overview of the Simulators Space

The simulators space has three main components:
• Environmental footprint calculator
• Retrofitting Toolkit
• Sustainability Interventions Evaluation
For the Environmental footprint calculator and retrofitting toolkit, Smartwatt will have
a dedicated database containing all the information collected and provided by CIEMAT.
This information is necessary to enable users to make simulations. All the necessary
calculations and simulations will be integrated by Smartwatt on the backend layer
using technologies such as Python. The user’s entry point of information for the
simulations will be the Digital Platform, which will be used to display all the results and
allow the users to introduce different inputs in the tools. This platform is a web-based
application developed using state of the art technologies such as HTML5 and
JavaScript.

3. ENVIRONMENTAL FOOTPRINT CALCULATOR
In this section the main functionalities of the environmental footprint calculator are described.
The environmental footprint calculator’s users will be able to assess performance in terms of
the main environmental impacts. The results obtained will enable to self-assess their
performance by identifying critical points and environmental potential of improvement.

Users
The environmental footprint calculator will have two different types of users:
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•
•

school representatives/managers, personnel, and staff
school users (individuals and/or families): students, teachers, personnel, etc.

Digital Platform will ensure the users only see the information according to each type of user.
The first type of users will have a board to introduce information about school, as illustrated in
Figure 2. This image is based in the CIEMAT demo and can be slightly different in the final
version, even though containing the same information.

Figure 2 – School user information input

The individual users will have to choose between two options/scopes:
• School System: school and students
o calculate environmental footprint associated to the school, leaning/teaching
activities and collective mobility behavior
• School User: school and home
o calculate environmental footprint of individuals also including home
consumption and results from the user’s school obtained from the School
System environmental footprint calculator (if available).
For the first option they will also have a board to fill with the corresponding information
(Figure 3).
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Figure 3 – School and home user information input

Input information
The platform will have different hyperlinks to different three subsystems. Each subsystem

will have a connection to the correspondent activities:
Subsystem EC/Building
and School Management

Subsystem Educational
Activities in the
EC/School (Teaching and
Learning)

Subsystem Transport and
Mobility

General data
Students’ activities

Outings/excursions transport

Electricity

Water
Laboratory activities

Mobility

Heating
Hot water
Gym activities
Cooling
Ventilation
Library
Gardening
Cleaning & Maintenance

Administrative and support
activities

Food Service
Wastes

Figure 4 – Subsystems and activities considered to input information

In each of these activities the user will be asked to input their own information. Based
on that information, the footprint will be calculated. Figure 5 illustrates the necessary
information for the Heating activity.
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Figure 5 – Example of input structure for Heating activity

Results
After the users input all the information, results will be shown in different formats
namely tables and graphs, as represented in Figure 6 and 7.

Figure 6 – Example of tabular results representation, for school users.

Figure 7– Example of tabular results representation, for school users (individuals and/or families)
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The final version in the digital platform may be different, but always respecting the
expected outputs.
The results will be organized according to a set of environmental impact factors:

Global
impact

Human
Health

Ecosystems
damage

Resources
depletion

•Climate change
•Ozone depletion

•Human toxicity, non-cancer effects
•Human toxicity, cancer effects
•Particulate matter
•Photochemical ozone formation

•Acidification
•Freshwater eutrophication
•Freshwater ecotoxicity

•Land use
•Water resource depletion
•Mineral, fossil & ren resource depletion

This analysis, according to the key impact factors, will be presented for each of the
subsystem described in Figure 4.
Also mention that the results will be displayed for different levels/ units of analysis,
that may vary according to the subsystem and type of user. For school users
(individuals and/or families) the impact will be present per school user and inhabitant
and for school system users the results will be presented per school, per student and
usable m2 (Figure 6).

4. RETROFITTING TOOLKIT
The main functionalities of the Retrofitting toolkit are described in this section. The
digital platform will have available two different tools:
•
•

Maps for building energy retrofitting proposals
Dynamic building energy performance tool

The results obtained from these tools are very useful in the decision-making process to
plan effective policies that consider the climate impact on the built environment of the
selected schools and universities.
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Maps for building energy retrofitting proposals
This tool is developed to provide climate and bioclimatic information, and it is carried
out in three sections:
•
•
•

Climate maps, showing static results for each climate input.
Bioclimatic strategies adapted to the climate zone of the school, showing static
results for each climate input.
Heating and cooling estimation, showing dynamic results for each climate.

Users
This tool is available with the same level of access for all types of users: school
managers, personnel, and school users (students, teachers, etc.).
Input information
The climate of an area can be characterized by analysing the most representative
meteorological variables recorded over a long period of time in a specific area,
generating a typical meteorological year (TMY). The TMY models the weather patterns
and is used as input information to calculate the maps for building energy retrofitting.
One of the most relevant climate files applied to energy calculations are developed by
ASHRAE and provided by EnergyPlus (EPW). This EPW format is used as input file in this
tool.

Figure 8– Example of EPW input climate file

The first step for users is the selection of the school location in order to identify the climate

characteristics. This selection is applied to the three tool sections (climate maps,
bioclimatic strategies and thermal estimation). Additionally, in the section ‘Heating and
cooling estimation’ one more input is required. Users can select set point
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temperatures for both heating and cooling conditions in order to estimate the thermal
necessities based on ambient conditions.
Results
The maps for building energy retrofitting’s users will be able to assess performance in
terms of the main climate trends as well as identify the most adapted bioclimatic
measures to the ambient conditions. The results obtained will enable to self-assess
their performance. This tool provides different analyses adapted to the schools'
locations.
•

Section Climate maps.

Evaluate the hourly distribution of the main climatic variables during the year, surface
mappings must be developed. Three main variables are analysed: temperature,
relative humidity and solar global radiation.

Figure 9 – Example of Temperature map

•

Section Bioclimatic strategies adapted to climate.

A quantification of different passive bioclimatic strategies will be done in order to
improve the thermal comfort conditions inside schools in different climate zones.
Bioclimatic maps are defined to propose the potential strategies for an optimized
thermal design based on human thermal requirements and local climatic conditions.
These diagrams determine the comfort zone in relation to air temperature, humidity,
solar radiation and wind speed. In this methodology the tool is applied to predict what
strategies are needed to achieve the comfort sensation inside the schools: increase or
decrease humidity, consider natural or mechanical ventilation, solar or conventional
heating, including air conditioning, giving a particular importance to passive heating or
cooling conditioning.
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Figure 10– Example of bioclimatic strategies map

•

Section Heating and cooling estimation.

The tool carried out a qualitative study to estimate how climate influence the
requirements to thermal conditioning the schools using the Degree Days methodology.
Heating Degree Days (HDD) and Cooling Degree Days (CDD) are the calculated
variables representing how external temperature fluctuations affect thermal needs in
schools, giving the “hourly degrees” required to achieve a comfortable indoor
environment. Base indoor comfort temperatures are initially set to 22°C and 25°C in
HDD and CDD, respectively. This set points can be adapted by users for each schools'
requirements.

Figure 11– Example of Heating estimation map

Figure 12– Example of Cooling estimation map
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Dynamic building energy performance
This tool seeks to quantify the annual thermal demands of a classroom based on the
climatic characteristics of the school location, the position of the classroom in the
building and the construction and use characteristics. These analyses will be carried
out through dynamic simulation tools, which allow the variation of parameters
(climate, construction characteristics…), input variables (set point temperatures,
ventilation rates...) and boundary conditions (classroom position, shades…).
Users
This tool is available with the same level of access for all types of users: school
managers, personnel, and school users (students, teachers, etc.).
Input information
The location of the classroom, the construction characteristics, the shade devices or
the selected set point temperatures have a significant influence on its thermal
demands, quantified through a parametric study. With this aim, a dynamic simulation
program will be coupled with a parameterization program to generate a database that
will be used as input file in the form of data inlet matrix.

Figure 13 – Example of data inlet matrix file

The user will select the characteristics of the studied classroom with respect to climate,
position of the classroom in the building, construction values, building operational values and
building use. This selection will identify the heating and cooling needs provided by the data
inlet matrix.
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Results
The dynamic building energy performance tool will be able to assess building
performance of each studied classroom giving as results annual heating and cooling
needs. It allows the users to compare and to appreciate the effect of different
parameters considered for the energy demand estimation, and at the same time link
the results of Tool 2 to the ones of Tool 1, where strategies to reduce demand are
proposed.

5. SUSTAINABILITY INTERVENTIONS EVALUATION
This section describes the main functionalities of the sustainability interventions
evaluation tool.

Microsoft PowerApps
Using Microsoft PowerApps environment, an interactive tool has been developed. The
aim of the tool developed is KPIs calculation and energy evaluation for the schools
involved in the project.
Both apps’ solutions have two different main screens: Data and Calcs. In each menu, it
is possible to see different buttons that refer to the six environmental sectors (green
procurement, water, transport, green spaces, waste and indoor air quality) included in
the analysis.
In the Data screen (Figure 14) the users will input data related to the characteristics of
their school and their behavior regarding the forementioned factors. Data will be filled
using forms.

Figure 14 – Data screen.
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Results will be displayed in the second screen, Calcs (Figure 15). Graphs and other
relevant data will be provided to the users to make an evaluation of the environmental
performance for each of the key factors analyzed.

Figure 15 – Calculations screen.

Simulation tool for buildings
For detailed calculations about energy aspects (7th factor), an executable excel file, to
be run in the individual server, has been developed. This Excel file approach has the
aim of performing all the calculations involved in the energy study of the schools with
a reasonably computational load, avoiding overload the main server. The information
can be obtained in two ways:
- using the energy app
- filling the information in an appropriate excel template and saving it in a csv
file.
The results of the calculations obtained in Excel can be exported to a csv file and
uploaded to the Energy App to visualize the results. On the other hand, the user can
use the excel results and build customized graphs and metrics.

Types of users and interaction
Both applications will have three different kinds of users:
•

•

Administrator: the developer account and some selected profiles will have full
permissions and access to the apps to guarantee that schools properly upload
the information involved in the calculation part;
Normal user: this kind of user is destinated to allow schools to upload the
necessary data for doing the auditory. It requires a certain level of detail in the
data
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•

Basic User: This kind of user will not be able to enter the specific database. The
required data is reduced, and many steps are based on assumptions, reducing
access to specific data. This type of user is oriented to generate general
qualitative studies to identify qualitative aspects. The application will request
some fundamental information looking for active participation by alums.

Results
Using PowerApps ecosystem the user can benefit from an intuitive and user-friendly
interface. Such interface also allows users to perform simulations. This structure of
calculation is dynamic in the sense that all the information gathered allows to increase
the knowledge base for future simulations. Also the connection with the excel script
allows the user to choose the output results formats and the level of data and
accuracy for the calculations.

6. DIGITAL PLATFORM - CURRENT STATE
The tools developed by CIEMAT are USE are now accessible through the platform –
Figure 16, in the following link: https://ecf4clim.smartwatt.net/simulatorsspace/simulators-space.html.

Figure 16– Simulators Space in ECF4CLIM digital platform

The footprint calculator tools are available in the excel format provided by CIEMAT –
Figure 17. There are two options to download the files: school system and school user.
It is also available a questionnaire, and respective user guide, that help users to
understand and calculate the information they need to input in the footprint
calculator.
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Figure 17 – Simulators Space (CIEMAT) in ECF4CLIM digital platform

The Microsoft power apps tool developed by USE is also accessible through the digital
platform for all the users with the appropriate permissions, granted by USE. The
second tool develop by USE − energy simulation tool for buildings - is downloadable in
excel format (Figure 18).

Figure 18 – Simulators Space (USE) in ECF4CLIM digital platform
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The retrofitting toolkit is still being developed by CIEMAT and when a final version is
ready it will be uploaded to the digital platform in a downloadable version.

7. FUTURE STEPS
Regarding the next steps, Smartwatt will include all the available information in the
databases and proceed to automatize all the necessary rules and calculations using
different technologies like Python. At the same time all the web application will
continue to be developed:
•
•
•

create different accesses to different types of users
create the different views for each subsystem/activity
create the input forms for each subsystem/activity
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