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I. Introduction 

The Task 6.1 of the EC2U project has for objectives the design, implementation and consolidation 
of a Virtual Institute, active within the EC2U Alliance, in the area of the United Nations 
Sustainable Development Goal 11 - Sustainable Cities and Communities (SCC). The concept of 
Virtual Institute pretends to gather in a dematerialized institution, i.e. without walls or physical 
headquarters, research teams and research labs already existing in the seven universities of the 
EC2U Alliance and willing to develop collaborative works dedicated to common topics.  

Two Research Seed Projects have already been identified and their structure and workplan have 
been finalised. They will enable to initiate the research work of the SCC Virtual Institute. The 
names of these two projects are: 

a) Increasing the resilience of sensible groups to the effect of heat waves in European cities, 
in a Climate Change scenario;  

b) Preservation and retrofitting of historical university buildings with relevant cultural 
heritage.  

Additionally, to promote the interaction within the research groups participating in the Work 
Package 6 of EC2U, different types of grants will be launched. 

II. Types of Grants 

a) Since the coordination of WP6 is assured by the University of Coimbra, it has been 
decided to have a personal dedicated to supporting the organization of research and 
teaching tasks related with the implementation of the SCC Virtual Institute and the launch 
of the Joint Masters Programme in SCC. Thus, a call for a Research Grant has been 
opened on the 5th of April 2021 by the University of Coimbra in Eracareers, with a 
period for the submission of applications closing on the 19th of April 2021. The selection 
process by a jury of 3 members has already been closed and the minutes were 
communicated to the participating applicants on the 7th of May 2021. The selected grant 
holder has accepted the position and will start on the 1st of August 2021. The documents 
related to the admission process are included in the Annex I. 
 

b) The University of Poitiers has launched a Call for 6 Joint Co-Financed Theses (2 for the 
Health and Well-Being Virtual Institute, 2 for the Quality Education Virtual Institute and 
2 for the Sustainable Cities and Communities Virtual Institute). The selection process will 
close on the 18th of June 2021, and the results announced on the 9th of July 2021. The 
documents of the Call as well as the first proposals are included in Annex 2.  
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c) Mobility Grants both for EC2U PhD students and for EC2U Staff are foreseen for the 
Research activities of the Work Package 6 (60 Staff Mobility Grants with a typical 
duration of 4 to 6 days, 24 Ph D Students Mobility Grants with a typical duration of 6 
days) 

On account of the restrictions imposed by the EU governments due to the COVID-19 pandemic, 
it has not been possible to start the Mobility Grants activity within EC2U Alliance until now, since 
the starting date of the project was on the 1st of November 2020. 

For this type of grants, the dissemination, selection and assessment processes usually implemented 
by the partners in the framework of Erasmus Program will be applied, on account of the existing 
similarities. 

The Calls for Mobility Grants will be broadcasted at the EC2U portal and in each of the seven 
universities through the usual Erasmus dissemination channels (university, faculties and 
departments webpages, international relations webpage, students’ associations, newsletters, 
email and newspapers) either in the national language or in English. 

The Calls for the grants will be open assuring an equity situation between the two Seed Projects 
previously mentioned. 

The Admission Commission of WP6 Board will interact with the international relations services for 
the selection process of the Mobility grants.  

The holders of the Mobility Grants will have the obligation to submit a Mission Report two weeks 
after its conclusion. The mission reports will be assessed by the WP6 Board that will provide in 
its annual report an analysis of the set of received reports. 
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III. Annex 1- Document related to the Research Grant Admission 
process  
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IV.   Annex 2 – Call for co-financed Theses 

 

European Campus of City- 
Universities (EC2U) 

EC2U Alliance co-financed PhD 
Theses 

Call for Subjects 2021 
 

 

The “European Campus of City-Universities” (EC2U) Alliance (www.ec2u.eu) is one of the 24 
Alliances selected by the European Commission in the 2020 call for the pilot phase of the 
"European universities"initiative. It is coordinated by the University of Poitiers and brings 
together 6 other universities from the Coimbra Group: the universities of Coimbra (Portugal), 
Alexandru Ioan Cuza of Iasi (Romania), Friedrich Schiller of Jena (Germany), Pavia (Italy), 
Salamanca (Spain) and Turku (Finland). 

 
The Alliance's ambition is to develop a pan-European, inclusive campus, including common 
cultural and sports activities, producing multidisciplinary synergies between education, 
research and innovation, with the contribution of academic communities (students, teachers, 
researchers, staff), municipalities in associated cities, higher education regulatory bodies, socio- 
economic actors and citizens of our regions. 

 
EC2U proposes a new interdisciplinary approach of the United Nations Sustainable 
Development Goals (UNSDG) with the creation of the first three Joint Virtual Institutes, 
integrating education, research and innovation, and focusing on the following UNSDGs: 
Health and Well-being, Quality Education, Cities and Sustainable Communities. Three 
joint EC2U masters are being built on these UNSDGs. 

 
Besides, the University of Poitiers is financially supported by the French government in its 
coordination role within the EC2U Alliance: this additional funding will allow the Virtual 
Institutes to start activities, with further additional support from the “RI4C2” H2020 sister 
project (https://ec2u.eu/ri4c2-project-awarded-horizon-2020-funding/). In this context, the 
University of Poitiers has decided to co-finance 6 PhD theses (2 for each Virtual Institute), 
in co-supervision with research laboratories from the partners universities of the EC2U Alliance 
(cotutelles). 

 
A call for PhD thesis proposal was therefore submitted late March 2021 to the research 
laboratories of the University of Poitiers in one of the three following themes: 

• Health and well-being: prevention, ageing, imaging, cancer; 
• Quality education: multilingualism, interculturalism, educational innovation; 
• Sustainable cities and communities: air quality; water quality, energy, public policy. 
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CALENDAR 
 

June 18th: deadline for submission of support letters to Flora Dausque 
 

End of June – Early July: selection of topics by Virtual Institute scientific boards 
 

July 9th: Communication of the selected topics 
 

Fall 2021: start of joint PhD theses 

 
 
 
 

The collected proposals will be communicated to the EC2U partner universities via forms 
filled-in by the Poitiers teams. 

 
EC2U partners are therefore requested to express their interest in the proposed PhD 
topics by replying with a support letter signed by the potential co-supervisor and his/her 
laboratory director. The support letter should include the information about possible co- 
funding (second half of the PhD candidate salary) and the contribution of the partner to the PhD 
thesis work plan. 
The support letter should be sent to the Poitiers local coordinator Flora Dausque before 
June 18th. 

 
All completed proposals (Poitiers form and partner support letter) will be send to the concerned 
Virtual Institute scientific boards (EC2U Work Package boards) for examination. 

 

 
 

Contact : 

Flora Dausque flora.dausque@univ-poitiers.fr 



 

 

 



 

 

 



 

 

 



 

 

 



 

 

  
 
 
 

European Campus of City-University 
(EC2U) 

Call for co-financed Thesis Subjects 2021 
– EC2U Alliance 

 

RESEARCH THEME (VIRTUAL INSTITUTE) : 
 

Good Health & Well- 
Being 

Prevention 
Ageing 
Imaging 
Cancer 

Quality Education 
 

Multilingualism 
Interculturalism 

Education innovation 

Sustainable Cities and 
Communities 

Air quality 
Water quality 

Energy 
Public policy 

  X 

 
 

Topical UP Campus : 
 

Aerospace and 
Transport 

Energy, 
Environment, 

Evolution 

Mathematics 
and Digital 
Sciences 

Biology- 
Health 

 
Humanities Legal 

Sciences 

 X     
 
 

PhD thesis Title: Management and optimization of energy flow-paths in university campus 
buildings: consumption, production, storage and share 

Contact details of the potential thesis supervisor 
Family name: TNANI 
First name: Slim 
Laboratory: LIAS 
Phone number:  +33 6 63 25 70 28 
Email: slim.tnani@univ-poitiers.fr 
Contact details of the partner team head 
Family name: GASPAR 
First name: Adélio 
Laboratory: ADAI – LAETA/University of Coimbra 
Phone number: +351 910 206 503 
Email: adelio.gaspar@dem.uc.pt 
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Project description (1 page max, font Calibri 11): 
 

Either in buildings or in cities, energy performance is recognized as an equation composed of 
demand, supply and its management, in a balance that, according to the European energy policies, 
should tend to zero. 
Today, more than a half of the world’s population lives in cities. Thus, urban district scales require 
novel approaches to the study of both buildings and cities, which have been studied distinctly, 
highlighting the fact that, in urban scenarios, buildings’ performance cannot be assessed 
individually. 

 
Smart campus Building is based on three main axes: 
1 / Smart buildings with production and storage of renewable energy 
2 / Communicating buildings with their own management system. 
3 / Global management, with continuous optimization. 

 
Smart buildings should produce and consume their own energy and, if possible, have a positive 
energy balance, compensating the negative energy balance of other buildings in an energy 
community context. It will therefore be necessary to install renewable energy sources, such as 
photovoltaic panels or thermal systems, with the main objective of producing the energy required 
by the users of the building. The impact of peaks in energy consumption and fluctuations in the 
production of renewable energy sources, in a short (daily, weekly) or long term (seasonal) period, 
can be limited by the installation of storage systems on batteries or in the form of heat, as well as 
hydraulic storage and production of other energy sources, like green hydrogen. These means can 
be installed at the urban scale, with centralized management. The energy efficiency of buildings 
depends on the envelope thermal quality, occupants behaviour and performance of the energy 
systems, being their energy management systems very important. These systems must manage 
energy flows (generation, storage, consumption, sharing, …) but also directly control users' devices 
according to their priorities (smart contracts). The forecasting of production and consumption 
levels and the management of energy flows between the different buildings promote the 
integration of intermittent renewable energy. The decentralized and local management of these 
networks could be favoured by the blockchain. Applied to energy management in real estate, they 
allow safe and decentralized management. Achieving resilient energy management of an urban 
area involves using technologies to securely upload local information (temperature, consumption, 
production and their forecasts, user priorities, etc.) at a more global level, such as blockchains and 
smart contracts. 
In this sense, the objective of this work is to develop a methodological tool able to manage energy 
generation, storage and sharing of a set of buildings, contributing to embody the concept of 
energy community and moving towards zero energy district goals. 
For that, the workflow between BIM-based software and “smart buildings” tools will be evaluated 
and developed. 
Energy management in buildings is generally analysed taking into account the reduction of 
consumption through the retrofit of the envelope or the installation of efficient equipment. 
Knowing that this step is not always achieved, this work adopts a different approach, by focusing 
on energy management on the supply side, independently of demand, and considering that the 
buildings performance conditions may not improve, but do not prevent the adoption of more 
sustainable sources of energy supply. 
The objectives of this project and the expected impacts are clearly defined in a work program. 
We have defined a work program that fully combines the skills of our research teams. 



2 

 

 

Context: 
(Describe how the project fits into the themes of the Alliance and potentially into the framework 
of an already established partnership) 

 
The extension of studies on energy management of buildings to urban scales has come to be the 
natural succession of those related to zero energy goals, due to the greater feasibility that the 
urban scale provides. In an urban context, buildings do not perform in isolation, they are 
influenced by their surroundings and the share of resources, such as the renewables for energy 
generation, becomes more desirable to reduce the mismatch between demand and supply. The 
latest recommendations from the European Commission point to the framing and development of 
regulation that supports the creation of energy communities, with the aim of becoming zero or 
even positive energy districts. 
Given the dimension and importance in the urban tissue in which they are inserted, university 
campuses are seen as small urban communities. This has particular significance in university cities 
such as Poitiers and Coimbra, where the influence of the higher education institutions and their 
campuses on urban living is indisputable. They not only provide the opportunity to function as 
living laboratories for their students and researchers to experiment innovative solutions, but also 
to serve as an example and influence to the surrounding urban environment. 

 
In this sense, the project fits completely into Work Package 6 of the EC2U alliance. Work Task 6.1. 
Topic: Sustainable Retrofitting and/or Reuse of University Historical Buildings. 
At the University of Poitiers, we will take two cases of study. The first one is the ENSIP -B25 
building and the second one is the GEII department of the IUT. Both are equipped with solar 
panels and monitoring systems. The choice of these two buildings is relevant. Building B25 is a 
building with classes for theoretical and practical teaching and with research laboratories. 
The second building is exclusively dedicated to academic teaching. 
At the engineering campus (Pólo II) of University of Coimbra there are buildings with solar PV 
systems installed and energy monitoring systems, namely the buildings of Mechanical and 
Electrical and Computer Engineering Departments and the building of the central services of the 
Campus. These buildings have different architecture characteristics, uses, HVAC and solar PV 
systems. 
These buildings with different characteristics, locations and profiles will allow us to make more 
specific models according to the use of the university buildings. 

 
Possible co-funding (Yes/No. If yes, specify the source of funding): 

YES. University of Coimbra 

Brief state of the art: 
 

Research on sustainable campuses and on sustainable communities are claimed as hot topics, 
being prolific fields to be studied and explored in a near future. 
University campuses can resemble small urban communities [1,2] with the same level of 
complexity, by the diversity of functional uses and users, and the consequent large consumption of 
resources, environmental impacts and energy demand. 
Literature has shown an evident commitment to actions that promote the implementation of 
renewable energy systems on campus and the reduction of energy consumption in buildings, 
through their retrofit [3]. However, the adoption of monitoring, storage and data treatment 
systems (energy and others) is still little applied and referenced. In fact, literature reports that 
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most of the consumption estimates are usually obtained based on electricity, water and/or natural 
gas bills [4] or through dynamic simulations [5], giving rise in many cases to inaccurate or of 
limited utility [6], either for carrying out research studies or for the purpose of efficient 
management and maintenance of installations. Although they provide a close overview of 
consumption, these estimates, when used to design measures in the energy area, such as the 
implementation of renewable energy generation systems or the buildings retrofitting, may offer 
inaccurate information on the actual consumption of campuses and lead to incorrect sizing of the 
systems [7]. 
Some examples of the implementation of similar systems, usually associated with smart meters 
and centralized management systems, show promising results and demonstrate the importance of 
more precise approaches in increasing the sustainability of campuses [8]. Similarly, smart grids are 
seen as viable solutions to manage energy demand, supply and also storage [9]. 
There is a large literature on energy management in micro-grids (µG). There are two main types of 
research. Research on transient conditions in these µGs and research on energy flow optimization. 
In both cases, as the systems are complex, a number of issues remain unresolved. 
Today there aren't any algorithms for convergence towards optimal energy solutions. Research in 
this field is still open, especially for intelligent buildings. 
The use of computer-aided tools may help to accelerate the introduction of energy efficiency 
concerns in buildings design since the urban planning phase. Buildings performance simulation 
(BPS) and optimization (BPO) tools have a growing interest due to their ability to predict buildings 
performances and by combining procedures that optimize that behaviour and act as a decision aid 
in early phases of the design process, where changes are still manageable [10]. 
In this regard, Building Information Modelling (BIM) based tools constitute the latest 
developments for the design and construction industry, being its use increasingly mandatory 
worldwide, taking advantage of the interoperability that these tools allow, and the real-time 
sharing of all the project information [11]. BIM based software as Revit is already coupled to 
energy simulation engine as EnergyPlus. However, as a methodology based essentially on the 
design of isolated buildings, the specific requirements of the urban environment are still to be 
explored. In the same means are the functionalities related to energy, namely the integration of 
design methods for energy production, storage and management systems [12] or of devices 
related to smart buildings. Although may be related to several aspects of buildings functioning, the 
“smartness” in buildings may also represent a relevant support in the flexibility, adaptability and 
efficiency of the building’s response to external conditions [13], such as its potential for capturing 
renewable energy sources. 
In this way, several aspects of research opportunities are detected that, together, are believed to 
contribute to the leverage of more energy efficient and sustainable communities. 

 
Possible work plan with partner, incl. timeline (and time spent by PhD student at partner 
laboratory): 
The work plan is divided in 6 work packages (WP): 

 
WP1. Literature review and identification of requirements 
Several perspectives for further investigation are crucial to clarify, before developing the remaining 
project tasks: (i) update the methodologies and characteristics currently missing in the definition of 
energy efficient urban communities; (ii) cost effectiveness survey based on the literature meeting 
the optimal density for the share of resources; (iii) search for methods for sharing common 
resources and renewable energy production at the urban scale; and (iv) survey on existing methods 
and tools to manage and optimize energy consumption, production and storage in urban 
environments. 
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Building design parameters and energy systems that may be influenced by urban context, as well as 
urban elements capable of influence buildings energy performance, in a mutual effect, will be 
identified: buildings design characteristics and energy systems. The result of this task will be a list of 
prerequisites to be satisfied in the subsequent tasks. 
This WP is led by University of Poitiers (UP). 

 
WP2. Monitoring 
Several test buildings (at the University of Poitiers and the University of Coimbra) were identified to 
be used as case studies. These buildings are equipped with monitoring systems. The monitored data 
will be collected, treated and analyzed, providing an understanding of the evolution of the energy 
consumption and production. Later, this information will be used to validate the simulation models 
(WP3). In some cases, depending on the building and system, some independent monitoring 
campaigns may be necessary. 
This WP is led by University of Coimbra (UC). 

 
WP3. Modelling and simulation 
In this task, the selected campus buildings (case studies) and their infrastructure will be used to 
develop the simulation models, based on BIM (Building Information Modelling). The buildings 
energy performance will be assessed through dynamic simulation (e.g., EnergyPlus). In a first phase, 
the buildings and their systems will be evaluated individually. Afterwards, they will be integrated in 
an urban matrix (campus) and assessed simultaneously, following the energy management of flows 
defined in WP5. 
This WP is led by UC. 

 
WP4. Optimisation of energy sources and associated storage 
The mix of energy sources and storage systems will depend on the specific nature of the buildings. 
Regarding the forecasting of production and consumption levels, the case studies’ models will be 
used to define optimal architecture corresponding to these case studies and which can then be 
applied to all the campuses in Poitiers and Coimbra. Afterwards, in what concerns the transient 
quality of the energy, a set of control rules that allow to have a power quality without disturbances 
in these low inertia networks will be defined. 
This WP is led by UP. 

 
WP5. Energy management of flows 
The energy management will be based on the physical modelling of buildings and infrastructure 
(WP3). Knowledge of their technical characteristics, as well as their maintenance and evolution will 
lead to more resilient and efficient management of energy and infrastructure. The aim is to optimize 
the distribution of energy flows between buildings and between production and storage. Different 
optimization algorithms, including genetic algorithms, will be tested to define the most efficient 
strategy. This will lead to the development of smarter buildings and districts. 
This WP is led by UP. 

 
WP6. Dissemination and communication 
The results of different stages of the project are disseminated through a selection of dissemination 
events and writing of scientific documents to be published in journals and communicated in 
conferences. 
This WP is led by UP. 



5 

 

 

 
M Milestones 
M1 List of prerequisites to be satisfied in the subsequent tasks 
M2 BIM-based modelled campus buildings 
M3 Algorithm to optimize the alternative solutions for energy sources and storage 
M4 Embodiment of the tool/method to be used in the management of energy flows 

D Deliverables 

Writing of thesis and research articles 

 

Timeline 
TIMELINE - 36 MONTHS 

 
 

YEAR 1 

 
 

YEAR 2 

 
 

YEAR 3 

WP    Description 

1 Literature  review  and  identificati on  of  requirements 

M1   M2   M3   M4   M5   M6   M7   M8   M9   M10   M11   M12   M1     M2   M3   M4   M5   M6   M7   M8   M9   M10   M11   M12   M1     M2   M3   M4   M5   M6   M7   M8   M9   M10   M11   M12 
 

1                                                        1                                                        1                                                      1 1                                                      1                                                        1                                                        1                                                         1                                                        1                                                        1                                                        1                                                         1  

2 Moni toring 

3 Modelli ng  and  si mulation 

4 Optimis ation  of energy s ources  and  storage 

5 Energy management of  flows 

6 Disseminati on   and   communication  

 
 

1                                                        1                                                        1  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1  
 
 
 
 

M1 

D1 

 
 

1                                                        1                                                         
1  

 
 
 
 
 

1                                                        1  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1                                                        
1  

 

 
1                                                        1                                                        1                                                         
1                                                        1                                                        1  

 
 
 
 
 

1                                                      1 1                                                      1                                                         
1                                                        1                                                        1  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1  

 
 
 
 
 
 
 

1                                                        1                                                        
1  

 
 
 
 
 

1 1                                                        
1                                                  1  

 
 
 
 
 
 
 
 
 
 

1                                                        1  
 
 
 
 

M2 

D2 

 
 
 
 
 
 
 
 
 
 
 

 
1                                                        1  

 
 
 
 
 

1 1                                                        1 1 1  
 
 
 
 

1                                                        1 1                                                        1                                                         1                                                        1 
 
 
 
 

M3 M4 

D3 D4 

The average time spent by a PhD student at each institution per year will be 6 months. These periods 
are clearly defined in relation to the objectives of each WP. 
From Month 1 to Month 6 - From month 13 to month 18 - From month 25 to month 30 : UP 
From Month 7 to Month 12 - From month 19 to month 24 - From month 31 to month 36: UC 
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