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Marie Sktodowska Curie Action —Postdoctoral Fellowship 2024

(MSCA-PF-2024)

Contact Person/Scientist in charge Name | Antonio
Surname
LaTorre
Email | a.latorre@upm.es
Department /Institute /Centre Name | Center for Computational Simulation (CCS)
(
Address | Campus de Montegancedo SN
28660, Boadilla del Monte
Province | Madrid

Research Area

Life Sciences (LIF)
Mathematics (MAT)
Physics (PHY)
Chemistry (CHE)

Social Sciences and Humanities (SOC)
Economic Sciences (ECO)

Information Science and Engineering (ENG)
Environment and Geoscience (ENV)

Brief description of the Centre/Research
Group

The Center for Computational Simulation (CCS) is one of the main
R&D centers within UPM. It hosts more than 90 researchers from the
UPM and from other institutions as well, such as URJC, UCM and
UAM.

The CCS is structured in different research areas that work both jointly
and independently to conduct cutting-edge research. The main
research areas are Big Data Analytics, Energy Efficiency, ICT for
Healthcare, New Computational Models and Algorithmics, Numerical
Simulation, Space Science, and Visualization and Data Interaction.

During the last few years, the center has worked on more than 110
projects, with over half of them being international projects and most
of them being competitively funded by public financing. Among all
these projects, several projects from the Horizon Europe (Core calls,
Flagships, Quantera, Marie Curie, etc.) and Next Generation EU
programs stand out.

URL: http://www.ccs.upm.es/

Project description

The researcher will be involved in a project that aims to create a tool
for Zero Energy Buildings (ZEB) assisted design through Artificial
Intelligence techniques. Specifically, the candidate will work on the
development of an optimization library based on metaheuristic
techniques with the goal of, starting from a preliminary building design,
modifying its envelope, cooling and shading elements, etc., in such a
way that its energy consumption is optimized. Furthermore, the
optimization process will take into account other factors such as the
cost of components used, their embedded carbon footprint, or the
resilience to climate change of the building. Therefore, part of the work
will involve integrating the optimization tool with a series of simulators
that allow evaluating the building's behavior from all these
perspectives.

The challenge faced in this project is significant, as the solution space
in which the search is conducted is enormous, and simulations of entire
buildings can be very costly. Hence, it will be necessary to develop
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surrogate models of the objective function that alleviate the
computational burden of the tool, allowing the avoidance of
simulations of parameter combinations with low expectations of
resulting in a desirable solution for the problem.

As a final goal, the developed artificial intelligence tool should be
integrated into some of the most widely used commercial software by
architects and designers. This aims to ensure that the design
methodology developed is adopted by architecture professionals to
meet the European Union's goals regarding ZEBs by the year 2030.

Applications: documents to be submitted and
deadlines

Candidates should provide:

-CV with emphasis on previous experience / knowledge on:
programming (in general, Python experience is a plus),
metaheuristics (Evolutionary Algorithms, Swarm Intelligence,
etc.) and Machine Learning (Classification and Regression
models).

- Letter of motivation

- Letters of references (not mandatory but recommended)

Deadline: 2024/04/30




