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According to the IEA (International Energy Agency), Heating Ventilating and Air Conditioning (HVAC) systems
account approximately for 50% of buildings energy demand. As a consequence, exploring energy
management strategies to enhance the operation performance of HVAC systems can lead to significant
benefits in terms of cost savings and greenhouse gas emissions reduction. In this context, the spread of
Information and Communication Technologies (ICT) and IoT sensors is contributing to an unprecedent
availability of long-term monitoring data related to energy performance and buildings indoor environmental
quality. This vast amount of data can enable the development of calibrated building energy models and datadriven control strategies to simultaneously optimise both indoor environmental quality and energy demand,
through multi-objectives optimisation and predictive data analytics. All data are exchanged with monitoring
system using 5G (Industry 4.0).

The purpose of this challenge is to provide an analysis and a feasibility study of a data-driven advanced
control system able to optimise the operation of HVAC systems in non-residential buildings. A critical
investigation on the current trends of predictive control technologies and algorithms will be performed to
define opportunities and potentialities, also in comparison to usual reactive controls. Different advanced
control strategies will be designed based on the input variables collected by the monitoring system, the
control outputs related to the available actuators and objective functions. The developed solutions will be
tested in co-simulation environments combining various state-of-the-art software and tools. The most
promising solutions will be identified according to both control performance with respect to the objectives
and their applicability in a real world scenario.

The Challenges are worth 8 curricular or extra-curricular credits. Check the curriculum of your degree
programme to verify if you have the possibility to choose a Challenge in substitution of your free choice
credits. Overcoming the Challenge allows the release of the Open Badge.
Check your institutional email, look for ‘Challenge@PoliTo’ and read the regulation carefully.
SIGN UP NOW! Places are limited!
For any questions, write to clik@polito.it
This challenge is carried out in the context of the CTE Next initiative, funds FSC by the MISE.
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