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The primary objective of this paper is to demonstrate improved energy efficiency for domestic hot water
(DHW) production in residential buildings. This is done by deriving data-driven optimal heating
schedules (used interchangeably with policies) automatically. The optimization leverages actively learnt
occupant behaviour and models for thermodynamics of the storage vessel to operate the heating mechanism
– an air-source heat pump (ASHP) in this case – at the highest possible efficiency. The proposed
algorithm, while tested on an ASHP, is essentially decoupled from the heating mechanism making it
sufficiently robust to generalize to other types of heating mechanisms as well. Simulation results for this
optimization based on data from 46 Net-Zero Energy Buildings (NZEB) in the Netherlands are presented.
These show a reduction of energy consumption for DHW by 20% using a computationally inexpensive
heuristic approach, and 27% when using a more intensive hybrid ant colony optimization based method.
The energy savings are strongly dependent on occupant comfort level. This is demonstrated in real-world
settings for a low-consumption house where active control was performed using heuristics for
3.5 months and resulted in energy savings of 27% (61 kW h). It is straightforward to extend the same
models to perform automatic demand side management (ADSM) by treating the DHW vessel as a
flexibility bearing device.
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				Abstract

				The primary objective of this paper is to demonstrate improved energy efficiency for domestic hot water
(DHW) production in residential buildings. This is done by deriving data-driven optimal heating
schedules (used interchangeably with policies) automatically. The optimization leverages actively learnt
occupant behaviour and models for thermodynamics of the storage vessel to operate the heating mechanism
– an air-source heat pump (ASHP) in this case – at the highest possible efficiency. The proposed
algorithm, while tested on an ASHP, is essentially decoupled from the heating mechanism making it
sufficiently robust to generalize to other types of heating mechanisms as well. Simulation results for this
optimization based on data from 46 Net-Zero Energy Buildings (NZEB) in the Netherlands are presented.
These show a reduction of energy consumption for DHW by 20% using a computationally inexpensive
heuristic approach, and 27% when using a more intensive hybrid ant colony optimization based method.
The energy savings are strongly dependent on occupant comfort level. This is demonstrated in real-world
settings for a low-consumption house where active control was performed using heuristics for
3.5 months and resulted in energy savings of 27% (61 kW h). It is straightforward to extend the same
models to perform automatic demand side management (ADSM) by treating the DHW vessel as a
flexibility bearing device.
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					simulazione ASN

					
				

				
					Il report seguente simula gli indicatori relativi alla propria produzione scientifica in relazione alle soglie ASN 2023-2025 del proprio SC/SSD. Si ricorda che il superamento dei valori soglia (almeno 2 su 3) è requisito necessario ma non sufficiente al conseguimento dell'abilitazione.
La simulazione si basa sui dati IRIS e sugli indicatori bibliometrici alla data indicata e non tiene conto di eventuali periodi di congedo obbligatorio, che in sede di domanda ASN danno diritto a incrementi percentuali dei valori. La simulazione può differire dall'esito di un’eventuale domanda ASN sia per errori di catalogazione e/o dati mancanti in IRIS, sia per la variabilità dei dati bibliometrici nel tempo. Si consideri che Anvur calcola i valori degli indicatori all'ultima data utile per la presentazione delle domande.

La presente simulazione è stata realizzata sulla base delle specifiche raccolte sul tavolo ER del Focus Group IRIS coordinato dall’Università di Modena e Reggio Emilia e delle regole riportate nel DM 589/2018 e allegata Tabella A. Cineca, l’Università di Modena e Reggio Emilia e il Focus Group IRIS non si assumono alcuna responsabilità in merito all’uso che il diretto interessato o terzi faranno della simulazione. Si specifica inoltre che la simulazione contiene calcoli effettuati con dati e algoritmi di pubblico dominio e deve quindi essere considerata come un mero ausilio al calcolo svolgibile manualmente o con strumenti equivalenti.
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