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Energy saving is crucial for existing buildings which is present a huge potential ofimprovement by a strong energy retrofitting. Often, the existing envelope components are not adequately insulated and deep refur bishment is required to comply current regulations to improve energy efficiency and address Nearly Zero Energy Building ( NZEB) goals. The strategies to enhance buildings energy performance involve heating and cooling demands strongly dependent by envelope quality (i.e. insulation, thermal mass, internal gain storage capacity and solar heat gains exploitation). Commonly, the suggested main retrofit interventions on envelope are glazed surfaces replacement, Solar Heat Gain Coefficient (SHGC) reduction and thermal transmittance ( U value) improvement by additional insulation layers or even components replacement. However, it is worthy to note that the resulting thickness of the external envelope and the payback time of the interventions are important supports for decision-making. The environmental issue related to C02 emissions during the operational phase of the building is encompassed into the standard energy certifica tion of the asset and the conversion factors to define fuels' impacts are available and updated. However, the calculation excludes the environmental impact due to energy used for materials' production and few officiai information sources provide accredited values, e.g. the Environmental Product Declaration (EPC). Going towards a Zero Energy Building, which reduces its environmental impact during the run ning phase, embodied energy claims an increasing weight. Thus, materials and components with low embodied energy should be favoured and endorsed. For this reason, the most influential rating systems worldwide available for building sustainability assessment (e.g. LEED, BREEAM, etc.) updated their check lists including criteria related to reduced energy for extraction, production and materials transportation on the field .
 The technological optioneering of envelope solutions to achieve both energy effic ien cy and eco nomie affordability is inevitably based on and supported by mult icriteria assessment frameworks. These frameworks should include energy, environmental and economie parameters to define the technolog ical suitability in different climate conditions identifying accurate optimization points, e.g. thickness of the insulation layer or heat storage capacity, considering energy saving and management costs in the !ife cycle. When actual optimization processes are required, computational parametric tools sup port to ease the options' performance comparison and to compute different combinations. Nowadays some tools are available into the main authoring software on the energy simulation market. Although different tools could be adopted, the need of transparency and custom workflows is crucial. In the present research, a specific multi-criteria methodological approach enables to outline a synoptic dia gram for each considered climate to compare the envelope technological solutions by aggregating LCA (Life Cycle Analysis) and LCC (Life Cycle Cost) factors. For LCA, Embodied Energy (EE) of the envelope materials and Primary Energy (EP) used during the running phase have been considered. For LCC Invest ment Cost (C) of the materials to enhance a baseline performance and related operational costs of the building based on Net Present Value (NPV) and Discounted Payback Period (DPP) have been adopted. The present study focuses as first on the construction coherency of different technologies used to define the external envelope of a test room, able to manage the energy flows resulting from different exter nal condit ions. Subsequently the definition of the technological basket , a parametric analysis based on reducing thermal losses and increase solar gains has been performed defining the most suitable technolo gies and façade configuration in three representative climate conditions at national level by calculating heating and cooling demand and related primary energy.
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				Abstract

				Energy saving is crucial for existing buildings which is present a huge potential ofimprovement by a strong energy retrofitting. Often, the existing envelope components are not adequately insulated and deep refur bishment is required to comply current regulations to improve energy efficiency and address Nearly Zero Energy Building ( NZEB) goals. The strategies to enhance buildings energy performance involve heating and cooling demands strongly dependent by envelope quality (i.e. insulation, thermal mass, internal gain storage capacity and solar heat gains exploitation). Commonly, the suggested main retrofit interventions on envelope are glazed surfaces replacement, Solar Heat Gain Coefficient (SHGC) reduction and thermal transmittance ( U value) improvement by additional insulation layers or even components replacement. However, it is worthy to note that the resulting thickness of the external envelope and the payback time of the interventions are important supports for decision-making. The environmental issue related to C02 emissions during the operational phase of the building is encompassed into the standard energy certifica tion of the asset and the conversion factors to define fuels' impacts are available and updated. However, the calculation excludes the environmental impact due to energy used for materials' production and few officiai information sources provide accredited values, e.g. the Environmental Product Declaration (EPC). Going towards a Zero Energy Building, which reduces its environmental impact during the run ning phase, embodied energy claims an increasing weight. Thus, materials and components with low embodied energy should be favoured and endorsed. For this reason, the most influential rating systems worldwide available for building sustainability assessment (e.g. LEED, BREEAM, etc.) updated their check lists including criteria related to reduced energy for extraction, production and materials transportation on the field .
 The technological optioneering of envelope solutions to achieve both energy effic ien cy and eco nomie affordability is inevitably based on and supported by mult icriteria assessment frameworks. These frameworks should include energy, environmental and economie parameters to define the technolog ical suitability in different climate conditions identifying accurate optimization points, e.g. thickness of the insulation layer or heat storage capacity, considering energy saving and management costs in the !ife cycle. When actual optimization processes are required, computational parametric tools sup port to ease the options' performance comparison and to compute different combinations. Nowadays some tools are available into the main authoring software on the energy simulation market. Although different tools could be adopted, the need of transparency and custom workflows is crucial. In the present research, a specific multi-criteria methodological approach enables to outline a synoptic dia gram for each considered climate to compare the envelope technological solutions by aggregating LCA (Life Cycle Analysis) and LCC (Life Cycle Cost) factors. For LCA, Embodied Energy (EE) of the envelope materials and Primary Energy (EP) used during the running phase have been considered. For LCC Invest ment Cost (C) of the materials to enhance a baseline performance and related operational costs of the building based on Net Present Value (NPV) and Discounted Payback Period (DPP) have been adopted. The present study focuses as first on the construction coherency of different technologies used to define the external envelope of a test room, able to manage the energy flows resulting from different exter nal condit ions. Subsequently the definition of the technological basket , a parametric analysis based on reducing thermal losses and increase solar gains has been performed defining the most suitable technolo gies and façade configuration in three representative climate conditions at national level by calculating heating and cooling demand and related primary energy.
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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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