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Abstract

:

This pioneering Special Issue aims at providing the state-of-the-art on open energy data analytics; its availability in the different contexts, i.e., country peculiarities; and at different scales, i.e., building, district, and regional for data-aware planning and policy-making. Ten high-quality papers were published after a demanding peer review process and are commented on in this Editorial.
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1. Overview


Open data and policy implications coming from data-aware planning require collection and the pre- and postprocessing as operations of primary interest. These procedures require that data are freely available to people and decision-makers. Openness is, therefore, the best way. Referring to the relationship between data and energy, public administrations, governments, and research bodies are promoting the construction of reliable and robust datasets (i) to pursue policies coherent with the sustainable development goals, as well as (ii) to allow citizens to make informed choices. Energy engineers and planners must provide the simplest and most robust tools to collect, process, and analyze data, to offer solid data-based evidence for future projections at building, district, and regional scales for an effective systems planning.



For all these reasons, researchers encouraged by the call for papers shared their original works in the field of ‘’Open Data and Energy Analytics’’. Among the numerous submissions, the following 10 successfully passed the review process.




2. A Short Review of the Contributions to This Issue


Cutting-edge outcomes of ongoing and recently ended European research projects are published in this Special Issue. In detail, two H2020 projects, namely, PLANHEAT and HOTMAPS, are the sources of innovative results published in three original articles.



The paper authored by Fremouw et al. [1] deals with the role played by open data in supporting urban transition planning, thanks to the energy potential mapping within the H2020 project PLANHEAT. The aim of the paper is to identify the principal recurring issues in energy data acquisition and processing to overcome the existing barriers in data availability. An increase of the quality of energy mapping tools follows the relevance and availability of energy data. Thanks to the activities of the HOTMAPS project, Pezzutto et al. [2] present the design of an open-source toolbox to support urban planners, energy agencies, and public administrations for planning the heating and cooling supply at different scales. A bottom-up approach is used to collect and analyze market data related to space heating and domestic hot water systems and their performance in Europe. Within the same HOTMAPS project, Müller et al. [3] face the challenge of uncertainties coming from different databases and from large differences in available datasets among EU countries. A top-down approach is proposed, and a comparison between country-level and municipal-level building stock data is made for gross floor area and energy demand for space heating and domestic hot water. Transparency and regular update of datasets fostered by the increase of smart meters installation are crucial to support and effective energy planning.



Moreover, this Special Issue presents also different research works dealing with the potential of gathering useful information from available data in different fields, both for performance assessment and future scenarios design.



Korkovelos et al. [4] illustrate an overview of open-access geo-spatial data and GIS-based electrification models aiming to support SDG7, with a detailed discussion on their role in answering complex policy questions. Their research work presents an updated version of the Open-Source Spatial Electrification Toolkit (OnSSET-2018), which is described in detail and applied to a case study in Malawi, comparing the cost of different electrification options by 2030. The results highlight that the optimal mix includes off-grid PV systems for two-thirds of the population, and power grid extension for the rest. The sensitivity analysis provides additional insights on the crucial role of electricity demand projections in the optimal electrification solution.



Electricity data can also support a better evaluation of the distributors’ performance, as described by Ganhadeiro et al. [5] in a case study in Brazil. The authors propose an improved methodology to better assess how environmental variables affect the energy efficiency of electricity distribution companies. The methodology presented by the authors can be extended to other countries where there is at least some influence of private sector in energy distribution, or any other regulated service.



Another interesting case for the potential of data in supporting energy analyses is presented by De Kok et al. [6], who focus on the use of user-generated contents in social media to understand and improve the energy consumption behavior of individuals. The authors highlight the interesting potential of social media content as a complementary support to other sources, thanks to the massive amount of data and the low cost of analysis. Thanks to an image and text processing pipeline, relevant information can be extracted to describe different energy-consuming activities. The strengths and weaknesses of this approach are presented, by applying the method to two case studies in Amsterdam and Istanbul.



Zipperle and Orthofer [7] present an innovative open-source interface for MESSAGEix model, named d2ix. MESSAGEix is an optimization model for strategic energy planning and integrated assessment of energy–engineering–economy–environment systems, including effects such as emissions, economic development, land and water use, and health implications. It can be linked also to the general-economy MACRO model to incorporate feedback between prices and demand levels for energy and commodities. The d2ix interface enables concise presentation and editing of model input data and increases the accessibility and transparency of the modelling processes, reducing barriers and simplifying collaborative working.



In the narrow field of energy efficiency in the built environment, Attanasio et al. [8] propose a methodology for the automatic estimation of building primary energy demand related to space heating and to the characterization of the relationship between the latter and the main building features. The methodology was tested using an energy performance certificate database with 90,000 flats in Piedmont region (Italy) and four machine learning algorithms. The methodology can be used for quick estimation of expected building energy demand as well as setting credible targets for improving building performance.



Another application of data analysis techniques in the built environment is presented by Manfren and Nastasi [9]. They describe an integrated workflow from parametric energy performance analysis to model calibration. A passive house building is a case study that seeks to show an effective and transparent way to link design and operation performance analysis together with reducing the efforts in modelling and monitoring by providing parametric performance boundaries. These performance boundaries are used to ease monitoring process and to identify insights in a simple, robust, and scalable way.



Finally, Vialetto and Noro [10] present an application of Internet of Things (IOT) and Industry 4.0 concepts to the industrial energy efficiency. A clustering modelling approach for the short-term forecasting of energy demand in industrial facilities is shown. The forecasting model is applied to an industrial facility (wood processing industry) with simultaneous heat and electricity demand, where it proves to be effective, with a very small error in the order of 3%.
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