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[bookmark: OLE_LINK1][bookmark: OLE_LINK2]The trend of the global energy matrix change is toward a smart energy system with an optimized interaction between the demand-side and the supply-side. In this perspective, a smart energy system has many features such as a high share of renewable energy systems, concrete integration of energy systems, active interactions of different energy sectors, utilization of the most advanced clean energy technologies, the lowest rate of losses using local energy systems (i.e., the so-called energy islands) and the highest possible rate of utilization of waste or freely available energy flows. On the other hand, fast-growing of energy production from renewable energy sources offers more attractive, cost-effective opportunities to design and employ the local energy systems. Although integrating more renewable energy sources is a technological and economic challenge for the electricity network, it can be accounted as an opportunity to optimize the electricity system operation in synergy with other energy vectors such as district heating/cooling or gas networks to increase the hosting capacity for renewable sources.
To cover the above-mentioned promising and dynamic areas of research and development, this special issue was launched to gather contributions in multi-energy islands and related subject areas. In total, 38 papers were submitted to this special issue. Out of them 12 were selected for publication which denotes an acceptance rate of 31.6%. The accepted articles in this special issue cover a variety of topics, ranging from design and analysis (e.g., techno-economic and exergoeconomic) of multi-energy systems ‎[1]-‎[8] to operation management and optimization of such systems in different applications ‎[9]-‎[12].
Focusing on production of domestic hot water (DHW) and power in the scale of retail buildings, the paper authored by Roushenas et al. ‎[1] presents a novel integrated system based on a combination of solid oxide fuel cell (SOFC) with compressed air energy storage (CAES) and turbocharger where the energy, exergy, and emissions are quantified through parametric analysis for evaluating the overall system performance.
The work done by Musharavati et al. ‎[2] illustrates a poly-generation system including a Kalina cycle, a reverse osmosis unit, a PEM electrolyzer and a thermoelectric module that can generate power, freshwater, hot water and hydrogen. A tri-objective optimization is also conducted to find the optimum states of the proposed system and complemented by exergy analysis. The conducted research on such a poly-generation system provides valuable information for designers to create new systems with multi products, including heating, cooling, electrical power, hydrogen and fresh water with the highest thermodynamic and economic performance.
The works done by Arnaudo et al. ‎[3] elaborates on improving the heat recovery potential of a local source to reduce further the carbon footprint of a district heating network based on a promising synergy between the district heating and a local supermarket, equipped with a particular type of refrigeration system. A set of scenarios shows the techno-economic and environmental impact of two control modes (namely separate control driven by the supermarket internal operation and joint control based on power-to-heat, driven by either electricity prices or electricity CO2 emissions) compared to a baseline with no interaction.
 To produce electricity, steam, hydrogen and oxygen while dealing with the intermittency of some energy sources, an innovative multi-generation energy system based on a pressurized cavity-based solar power tower and latent thermal energy storage is proposed by Sadeghi et al. ‎[4] to harness the solar energy continuously. A comparison between the proposed integrated and other solar systems studied in the past shows that the proposed integrated system has the highest performance compared to previous solar hydrogen systems in energy and exergy efficiencies.
The work done by Khanmohammadi and Musharavati ‎[5] deals with the thermodynamic modelling, exergo-economic analysis and multi-objective optimization of a new multi-generation energy system using geothermal as the primary energy source. The results indicate that by leveraging the multi-criteria optimization techniques, it is possible to considerably reduce the unit cost of the product while increasing the exergy efficiency.
Authors of Ref. ‎[6] study a mechanical vapour compression desalination system, driven by a concentrated photovoltaic/thermal wherein the produced power by the organic Rankine cycle system and panels is supplied as the electricity demand of a hypothesized neighbourhood and surplus power is utilized to generate freshwater by a desalination unit. The proposed co-generation system is analyzed using thermodynamic and economic principles and a sensitivity analysis is performed for both summer and winter conditions to understand the effect of solar radiation on the system’s performance.
In Ref. ‎[7], the effect of employing a compound parabolic collector on the yearly auxiliary energy saving of a solar water heating system is investigated numerically and compared with the energy performance of a typical flat plate collector by considering several locations worldwide with high and low solar radiation and electricity prices. A feasibility study on the studied locations implies that investment in a compound parabolic collector is feasible in locations with the highest electricity prices, regardless of solar radiation availability.
A comprehensive study on the effects of truncation positions of a new-type truncated compound parabolic concentrator on the performances of concentrating photovoltaic and thermal (CPV/T) systems is conducted in Ref. ‎[8] regarding the optical performance of the concentrator, temperature distribution of PV, energy and exergy efficiencies of the CPV/T systems. To realize the objective of the study, a method to design eliminating multiple reflections (EMR) concentrators with various truncation positions is proposed firstly. Then ray tracing of EMR concentrators is conducted to obtain the optical efficiency and irradiance distribution. Subsequently, PV temperature distribution, energy and exergy efficiencies of CPV/T systems are predicted by a two-dimensional electrical-thermal coupled model. Finally, the performance of CPV/T systems are compared with those of PV systems.
Moretti et al. ‎[9] present an innovative mixed-integer linear programming (MILP) formulation for the operational planning of multi-energy systems featuring thermal generators arranged in series and/or parallel with different and/or variable heat delivery temperatures and filled-tank thermal energy storage. The proposed linearized water-flow MILP model allows identifying of scheduling solutions that are feasible and equal or better than the solutions found by solving the MINLP mode.
In Ref. ‎[10], a workflow for automatic modelling of district heating networks in an existing CityGML-based urban simulation platform is proposed using the greedy Prim’s algorithm for optimized pipe routing and an empirical logarithmic function for optimized pipe sizing. The study concludes that the workflow provides reliable results along with essential parameters of a district heating network. Given its low demand for data availability and speed, it can also provide the stakeholders with results to steer decision making on new or to-be-extended heating networks during the early planning process.
The article, authored by Karakoyun et al. ‎[11], focuses on a comprehensive analyzing method to eliminate the discrepancies between the proposed and actual values of heat flux and heat transfer coefficients happening in radiant systems. The critical point of this study is thus to enable a comprehensive practical and numerical proof to better comprehend the heat transfer characteristics of the radiant heated ceiling surfaces, along with composing an artificial neural network (ANN)-based approach to ascertain the best-fitting model.
Finally, the work done by Amani et al. ‎[12] presents a state-of-the-art review of the various dehumidification technologies available in the agricultural industry. Their findings show that most studies on alternative dehumidification methods concentrate on condensation on a cold surface using a heat pump, followed by air-to-air heat exchangers and adsorption systems. In contrast, all the existing literature on adsorption-based dehumidification focuses on liquid desiccants.
We hope the readers will find these papers interesting, informative and stimulating for further research in the field.   
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