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Abstract
The special issue “VSI:ATE_AESMT‘23" aims to provide novel research papers in the field of the Renewable Energy as a part of the conference “Alternative energy sources, materials and technologies (AESMT’23)". 
The conference was held in Sofia, Bulgaria in the time period 16 - 17 May, 2023.

Some more important points about the AESMT'23 conference are as follows:
  - Representatives of 24 countries (Bulgaria, Canada, China, Cuba, Germany, Greece, India, Iraq, Israel, Italy, Kazakhstan, Kosovo, Latvia, Macedonia, Poland, Portugal, Romania, Russia, Serbia, Singapore, Spain, Turkey, Ukraine, United Kingdom) sent their works to the conference;
 - The total number of the presented articles was 76 (46 of them orally, the others were posters);
 - After the preliminary review, 16 articles have been selected for submission in “Applied Thermal Engineering” journal.
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1. State-of-the-art and Special Issue contribution
The following is a presentation of the selected articles that are included in this Special Issue. Each article is briefly discussed in order to show the highlights of their contributions for their respective areas and the high quality of the research presented at the AESMT'22 conference.
In Ref. [1], a novel dynamic demand response quantification and control framework was built based on the secondary development of building energy simulation software and multilayer perceptron algorithm. In this framework, the demand response evaluation method can be used for different global temperature adjustment strategies under different external disturbances and internal loads, and the dynamic demand response control method could be further adopted for load reduction prediction and setpoint adjustment recommendation. The performance prediction model based on artificial neural network can predict the maximum load shedding during demand response period with an average absolute percentage error of 15 %, and the prediction error of load shedding intensity is ± 1 W/m2 for over 80 % of samples. Besides, the setpoint adjustment prediction model achieved an average absolute percentage error of 3 % while its prediction error is ± 0.25 ◦C for over 99 % of samples. The results prove that this research can provide reasonable suggestions for customers and load aggregators to achieve accurate control of setpoint adjustment in dynamic demand response conditions.
The combined flue gas cooler with integrally-molded spiral finned (IMSF) tubes, which combines in-line and staggered tube bundles to leverage the performance advantages of different arrangement modes, has been proposed in Ref. [2] to simultaneously achieve heat transfer enhancement, ash deposition prevention, and wear resistance. The comprehensive performance including thermal–hydraulic, ash deposition, and wear performance of in-line and staggered IMSF tubes has not been reported and has been investigated with a multi-field coupled numerical model in this paper. Results show that for inline tubes, increasing the transverse pitch (PT) can reduce ash deposition and wear with slightly decrease in the thermal–hydraulic performance and increasing the longitudinal pitch (PL) can improve the thermal–hydraulic performance, with a significant increase in ash deposition when PL reaches to120mm, while for staggered tubes, decreasing the PT can enhance the thermal–hydraulic performance and reduce wear, with a sharp deterioration in ash deposition when the PT reaches 80 mm, and increasing the PL can decrease wear and has a minor impact on the thermal–hydraulic and ash deposition performance. Also, in the design of combined flue gas coolers, inline tubes should be placed at the front and two rows of dummy tubes placed before the inline tubes, and a larger PT and a moderate PL should be adopted to effectively reduces the overall tubes’ wear and ash deposition; staggered tubes should be placed at the rear with an appropriate PT and a larger PL, enabling the full utilization of their excellent thermal–hydraulic performance while avoiding severe wear. This work can provide theoretical guidance and reference for the design and optimization of combined flue gas coolers to promote low-carbon emissions.
According to the temperature and humidity characteristics of different climates, Ref. [3] proposes a variety of operating modes of evaporative cooling-dehumidification air conditioning by different combinations of direct evaporative cooling (DEC), indirect evaporative cooling (IEC) and desiccant dehumidification (DDE). Appropriate temperature and humidity range is suggested for every operating mode. In low-humidity climates with temperatures of 28–32.7 ◦C, indirect evaporative cooling is employed for only temperature reduction. In low-humidity climates with temperatures of 32.7–40 ◦C, direct evaporative cooling is carried out firstly, followed by desiccant dehumidification. In moderate-humid climates with temperatures of 34.23–40 ◦C, direct evaporative cooling is carried out firstly to reduce the temperature to approximately 30 ◦C, followed by desiccant dehumidification, and finally indirect evaporative cooling. For high-humidity climates, desiccant dehumidification is firstly employed, then multiple-stage cooling can be employed based on the cooling requirement. The performance of these operating modes matching with moderate-temperature and high-humidity climates, high-temperature and low-humidity climates, and high-temperature and high-humidity climates respectively are demonstrated experimentally. In moderate-temperature and high-humidity climates, the system outlet air temperature is 23–26 ◦C and the relative humidity is 42.5–57.2%. In high-temperature and low-humidity climates and high-temperature and high-humidity climates, the effects of ambient temperature and humidity on the cooling efficiency (η), cooling capacity (Qc), and Coefficient of Performance (COP) were explored, and their maximum values are 0.914, 5156.4 W, and 14.8; 8.15, 4158.8 W, and 11.96, respectively.
In Ref. [4] a solar-assisted regenerative desiccant air conditioning is proposed for humid climate regions. In addition, the indirect evaporative cooling is employed to reduce air temperature. The air conditioning system can work in three different modes: dehumidification (DE), dehumidification-indirect evaporative cooling (DE-IEC), and dehumidification-indirect evaporative cooling-return air (DE-IEC-RA), in response to different humid climate conditions. The working region and system performance of the three working modes are explored theoretically and experimentally. The corresponding temperature regions of the above three working modes are 22–26 ℃, 26–34.7 ℃ and 34.7–40 ℃, respectively. With these operational modes, the supply air temperature and humidity can be within 23.2–26.1 ℃ and 51.4–59.7 %. In DE-IEC and DE-IEC-RA modes, system cooling efficiency ηDE-IEC and ηDE-IEC-RA reach 1.0–2.79 and 1.93–2.70, respectively. Moreover, the relative humidity of the supply air after desiccant dehumidification can be kept below 60 % within 95 min. With solar-assisted electric heating regeneration, the desiccant regeneration time is 24–30 min, 18–28 min shorter than only solar or only electric heating regeneration.
Windows significantly influence a building’s indoor environment and energy consumption due to their high optical transmittance and low thermal resistance comparing with walls, affecting both indoor daylight comfort and heat gain or loss. Thermotropic (TT) materials can offer dynamic regulation of solar energy, improving building energy efficiency. Parallel slats transparent insulation materials (PS-TIM) integrated into the air cavity of double-glazing windows can effectively increase the thermal resistance of a window. In Ref. [5], these two advanced technologies were combined to develop a new type of adaptive fenestration system, named Thermotropic Parallel Slat Transparent Insulation Material (TT PS-TIM) system. The selected TT hydrogel, 5 wt% poly(N-isopropyl acrylamide) (PNIPAm), was sandwiched within polymethyl methacrylate (PMMA) slices. The slats were subsequently proposed between two glass panes to form a parallel slat transparent insulation materials system. To investigate the thermal and optical properties of the TT slats as well as the thermal performance (i.e., solar heat gain coefficient, and dynamic thermal performance in summer and winter) of the TT PS-TIM system with different slats intervals, a novel model combining Ray-tracing technique and Computational Fluid Dynamics (CFD) has been proposed. The findings of this study reveal that a TT PS-TIM system incorporating 5 wt% PNIPAm slats can offer a substantial reduction (up to 0.5) in solar transmittance as it transitions from a clear to a translucent state. Accompanied with the phase transition of the TT slats, there is a significant reduction in the Solar Heat Gain Coefficient (SHGC) of the window system. This effectively decreases the unwanted solar heat gain, thus improving the overall buildings thermal performance. According to the advanced transient simulation results based on the weather conditions of London, the TT PS-TIM system exhibits superior performance evidenced by over a 30% reduction in heat gain during summer and approximately a 20% reduction in heat loss during winter in contrast to a conventional Double Glazing (DG) system. This is evident in the form of reduced heat gain during summer and minimized heat loss during winter, resulting in a more thermally balanced environment throughout the year. The comprehensive thermal investigation of TT PS-TIM can effectively help to increase the accuracy of the further energy and daylight analysis.
Amidst escalating global warming challenges, the demand for sustainable, carbon-free cooling technologies in buildings has become pressing. While radiative cooling (RC) and indirect evaporative cooling (IEC) are carbon–neutral, their efficacy is constrained by a limited cooling capacity. Ref. [6], introduces an innovative passive air conditioning module that integrates RC and IEC to boost efficiency. The RC-IEC module unifies the air-conditioning process in both the RC and dry channels of the IEC unit, ensuring air cooling with a constant humidity ratio. A portion of the IEC dry channel outlet air is redirected to the wet channel to augment the efficiency of the IEC process. The outlet air from the wet channel is directed to the secondary RC air channel for cold energy recovery instead of being directly exhausted. The developed mathematical model, validated with experimental data, demonstrates that the RC-IEC system lowers the supply air temperature by 0.88 ◦C compared to the IEC-only system. This corresponds to an 11.91 % and 9.94 % improvement in dew-point effectiveness and cooling energy gain, respectively. A parametric study indicates the system’s suitability for hot, arid climates, with optimal performance at a wet channel air mass fraction of 0.31. The analysis of the annual cooling performance of the RC-IEC system across diverse climates, spanning from Athens to Singapore, spotlights Dubai’s system as the most efficient, achieving a remarkable annual gain of 1081.09 MJ. The study emphasizes the need for tailored strategies, such as advanced air dehumidification technologies, to optimize cooling in humid regions like Singapore.
In Ref. [7], developing a sustainable and low-carbon society calls for energy conservation of buildings. On this purpose, green air-conditioning systems driven by renewable energy have been encouraged as alternative to the present vapor-compression air-conditioning system. Absorption system is one promising representative, but relatively lower performance impedes its application. To improve, we propose an air-conditioning battery system (ACBS) that evolves from the traditional absorption system. Its COP attains four by incorporating a refrigeration cycle with a battery cycle, realizing energy storage when producing cooling effect. Driven by renewable energy, ACBS is a green air-conditioning system for being environmental friendly with refrigerant water and avoiding the combustion of fossil fuels that emits a large amount of CO2 bringing in environmental issues. The critical part of ACBS is the capacitive deionization (CDI) regeneration process, which concentrates absorbent by electrical adsorption. Simulation investigation has been made in this paper to reveal the mechanism. A two-dimensional model has been established and validated to depict the dynamic response at different electric adsorption stages. Analysis has been conducted based on the models to expose the influence of some critical parameters. The results show that the enhancement of COP could exceed 50% with optimum design parameters.  
In Ref. [8], a controllable separated heat pipe that can regulate heat transfer is introduced into the PCM cold storage system to resolve its issues. A novel controllable separate heat pipe-based cold storage temperature control system is proposed. The dynamic temperature control ability and cold storage characteristics of the system under various operating conditions are revealed through experiments. As a result, the spatial inhomogeneity of the temperature field of the PCM is discovered which is related to the unsteady heat transfer between the PCMs in different regions and to the on–off state of the controllable separate heat pipe. In the discharging mode, the stable temperature control time of the compartment decreases by 53% when the temperature decreases from 7 °C to 1 °C. In addition, a lower inlet temperature of the ethylene glycol solution results in faster cold storage rates and greater temperature differences of the PCMs in different regions (the maximum temperature difference is 3.47 °C when the inlet temperature is about 26 °C). Moreover, the results of door opening experiments show that the temperature can be controlled within an accuracy of 2.5 °C when the door opening time is 60 s, demonstrating the temperature regulation ability of the system. The results verify the feasibility of the technical route and provide a valuable reference for the optimization of precise temperature control systems.
Ref. [9] presents a radiant floor enhanced with PCMs which was experimentally investigated at large-scale within the H2020 European project IDEAS. The system was composed of two types of PCMs, one for heating and one for cooling, installed in a building demonstrator equipped with an existing air handling unit (AHU). Data showed that in summer thermal loads were absorbed by PCM during the day. Heat was then released in the night to maintain indoor temperature close to the setpoint. In winter, the radiant floor integrated with the AHU allowed to achieve 13 % energy savings compared to the sole AHU. PCM thermal storage allowed to maintain the setpoint temperature of 20 °C from 9 h up to almost 30 h after the switching off of the systems.
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