
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ISBN: 979-8-3313-1854-3 

ISES and IEA SHC International 
Conference on Sustainable and 
Solar Energy and Buildings and 
Industry (EuroSun 2024) 

Limassol, Cyprus 
26-30 August 2024 

Volume 1 of 2 

 

 



Printed from e-media with permission by: 

 

Curran Associates, Inc. 

57 Morehouse Lane 

Red Hook, NY  12571 

 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Copyright© (2025) by International Solar Energy Society 

All rights reserved. 

 

Printed with permission by Curran Associates, Inc. (2025) 

  

For permission requests, please contact International Solar Energy Society 

at the address below. 

  

International Solar Energy Society 

Wiesentalstr. 50 

79115 Freiburg 

Germany 

 

 

 

Phone:  +49 761 459 06 0 

Fax:  +49 761 459 06 99 

 

hq@ises.org 

 

 

Additional copies of this publication are available from: 

 

Curran Associates, Inc. 

57 Morehouse Lane 

Red Hook, NY 12571 USA 

Phone:  845-758-0400 

Fax:      845-758-2633 

Email:   curran@proceedings.com 

Web:     www.proceedings.com 



01. Energy Efficient Buildings
 

Baril, D., Athienitis, A., Ge, H. 1
 

Fernández, B.G., Fernández-Balbuena, A.A., Jaureguizar, M., Garcia, M.A., Vázquez-Moliní, D. 12
 

Geagea, T. 22
 

Gottkehaskamp, B., Romero, J., Talke, M., Hepf, C., Auer, T. 33
 

Gottkehaskamp, B., Hepf, C., Chong, A., Miller, C., Auer, T. 46
 

Nienborg, B., Khamidov, D., Bampi, B.B., Frison, L. 58
 

Nienborg, B., Uhl, A., Rodenbücher, B., Engelmann, P. 70
 

Ochs, F., Streicher, W., Karsbergen, V.v., Thür, A. 82
 

Papadopoulos, P., Luparelli, A., Kyprianou, I., Carlucci, S. 88
 

Potonik, J., Košir, M. 98
 

Reim, M., Weinläder, H., Weiglein, C., Körner, W., Wolfrath, E., Studtrucker, M., Brütting, M., Weismann, S. 110
 

Valencia, S. 121
 

Weinläder, H. 133
 

ii

Air-based BIPV/T for Low-arctic Applications

Energy Building Sustainability by Optimized Daylight Tubes

Enhancing Thermal Performance of Roofs Within Heavy-Weight Thermal Mass Residential
Buildings in The Warm Mediterranean Climate of Lebanon

A Parametric Study: Impact of Thermal Mass on Summer Overheating for Residential Buildings
in Germany

Integration of Weather and Emission Predictive Control (WEPC) into Building Energy
Simulations

Model Predictive Control of a Heat Pump System Integrated with PVT Collectors and Ice
Storage

Propane-based heat pump solutions for existing multi family houses – requirements and
possible system solutions

Space Heating and Cooling Demand of Buildings in the Perspective of Climate Change in Cold
and Hot Climates – Is this a Risk?

Occupant feedback on indoor humidity assessment

Deep Learning Techniques for Prediction of Non-visual Luminous Content of Cellular Offices

Thermal Characterization of Single Greening Components and Green Roofs

A Review of the Coherence of Strategies to Optimize Photovoltaic Systems within the Built
Environment in Nordic Countries

Thermal Characterization Of Living Wall Systems



 

02. Sustainable heating and cooling systems for buildings
 

Beltran, F., Sommerfeldt, N. 146
 

Bockelmann, F., Peter, M. 154
 

Bulut, Y., Wijhe, A.v., Kemp, R., Dubhashi, V. 165
 

Coca-Ortegón, A., Simón-Allué, R., Belda, A., Lozano, I., Martinopoulos, G., 
Tsimpoukis, A., Nikolopoulos, N., Lara, Y. 176
 

Daborer-Prado, N., Wagner, C. 187
 

Fares, H., Pierrès, N.L., Chèze, D., Wurtz, E. 196
 

Gumhalter, M., Gradl, P. 208
 

Jiao, Q., Jiao, X. 216
 

Kasturi, P., Torio, H., Schwarz, J.S. 228
 

Marco, J.M., Mselle, B., Vilà, R., Medrano, M., Castell, A., Cofré-Toledo, J., Solé, C. 240
 

Mesquita, L., Weiss, A., Thornton, J., Djebbar, R. 250
 

Miró, R.V., Capiello, F.L., Cimmino, L., Medrano, M., Martorell, I. 262
 

Monteleone, W., Ochs, F. 273
 

Nielsen, E., Furbo, S., Fan, J. 285
 

iii

Techno-Economic Comparison of Different Solar Photovoltaic/Thermal (PVT) Absorber Designs
for Ground Source Heat Pump (GSHP) Integration

Energy concepts with high solar fraction for multi-family houses

Quantifying the effect of radiator capacity on hybrid heat pump performance using a hardware-
in-the-loop setup

Sizing an Electrical Storage in Combination with Thermochemical Storage for a PVT-Driven
Energy System in a Residential Application

Mathematical modelling of an Innovative Ice Storage system

Energy Performance and Environmental Impact of Solar Photovoltaic, Thermal and Hybrid PVT
Panels in an Individual House

Providing Flexibility for District Heating Grids with Thermally Activated Building Structures in
Residential Buildings

Research And Analysis Of Solar Heat Pump Performance

Simulation of a Photovoltaic-Thermal (PV-T) Air Source Heat Pump (ASHP) System for Building
Thermal Demands

Potential thermal energy storage technologies for radiative cooling implementation in
buildings

Solar Radiant Floor and Sub-Surface Ground Heat Exchanger Thermal Storage System:
Feasibility and Performance Assessment

Integrating Radiative Cooling and Chilled Ceilings in Buildings: A Simulation Study for
Sustainable Cooling

Comparative study on small-scale HPs for decentral DHW preparation in multi-family buildings

Domestic hot water heating with direct electricity from PV panels and the grid



Nissim, R., Palma, A.L., Pietra, B.D., Segreto, M. 297
 

Sauer, C., Werner, F., Schmelzer, C., Georgii, M., Orozaliev, J., Vajen, K. 310
 

Verma, R., Rakshit, D. 322
 

Walter, J. 334
 

Weismann, S. 346
 

iv

S.A.P.I.EN.T.E Experimental Test Facility For Full-Scale Testing Of New Configurations Of
Collective Thermal Electric Self-Consumption From Renewable Sources. First Experimental
Test With Thermo-Photovoltaic Collectors Plant

Monitoring an innovative cold district heating network with decentralized heat pumps and
sewage water as heat source

Achieving Sustainable Buildings: Balancing Energy Efficiency and Comfort through Ventilation
Management

Investigation of the Influence of Instantaneous Water Heaters on the Efficiency of
(Regenerative) Central Heating Systems in the Simulation Environment TRNSYS

Development of a Hybrid Collector for an Innovative Energy Supply System Using Molecular
Solar Thermal Energy Storage



 

03. Solar and Efficient Districts
 

Fan, J., Nielsen, E., Furbo, S. 360
 

Huber, P., Drück, H., Hafner, B., Dott, R. 371
 

Lichtenegger, K., Unterberger, V., Gölles, M. 382
 

Matuska, T., Sourek, B. 391
 

Tamm, S., Berberich, M. 398
 

Venturi, E., Ochs, F., Magni, M., Dermentzis, G. 409
 

Volk, P., Schmelzer, C., Kusyy, O., Orozaliev, J., Jordan, U., Vajen, K. 421
 

Wagner, C., Dehner, H. 432
 

Wissocq, T., Lamaison, N. 444
 

v

Yearly thermal performances of Danish solar heating plants

Development of a new generation of cold district heating systems with water as heat transfer
medium

Predictive Rule-Based Control Strategy for Optimizing the Operation of Solar District Heating
Plants

Comparison of Solar Systems with Seasonal Storage for Renewable Heat Production for District
Heating

Integrating Concentrated Solar Thermal in District Heating - A Simulation Study in TRNSYS

Evaluation of positive energy districts with district heating and heat pumps

Two case studies for renewable district heating with solar fraction  70 %

Sensitivity Analysis of Solar District Heating Systems

Improved Pre-calculation of Solar Thermal Production for Milp-based Optimization Problems



 

04. Sustainable Process Heat for Industry
 

Akar, S., Kurup, P. 457
 

Christodoulaki, R., Rovira, A., Abbas, R., Solano, J.P., Barnetche, M., 
Muñoz, J., Ibarra, M., Barbero, R., Androutsopoulos, A. 470
 

Famiglietti, A., Abbas, R. 478
 

Gonzalez-Aguilar, J., Barreto, G., Romero, M. 489
 

Seidnitzer-Gallien, C., Gradl, P., Bühne, X., Gumhalter, M. 494
 

vi

Parabolic Trough Collector Cost Update for Industrial Process Heat in The United States

ASTEP Project: Status And Progress At 2024

Hybrid Steam Generation for Industry Using Linear Fresnel Solar Collectors and High
Temperature Heat Pump

Pilot plant for hydrogen production using high-temperature solid oxide electrolyser and solar
heat and power

Dynamic Energy Management Model: A Catalyst for Carbon Neutrality in Austrian Thermal
Baths



 

05. Sustainable Energy Infrastructure and Electrification
 

Irandoostshahrestani, M., Turcotte, P., Rousse, D.R. 505
 

Koubar, M., Jalilzadehazhari, E., Wessberg, M., Boork, M., Wikstrom, J., Munkhammar, J. 512
 

Moll, V.M., Bibiloni, P.A., Vidal, J., Canals, V., Díaz-Torres, Y., 
Moià-Pol, A., Alonso, I., Mas, B. 524
 

Pokorny, N., Zavrel, V., Safranek, J. 536
 

vii

Custom sizing and cost analysis of a PV-battery system: Dual-purpose application for
residential load and agricultural water needs

Techno-Economic Analysis of a Stationary Battery Storage Operating on Frequency Regulation
Markets in a Church Powered with PV System

Enhancing Energy Transition on Campus: Implementing Thermal Accumulation Mechanisms for
Flexibility

Scenarios for Integration of Power to Heat Technology in Czech District Heating Systems



 

06. Thermal energy storage
 

Aliyari, N., Fernandes, M.S., Gaspar, A.R. 547
 

Kirincic, M., Trp, A., Lenic, K., Batista, J. 561
 

Castro, A., Babul, K., Cano, M.S.R., Saldaña, J.L.B., Camacho, M.J.A., 
Montesinos, J.A., López, A.M.P., Gil, B., Rosiek, S. 573
 

Daborer-Prado, N., Zettl, B., Issayan, G. 584
 

Gonzalez-Aguilar, J., Barreto, G., Romero, M., Giaconia, A. 591
 

Krabben, Y., Sztranyovszky, L., Roos, P., Schäfer, F., Palacios, A., Stamatiou, A. 600
 

Nwaigwe, K.N., Budu, M.N.A.A. 609
 

Risti, A., Mlakar, U., Mal, S., Hengel, F., Helden, W.v., Stritih, U., Logar, N.Z. 619
 

Tosatto, A., Ochs, F., Muser, C., Hengel, F. 626
 

viii

Efficiency Analysis of An Integrated Cascade Sorption Energy Storage into A Solar DHW System

Assessment of Fin Thickness Influence on Melting and Solidification Processes Inside
Longitudinally Finned Latent Thermal Energy Storage

Pilot facility for the study of thermal energy storage: Experiments and Theoretical model

Microwave Desorption for Flexible Sorption-Heat Storage Application

CFD analysis of a thermal storage tank driven by natural convection

State of charge estimation using regression models in a novel photovoltaic thermal storage
system with macro-encapsulated phase change material

Effect of zinc oxide-water nanofluids on the thermal efficiency of a flat plate solar collector – a
comparative analysis of central composite design and box Behnken design

Extruded Water Adsorbent APO-Tric for Adsorption Thermal Battery Utilizing Solar Energy

Optimized Thermodynamics and Building Physics of large-scale Thermal Energy Storage



 

07. Solar Thermal and PVT Collectors and Solar Loop
Components
 

Alexopoulos, S., Arora, A., Mahdi, Z. 639
 

Beltran, F., Nicholson, E.L., Lopez, A.C., Sommerfeldt, N., Delachaux, V., Jaafar, M.A. 645
 

Delachaux, V., Jaafar, M.A. 656
 

Drosou, V., Katsaros, V., Hysenj, S., Christodoulaki, R., Karagiorgas, M. 665
 

Fogelström, F., Gambardella, A., Nair, G., Ahlgren, B., Danielski, I., Nguyen, T. 676
 

Gaudino, E. 687
 

González-Mora, E., Lentz-Herrera, Á.E., Durán-García, M.D. 696
 

Herrando, M., García, A.C., Murali, D., Acosta-Pazmiño, I.P., Morales-Hernández, M., Santana, J.P., Gomes, J. 705
 

Jaafar, M.A., Chhugani, B. 717
 

Kaltenbach, T., Heck, M., Mehnert, S., Platzer, W. 727
 

Lopez, A.C., Beltran, F., Nicholson, E.L., Sommerfeldt, N., Delachaux, V., Jaafar, M.A. 731
 

Matuska, T., Shemelin, V. 743
 

Mesquita, L., Johnson, G., Breton, R., Harrison, S. 753
 

ix

Modeling and Simulation of the National Solar Thermal Research Demonstration Facility in
Gwalpahari

Fins vs No Fins: A Comparative Experimental Analysis of Novel Box-Channel
Photovoltaic/Thermal Collector Prototypes for Ground Source Heat Pump Integration

Experimental Study on Heat Transfer from Ambient Air in Row-installed Photovoltaic-thermal
(PVT) Solar Collectors on a Flat Roof

Energy Performance Simulation of the 52mW Minos Solar Tower Project

Validation of a simulation model for parabolic trough collectors in a high-latitude district
heating system

Comparative Numerical Analysis of Middle-Temperature and High Temperature versions of
High-Vacuum Flat-Plate Collectors: Assessing Performance in the Field.

Performance Analysis of a Hybrid Solar-Geothermal Power Plant in México

Computational Fluid Dynamics Optimization of a Heat Exchanger Design for Photovoltaic
Thermal Retrofit Applications

Numerical Study of the Effect of the System Specifications on the Performance of a Brine/Water
Heat Pump in Combination with Photovoltaic Thermal Solar Collectors

Solar Thermal Collectors and their Components. Results of Long-term Exposure at Extreme Test
Site

Experimental Assessment of the Effects of Cold Climate Weather Patterns on Novel PVT
Collector Designs for Low Temperature Heat Pump Integration

Effect of Boundary Conditions on Glazed Flat-Plate Solar Collector Performance Test Results

Experimental Investigation of Large-Area Transpired Solar Air Collectors



Mesquita, L., Harrison, S., Nguyen, A.K., Johnson, G. 764
 

Nielsen, E., Dannemand, M., Mikkelsen, S.E., Furbo, S. 772
 

Peña-Cruz, M., Robles-Velázquez, S., Sánchez-González, M. 779
 

Stinson, B., Harrison, S., Breton, J., Nyugen, A.K. 789
 

Zagorulko, M., Mellor, A., Murrell, A. 800
 

Zagorulko, M., Mellor, A., Murrell, A. 805
 

x

Performance Comparison of a Transpired Air Solar Collector with Low-E Surface Coating

How does the thermal characteristics of PVT panels influence the performance of PVT heat
pump systems

Estimation of Dust Accumulation in Parabolic trough Concentrators using Aerial Laser
Reflection

Study of the Impact of Automatic Backflush on Direct SDHW Thermosyphon Systems

Field Evaluation of Naked Energy’s Virtu Solar Thermal and Hybrid PVT Collectors in
Commercial Energy Systems

Quantifying The Environmental Implications Of Solar Thermal Technologies: A Comprehensive
Examination Of Life Cycle Impacts And Payback Periods



 

08. Solar Air Conditioning and Refrigeration
 

Boeckmann, O., Weber, S., Schedler, A., Schaefer, M. 814
 

Hamida, H., Prieto, A., Beneito, L., Konstantinou, T., Knaack, U. 824
 

Strobel, M., Jakob, U. 836
 

Thamm, A., Erb, K., Gurruchaga, I., Carbonell, D. 845
 

Vasta, S., Sapienza, A., Frazzica, A., Jakob, U., Schweigler, C., 
Ziegler, F., Mittelbach, W., Baelz, A., Papageorgiou, D., Agirre, M.E., Giganda, J.L.C. 858
 

Vasta, S., Kohlenbach, P., Jakob, U., Neyer, D., Weiss, W. 866
 

xi

First experimental investigations of a facade-integrated adsorption system for solar cooling

Towards designing and evaluating solar cooling integrated façades in office buildings

Modelling and Analysis of Building Optimisation and Solar thermal Cooling System in Nepal

Slurry Production for Solar-Ice Systems using Supercooling and a Flow-based Crystallizer

Developing and demonstrating innovative solutions for renewable and waste heat-driven
cooling technologies in industries: the RE-WITCH project

Solar Cooling for the Sunbelt Regions – Final results from IEA-SHC Task 65



 

09. Sustainable and Solar Energy Transition
 

Alexopoulos, S., Mathew, G. 879
 

Christodoulaki, R., Micò, L., Doroti, H., Ehrig, R., Fernandes, J., Tobiacelli, M., Drosou, V. 886
 

Davidsson, H., Jamtsho, T., Om, D., Andersson, M. 897
 

Leiva-Illanes, R., Tuñon, G.H., Amador, G., Herrera, C. 906
 

Martins, J.H.S., Roeder, T., Rosenstiel, A., Monnerie, N. 916
 

Mawire, A., Mahavar, S. 929
 

Mola, G.T., Ogundelea, A.K. 935
 

Pauletta, S., Jobard, X., Duret, A. 941
 

Rousse, D.R., Deblock, V., Irandoostshahrestani, M., Turcotte, P. 951
 

Turcotte, P., Rousse, D., Irandoostshahrestani, M. 963
 

xii

Simulation model for autonomous energy planning for Milos island

Critical Analysis on the Renewable Heating and Cooling plans in Croatia, Germany, Greece,
Poland and Portugal

Evaluation of an Indirect Solar Dryer with Integrated Heat Exchanger

Techno-Economic Evaluation For Joint Production Of Electricity And Green Hydrogen With
Hybrid Concentrated Solar Power (CSP) And Photovoltaic (PV) Technologies Coupled With PEM
Electrolyzers

Solar Hydrogen Production: Techno-Economic Evaluation of Concentrated Solar Power Plant
and High-temperature Electrolysis Integration

Thermal performance of a solar box cooker with forced convection heating and sensible heat
storage

Quantum Dot as a Mechanism to Supress Charge Recombination in Polymer Solar Cell

Optimizing energy and economic performance of solar-biomass systems for rural district
heating: a technical and financial analysis

Feasibility study of a solar desalination unit for small isolated communities

Enhancement of a photovoltaic drinking water pumping system design software tool



 

10. Solar Resources and Energy Meteorology
 

Astudillo, D.P., Bachour, D., Fountoukis, C. 972
 

Bachour, D., Perez-Astudillo, D., Fountoukis, C. 980
 

Ferrera-Cobos, F., Wane, O., Navarro, A.A., Popovich, C., Silva, G.H.R.d., 
Llorens, M.N., Gouveia, L., Zarzalejo, L.F., Valenzuela, R.X. 989
 

Fountoukis, C., Bachour, D., Perez-Astudillo, D. 996
 

Rodríguez-Muñoz, J.M., Alonso-Suárez, R., Bove, I., Abal, G. 1001
 

xiii

Study of intra-hour direct normal irradiance variability effects on hourly WRF-Chem outputs

Evaluation of aerosol optical depth for further assimilation into WRF-Chem simulations

Climate Adjustment of Photosynthetically Active Radiation Estimates Using Site Adaptation
Technique

The Aerosol Effect on Direct Normal Irradiance in a Dust-Rich Hot, Desert Climate

Assessing the Impact of Diffuse Fraction Estimation on Ground Albedo Modeling



 

11. Solar Energy Advances
 

Almpantis, D., Andersson, H.D.a.M. 1014
 

Barthwal, M., Rakshit, D. 1015
 

Chrysostomou, M., Christofides, N., Ioannou, S. 1016
 

Köker, N.I., Giorio, M., Lobaccaro, G., Desthieux, G., Gallinell, P., Jelle, B.P., Manni, M. 1017
 

Louvet, Y., Ahlgrimm, S., Pag, F., Vajen, K. 1018
 

Muñoz, I., Fuentes, F. 1019
 

Naranjo, D., Fuentes, F., Muñoz, I. 1020
 

Ochs, F., Tosatto, A., Venturi, E., Breuss, S., Magni, M., Dermentzis, G., Wemhoener, C. 1021
 

Pag, F., Jesper, M., Vajen, K., Jordan, U. 1022
 

Yadav, S., Vermette, C., Jilani, M.N.H., Desthieux, G. 1023
 

xiv

A minute-resolution downscaling algorithm for high-resolution global irradiance time series

Selective transmission and absorption in oxide-based nanofluid optical filters for PVT
collectors

Turning weakness into strength - A feasibility analysis and comparison of datacenter
deployment in hot and cold climates

A quality control scheme for solar irradiance measurements on facades in urban environments

Combining expansion turbines, heat pumps, and low-temperature solar heat for enhanced
primary energy savings in gas pressure regulating stations

Multisectoral decarbonisation strategies in Punta Arenas, Chile: A multi-renewable
technologies approach

Industrial solar heat potential in Chile: A technical-economic analysis

Characteristic load curves of positive energy districts

Oversizing solar heating plants in industry: A cost-effective solution to increase solar fractions

Design and modeling of PV-integrated Double Skin Facades and application to retrofit buildings




