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Abstract. This study investigates the thermal performance of double-skin facades (DSF) in urban 

high-rise buildings through a parametric analysis. Utilizing computational fluid dynamics (CFD) 

simulations, the research evaluates energy efficiency improvements and thermal comfort 

enhancements. Results indicate that optimally configured DSFs substantially reduce energy 

consumption and improve occupant comfort in high-density urban environments. The findings 

underscore DSF's potential in mitigating urban heat islands, positioning it as a pivotal strategy in 

sustainable architecture. This case study provides a critical understanding of DSF's role in 

enhancing energy sustainability in modern cities. 
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Introduction 

Urbanization and the subsequent proliferation of high-rise buildings pose significant 

challenges to sustainable architecture, particularly concerning energy efficiency and 

thermal comfort. Amidst global warming concerns, architects and engineers are pressed to 

innovate facade designs that enhance building performance while minimizing 

environmental footprints. Double-skin facades (DSFs) have emerged as a promising 

solution, offering improved thermal insulation and energy conservation. DSFs consist of 

two layers of glass separated by an air cavity, which acts as a thermal buffer. This 

configuration can significantly reduce energy demands for heating and cooling, especially 

in densely populated urban areas where high-rise buildings dominate the skyline. Despite 

their potential, DSFs require meticulous design and simulation to optimize their 



performance, a task often complicated by the diverse climatic conditions and architectural 

variances encountered globally. This study focuses on the parametric analysis of DSFs in 

urban high-rise buildings. By employing advanced computational fluid dynamics (CFD) 

simulations, the research investigates how variations in facade design influence thermal 

performance and energy efficiency. The case study illustrates the practical implications of 

DSF configurations on energy sustainability and occupant comfort in modern city 

landscapes. The paper is structured as follows: Section 2 reviews literature on DSF systems 

and their applications. Section 3 details the methodology, including parameters for CFD 

simulations. Section 4 discusses the results, while Section 5 concludes with 

recommendations for future research and practical applications. 

This is a preliminary version. To read the full version of the article, please purchase a 

subscription. 
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