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The role of digital twins in promoting the

sustainability of historic buildings
Dr. Ola Khito *

Abstract

Digital twin technology is rapidly becoming a pivotal force in the architecture,
civil engineering, construction, and facilities management sectors. It functions as
dynamic virtual replicas that simulate physical assets and systems in a real-time
environment, supported by sensor data. This technological advancement aligns
with global trends toward establishing comprehensive smart cities and achieving
sustainable development goals. Applications of this technology extend to energy
conservation, traffic management, and improving the operational and
maintenance efficiency of buildings, with a particular focus on historical
structures due to their added value.

Historical buildings are defined as architectural and cultural treasures that reflect
significant human development or are associated with pivotal events in the past.
These structures often possess unique local environmental and climatic
characteristics, given that their original design relied on efficient natural
mechanisms for heating, lighting, and ventilation, in addition to their strategic
geographical locations.

The fundamental importance of digital technologies lies in their ability to
optimize energy and resource consumption, create sustainable systems, and
effectively monitor sustainable development goals, particularly in the
construction sector, by providing advanced tools for building modeling and
decision support. Within this framework, the research explored the potential of
digital transformation in enhancing urban sustainability, with a focus on historic
buildings. The study indicates knowledge gaps in understanding the long-term
contributions of these technologies to improving resource management efficiency
in these buildings and enhancing their resilience to environmental challenges. The
research concluded that sustainability is the current and most prominent
application of digital twins in the construction sector, and most sustainable
practices in historic buildings that can be enhanced through this technology focus
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on reducing energy consumption, preserving their latent energy, and adopting a
comprehensive lifecycle approach.

Keywords: Digital twins — sustainability — digital shadow —Historic
Building Information Modeling (HBIM), historic buildings, Damascus city
*Doctor, Faculty of Architecture, Department of Architectural Design, Damascus
University, ola.khito@damascusuniversity.edu.sy
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10 Fernando de Aranda (Madrid 1878 Damascus 1968)was the son of the compouser Fernando de
Aranda who served at the court of Abdiil Hamid 11 between 1886 and 1909, he settled down in
Damascus at the begining of the 20th century and also became homorary consul of Spain during
World War 1st
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