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Abstract

In light of the increasing environmental and economic challenges facing the world today, sustainable
healthcare facility design has become a strategic necessity aimed at improving healthcare service quality,
reducing environmental impact, and achieving resource efficiency. This research aims to provide a
comprehensive study of sustainable design practices and their application in the development of a modern
medical center that meets environmental, social, and economic sustainability requirements, aligning with
community aspirations for long-term sustainable development.

The theoretical section of the research discusses sustainable design practices based on previous research
and published studies, focusing on presenting innovative strategies to reduce natural resource
consumption and enhance performance efficiency. Practical examples from global sustainability
assessment systems such as LEED and BREEAM were reviewed, which provide a comprehensive
framework for identifying and assessing the environmental performance of buildings. Additionally,
various sustainability standards were analyzed, including energy management, indoor air quality
improvement, natural lighting utilization, and reducing reliance on non-renewable energy sources. The
study also addresses the importance of managing health and environmental waste as part of achieving
overall sustainability, offering practical solutions for recycling and minimizing negative environmental
impacts.

A portion of the research was dedicated to studying the pivotal role of Building Information Modeling
(BIM) technologies in enhancing sustainable designs and analyzing environmental performance. The
study explored how BIM can be used as a tool for improving design through energy consumption
simulation, evaluating natural ventilation systems, analyzing natural lighting, and studying solar
movement. This contributes to providing more accurate and environmentally effective designs. BIM
extends beyond the design phase to support construction and operational stages, improving the long-term
efficiency of the project.

In the practical section, a sustainable medical center was designed to achieve the highest possible
sustainability standards, with a focus on providing integrated design solutions that incorporate key
sustainable practices. The design emphasized creating a comfortable and healthy environment for patients
and staff through optimized natural lighting, using sustainable building materials to reduce carbon
footprints, and designing flexible, multifunctional spaces to accommodate future needs. Additionally,
innovative energy management systems were included to reduce the consumption of non-renewable
resources and enhance operational efficiency, alongside the development of effective waste management
solutions to minimize environmental impact and ensure operational sustainability. The design also
prioritized creating a functional, comfortable program for both staff and patients.

This research aims to provide a practical model that can be adopted in future projects for the design and
operation of sustainable medical centers. The model is distinguished by its ability to meet the diverse
needs of users while promoting sustainability in all aspects of the project. The research also focuses on
providing healthy environments that support individuals' well-being, reduce environmental impact, and
ensure the efficient use of natural resources. The results and recommendations presented in this research
contribute both scientifically and practically to enhancing the concept of sustainability in the healthcare
sector, emphasizing the importance of adopting sustainable design technologies as a means to achieve
comprehensive and sustainable development that meets the needs of current and future generations.

Keywords for the research: Sustainable practices — Sustainable design — Healthcare facilities — Building
Information Modeling — Sustainability assessment systems — Sustainability in healthcare
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