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Research Summary

This research aims to study the integrative relationship between biophilic design and
smart technology in hotel environments, with a focus on enhancing environmental
performance and improving the indoor quality of life for guests. The concept of
environmental sustainability and nature-responsive design has become a central topic in
modern architecture, due to the increasing need to create spaces capable of adapting to
environmental challenges while promoting human well-being. Biophilic design, which is
based on integrating nature and its elements into the built environment, is an effective tool
for enhancing psychological and physical comfort, improving air quality and lighting, and
strengthening visual connections with nature, thereby contributing to overall health and
reducing stress.

With the rapid advancement of smart technology, it has become possible to integrate
interactive and advanced environmental elements into hotel interior design, including
circadian lighting, smart materials, living walls, and kinetic ceilings. This combination of
nature and technology opens new horizons for achieving a sustainable environment, where
smart solutions enhance energy efficiency, control the indoor climate, and monitor
resources, while biophilic design strengthens the emotional and cognitive connection
between guests and nature.

This research reflects the importance of combining these two fields—biophilia and smart
technology—as an integrated strategy for achieving true environmental sustainability in
hotels, enabling indoor spaces to be healthier, more comfortable, and more responsive to
both user needs and environmental conditions. The study also aims to provide a practical
and scientific model for effectively implementing this strategy, highlighting the role of
technological innovation in improving environmental performance without compromising
aesthetics or the human experience within interior spaces.

Based on this framework, the research is structured into three main chapters as
follows:

Chapter One Summary: Utilizing Biophilic Design to Enhance Environmental
Performance

Chapter One addresses the scientific foundations of biophilic design and its direct
relationship with the natural and human environment. The chapter begins by explaining the
scientific concept of the natural environment and its importance in shaping human sensory
and health experiences. It then traces the emergence of biophilic design and clarifies the
term "biophilia" as a concept connecting humans and nature. The chapter discusses the
origins of biophilic thought and its relationship with nature, focusing on how biological
and natural principles can inspire the design of built environments.
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The chapter also explores the origins of biophilic design and modern architectural trends
that sought to integrate nature into buildings, highlighting the environmental benefits of
biophilic design, such as improved air quality, enhanced natural lighting, and increased
psychological and physical comfort for users. It further examines the principles and
various patterns of biophilic design, providing a solid scientific framework for applying
this concept sustainably in architectural and hotel projects.

Chapter Two Summary: Biophilic Design and Smart Technology — Integration to
Improve Environmental Performance

Chapter Two focuses on the integration of biophilic design and smart technology to
enhance the environmental performance of interior spaces. It begins by presenting the
scientific concept of Technobiophilia and its relationship with biophilic design, reviewing
the evolution of this concept over time. The chapter also discusses the impact of
technobiophilia on environmental performance within interior spaces, including the control
of lighting, temperature, air quality, and improving guests’ psychological comfort.

Additionally, the chapter addresses practical applications of biophilic technology,
including circadian lighting, living walls, smart biophilic materials, sensory effects, and
kinetic ceilings. It emphasizes how hotels can benefit from these technologies to enhance
sustainability and reduce energy consumption while maintaining aesthetics and the
emotional connection between humans and nature. This chapter serves as a bridge between
theory and practice, offering a clear model for integrating nature and technology in
sustainable hotel interior design.

Chapter Three Summary: Integrating Biophilic Design and Smart Technology to
Achieve Sustainability in Hotels

Chapter Three highlights the role of combining biophilic design and smart technology as
a comprehensive strategy for achieving sustainability in hotels. It begins by clarifying the
concept of sustainability in the architectural and hotel context, then explores the
relationship between sustainability and biophilic design, as well as sustainability and
biophilic technology.

The chapter also discusses the importance of digital simulation as a tool to support the
implementation of biophilic technology in natural environments and examines the role of
artificial intelligence in improving resource management and operational efficiency.
Furthermore, it highlights how natural environments can serve as a guiding framework for
applying biophilic technology, aiming to create sustainable hotels that minimize
environmental impact while providing a healthy and comfortable experience for guests.

The chapter concludes with practical recommendations to assist designers and architects
in successfully implementing this strategy in future hotel projects.
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