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Abstract …
Regenerative design carries a great future vision for a new era of sustainability and positivity
in interior space, and until now, there are many buildings that achieve environmental standards
to match the surrounding environment. In this regard, we present a future vision for the design
of the regenerative environmental interior space, as environmental regenerative design is a new
design trend that calls for a regenerate design of the interior spaces with all its elements.
Meaning that the materials and energy that go into a product or process can be reintroduced into
the same process or system, which requires little or no input to maintain it, there is a strong link
to where the product is extracted and the process of its production, use and disposal at the end
of its life. Since both architecture and interior design complement each other, so the importance
of studying this trend in interior design with all its elements came to the interior designer, as
this trend helps to provide complete solutions to many design problems and contributed to
answering the question about the possibility of being truly sustainable in our buildings, and how
the environment can produce and regenerate its resources (a positive environment rather than a
negative environment). As the surrounding environment is one of the most important
foundations for the designer to serve his/her creativity and configurations that suit the needs of
the user. To activate this, the concept of innovative design thinking that affected the internal
and external spaces was defined, and its principles were divided in a way that makes it easier
for the learner to study and understand all of its elements and the technique of using it in the
contemporary interior space, and a new vision of the contemporary internal space was presented
formally and functionally. That the designer should focus on applying the principles and
strategies of regenerative environmental design during the early design stages, and that the
design teams are familiar with a richer understanding of the principles of regenerative design
so that they can come up with design solutions and integrate them into the design from the
beginning to create elements and solutions for architectural design, and to choose materials.
Regenerative environmental design with a positive impact at every stage of the environmental
design.
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Introduction …
Both of interior and exterior designs face many challenges, which leads us to the necessity to
search for and benefit from each update, in order to overcome the difficulties imposed by the
advanced technology data and requirements.
The aim of this study is to explore the principles of regenerative environmental architecture in
the design of interior space.
At the beginning of the twenty-first century, a new term appeared in design and interior design,
known as “environmental regenerative architecture,” where the architects and designers sought
towards a regeneration and eco-design with positive aspects.
Tech of environmental regenerative design is very interested in engaging the environment as a
mediator and generator of designs. Where regenerative environmental design thinking is based
on two main pillars:
1- Focusing on reducing the building's environmental impacts, which is reflected in the choice
of materials, low energy consumption, and smart design.
2- Treating the environment as the basis for any design of the space, whether internal or
external.
Research problem
The search problem lies in the next question:
- Is there a possibility to reach an integrated and specific methodology to link the internal
space with the environmental surroundings according to the architecture of the regenerative
environment?
Research goals:
Apply the basics and concepts of regenerative environmental architecture in the design of
interior spaces through:
- Shedding light on one of the most important contemporary trends and design thinking on
which it was founded, formally and functionally.
- Putting forth a future vision of communication between the internal space and the surrounding
environment in regenerative manner.
Research hypotheses and questions
This study belongs to the interior design related to environmental science and systems that
assume that:
- Interior design according to regenerative environmental architecture works to integrate the
inner space with the environmental surroundings through form and content to reach an
unconventional, regenerative interior space.
- The interior design according to regenerative environmental architecture opens up advanced
technological futures to integrate the interior space with the surrounding environment.
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Research Methodology
To achieve the research hypotheses, the following approaches are followed:
- A historical approach: through which the history of environmental design and interior
design is researched locally and internationally by shedding light on the concept of
environmental regenerative in design in the past and contemporary time as it has
developed.
- Analytical descriptive method: through an analytical study of regenerative environmental
architecture concepts and their reflection on interior design.

Environmental Regenerative Design Concept:
1- “Regenerative environmental architecture “. It is a new concept in architecture and
interior design, regarding both formative and functional aspects, the practice of engaging the
natural world as a medium and generator of the architecture. It responds to and utilizes the living
and natural systems and these concepts have been reflected in the design of the internal and
external spaces in order to reach new solutions.
2- It is a design that integrates with everything that surrounds it and interacts with it and is
regenerated in response to environmental, design, and humane requirements through the use of
modern technology and information technology with a focus on reducing the negative
environmental impacts of spaces, and this is embodied in the choice of materials, low energy
consumption, and smart design.
3- The concept of regenerative environmental design is mainly based on anticipating the
multiple jobs and building renovations used in the future in a rapidly changing environment,
where buildings must be able to adapt and regenerate quickly with changes, as new social,
cultural and demographic issues. Therefore, it is necessary to anticipate these changes and the
integration of renewable environmental design parameters that allow the building to adapt to a
variety of uses over time.

From the above we find that:
Interior design + Regenerative environmental architecture =
Environmental Regenerative Design
From the previous definitions, we can compare between the ultimate goal of sustainable
development and Environmental Regenerative Design as follows:
Sustainable design: is to meet the basic human needs of today, focuses on reducing damage to
the environment and human health, optimizing the use of resources, and slowing down the
degradation of the natural systems of the environment.
Environmental Regenerative Design: is to reintegrate with the environment and to develop
dynamic, permeable and beneficial repair systems for humans and other species through a
network of mutual support relationships. This process aims to revive societies, human and
natural resources, for some, and for society as a whole.
Differences will be studied in detail when studying the basics of regeneration in the space
forming techniques of the internal.
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Figure ( 1) difference between tech Sustainable design and Environmental Regenerative Design
Historical background:

Since the beginning of the twentieth century there have been five influential models that have
shaped sustainability in design and the built environment. As the “Environmental Regenerative
Design” has been greatly affected by the economic and environmental crisis associated with
industrialization, with a better understanding of the evolution of the concept of sustainability.
The following table (1) provides a brief overview of the historical development of
“Environmental Regenerative Architecture”
N
Paradigm
Years
Influencer Paradigm
principals
o
Combine academic research
with cutting-edge practice.
Olgyay,
Where the design was
Bioclimatic
1908–1968
Wright,
Discovery transferred to scientific and
1
design
Figure (2)
Neutra
experimental research that is
based on foundations and
limitations.
The domination of the
Environmental
Ian
Harmony
environment and biology
1969–1972
2
design
McHarg
from the inner space to the
Figure (3)
outer space.
Design dominated by
AIA,
Energy
Energy
adapting to the idea of
Balcomb,
awareness
1973–1983
efficiency
saving energy, using solar
3
ASES,
design
energy and the energy
Figure (4)
PLEA
standards that were devised.
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4

Sustainable
design
Figure (5)

5

Green design
Figure (6)

6

Environmental
Regenerative
Design
Figure (7)
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1984–1993

2006–2015

2016–
Future

Brundtland
, IEA, Feist

Resource
efficiency

UN IPCC,
Mazria

Resilience

Lyle,
Braungart,
Benyus

Recovery

Natural systems function,
remain diverse and produce
everything it needs for the
ecology to remain in
balance.
The design was dominated
by more complex and more
specific environmental
considerations.
Where over the next twenty
years it will determine the
determinants of renewable
environmental design.

Table (1) Sustainability paradigms influencing design in the 20 th and 21st centuries,
Paradigm Years’ Influencers.
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The first model called Bioclimatic Design, dominated Ideas, Wright in 1906 … Figure (2)

The second model called “environmental engineering” McHarg's 1963 Ideas About Designing With
Nature (McHarg and Mumford 1969) .. Figure (3)

The third model called “Energy awareness”, Climatic Architecture 1968 Olgay, Wright... Figure (4)
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The fourth model called “sustainable design” Fathi's design matched nature's designs to build
architecture from Under Our Feet (Fathy 1973) .. Figure (5)

The fifth model called “Green Design”,Baker on green designs 1991) , Baker's works, such as this
house, blend seamlessly into the natural settings.. Figure (6)

PILA Selected to Redesign the Facade of the Abandoned Piraeus Tower in Greece changes in design
imitation of the environment, and positive effects on the internal and external spaces. Figure (7)

The sixth model called “Environmental Regenerative Design”
Since 1996, he started and brought about many changes in design from cradle to cradle,
imitation of the environment, and positive effects on the internal and external spaces, and this
is what will be studied in detail in this research
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principles of Environmental Regenerative Design and its impact on the interior design:
- In the beginning, the term LEED (Leadership in Energy and Environmental Design)
must be clarified to clarify its relationship to each of the following principles of Environmental
Regenerative Design and its impact on the interior design separately.
- LEED V.4 : It is one of the internationally recognized international organizations that aims
to maintain a clean environment and award certificates and ratings for environmentally friendly
buildings.
- The LEED V.4 program has developed with enough flexibility to become the first pioneer
in the world to keep pace with all modern trends and from them and to provide solutions not
only for interior space but for all types of projects. So the US Green Building Council (USGBC)
introduced LEED version 4.
- LEED V.4 for all types of buildings and all phases of construction including new
construction and interior equipment, operations, maintenance, and essence and dandruff. The
target of LEED V.4 can be summarized in the following equation:
Healthy people in healthy places = a healthy economy
- So we can summarize the principles of “Environmental Regenerative Design “for any
interior space in the following figure ( 8):

In the following lines, we will deal with each of them in detail, and analysis of one of the
applied projects for each component and its relation with both interior design and LEED
V.4.
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1-Improving environmental quality and its impact on the interior design:
The measurement of performance indicators for internal and external spaces in sustainable
buildings differs from that in environmentally regenerator buildings, as the former was
based on one standard, while the latter was based on multiple criteria (operation phase production and construction phase - end of life phase)

The figure (9) shows some of the environmental impacts related to the space, internally and externally,
and a suggested performance indicator for them

Applications of using “Environmental Regenerative Design” strategies in interior space:
Examples of using the fundamentals of innovative environmental design in space, internally
and externally, are: Green roofs, Cladding, Isolation, light ….. all in interior space
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Figure (10) shows examples of some surface treatments for environmentally regenerative buildings in design and
technology, Green roofs are fairly common in the building design (interior , exterior ) industry today , like
designing buildings with roofs that clean the surrounding air and trap carbon. Rain water collection because each
of them has an effect on interior design.
https://www.greenroofs.com/projects/gardens-by-the-bay-cloud-forest-conservatorys-cloud-mountain/

Figure (11) shows examples of applied” leed4 in “Environmental Regenerative Design “Racagni Primary School” in
Parma has been built with the aim of providing a modern, safe and eco-friendly building to the people of this
borough of Pablo.2015
https://www.usgbc.org/projects/nuova-scuola-primaria-p-racagni

We can summarize the above as: LEED v.4 presents the basic requirements that must be met
in the internal environment, and it’s related to external space, which must be taken into account
in the renewable environmental design of the interior space, and are summarized as follows:
1- A new option within the environmental tobacco smoke control prerequisite that recognizes
potential limitations in the treatment of smoking in areas beyond the control of the in-house
project - smoking is still prohibited in the entire LEED v.4 project space and enhances the
quality of the surrounding environment (biodiversity - the effect of heat - ....)
2 - Low entry points for both daylight and acoustic performance balances to encourage more
projects to take into account daylight and acoustic performance during design, Figure (11)
3- A greater focus on improving indoor air quality through more accessible air testing options
and the use of the latest ventilation standards (humidity - oxygen - sound.)

2022 مارس

مجلة العمارة والفنون والعلوم اإلنسانية – المجلد السابع – العدد الثاني والثالثون

2-Identify and choose the appropriate design elements or regenerative art and its impact
on the interior design:
This is done by selecting technique of regenerative environmental design. The following
figure (12) shows the foundations that must be chosen between them to produce “Environmental
Regenerative Design”:

Figure(13) Designing an interior space in Singapore 2014 that combines nature, technology,
environmental management and imagination, and it is inspired by the design idea of the orchid flower,
while leaves (ground forms), buds (paths, roads, pathways) and secondary roots (water, energy, and lines
of communication) form an integrated network with flowers (gardens with a special character and super
trees) at the main intersections and in which biodiversity is preserved through (control over them). With
the world's climate, ecological plant conservation, Cloud Mountain in Cloud Forest the opportunity to
discover the unique biodiversity and geology of cloud forests).
https://www.greenroofs.com/projects/gardens-by-the-bay-cloud-forest-conservatorys-cloud-mountain/

3-Expanding the uses of biodiversity applications and its impact on the interior design:
Biodiversity is concerned with studying the variation in the characteristics and types of living
organisms according to the environment that contain all kinds of these organisms, and it is
interested in studying the nutritional levels related to the different environments in which the
living organisms live, and it helps in maintaining the ecological balance. All environmental
problems such as environmental degradation and climate change are related to the loss of
Biodiversity, and it has economic, health and basic importance in designing the internal space
and studying the appropriate ventilation and its connection with the surrounding environment
....
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Where the following will be incorporated when designing regeneration environmental
space:
- Shared technology: applies regeneration environmental design techniques such as: its green
roof, which provides a great deal of energy savings, internal heating and cooling that is done by
drilling wells.
Organic forms in the built environment that refer directly or indirectly to the importance of
compatibility with the surrounding environment.
- Environmental regeneration: the classified complexity and biodiversity with which
indigenous Korean plants and organisms reproduce in their native climate and / cooling the
ground pipes or cavities, allowing air to pass through the large diameter underground tubes with
a pile of space at the height of the level. Moreover, use of rainwater collected from the surface
and stored for irrigation and gray water; the collected rainwater is naturally purified as potable
water for the entire place.

Figure (14) SUNY New Paltz - Wooster Building2018, use of shapes and natural forms of nature and
colors in one design creates a pleasant environment affecting the health and well-being.
https://www.usgbc.org/projects/suny-new-paltz-wooster-building

4-Use of healthy environmental materials and its impact on the interior
design:
Environmentally regenerative design materials :They are the materials that the designer uses
in his designs and are able to feel and respond to the surrounding environment in the way
specified before. This benefit is achieved in two ways:
A- The use of smart materials: (through integration between different elements integrated
with these materials such as sensors, processors, and microcomputers) and are divided into:
I.Property changing materials:
They are materials that are subjected to change in one or more of their properties (chemical,
mechanical, electrical, magnetic, thermal) as a direct response to a change in external factors
through the compatibility between the surrounding environment and the material and these
changes are reversible and are direct and reversible where there is no need for a system. External
control ,where it changes color in response to the change in the amount of ultraviolet rays on its
surface. Examples of these materials are:
- Chromic or Color changing material.
- Rheological Property material.
- Conductors materials.
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Figure (15) Irvine USD, Portola High School- Irvine,2016, California is a modern school of regenerative
design. - The green roof is connected to the HVAC system. - Use of water generated from the air
conditioning to irrigate the green roof on hot days.
https://www.enr.com/articles/42898-k-12-education-best-project-irvine-usd-portola-high-school

II.Energy Changing material: A detailed explanation will come in energy saving )6-Renewable
Energy and Carbon Management (
B- The use of genetic materials : (where the use of ultrafine ores technology or microscopic
technology), including the following:
-Materials that change their shape and color.
- Materials that clean themselves automatically according to certain effects.
Check the thermal balance inside the internal space.

Figure (16) Naturally sky light in the lobby with green wall and stairs- Venlo City Hall,
The Netherlands. An environmental regenrative terrace to connect the outside with the inside- Liege,
Belgium.

c. Recycled material
There are two types of recycled material:
1. Post-Consumer: material already been used and will be reused for another application.
Such as: plastic, paper, glass, and metal.
2. Pre-Consumer: material form the manufacturer that has not been used and will not be
reused Such as: wheat straw, sawdust, fly ash.
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Bases for choosing environmental regenrative materials:
- Natural and regenrative.
-Environmentally approved materials from EPD or C2C, or environmentally approved by
similar bodies.
-Study the mechanical, thermal, and sound insulation quality of the selected materials.
- Preference for the materials surrounding the space (clay - wood - straw - bamboo - ....)
-Selection of materials that are recyclable and versatile.
- Choosing fire-resistant materials.
-Their manufacturing processes and the technology they use do not leave emissions and waste.
Due to the importance of choosing materials for the interior designer and also as a criterion for
evaluating the acquisition of LED, a form was designed to evaluate the selection of materials
that summarizes all that has been discussed in the previous lines and measures the type of
material (smart - genetic - recycling ...) and sets evaluation points for each type as follows
(figure17) :

Figure (17) The model used by LEED V.4 to select and evaluate materials in an interior space when
choosing environmental regenerative materials

5-Renewable Energy and Carbon Management and its impact on the interior
design:
The Secretary-General of the Commonwealth of Nations, Patricia of Scotland, announced in
May 2017 the launch of the Commonwealth Initiative to reverse climate change through
regenerative development. Regenerative development provides ways to deal with climate
change and by means that can be adopted by the most vulnerable countries, suitable for the daily
life and livelihoods of their inhabitants.
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Energy Changing material
They are the ones that convert energy from one form to energy produced in another form,
directly and inversely. This necessitates that the material be in a state different from the state of
the surrounding environment, and the substance cannot convert energy when it is in an electrorestrictive state such as substances which are confined electrically.
Where it converts electrical energy into elastic energy, which in turn leads to a change in the
natural shape of the material, and these changes take place again, directly and inversely.
- Photovoltaic materials
- Electro thermal materials
- Electrified materials by pressure
- Electrophoresis and magnetic materials

Figure (18) The Pierce College Library in San Fernando Valley in Los Angeles is a certified example of
LEED Platinum for Regenerative Design, where energy was saved in a number of ways including:
- Includes high performance building envelope to save energy and collect water on site.
-Photovoltaic cells that produce renewable energy for the building and achieve efficiency in water and
energy use.
-Educating visitors about the environmental performance of the building and its importance
- Take the design approach to maximize water and energy conservation and reduce the environmental
impact of the building.https://hmcarchitects.com/news/photo-essay-pierce-college-library/
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From the above study, we can say that when applying the principles of renewable
environmental design in the interior space, the following must be taken into account when
choosing the design and technology for each of its elements as follows:
- Windows (material - technology - shape)
- Ceilings (greening roofs - insulation)
- Walls (cladding - technology - insulation)
- Flooring (raw material - thermal and moisture insulation)
- Lighting (natural - energy saving)
- Spaces (multiple uses - Regenerative Design - Environmental recyclable)

Examples of elements of interior design and its complements that can be
studied to achieve the principles of Environmental Regenerative Design:
Idea for designing an eco-resort in the Philippines, designed by the architectures Vincent
Callebaut, the basics of regenerative environmental design techniques will be applied on this
project as follows:
1-Improving environmental quality
The project depends on natural sources of energy (Zero-Emission, Zero-Waste, Zero-Poverty),
and includes a sports center, apartments, hotels and a research center ..
The resort features a series of spiraling apartment buildings and shell-shaped hotel buildings,
which themselves sit on the Fibonacci spirals from the ground in a coastal lake. At the center
of the collection, the mountain-like complex brings together a school, recreational pools,
gymnasiums, resort kitchens, and an array of laboratories for ecologists. The hotels and
apartments can accommodate up to 500 guests (figure 17)
Disseminating the principle of triple ecotourism in renewable environmental designs:
- Zero emissions
- Zero waste
- Zero poverty.

Figure (19) The general location of the project
https://inhabitat.com/visionary-eco-resort-design-for-the-philippines-features-rotating-seashelltowers/vincent-callebaut-nautilus10/
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2-Identify and choose the appropriate design elements or regenerative art
- The resort's spiral design was inspired by the "Fibonacci" sequence of numbers.
Inspired by natural beachy shapes, using the product widely from cradle to cradle.
The principles of environmental renewable design were the basis for the project in the design,
as environmental threats in the Philippines were identified as the inspiration for the design.
- The resort's goal is a symbiosis through which ecotourism will finance the work of the resort's
ecologists.
- Spreading the idea of regenerated environmental design among the visitors of the place
through their meeting with scientists, engineers and environmental scientists to learn more
about the environment and efforts to preserve it.
- The participation of visitors in ensuring the preservation of the cleanliness of the place and
exposure to the scientific knowledge that is created in laboratories.
-Encouraging more interactions between scholars and visitors.

Figure (20) shows the foundations (amendment, integration) that chose to produce a regenerative
environmental design.

3-Expanding the uses of biodiversity applications:
Designed to conserve biological diversity after increasing fear that the Philippines will be
threatened by the abundance of harmful gas emissions from tourism, the Philippines is currently
facing environmental issues including overfishing, mass tourism and massive pollution due to
waste.

Figure (21) Boat bottoms are designed flat to prevent damage to the marine environment.
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4-Use of healthy environmental materials
Use of recycled materials from islands such as bio-concrete in hotel facades, green walls, and
interlocking timber in the central complex.

Figure (22) facades, green walls, and interlocking timber in the central complex.

5-Renewable Energy and Carbon Management:
- Use of a variety of renewable energy sources, including tides and solar energy.
- The proposed primary transportation system for the resort is by boat, in an effort to prevent
the imposition of road infrastructure.
- The constellations follow the path of the sun, so that guests can make the most of the rays
throughout the day.

Figure (23) Using natural lighting in a variety of ways in the internal spaces of the project

Summarize : Interior design features in the project include Energy Star Appliances , recycled
glass tables, WaterSense Fixtures, LED lighting, locally sourced glass and mirrors, cast iron
sinks, antique and recycled lamps, and environmental paints in interior / exterior spaces .

Results:
- The necessity to delve into the study of environmental renewable architecture techniques in
order to increase the impact of their determinants formally, technically and economically.
- The need to use the technological determinants of “Environmentally Regenerative Design
“to reach an internal space of zero energy.
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- One of the principles of renewable environmental design is the reliance on renewable energy
technologies to generate the energy consumed by the internal space of the building (achieving
recycling of elements such as water, achieving natural ventilation of interior spaces using
architectural elements, and achieving natural lighting at a rate that reduces the use of artificial
lighting in the interior space with taking care of managing the internal space during the
operation to control energy).
- Regenerative environmental designs work on integrating the internal space with the
environmental surroundings through form and content to reach unconventional formations in
the internal space.

Recommendations:
- The role of the educational institution: Academic and official institutions should adopt
the technological principles of Environmentally Regenerative Design and the technology of
using it in the internal space.
- The role of the state: The state must play a big role to develop internal spaces with their
elements in line with the principles of environmentally regenerative design and converting them
into basic determinants for evaluating the performance of environmentally regenerative
buildings.
- The role of the designer: The designer should perform all principals of Environmental
Regenerative Design in their designs such as excess of some materials and high-tech
economically in the interior space by studying the extent of their environmental compatibility
and regenerative qualities.
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