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Summary :

This thesis explores how sustainable architecture can be combined with smart design to improve the
use of natural lighting and connection with outdoor views. It focuses on the concept of the Domespace
, a wooden dome-shaped house known for being eco-friendly. Its rotating mechanism allows it to
follow or avoid the sun and make the most of surrounding views.

The study begins with a theoretical analysis of the Domespace: its concept, history, and features that
provide indoor comfort. It highlights how the Domespace design helps increase access to daylight
and offers beautiful panoramic views, which contribute to human well-being and user satisfaction.

To fully understand the components of this concept, the research includes a study of design standards
for natural lighting and outdoor view quality. It also examines different examples of rotating houses
to understand the rotation mechanism.

Finally, the aim of this work is to propose an eco-tourist village that uses Domespace units as guest
accommodations. These units are designed with a rotation system that allows them to follow or avoid
the sun and adjust room orientation based on the surrounding landscape. The goal is to create a unique
and comfortable tourism experience that respects the environment and promotes sustainability and
smart design in architecture.

Keywords:

Domespace, Sustainable architecture, Natural lighting, Sunshine, view outside , Rotating
house, Visual comfort, Bioclimatic design, Eco-tourism, Intelligent design .
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Introductory chapter 1

II.1 General Introduction :

In the face of growing environmental challenges and climate change, sustainable architecture has
become a primary goal for a better and more comfortable life. This has led to numerous innovations,
including rotating houses, which rely on smart technologies that allow them to rotate and track the
sun's movement. This significantly improves energy efficiency. By maximizing solar gain in winter
and avoiding it in summer, these houses contribute to reducing reliance on traditional energy sources,
thereby alleviating environmental pressures. Especially after the world has faced problems such as
declining energy resources, increased carbon dioxide emissions, and rising energy costs, the concept
of rotating buildings aims to solve these problems by controlling heat gain and loss throughout the
seasons, thereby improving building efficiency and contributing to a more sustainable future. (Caglar,
2005)

In addition to being sustainable and environmentally friendly, these rotating buildings also encourage
the use of natural lighting in interior spaces. This is an excellent way to reduce energy costs and save
energy, and it also has health and psychological benefits. The literature shows a growing interest in
these benefits, and one of the greatest advantages of natural light is its dynamic nature. Through
changes in the intensity and radiation of natural light throughout the day and year, it leads to changes
in weather and climate and aligns with the human body's biological clock, affecting daily functions.
(SFAKSI Imen , 2023) (Hellinga & H, 2013)

Additionally, the constantly changing external views provided by these buildings, ranging from
breathtaking natural landscapes to vibrant urban scenes, play a vital role in enhancing the
psychological well-being of occupants. The continuous rotation of the building ensures a rich and
renewed visual experience, reducing boredom and increasing awareness of the surrounding
environment. Previous studies have confirmed that external views have a significant impact on the
mental health and well-being of building occupants. Studies have also shown that the quality of views
has economic significance, as hotels and luxury apartments that offer panoramic views of the city or
nature enjoy higher demand and achieve higher prices. (Hellinga & H, 2013) (ko woon he & al,
Window View Quality: Why It Matters and What We, 2022)

Ultimately, the design and development of rotating homes enhances natural lighting and maximizes
the use of outdoor views. Creating a dynamic interaction between the two generates a unique and
constantly changing living experience. These homes can pave the way for a more sustainable future
with lower energy consumption and a more evolved relationship between humans and nature.
However, they pose significant challenges, particularly in engineering and design. Overcoming these
challenges requires a multidisciplinary collaboration to push the boundaries of design and
technology

I1.2 Problematic :

Achieving a balance between environmental responsibility and human comfort is a significant
challenge, especially in light of environmental issues such as climate change, diminishing energy
resources, and rising energy costs. Sustainable architecture has emerged as a solution to address these
challenges. Among the most innovative concepts in this field are rotating houses, which incorporate
sustainable and intelligent solutions, prioritizing natural lighting, sunlight, and scenic views. These
factors contribute to addressing the urgent need for living environments that are more human-centered
and environmentally responsible.

However, challenges remain in understanding how to balance the integration of natural lighting and
outdoor views with energy efficiency and environmental sustainability. Additionally, the
implementation of rotating houses presents a major challenge in terms of engineering complexities
and requires a multidisciplinary approach to integrate advanced technology with sustainable design
principles.
This leads to several critical questions:
e What variables influence the daylight quality in indoor spaces?
e What variables influence the view quality in indoor spaces?
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e How can a building like Domespace be designed to optimize sunlight, embrace natural
views, and enhance the tourist experience, while overcoming related engineering and
design challenges through innovative solutions?

I1.3 Hypothesis :

The questions posed in this study prompted the formulation of hypotheses, seeking innovative
solutions for integrating rotating building designs to optimize daylight, sunlight, and views while
enhancing sustainability and user comfort. The aim is to achieve a comprehensive approach to
architectural innovation, effectively addressing challenges in dynamic environmental adaptation.

e Buildings designed to rotate with the sun's path, incorporating advanced technologies
and materials, can maximize natural daylight usage, improve thermal comfort, and
reduce energy consumption, creating a more sustainable and adaptive architectural
solution.

e Rotating buildings designed to independently orient themselves for optimal views
rather than sun tracking can enhance the occupants' connection with the surrounding
environment while balancing daylight exposure and visual comfort, thus redefining
architectural experiences in both residential and touristic contexts.

II.4 Objectives :

The primary objective of this study is to explore how sustainable and smart architectural concepts,
particularly rotating houses, can be applied to enhance natural lighting, optimize outdoor views, and
improve energy efficiency within the context of a tourist village.

The study specifically aims to:

1. Identify and analyze the factors that influence the quality of daylight and outdoor views.
Address the technical and economic challenges associated with implementing rotating
buildings and propose practical, viable strategies.

3. Propose innovative architectural designs that maximize daylight penetration and enhance the
integration of natural landscapes through rotating house concepts.

Ultimately, this research seeks to demonstrate how integrating rotating houses into a tourist village
can create a distinctive blend of sustainability, innovation, and enhanced user experience.

IL.5 Research methodology :
In this research, a comprehensive methodological approach was adopted, utilizing literature reviews,
case studies, and site analyses to thoroughly explore the themes of sustainable and intelligent
architectural design. The study aims to address the posed research questions by integrating theoretical
concepts, practical applications, and innovative design strategies focused on daylight, sunlight, and
view quality, with a particular emphasis on rotating building technologies.
The research is structured into five main chapters:

Introductory Chapter:

This chapter will provide a general introduction, clearly outlining the research problem, the

hypothesis, and the objectives.

Theoretical Chapter:

This section will be divided into two parts:

e The first part will focus on the rotating house ( Domespace ) , its key features, and its
relationship with the environment.
e The second part will explore the variables influencing daylight and view quality in
architectural spaces .

Methodologique Chapter :

In this chapter, we will focus on the rotation systems of various rotating buildings and how they

operate, along with the principles related to natural lighting and external views.

Analytical Chapter:

This chapter will analyze case studies, to evaluate their design strategies, functional aspects, and

environmental performance. A detailed analysis of the site conditions, including climatic

parameters and natural features .

Architectural Chapter:
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This chapter is divided into two main sections: a practical section and an architectural section.
This part will detail the proposed design, including its program, concept development, and
innovative features.

I1.6 Thesis structure :
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I11.1 Introduction :

Daylight and outdoor views are important elements in architectural design, as daylight is
considered more comfortable and attractive than artificial lighting and has the ability to reduce energy
demand in buildings (e.g. Bodart & Deneyer, 2004; Dietrich, 2006). views outside also affect the
comfort of a building, and it is clear that many factors influence both, such as window size, materials,
building orientation, and view quality. Furthermore, innovative building designs, like the Domespace,
demonstrate how architectural features can be adapted to effectively harness sunlight while providing
panoramic views. This chapter aims to explore Domespace and their characteristics and to investigate
the changes and factors that affect natural lighting and outdoor views.

II1.2 The dome space :

I1.2.1 Definition of domespace :

A domespace is a unique concept , modern , eco-friendly and rotating house , that uses solar
unergy for heating and cooling ; as it is in line with the sun’s rays for heating in the winter and in the
summer it rotates against the sun’s rays direction for cooling. The circular shape of the house offers
panoramic views and optimal natural light distribution. Constructed primarily from wood,
Domespace homes prioritize sustainability and energy efficiency.

Figure 1 : Domespace
Source : (Muller Immobilier, s.d., p. GALERIE PHOTOS)
I11.2.2 History of Domespace and Partnership with Muller Immobilier :

The story of Domespace begins in 1988 with Patrick Marsilli, a passionate advocate for
organic architecture. He developed the concept of dome houses, highlighting their advantages in
terms of resistance and cost. Marsilli also incorporated the golden ratio into his designs, creating
spaces that were both aesthetically pleasing and harmonious.

From the 1980s, Marsilli was aware of the environmental impact of traditional construction. He
therefore directed his research towards more ecological and energy-efficient materials and solutions.
Over the years, Domespace evolved and gained popularity, with projects carried out in several
countries.

In parallel, Alain Muller, a Swiss wood expert, developed a real estate business focused on
sustainability. In 2022, the two men met and decided to join forces. Muller, convinced of Domespace's
potential to meet current energy challenges, obtained the exclusive license to market these houses in
French-speaking Switzerland.

This partnership marks a turning point for Domespace. It combines Marsilli's innovative vision with
Muller's expertise in sustainable construction. Together, they offer housing solutions that are
environmentally friendly and meet the expectations of Swiss homeowners. (Muller Immobilier, s.d.,
p. Un peu d'histoire)

11.2.3 Environmental Aspects of Domespace:

I11.2.3.1 Energy efficiency :
-Domespace homes achieve the highest energy efficiency rating (CECB AAA).
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- They minimize energy consumption and CO2 emissions.
- Solar Impulse Label (Immobilier, n.d.)

I11.2.3.2 Elimination of Concrete :
- The absence of concrete with a high carbon footprint to ensure no emissions are generated during
construction. (Immobilier, n.d.)

111.2.3.3 Zero CO: Emissions :
- By using sustainable materials, the dome house is designed to meet Switzerland's 2025 goals of
achieving zero CO2 emissions. (Immobilier, n.d.)

111.2.4 Respect for the Environment :

I11.2.4.1 Rotational Design :

- The house rotates 320 degrees allowing it to follow the sun to warm in winter and
avoid it in summer to provide comfort . (Immobilier, n.d.)

I11.2.4.2 Use of Sustainable Materials :
- Domespace homes use sustainable wood, acting as a carbon sink.

- Wood is durable, resistant to decay, and requires no chemical treatments . (Immobilier, n.d.)

Figure 3 : Domespace Figure 2 : Domespace
Source : (Muller Immobilier, s.d., p. GALERIE || Source : (Muller Immobilier, s.d., p.
PHOTOS) GALERIE PHOTOS)

I11.2.4.3 Antisismique et anticyclonique :
- Domespace homes are designed to withstand natural disasters like earthquakes and storms.
- Their rounded shape and flexible construction provide natural resistance . (Immobilier, n.d.)

I11.2.4.4 Recognition by Solar Impulse Foundation :
- Awarded the “Solar Impulse Efficient Solution” label, the design exemplifies the
integration of clean technologies to tackle environmental challenges (Immobilier, n.d.)

I11.2.5 Comfort and Indoor Environment :

I11.2.5.1 Change visual orientation:
- It allows for a panoramic view and changing views at will anytime and anywhere (Caglar, 2005);

I11.2.5.2 Aesthetic and Functional Design :

- By incorporating the golden ratio into the house construction, a natural aesthetic is created in it
(Immobilier, n.d.) . Additionally, the spherical shape and natural materials used in it create an
appealing and relaxing living area. (Caglar, 2005)
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Figure 5 : domespace , Indoor Environment Figure 4 : domespace , Indoor Environment
Source : (Muller Immobilier, s.d., p. GALERIE| | Source : (Muller Immobilier, s.d., p. GALERIE
PHOTOS) PHOTOS)

I11.2.5.3 Thermal comfort:
- The home rotation system promotes exposure to natural light and regulates heat in all seasons
ensuring thermal comfort . (Caglar, 2005)

I11.2.5.4 Healthy indoor air quality:
- Allows the use of natural and non-toxic substances (wood) in a healthier construction . (Immobilier,
n.d.)

" the motor is small because it takes very little energy to rotate the house since we're on huge ball
bearing we can even rotate it by hand " Patrick Marsili

" The technical challenge is related to the rotating load bearing model. The structure is self-supporting
and rests on a 3 metre ball bearing, so you can have 200 or 600 m? floating above 16 m?. " Benjamin
Thoby , technical director .

I11.2.6 Construction and Structural Details:

II1.2.6.1 Primary Structure:
- Foundation : The Domespace is built on a reinforced concrete base, which anchors the
structure securely to the ground.
- the use of "mixed wood-aluminum frames "for windows and structural elements.
- Roof covering is specified as "red cedar wood strips", contributing to natural aesthetics .

I11.2.7 Windows and Openings:

I11.2.7.1 Panoramic Windows:
- The dome features large, curved, and strategically positioned panoramic windows, extending
across the dome’s surface. These windows:
- Maximize natural light penetration, Provide uninterrupted 360-degree views, allowing
residents to enjoy the surrounding landscapes from any angle.
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Figure 6 : Domespace section with details .
Source : 2016 - HABITATION J Domespace | Ordre des architectes
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IT1.3 Natural lighting , sunshine , view outside :
I11.3.1 Naturel lighting , sunchine :

I11.3.1.1 Naturel lighting Difinition :

- It is a physical phenomenon that results from the distribution of natural light in the building
by penetrating the casing and reflecting light on the building's constituent materials (KABA Imen,
2012). The technique of inserting natural light inside the building is done through the exterior glass

(windows, skylights, etc.) (Naser Hussain Khairi , 2021). It is more efficient, fun and economic . (Reiter
& Sigrid, 2004)

111.3.1.2 sunchine Difinition :

- Sunlight has a profound impact on human , its existence, and enhances its daily activities.
An important factor for well-being in the built environment is the requirement to take precautions to
avoid visual or thermal discomfort . (E.Ne'eman & Wendy Light, 1976)

I11.3.1.3 Natural lighting , sunchine and health :
- natural lighting can have a positive influence on the health of people through three different
systems:

I11.3.1.3.1Visual system :
- The way we perceive our environment is linked to the extreme presence of natural light (SFAKSI
Imen , 2023).

I11.3.1.3.2Circadian system :

- Natural light is essential in regulating our circadian rhythm, which in turn is necessary for
stimulating blood circulation, thus affecting human metabolism and controlling many hormones (N.
Shishegar & M. Boubekri, 2016-05-21) , natural Light is the primary regulator of neurohormone
melatoninthat governs our sleep-wake cycle (Van Den Wymelenberg & Kevin, 2014) (AKINBAMI, 2024)
(AKINBAMI, 2024) .

I11.3.1.3.3Skin system:
- Natural light interacts beneficially with the skin through the process of photosynthesis, stimulating

the production of vitamin D, which in turn facilitates calcium absorption and strengthens bones. (N.
Shishegar & M. Boubekri, 2016-05-21)

Physically Psychologically
Improve Decrease Improve Decrease
o Cancer .
Vitamin D Possibility Mood Depression
Visual System Abnormal_Bone Mental Stress
Formation Performance
Circadian - Alertness Sadness
Rhythms
Sleep Quality - Brain activity Violent Behavior

Table 1 : Natural light and humain body

Source : (N. Shishegar & M. Boubekri, 2016-05-21)
I11.4 View outside :

111.4.1 Difinition :

- A view from inside a building that looks out onto the surrounding area, typically through windows
or other openings . (SFAKSI Imen , 2023)
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111.4.2 The variables composing the view outside :
view content view access view clarity
e Nature and urbain view . e View angle of a window . e Window design .
e Horizontale satisfaction . e Distance from the window . e Glazing ans shading
e Content distance . materials .

e [nformation about the
weather, season, ans time
of day .

. 1. View Content
i Dyn amic featu res. Site planning & building massing
2. View Access
Facade design & floor layout — <

3. View Clarity
Facade material & control

Figure 7 : The primary variables for driving view quality: content, access, and clarity.
Source : (ko woon he & al, Window View Quality: Why It Matters and What We, 2022)

111.4.2.1 View content :

- content is the sum of the visual features that are seen in the window view (ko woon he & al,
A window view quality assessment framework, 2021) . Preferred views often connect occupants to
nature, three horizontal layers , distant elements , and movement .

- Nature and urban features :

- Views with nature, especially those with greenery and water, are preferred for their positive
impact on psychological well-being. Natural elements, such as trees and water bodies, can
significantly enhance the value of a building, particularly in residential settings. While urban views
can also be desirable , especially those with landmarks , natural views are generally preferred . (ko
woon he & al, Window View Quality: Why It Matters and What We, 2022)

Figure 8 : The different types of content of the view to the outside: A: natural view; B: urban
view; C: combined view
Source : Pinterest consulted on: 07/11/2024
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- Horizontal stratification :

-Horizontal stratification refers to the clear division of a view into distinct layers, such as
ground, landscape, and sky . (Markus & Thomas A, 1967)

al | B

Figure 9 : The horizontal layers of a view from the window: A: ground layer; B: landscape layer ;
C: sky layer
Source : Pinterest consulted on: 07/11/2024

- Content distance :

- While distant views are generally preferred, this only holds for primarily urban content. When
preferred visual elements (like nature) are present, distance has a much weaker influence .
(SFAKSI Imen , 2023)

- Information about the weather, season, and time of day :

- People prefer to see outdoor views because it gives them information about the weather and
time; natural elements such as sky and greenery are also valuable because they express the
seasons. (Hellinga & H, 2013)

- Dynamic features :

- Dynamic elements can make a scene more engaging and exciting. Watching people go about
their daily lives or seeing the changing seasons can evoke positive emotions and make a
person feel connected to the world around them. But too much activity can cause distraction
and stress. (ko woon he & al, 2022)

I11.4.2.2 view access :
- View access quantifies how much of a window view is visible from a specific location
within a space. (ko woon he & al, A window view quality assessment framework, 2021)

- View angle of a window :

- The viewing angle is determined by the distance between the person and the window and
plays an important role in visual perception. Recommended viewing angles vary and research
indicates that the horizontal angle considered appropriate is usually no less than 14 degrees.
(SFAKSI Imen , 2023)

-+ Window-to-Wall Ratio
(WWR)
|+ Glazing area

= Vertical view angle
« Horizontal view angle
» ,/ «Viewing direction
/ (perpendicular to
window)
Windo
\distance

Figure 10 : Variables of view access
Source : (Ko Won Hee & al, 2023)
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- Distance from the window :

- The distance between the seating place and the window has a crucial role in determining the
quality of access to vision. Where sitting away from the window is often less visible and
obscured which negatively affects their satisfaction and on the other hand may also suffer

from sitting near the window discomfort due to glare or high temperature . (SFAKSI Imen ,
2023)

111.4.2.3 View clarity :
- Clarity refers to the visual clarity of a window view, influenced by factors like glazing quality,
shading, and external conditions. (ko woon he & al, 2022)
- Window design :
- The design of window frames can significantly impact how a view is perceived.The shape and
proportion of these frames can affect the visibility of the external elements and the satisfaction

of the occupants of the building . (ko woon he & al, A window view quality assessment
framework, 2021)

Figure 11 : (A) ground, landscape, and sky layers and without mullions, the same window view
but with hypothetical (B) vertical and (C) horizontal mullions.
Source : Pinterest consulted on: 07/11/2024

- Glazing and shading materials :

- The clarity of a view can be affected by the type of glass used.While most modern glasses
have high visible transmittance, tinted or coated glasses can alter the perceived color and
contrast of the view

II1.5 Conclusion :

In conclusion, it can be said that the design of the Domespace is an innovative and unique
solution to enhance natural lighting and outdoor views in buildings. It allows for dynamic adjustments
that maximize sunlight while providing panoramic views of the landscape , thus creating a
harmonious balance between the interior and exterior environments.

Moreover, both natural lighting and outdoor views are essential elements in design, playing a
significant role in the well-being and energy efficiency of building occupants. Daylight has the ability
to reduce energy demand in buildings by decreasing the need for electric lighting, while the quality
of outdoor views enhances the connection with the environment, positively affecting the comfort and
well-being of the building’s occupants.
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IV.1 Introduction :

This chapter explores innovative methodologies for sustainable and intelligent housing designs,
focusing on three distinct aspects: the rotating house system, recommended illuminance levels and
visual comfort criteria for natural lighting, and view quality and quantity analysis.

Initially, the rotating house system was analyzed through several examples, such as Domespace,
Johnstone’s Rotating House, and Suite Vollard. Subsequently, lighting levels were studied to ensure
optimal natural lighting for visual comfort. Finally, factors influencing the quality and quantity of
views were examined.

Through the study of these areas, the chapter provides a comprehensive understanding of rotating
building designs that integrate environmental performance and occupant well-being.

IV.2 Rotating system :
Iv.21 Domespace :

-The dome house is designed to be oriented by constructing it on a central axis.

-The entire house is mounted on a massive metal ring, which houses the rotation motor. The wooden
structure is attached to this ring, causing the whole house to revolve as the ring turn .

- The interior layout is organized around a central axis, which houses utilities such as plumbing,
electrical systems, and the rotation motor.

Figure 13 :a centrai axis
Source : 2016 - HABITATION J Domespace |
Ordre des architectes

2

Figure 12 : a central axis
Source : (Domespace Developments, s.d.)

" the motor is small because it takes very little energy to rotate the house since we're on huge
ball bearing we can even rotate it by hand " Patrick Marsili

" The technical challenge is related to the rotating load bearing model. The structure is self-
supporting and rests on a 3 metre ball bearing, so you can have 200 or 600 m? floating above 16
m?. " Benjamin Thoby , technical director .

T N

Figure 15 :a massive metal ring Figure 14 : Motor
Source : Source :
www.youtube.com/watch?v=9pwGJ XtXoo0 www.youtube.com/watch?v=9pwGJ XtXoo



https://www.architectes-pour-tous.fr/architectes-pour-tous/atelier-bettremieux-cyril-darchitecture/2016-habitation-j-domespace-56104
https://www.architectes-pour-tous.fr/architectes-pour-tous/atelier-bettremieux-cyril-darchitecture/2016-habitation-j-domespace-56104
http://www.youtube.com/watch?v=9pwGJ_XtXoo
http://www.youtube.com/watch?v=9pwGJ_XtXoo
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Iv.2.2 Two ways to rotate the house:

1V.2.2.1 Remotely with a remote control:
- By pressing the button the house starts to rotate gently right or left.

1V.2.2.2 Automatically with a computer:
- By programming the computer to follow the sun throughout the day or move away from it, or

put itself in a specific position at a specific time. (Domespace : la maison ronde en bois et qui
tourne !, 2024)

Iv.23 Johnstone’s Rotating House :
- The Johnson family posed two interrelated challenges in designing the house:
1. how to exploit the site's panoramic views .
2. how to make the most of the small site .
- Al Johnston envisioned that a large circular upper floor could be built above the small
basement so that the sizess would fit together. He said: "And if you're going to have a round
structure," "why not make it rotate to have every view? (RANDAL, 2008)

Figure 17 : Johnstone’s Rotating House Figure 16 : Johnstone’s Rotating House
Source : (RANDAL, 2008) Source : (RANDAL, 2008)
IV.2.3.1 How It Rotates :

- the second floor, weighing 600,000 pounds, rotating atop a stationary first floor .

- The rotation is supported by 40, 8" bearings, a central main bearing, and drive wheels, offering
a combined load capacity of 3,664,000 pounds.

- A 1.5-horsepower DC motor powers the rotation, requiring only 0.8 horsepower to start and
0.75 horsepower to run the house in either direction anywhere from one revolution in 33
minutes up to one revolution in 24 hours, it can rotate in either direction as many times as one
would want (it doesn't have to unwind).

- The motor drives the drive wheels through a 1564 to 1 dual worm gear transmission - very
smoothly. (Johnstone, 2024)

- “The most significant way for what Johnstone calls the "swivel-a central connection device
located at the bot tom of the main column that links fised pipes and wiring from the ground
to those aboard the rotating superstructure. “ (RANDAL, 2008)

o e—

ey e \ » i
Figure 18 : Construction details of Johnstone’s Rotating House
Source : (Johnstone, 2024)
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'77 The house s wiring rises
from the mercury and
rotates synchronously
with the dwelling.

COMMUNICATIONS

A stationary device filled
with mercury connects the
outside phone, HDTV and
Internet cable to the
house s wiring by using
the liquid metal to transfer
the digital signals.

The outside cable wires
connect to the device,
sending the signal
through the mercury.

Electricity

to home
ELECTRICITY
Johnstone chose
similar technology
to what powers a
merry-go-round
to supplement the
solar power.

Outside electricity
charges four
stationary bands.

Carbon brushes
rotate around the
bands, transferring
power to the house.

PLUMBING The casing, the
AND GAS house s pipes and
The third section the house all rotate
handles water, sewer in unison around
and natural gas. the core, delivering

water and gas to
Water and gas enter Casing PES the living space.
the stationary core of —

Separate pipes allow H
A sewage and gray water The windows are coated to  BASEMENT  The swivel device The garage has two
il block 99.7 percent of UV floor. A 1.5- turntables to rotate
toflow out, while water rays to pr nd H motor rotates the cars after they enter,
and gas flow in. et in 14 percent of visible to s utilties, H house fully In 30 minutes to 24 5o there Is no need to
light to cut down on heat. L, hours, depending on the speed. back them out.

The second floor

the swivel through
underground pipes,
filling separate

internal grooves.

Figure 20 : swivel-a central Figure 19 : details of Johnstone’s Rotating

Source : (The D*Haus Company Ltd, August| fouse

R017) Source : (The D*Haus Company Ltd, August
IV.2.4 The Suite Vollard , Brazil : 2017)

Figure 21 : The suit volllard Figure 22 : Plan of indivdual apartement
Source : Pinterest consulted on: 08/12/2024 | Source : (statesman house delhi, 2024)

It is considered the first fully rotating residential building, as it has a cylindrical shape with a
rectangular block attached to it on one side. (Fouad, 2012) It consists of 15 floors , The first
two floors of the building are an Executive Center. The rest of the floors are residential
apartments. Each floor can rotate independently, clockwise or counterclockwise, controlled

by the apartment owner with a button. A full rotation takes approximately one hour. (statesman
house delhi, 2024)

C e moososaASRAEARA

Each floor rotates around the stationary core that hosts all plumbing, electricity and HVAC
connections. The rectilinear block where stairs and elevator are located is static same as the
center core . (Fouad, 2012)

A 958 ft? metal platform was laterally structured with vertical metal struts attached to its base
and connected to a curved guide fixed to a concrete slab. The platform rotates using a system
of cogwheels and roller chains, powered by independent engines for each unit, controlled via
remote. A full 360° rotation takes one hour and can be scheduled with a timer. The system's
load limit for optimal performance is 150 kgf/m?, or 13 tons. (statesman house delhi, 2024)

13


https://www.pinterest.com/

Figure 24 : Framework of rotating platform
over concrete slab
Source : (statesman house delhi, 2024)
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ESQUEMATIC SECTION

Figure 23 : Section
Source : (statesman house delhi, 2024)

IV.2.5

Rotating House Based On Heliotropism

In the context of researching the mechanics of making houses rotate, a study (An Experimental Study
on Rotating House Based On Heliotropism) refers to the principle of heliotropism, which relies on
adjusting the building's orientation to optimally align with the movement of the sun. In this study,
precise calculations were used to determine how the building should rotate. Therefore, this section
will rely on and analyze the results found in this article : (Indumathi.M, 2017)

IV.2.5.1 Thrust Ball Bearing Calculations :

The total weight of the building is determined and a safety factor is added to ensure that the bearings
are able to support the load as the house rotates. These calculations ensure that the design is safe and
reduces the risk of failure or collapse during operation.

'
' [movse MoDAL - BEAIDD
2 Inas o

+

HELIOTROPE BUILDING

SNO| PARTNAME [SNO| PARTNAME |SNO| PARTNAME

©  |[wuxGar [ ¥ XPM DC MOTOR )

09

~ > ¢
X o } \
¥ »——l}_,.;_l ]
] .
P o R 2 vy
7 ¥
11 “\0 1O
o s J
. - TO CONTROL UNIT
09

NOTL ANGLE JETWEEN LDJIT SWITCON W0
BNO| PARTNAME |

1 = | W | seroRTRATE
1 LIMIT SRTICH 1| SLPRORTRCD
SPPORT FRAMF 1" LDK SENSOR

Figure 25 : Details of Heliotrope building
Source : (Indumathi.M, 2017)

1. Total weight of the building and mechanical setup:

- Building weight: 78 tons.
- Mechanical setup weight: 10 tons.

Total weight = 78+10=8878 + 10 = 8878+10=88 tons.
Safety factor:

Half of the total weight is added as a safety factor.

Total weight with safety factor = 88 tons+44 tons=132 tons
. Number of distribution points:

The weight is distributed across 5 points during rotation.
Weight per point = 132 tons / 5=32.5 tons/point

. Equation used for axial load (F am) calculation:

The equation: F am=A(n/1000)?



Methodologique chapter 15

- Here, A represents a constant factor depending on the design and material properties, and n is
the required axial load.
Calculations:
Estimating the axial load using the provided value:
- The value of AAA is a fixed constant based on the design.
- Using the given values in the calculations:
e F am=200,000 N.
Results:
e (alculated axial load per point is 200,000 Newtons.
o This load is greater than the minimum required, ensuring that the design is safe and
structurally stable during the building's rotation.

IV.3 Recommended Illuminance Levels and Visual Comfort Criteria for Natural
Lighting :

Illuminance levels play a crucial role in determining the visual comfort and functionality of indoor
spaces, particularly when relying on natural lighting. Table 3 summarizes the relationship between
illuminance levels and visual comfort, while Table 4 presents the recommended illuminance levels
for various room types as outlined by the Illuminating Engineering Society of North America
(IESNA). These benchmarks provide valuable insights for designing spaces that optimize natural
lighting to meet user needs effectively.

Average illuminance areas in%

Indications in the visual comfort scales

% < 150 lux Insufficient
150 lux < % <550 lux Adequate
550 lux < % < 950 lux Desirable

% =950 lux

Uncomfortable

Table 2 : Summary table of average illumance areas in (%) for each month , hour .
Source : (Toufik Mezerdi, Mostefa Medouki, & Imene Sfaksi, 2022)

Room type Recommended illuminance level
Bedroom 200-300 Lux
Kitchen 300-750 Lux

Living room 100-200 Lux
Corridor 100-200 Lux

Table 3 : Recommended illimnance levels from IESNA
Source : (Toufik Mezerdi, Mostefa Medouki, & Imene Sfaksi, 2022)

IV.4 View outside :
IV4.1 The View Quality Index :

In previous works and literature, a visual quality index has been proposed to evaluate the quality of a
view based on three variables: View Content , view access , view clarity . This index integrates these
variables to provide a comprehensive assessment and is calculated as follows: (ko woon he & al, A
window view quality assessment framework, 2021)

IV.4.1.1 View Content :

The calculation involves assessing the presence of different layers in the view (sky, landscape,
ground, nature) and assigning weights to these features based on their distance and dynamic
characteristics.
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V content = LL sky + L landscape * cht.dis + L ground * meovement + L nature * cht_dis

With l
@ cht.dis @ meovement @ cht_dis

if

if if 0 ;
1.00 == 50 m < content distance 1.00 == Distant dynamic feature(s) >6 m 1.00 = % of natural features in the
. scene > 50 %
if if 1s present i
0.75 ==p 20 m < content distance > 50 m 0.50 == No dynamic feature(s) 26 m 0.75 25 % 2 % of natural features i
if : t - the scene > 50 %
0.50 ==p 06 m < content distance > 20 m if ol if _
if 0.00 == Nearby dynamic feature(s) 26 m 0.50 ==p % of natural features in the
0.00 = content distance =26 m is present scene 2 25 %
if
0.00 ==p 1o natural features in the

scene

®

L sky , L landscape , L ground , L nature = if

if
{0.25 =—p Present in the scene
0.00 ==» Absent in the scene

Lx represent horizontal layers ( sky , landscape , ground ) and nature present in the view

W/ represent weighting factor

Figure 26 : View content calculation
Source : (ko woon he & al, A window view quality assessment framework, 2021)

IV.4.1.2 View Access :
Represents the view angle scores that can be derived from the View content

V access =
| | [ |
Olview
1.00 2 (—) 0.5 0.00
if ‘ Olsaturation = Q{min if * if ‘
if ‘
Oview > Ulsaturation Omin < Olview < Olsaturation Oview = (Imin Oview < Olmin

Olview: The view angle from the occupant's perspective.
Olmin : Minimum acceptable view angle.

Olsaturation : Maximum view angle where no further improvement in access is perceived.

Figure 27 : View access calculation
Source : (ko woon he & al, A window view quality assessment framework, 2021)

I1V.4.1.3 View Clarity :
represents the view clarity scores based on the VCI
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V clarety =

1.00 " (—I3dalrity : ) 0.5 0.00
if * Bs_elfturation - ﬁmln i i *
1
Bclarity 2 Bsaturatinn ) ‘ . Bclarity = Bmin Bl ) < ﬂ .
Bmln < Bclarlty <ﬁsaturatlon clarity min

Pelarity: Clarity score based on the visual properties of the window.
Pmin : Minimum elarity threshold.

Bsaturation : Maximum clarity level.

Figure 28 : View clarity calculation
Source : (ko woon he & al, A window view quality assessment framework, 2021)

1V.4.2 VQI Calculation:
The final VQI is calculated by multiplying the three variables:

VQI= Vcontent-Vaccess* Vclarity

View Quality Index

View Quality =1
Veontent =1; all three layers and nature

Vaccess = 1; high access
©
% |Excellent
< T—

View Quality = 0.75
e 1 ° Veonteni = 0.75; 2 layers and nature
S . Vaccess = 1; high access

Velarity = 1; high clanty
bl
ol
°

Good — View Quality = 0.375 View Quality = 0.375
v ‘ Veontent =0.75; 2 layers and nature Veontenr = 0.75; 2 layers and nature
S | ) (] Vaccess = 0.5; minimum aceess Vaccess = 1 high access
_'||%T Velarity = 1 high clanity Velarity = 0.5, minimum clarity
w
) |
S =
N View Quality = 0.125
& e Veontent = 0.25; 1 layer (sky only)
d Sufficient;----® Vaccess = ().5; minimum access
: — Velarity = 0.5; minimum clarity /—ﬁ' T | Velarity = 1; high clarity
) Y
£
PP e ——
ol
=
. N 7
Insufficient .
- / . 3
= View Quality =0
R ° - One of the variables is 0
y g (below mininuumn threshold)

Veontent Vaccess Velarity

Figure 29 : Conceptual calculations of view quality.
Source : (ko woon he & al, A window view quality assessment framework, 2021)

IV4.3 The quantity of view :
IV.4.3.1 View Factor :

View factor is an assessment of the visual quality of a scene, considering both content and
viewing angle. The viewing angle is calculated by taking the smaller angle between the vertical
and horizontal angles. Subsequently, the visual elements within the scene are evaluated to
determine the final scene factor level, ranging from 1 (lowest) to 5 (highest). (ko woon he & al, A
window view quality assessment framework, 2021)
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View Factor View angle () Description Compliant
Completely filled the visual field of the observer
5 50 to 90 ’ PR
seated at the workstation
dors 40 to 50 4 (non-nature view) or 5 (nature view)
+ 20 to 40 Filled about one-half of the visual field Yes
3ord 15t0 20 3 (non-nature view) or 4 (nature view)

Filled about one-half of view factor 4.

3 Hwls but still with a coherent view

2or3 9to11 2 (non-nature view) or 3 (nature view) Yes/No
2 11to 15 A parrow and typically fractured view

lor2 41011 1 (non-nature view) or 2 (nature view) No
1 Lo 4 A glimpse of sky or

sliver of the outside environment

Table 4 : View factor calculation based on the view angle and content ( Heschong , Mahon
Group , 2003 )
Source : (ko woon he & al, A window view quality assessment framework, 2021)

1V.4.3.2 Distance from a window :
The distance between the spaces and the window significantly impacts access to outdoor views. in
green building certifications, this distance is considered in their guidelines:

- BREEAM specifies that relevant building areas should be within 8 meters of an external wall
with a window.

- LEED v4.1 requires unobstructed views located within a distance equivalent to three times
the window's height .

1V.4.3.3 window-to-wall ratio :

The average WWRs for all building categories and sub-types are presented in Table . Also presented
are the ‘minimum WWR’ and ‘maximum WWR’ as these numbers provide insight into the variation
of the WWR across different fagade faces. (Grace Sze-en Foo & Daniel Shen, 2018)

Building Category & Sub-Type Sample Average WWR of all Minimum WWR in Maximum WWR in
count samples in category category category

Calculated by taking the Calculated by taking the Calculated by taking the

overall average across overall average across overall average across
the WWR for each the lowest WWR for each the highest WWH for
building. building each building.
Office 28 46% 31% 61%
Low rise office (<10 floors) 15 35% 18% 54%
Mid Rise office (10-25 floors) 8 63% 53% 70%
High Rise office (25+ floors) 5 57% 41% 69%
Aged Care 30 27% 15% A%
Retail 27 30% 10% 52%
Outdoor Strip Retail 8 50% 13% 59%
Shopping Centre 5 28% 10% 45%
Standalone retail 14 18% 9% 51%
Hospitals 25 30% 14% 45%
Education 29 32% 1% 49%
ELC 3 26% 11% 48%
Primary school 7 24% 3% 44%
Secondary School 7 25% 7% 43%
University 12 44% 26% 58%
Hotels 26 27% 12% 40%
Business Hotel 18 32% 16% 47%
Motel 8 16% 5% 29%

Table 5: WWR across different building sub-types
Source : (Grace Sze-en Foo & Daniel Shen, 2018)
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IV.5 Conclusion :

The methodologies presented in this chapter offer valuable tools for assessing the sustainability and
functionality of the buildings designs. They provide insights into how to design rotating homes that
can optimize solar orientation and landscape views. Moreover, the inclusion of lighting criteria
ensures visual comfort, and the evaluation of the quality and quantity of views underscores the
importance of external visual connections in enhancing the comfort and well-being of occupants.
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V.1 Introduction :

This chapter delves into an analytical framework for exploring the three key aspects of our project
(Domespace, Natural lighting and sunshine , view outside). We will analyze numerous examples of
tourist complexes to understand how these spaces function. However, before analyzing these
examples, we will conduct a brief study of tourism, particularly desert tourism in Algeria, to first
grasp the general concept of tourist complexes and then delve into the examples in detail.
Subsequently, a thorough site analysis will be undertaken to investigate the prevailing climatic
conditions and the region's morphological features, allowing us to better determine the strategic
options during the design phase.

- The liste of exemples :

The Golden Gazelle Kona village Al-Bedayer Desert Memories Aicha
Camp Luxury Camp, Wadi

V.2 Theoretical overview of tourism :

V.2.1 Definition of tourism :

There are several definitions of tourism, the most important of which are : definition formulated by
the World Tourism Organization (UNWTO, 2008): "tourism as a social, cultural and economic
phenomenon involving the movement of people to places outside their usual environment for personal
or professional reasons. These people are called visitors and may be tourists or excursionists, residents
or non-residents." (MENASRA Asma , 2023)
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v.2.2 forms of tourism : (ZERMANE Karim , BARHOUM Alia , & BADIS Nabila , 2021)

Tourisme

Y
: Tourism by Tourism according Tourism according
Tourism by -
number, age and to the means of to the tourist's
purpose length of stay transport used destination
J

Nautical

tourism

N
Recreational Tourism by . .
. Tourism by air
tourism number
4

- visit historical

1.individual tourism
places , museum ,

Conduct of cultural 2.Group tourism.

) Tourism by Mountain
events and festivals ,

Tourism by bicycle tourism

Participation in
sports activities .

age

1.Pioneer tourism

Scientific Village

. Tourism by
2. Youth tourism. .

tourism train tourism
- like forums 3. Mature tourism
dealing with 4. Tourisme for retirees
scientific subjects in Tourism by
medicine Tourism by boat Desert tourism

length of stay

Health tourism

} . 1. Day Tourism .
- like visiting .
mineral baths 2. Seasonal tourism

3. Transitional tourism.

Business

tourism

V.2.3 Tourism infrastructure:
Tourism infrastructure are the components built to cater to the needs and satisfaction of tourists. It is
divided into two sections.

Physical tourism infrastructure :

Includes accommodation, catering, , hotels, motels, restaurants, convention centers, stadiums,
galleries.

Service tourism infrastructure :

That attracts tourists includes banking institutions, travel agencies, insurance agencies, and tour
guides. (MENASRA Asma , 2023)

V.2.4 Tourist Potential in Algeria:
Algeria is characterized by a diversity of natural landscapes and contains historical sites, making
it a good tourist destination. The potential of Algeria lies in:

Mountain ranges: The Tell Atlas and the Saharan Atlas.

Diverse climate: A Mediterranean climate, with year-round sunshine and mild winters.
Varied landscapes: Mountains, forests, northern coasts, and the southern Sahara.

Rich cultural, historical, and civilizational heritage.

1,200 km of coastline and exceptionally beautiful sites: These offer ideal conditions for beach
tourism, potentially attracting a significant number of both domestic and international tourists
during the summer season, from Marsa Ben M'hidi to the province of El-Kala.
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V.2.5 Hotel establishments in Algeria:
- Hotels
- Tourist complexes or holiday villages
- Apart-hotels or hotel residences
- Motels or roadhouses
- Tourist campsites.

V.2.6 Definition of touristic complex:

Actourist complex is is a big resort that offers a wide range of services and amenities, including
hotels, villas, restaurants, swimming pools, and recreational facilities, all within a single, self-
contained resort. Its purpose is to provide a comprehensive and self-sufficient vacation experience
for visitors.

V.2.7 The bioclimatic design of tourist facilities: (KHAWLA, 2017)
V.2.7.1 Passive Solar :

Passive solar design uses natural light and airflow to reduce the need for artificial lighting, heating,
and cooling. Key strategies include:

- Orientating buildings in cold climates along an east-west axis and in hot climates
perpendicular to the prevailing wind to optimize sunlight and airflow based on the climate.

- Using materials with high thermal mass (e.g., brick) to regulate indoor temperatures.

- Designing windows, insulation, and natural features (e.g., trees, terraces vegetation, and
landscaping ) to manage heat and airflow.

V.2.7.2 Using Daylight :
The goal is to optimize natural light for interior spaces using large windows, skylights, light wells,
courtyards, and light-colored furniture. Technologies include: Light Shelves , Light Reflectors .

V.2.7.3 Renewable energy :

For rural tourism and hospitality businesses far from national grids, renewables like solar panels,
solar water heaters, and wind turbines are cost-effective and sustainable solutions. Urban businesses
can also use these technologies to meet energy needs and reduce peak load demands.

V.2.7.4 Landscaping :
Working on the landscape components of the establishment can serve to regulate the interior
temperature, improve air quality, reinforce the identity of the place and bring visitors closer to nature.

V.2.7.5 Building location:
Once the site has been selected, and the means to minimize environmental impacts have been
identified, the developer must determine the location of the building(s) to be constructed:

- Place buildings in areas with the least ecological and cultural value.

- Orient buildings for passive solar benefits, optimizing sunlight and shade to reduce heat gains
in hot seasons.

- Position buildings for aesthetic views while maintaining privacy and security.

- Utilize natural features like existing trees for shade or wind protection and adapt to the site's

topography
V.3 Exemples Analysis : ( Anex 01)
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The project

Project data

Situation

Motivation of choice

Kona village

- Date of realisation: 2023
- Architect: Walker Warner

- Area: 331842 m?

1s located north of
Kailua-Kona on The

The selection of kona Village because it's
exemplifies sustainable architecture by prioritizing
energy efficiency, water conservation, and minimal

Big Island of Hawaii, | environmental impact . This project demonstrates
how architecture can balance functionality,
aesthetics, and a deep connection to nature.

Al-Bedayer - Date of realisation: 2020
Desert Camp - Architect: wael Al-Masri Located in the Al-Bedayer Desert Camp in Sharjah is a great
Planners & Architects southern desert region | example of sustainable architecture that blends
- Area: 331842 m? of Sharjah along perfectly with the desert landscape. It maximizes

Dubai-Hatta Road,
(Sharjah, UAE )

outdoor views and natural light, and follows the
principles of smart and sustainable design for tourist
villages

Memories Aicha
Luxury Camp,
Wadi Rum

3 ‘ 1 s

Memories Aicha Luxury
Camp is located in Wadi
Rum, just ten minutes
away from the visitor
centre

The selection of Memories Aicha Luxury Camp,
Wadi Rum because it uses domes as a primary
design element. The transparent surfaces maximize
natural light and offer stunning views of the desert
landscape. The camp also demonstrates a strong
commitment to sustainability, incorporating eco-
friendly materials.
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The
project

Kona village

Distant environment of the project

» Kona Village is located on the pristine Kona Coast of the Big
Island of Hawaii, surrounded by views of the mountains, Hualalai
volcano and Kahuwai Bay.

Memories Aicha Luxury | Al-Bedayer Desert Camp
Camp, Wadi Rum

» The resort is located next to Dubai-Hatta Road and is
surrounded by sand dunes on all sides.

» The camp is located in a relatively flat area of Wadi Rum,
surrounded by towering sandstone cliffs and red sand dunes.
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The Master Planning and Layout
project
I:'“wmn.u u';' the guest
e A hale

o e 3',““;‘ 23 ! Kahuwai > the resort is planned so that dining and
= 2 o) I A entertainment facilities are centrally
> 9 '“ S located, easily accessible from guest

3 entertainmel . .
g facilities rooms and overlooking the Kahuwai
S Bay .
M the guest y

the guest hale
hale

E-' > the resort is planned s that the reception
< — area is at the entrance, the
8 Accommodations || accommodation units are at the end of
5 the resort for guest privacy, and the
8 Communaland " : A activity areas are in the center of the
. Activity Areas complex for easy access by all guests."
o
)
<
g Entry and Arrival
—
<
= > Its design enhances the traditional
- E Bedouin desert lifestyle, featuring 55
- individually placed tents facing a
% '-§ central walkway that leads directly
= to the restaurant.
<z
2
=
s £
£ 0
=

25



Analytique chapter

The Master Planning and Layout (Circulation and Connectivity )
project
7
W mm Vehicular Access
g)n '{ —p Entree
= :
p— %
= » Drop-off points and parking area are located around the village to limit
S vehicle traffic and maintain the tranquility of the site
Q » Pedestrian paths meander smoothly through the village, allowing visitors
to enjoy the scenery and natural terrain.

== Vehicular Access

=» Entree
. g Pathways
o
o 8 » Car traffic is restricted to designated areas and parking is
T - located near the entrance to ensure a quiet environment within
A § the complex.
< 8 » The walking paths are winding trails designed to mimic natural

paths, allowing guests to take leisurely strolls and enjoy the
scenic views.

Memories Aicha Luxury
Camp, Wadi Rum

Pathways

» The camp employs a network of sand paths and minimal
vehicular roads to avoid disrupting the desert landscape.

» Pedestrian paths connect all domes to the central common
areas, blending into the natural terrain.
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The Architectural Design ( The design concept )
project
» It is aredesign of the Kona Village resort on the island of Hawaii that was hit by the tsunami, aiming to
S0 preserve the unique travel experience that first attracted people to the village and a deep respect for the
é resort's past .
= » “Our design is intended to showcase the island’s rich cultural history, while paying homage to its natural
g heritage—all while raising up the many talented artists and artisans who call Hawaii home.” Nicole Hollis,
Q Principal, NICOLEHOLLIS
N » The architectural design of the resort is inspired by traditional local

= E- F6 architecture, such as the use of courtyards and pergolas that reflect the
% = ] ' characteristics of the desert environment. Additionally, the concept of
S 8 RO © > the octagonal shape is utilized to connect the various buildings of the
E § Mlm Y project.

5
<a

Memories Aicha Luxury
Camp, Wadi Rum

» The camp concept is inspired by the desert and
Bedouin culture, offering a luxurious and authentic
desert experience that respects the environment and
honors the region's cultural heritage through luxurious
tents and dome-shaped tents that provide panoramic
views.
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The Architectural Design
project ( Building Forms )
N The buildings have simple geometric shapes that give the Hawaiian
Eﬂ cottages a simple, low-rise feel. Each guest hale is designed independently
-_;' to capture the landscape and emphasize privacy. The roofs are typically
< steeply pitched or gently sloping, enabling efficient water runoff in the
= tropical climate.
>
» This design represents a unique blend of traditional Arab
= E" architecture and modern principles. It showcases a hybrid identity,
% 8 where the buildings, such as the bedrooms, resemble luxurious
T - tents, symbolizing Bedouin traditions. A large central tent covers
A 5 the main courtyard, and the rest of the buildings bear the character
:1' g of traditional architecture, such as towers.

Memories Aicha Luxury
Camp, Wadi Rum

e Dome: It is the shape that
characterizes the restaurant and some
rooms allowing to see panoramic
views and wide views of desert views .

e Tents: The remaining facilities and
rooms feature traditional Bedouin-
style tents .
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The Architectural Design

project ( Materials and color )

g - Structures are clad in recycled plastic thatch .
= - Hale interiors feature Douglas fir walls and ceilings and exposed wood
'E framing- radiating warmth and brightness .

g the colors are inspired from the surrounding natural beauty, with black ,
Q red tones , blues and yellows.

- = -The color of the building walls reflects the peach desert color .

o £ . ) i

z -Local, environmentally friendly materials were used:
g5 8 RC structure , Synthetic Render (peach color),Steel Structure, Teflon
:IQ § , Aluminum for windows, Screens and pergolas , Stamped Concret ,
< 8 and Concrete Pavers

Memories Aicha Luxury
Camp, Wadi Rum

- The camp's structures were
designed with sustainability in
mind. Lightweight materials
like fabric, wood, and metal
were used, glass .

- the color used are : yellows,
oranges and reds inspired by the
colourful sands of the desert.
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Spatial and functional organization (Guest Accommodations )
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The Spatial and functional organization (Guest Accommodations )
project
8. 3
5 S E S =
= = = =
s T3 2 s
— o E=EC A
= E
> o3 5% =
< - °S T o
= N = €3 >
=] »n = ~ s
~ £3 g £
= = Q
7 7!
3
= g
© £
- = = -
= S o =
2 A -~ )
o 4 2@ =
=] == e
L o -Z Sg ’ fils i
3 % - One-bedroom ,an indoor A - Two-bedroom ,an indoor living room , A private
:45 =] living room , outdoor outdoor dining and barbeque space , outdoor sitting
=L sitting area , swimming area , swimming pool
< pool
>
S - S
= =
S EE | X =
< s = 5
PR ON-=- =3
& - o
S8 |2y
e = 8 ; E
Ex2 | 2R
v = 5
= = LE - Equipped with one King Bed and one sofa bed , a living room , en-suite bathroom and shower
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The
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3
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Spatial and functional organization (Guest Accommodations )

Kona village

firpet &
’,’ pool area

e ’ ’ entrance

- ’
4
~~" entrance ¢ /

g ,’
’—’—‘. ' ’ - Patio Patio
Patio ~ e’ _v| Patio L terrace
~ Patio ‘-
‘( terrace }I

1 \

Bedroom _ '_ . Bedroom
two bed f Y one bed
bathroom bathroom

Bedroom
one bed

Suites (foor bedroom
Kauhale) 289 m?

Al-Bedayer Desert Camp

Deluxe Room
Grand Deluxe Room

Deluxe Three-Bedroom
Private Tent

Three-bedroom ,an indoor living room , A private outdoor
dining and barbeque space , outdoor sitting area ,
swimming pool

Memories Aicha
Luxury Camp,
Wadi Rum

- Equipped with a King Bed
or two Twin Beds

- The tents come with en-
suite bathroom and shower

The Junior Tents
35 m?
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The Spatial and functional organization (Communal and Activity Areas)
project
° E » The restaurant features a seamless design where large windows
o0 5 allow diners to enjoy the natural beauty and the covered outdoor
= g space also provides a direct connection to the surrounding
> o environment. it is distinguished by its unique location, which allows
= [~ g y q :
= = for panoramic views of the landscape and the Pacific Ocean.
S =
S
=
(=R R - Restaurant
§ 1. Courtyard
@) - 2. Indoor Sitting
N g 3. Kitchen == Entrance
é; jo 4. Store Entrance =
> =] 5. Male Toilets
D ﬁ 6. Female Toilets
Q § 7. Stairs To First Floor
s o
= ﬁ KO ) ’ S The ground floor has a courtyard surrounded by seating areas. There are trees and a water
bt = o SRS Wl fountain in the courtyard. The courtyard leads to indoor seating areas. The kitchen,
= E . @ | N storage, and bathrooms are at the back of the restaurant for privacy. There's an outdoor
< e == staircase that leads to the upper level and is easy to get to.

Memories Aicha
Luxury Camp,

Wadi Rum

The restaurant

/ % ‘1. vv‘vﬁ‘\:\
4”' AVV DOONRR
AVAV“""""E"‘E

AVAVAV v

» The restaurant is a large, dome-shaped structure
seamlessly integrated into the natural landscape. It offers
panoramic view of the landscape, desert slopes and the
introduction of natural light. The decor is inspired by
Badw culture.
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The Spatial and functional organization (Communal and Activity Areas)
project
- Tranquil spaces atop the lava rock provide moments for
) relaxation before or after treatments, with a separate
= g pathway leading to and from treatment rooms.
'z (g | - Asaya Spa, nestled into the lava rock with views of Hualalai
g E‘ volcano, embodies the earth's healing powers.
) < - The spa is designed as a series of low-lying, rectangular
~ pavilions to blend seamlessly with the surrounding
landscape.
= T T 1. Indoor Sitting
£ T 2. Kitchen e
8 i % 3. Store :
b i 4. Outdoor Terrace ; " ,,,,,,
b 3 : -
g ] % Total Net Area = 465 sqm.
5
=)
s —
z I - - The first floor has an indoor seating area and an outdoor
g 4 ' EE | | terrace that allows customers to enjoy the natural views. It
== L B 1 i . N | RN | 1 also has an additional kitchen and storage room to support
1 . . . .
= First Floor Plan Roof Floor Plan the kitchen and storage in the basement, improving

efficiency and reducing service time.

Memories Aicha
Luxury Camp,
Wadi Rum

- The coffee shop serves as an excellent model for
merging indoor spaces with the natural
surroundings by incorporating the site's original
rock formations into the cafe's design, thereby
fostering sustainability and a direct connection to
the environment.

The coffee shop
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Mosque Keeper

The Spatial and functional organization (Communal and Activity Areas)

project

& g - It is designed as a low,

é‘ 5 rectangular wing with floor-to-

= : ceiling windows that seamlessly

g @ integrate the interior with the

S g natural surroundings, creating an

~ = atmosphere full of natural energy.

=9

£

<

@)

~

o

2 |z

0

O R Y o S AN, S/ T b R

g, =

S Prayer

g M . Mosque Hall

m ; gnuance

1 waq . . . .

=z bae - The mosque is designed with three entrances that lead directly
e to three arcades surrounding the central courtyard. In the fourth
o Tolots arcade, you'll find the entrance to the rectangular prayer hall.
9,

Total gross area : 465 m?

0 General Store/Services The mihrab is embedded in the gibla wall.
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The Spatial and functional organization (Communal and Activity Areas)
project
1 Vs i
; 3 2D
< Z ~ EDSSBL LIS
= . < 3 W/ Y oy
o] -
= = z &
S = =
|
77) [90]
Q . .
= » The information
6 center is ®
e strategically U Total Gross Area = 170 sqm.
z: g located I'lght near 2 E - Main Entrance Gate
1S b= the roduct 1. Gatoway
Q “ p & 2. Police Office
a = entrance £ iniw
= :9': allowing visitors g 6. Socuty Superice
> = to be received. =
< =
T =
<
Mi E Toilette
2 S s:e::::gr HSecur’rtystaffH Getway H Police office m
. . Ent . .. .
;' ]?fcplay f » It's a main entrance anr;ﬁcee?(lt for visitors, featuring a
3' S?o?gm on police station, bathrooms, a storage area, a special room

4. Reception Area for security guards, and an office for security managers.

Total Gross Area : 88 m?
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10. Female Toilets

The Spatial and functional organization (Administration area)
project
Administration building Serveces Building
S Total Gross Area = 810 sqm.
TRk
A sl
= 17 S
3 S 1
<
@)
N ntrance
"a") A - Administration Building o ‘ S - services Building EntInce
n =
(<P 1. Entrance Passage 5 Riwaq‘ Hub ‘4—»‘ Entrance H Desert rangers 1. Entrance Lobby
E § Eﬁi:&;;:a;i?'s 7 Toet [PEEEET : 3 Fesha First aid Entrance '°bby‘ Janttorstore
ourtyar 4. Qutdoor Sitting .
g ‘ Riwaq H Court yard H Riwaq ‘ ) I seating area
5. Male Toilets .
_g i 6  Shower ‘ seating area courtyard
L i 7. Changing Room <= Entrance
é ‘ Administration H Toilet ‘ 8. Handicapped Toilets -
1 . . ; P
= - The building has a clearly marked entrance 9. Janitor Store ﬁ

leading directly to a entrance passage . On
either side of the entrance passage are the
desert rangers, which is responsible for
managing desert tours and activities, and the
center manager's office. From entrance
passage , we move directly into the central
courtyard, which is flanked by two corridors (
riwaq ) . The administration office and
restrooms are located nearby.

11.General Store

- The building is designed with a distinct entrance that
opens up into a entrance lobby. Beyond the lobby lies a
central courtyard with an outdoor and a natural fountain.
This courtyard enhances natural light and ventilation and
provides easy access to other areas, including a first-aid
room (which also has a direct exterior entrance),
restrooms, changing rooms, and a storage room.
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Existing example :
The Golden Gazelle, Oued Souf :

1. Project data :
- Project owner: MEHRI Group
- Project manager: Mohammed SID
- Surface area: 104 h
- Prizes: 2015 President of the Republic Prize for Architecture and Urban Planning

Figure 1 : The Golden Gazelle
Source : Pinterest consulted on: 07/03/2024

2. Situation_:

- Located in the heart of the palm grove of the “Edhaouia” residence in the city of El Oued, the
famous city of a thousand domes 5 km from the city center.

3. Motivation of choice :

- The Golden Gazelle Hotel was chosen because it perfectly reflects the cultural heritage of
Algerian and Saharan architecture while incorporating modern sustainability principles. Its
location is in a desert region, but its most distinctive feature is its desert climate, which is ideal
for the study area. Plus, it promotes a focus on outdoor scenery with its beautiful landscaping,
greenery, and features like fountains .

4. Distant environment of the project :
- Located in the heart of the Algerian Sahara, La Gazelle d'Or provides a serene oasis amidst
the desert landscape. The resort's architecture and design are thoughtfully integrated into
the natural surroundings

e

- individual buildings
- La gazelle d’or
!g l:l The dessert lanscape

- Palm forests

Flgure 2 : (left) the distant environment of the project— (right) map key

5. Master Planning and Layout :


https://www.pinterest.com/
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- The Master planing for the complex clearly shows that is divided into three main sections:
guest accommodation, public areas, and service areas. The guest accommodation section, is
further subdivided into dome hotel, villas , royal suit , Tuareg tents , nomadic tentes .

- Courtyards and green spaces are used as transitional areas between indoor and outdoor spaces,
offering natural ventilation and shaded spaces for relaxation.

- Public areas such as the restaurant and recreation halls are centrally located for easy access.

- The complex is harmonious and complementary to the surrounding desert environment,

enhancing the site's harmony with the cultural._.an_(_ll environmental identity of the region.

i il P 1. Access
2. reception

3. Isabelle Eberhardt Museum
4. Bedouin tents

5. Toumour room
6
7
8

. Nomadic tents
. Place Guemira
. Tuaregtents

9. Grande Kheima

10. Swimming pool & the Grill restaurant
11. SPA The Hundred Skies

12, Villas 15 -38

13. Noujoum Palace - zones for guest
14. The Mirage Restaurant accommodations
15. Suit Royale

16. Villas 1-12 [ public spaces

17. The South Restaurant & SKYBAR

18. Residence BAR 37 |:| service areas

19. the Cupola hotel
it 228, 20. service areas

UL

Figure 3 : (left ) Master Planning and Layout - (right ) map key

=y 3 £ o

6. Circulation and Connectivity :
A. Vehicular Access:
- Vehicle pathways are laid out in a well-organized network connecting various parts of the
project and providing direct access to parking areas and main facilities.
- Parking space have been placed near the main entrances to improve access and reduce
congestion
B. Pathways:

- Pedestrian walkways are strategically placed throughout the site to facilitate smooth
movement between different units..

- Guests ride bicycles to get around the resort .
: .:* 3 Y, s

== Vehicular Access

- Pathways

Figure 4 : Circulation and Connectivity

7. Architectural Design :
A. The design concept :

- The Golden Gazelle complex is a remarkable fusion of modern functionality and traditional
Oued Souf design principles, such as domed roofs and arches, seamlessly blending with the
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essence of desert culture. It embodies a luxurious yet eco-friendly experience, serving as a
prime example of sustainable development in arid regions.

Figure 5 : The Golden Gazelle
Source : Pinterest consulted on: 07/03/2024

B. Building Forms:
- The shapes of the buildings in the complex reflect a harmonious blend of traditional and
modern design, characterized by low height, a domed roof, and arched openings, all
inspired by the traditional architecture of the Wadi Souf.

Figure 6 : Buildings in the complex
Source : La Gazelle d'Or Resort & Spa

C. Materials and colors :

- Bricks were used for construction, while treated camel hair canvas , resistant to water and
sunlight, was utilized for tents. As for colors, white predominated, along with earthy tones
such as beige and sand, reflecting the hues of the desert.

Figure 7 : Materials and colors of the complex
Source: author

D. Spatial and functional organization :
e Villas:

- Area: 160 m?
- they have a large living room, a King bedroom and a bathroom with bathtub, a Twin bedroom
and a bathroom with shower, a kitchenette and a private terrace of 29 m?.


https://www.pinterest.com/
https://hotel-lagazelledor.dz/
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Figure 8 : Villas
Source : Villa Suite | La Gazelle d'Or
e King Deluxe Bed Bed :

- they have a King delux bedroom and a bathroom, and a private terrace of 29 m?.

Figure 9 :King Deluxe Bed Bed
Source : King Deluxe Bed Bed | La Gazelle d'Or

e Communicating Villas:

- they have a King bedroom and a bathroom, a Twin bedroom and a private terrace of 29 m>.

Figure 10 :Communicating Villas
Source : description here | La Gazelle d'Or

e TOUAREG tent :

Figure 11 : TOUAREG tent
Source : Tente Tout Confort TOUAREG | La Gazelle d'Or

e Noumade tent:

- Area:32m?
- they consist of two single beds (twin) and a private bathroom with shower.
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, .
7).\‘; 2
Figure 12 : Noumade tent
Source : description here | La Gazelle d'Or
the Cupola hotel :

Category : 3 stars

The hotel prominently features dome-shaped roofs, inspired by the vernacular architecture of
the Oued Souf region.

These domes are both functional and aesthetic, aiding in natural cooling by promoting air
circulation and reducing heat buildup.

Rooms number : 87 rooms

Contains : The Standard Suite , Standard Communicating Rooms , Standard Twin Room .

r

1§ wcourole (4

Figure 13 : the Cupola hotel
Source : Pinterest consulted on: 07/03/2024

e The Cupola Restaurant :

= ahll
Figure 14 : The Cupola Restaurant
Source : RESTAURANT LA COUPOLE | La Gazelle d'Or

e Conference Room:

- Toumour Room :

- multipurpose room for seminars, conferences and receptions with 500 seats.
- ] S o T v T _—

Figure 15 : Toumour Room
Source : Salle Toumour | La Gazelle d'Or
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Large khaima room :
conference room under traditional tent with 150 seats. When there are no meetings, it turns
into a childcare and playroom.

Source : author

A beautifully designed pool offering a refreshing oasis amid the desert, surrounded by palm
trees and lounging areas.

Figure 17 : Pool
Source : Pinterest consulted on: 07/03/2024
THE GRILL restaurants :

The restaurant features open spaces with a domed ceiling and shaded outdoor seating areas. It
offers a delightful blend of dining and relaxation near the pool.

Figure 18 : THE GRILL restaurants
Source : LE GRILL | La Gazelle d'Or

The Mirage restaurant :

Its design is a fusion of modern and ancient elements, such as domes and arches, with semi-
private seating areas covered under the arches and featuring large panoramic openings for
enjoying the outdoor views. A large central dome provides a beautiful vista. There are also
outdoor seating areas for enjoying the desert scenery. Additionally, the restaurant is located in
the center of the villas for easy access by customers.


https://www.pinterest.com/
https://hotel-lagazelledor.dz/restaurants/9
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Figure 19 : The Mirage restaurant
Source : LE MIRAGE | La Gazelle d'Or

e The South Restaurant & SKYBAR :

The design harmoniously blends modern and ancient elements, such as arches, creating semi-
private seating areas underneath with expansive panoramic views. Outdoor seating allows
guests to enjoy the pool and desert landscape with its palm trees. The skybar offers panoramic
desert and palm tree vistas .

Figure 20 : The South Restaurant & SYBAR
Source : Restaurant Le SUD | La Gazelle d'Or

e SPA The Hundred SKkies :

- Facilities for relaxation and rejuvenation, including massage rooms, saunas, and traditional

hammames.
- A swimming pool enclosed by a large glass dome, offering panoramic views of the sky and

allowing for stargazing.

Figure 21 : SPA The Hundred Skies
Source : description here | La Gazelle d'Or



https://hotel-lagazelledor.dz/restaurants/10
https://hotel-lagazelledor.dz/restaurants/1
https://hotel-lagazelledor.dz/spa/1
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e Fitness Center:

A well-equipped space for guests to maintain their fitness routines while on vacation.

Figure 22 : Fitness center
Source : Instagram

e [sabelle Eberhardt Museum :

Salon Isabelle Eberhardt the Swiss adventurer and writer Isabelle Eberhardt, who found
inspiration in the vast expanses of the Souf desert. This salon, decorated with antique and
elegant touches, invites you to travel back in time and discover the poetic soul of the Sahara.

Figure 23 : Isabelle Eberhardt Museum
Source : Instagram



https://www.instagram.com/lagazelledordz/
https://www.instagram.com/lagazelledordz/
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V.4 Analytical synthesis of examples :

Synthesis

Situation

All projects are situated in diverse natural environments, ranging from
coastal to arid regions. This indicates that project locations were carefully
selected to harmonize with the surrounding environment and foster a strong
connection between the built and natural environments.

Distant
environment

The projects are surrounded by stunning natural environments, ranging from
beaches and sand dunes to rocky desert landscapes. They aim to integrate
buildings with their surroundings, offering visitors a unique experience
blended with nature.

Master
Planning and
Layout

All projects were designed with functional organization in mind. Common
facilities (such as restaurants and swimming pools) are centrally located for
easy access, while residential units are distributed to ensure privacy and
maximize natural views. Green spaces and courtyards can be used as
transitional elements that enhance natural ventilation.

All projects focus on reducing vehicular traffic within the site to minimize
congestion. Therefore, vehicular traffic and parking areas are concentrated at
the site boundaries or entrance. Pedestrian walkways connecting all facilities

Circulation are dedicated to provide visitors with a pleasant experience characterized by
and enjoying natural landscapes, tranquility, and peace .
Connectivity

The projects feature architectural styles inspired by local environments, such
Building as domes and traditional tents, Wnile maintaining a modern design.. Thesa .
Forms forms showcase a blend of tradition and modernity to provide a unique visitor

experience.

Materials and
color

The projects use sustainable and eco-friendly materials like local wood, with
colors inspired by the surrounding nature to promote harmony with the
environment.

Spatial and | The projects offer a diverse range of accommodations, from opulent tents to

functional traditional-style rooms and modern suites. Public amenities such as

organization restaurants, spas, and activity areas are designed to maximize comfort and
harmonize with the natural surroundings .

natural the projects emphasize the use of natural lighting to enhance the interior

lighting ambiance and reduce energy consumption .

View outside

the projects focus on integrating natural landscapes into the design,
highlighting the unique features of each location. seamlessly blend the built
and natural environments, offering smooth transitions between indoor and
outdoor spaces. Large windows and domed ceilings provide stunning
panoramic views, allowing guests to feel fully immersed in their
surroundings.
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V.5 Site Analysis :

1- Presentation of case study :

M’chouneche is a small oasis of 93,000 palm trees and more than 7000 inhabitants installed at more
than 300 meters of altitude. The commune is located 30 km northeast of the city of Biskra , one of
the Saharan regions in the South East of Algeria.

5 )

Situation of M’chouneche in the city of Biskra

2- site location in relation to the city :
The site located in in the M'richi area north of the city of M’chouneche in the city of Biskra. The site
is on a vast palm grove on the edge of the valley of Ighzer amellal .

~ AR p NN

strategically located, offering
stunning natural landscapes and
ample natural lighting. It provides
easy access by car while remaining
away from noise and disturbances,
ensuring a peaceful and serene
environment.

3- why this land :

- The site is strategically located, offering stunning natural views and a peaceful environment.
- Itis easily accessible by car while remaining secluded from noise and
- disturbances.

4- environment of the project :

-The site

[ Tindividual housing
I Paim field

B The valley
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i A harmonious eco-tourism retreat, seamlessly integrated into the natural landscape,
I . . .. .

! surrounded by palm groves and beautiful terrain. Its proximity to the old village of
' Mchouneche (Douar , Dachra ) enriches the experience with cultural authenticity,
1
1

1
1
}
1
1
1
offering a unique blend of nature and heritage. :
1

i The site is located along both edges of the valley in a slightly sloped area. To prevent any E
 risk of flooding or water accumulation, the elevation of the development needs to be :
| increased, ensuring that all structures remain safely above the valley level. ]

[ |primaryroad

The site is bordered by a primary road, 1
and there are not many pathways, i
meaning there is little disorder. :

1

7-Environmental data :
M’chouneche is characterized by a hot and dry climate most of the year with a short winter extending
from December to February . The geographical features of the city are:

- The latitude = 34.48 N.

- The longitude = 5.44 N.

- The altitude which is equal to 128 m above sea level.

Temperature Relative Humidity Precipitation
Max. Temp: 42 °C in July Max. R.H: 50% in January Max: 200 mm per Y ear
Min. Temp:7 “C in January Min. R.H:10% in July

Average annual Temp: 21.5 *C

Climatic Data of Biskra
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8- Built and unbuilt system :

| I Buiit
|| Unbuilt

aﬂAﬁo’“ wr'.'_ T o e
/ﬁr\ i The study area shows a clear distinction between dense urban i
“ ' .f'f"fw'* . ! fabric (yellow) and undeveloped land (green), with green !

' I spaces exceeding built spaces, while the proposed site (red) !

| ! requires careful integration with its surroundings. ;
S 1

Hai Kam Abass,

ha ) 74

Green spaces

Site

The study area is dominated by green spaces, which E
significantly exceed the built environment, ensuring 1
o 1

a strong natural presence in the landscape. I
1

0- Wind :

_Hai Merichi

-y

1

: The dominant wind directions are from the
' southeast and northwest
1

Feb14,2025  |June 21,2025 |Dec21,2025  |March20,2025 | Sept22, 2025 1

183.3/420 | 204.2/775 186.9/313  |187.3/549 | 193.6/54.9
2028/39.5 2427/688 | 20247282 |2113/508 | 2164/47.9
2187/332 259.2/57.1__ |2161/222 _ |2299/428 | 233.7/404
231.2/245 260.6/47.8 227.5/14.0 238.8/ 325 2469 20.6 throughout the
243.1/141 27.4/321 237544 254.6/210 | 2569/17.9
2524/29 2848/206 | 2460/ 67 2639/9.0 2659/6.9 day .

2609/9.3 292.4/90 2537/-182  |2725/31 2745/ 6.5

26927215 | 3007715 2611/02 _ |wmia/se  [mwie/se |\ _ _ _ _ _ _ ___ \
2783/-338  |3102/-121 | 2689/-424  |2914/-273 | 294.0/-303
3893/ 457 |3214/-207 | 2784/ 547 |303.7/-382 | 307.1/-40.8
3050/-566  |334.7/-27.2  |203.0/-665  |3200/474 | 2246/495

natural light

’ N o 1 .

M |Mode . |mine s |wos' 1 The sun rises :

3296/-653  |3499/-310  [3251/-763  |3414/-538 | 34777541 |l 1

6.4/ -68.0 60/-314 28.0/-71.2 7.2/-55.0 13.4/ -55.1 1 from the 1

40.0/-63.0 21.5/-28.5 64.2/-68.1 31.3/-50.7 36.1/-508 1 1

61.3/-53.4 353/-22.5 80.0/-56.3 49.9/-428 533/-480 1 Southeast and 1

749/ -42.0 47.0/-14.8 9.9/ -44.1 63.7/-32.5 66.3/-29.6 1 i 1

85.1/-29.9 57.0/-4.8 97.9/-31.9 74.6/-210 76.7/-17.9 1 Sets 1mn the 1

93.8/-17.6 65.5/6.1 105.3/-19.9 83.8/-9.0 85.7/-58 1 1

102.0/-5.4 732/17.5 112.9/-8.3 924/316 343/6.7 1

110.7/6.6 80.6/29.5 121.3/3.0 1013/ 156 103.4/18.7 1 SouthweSt’ :

120.4/17.6 88.4/41.7 130.9/12.7 111.2/27.4 113.8/27.3 1 g 518

132.0/255 99.1/55.8 142.2/21.2 1219/373 1245/ 356 1 prOVIdlng a gOOd :

146.8/35.6 1119/ 65.8 155.6/ 2.5 130.8/47.6 144.5/45.9 1

163.8/ 40.8 1419/759 170.8/31.1 1615/ 53.7 167.5/54.5 1 balance Of :
| 1
| 1
| 1
| 1
| 1
| 1
| 1
1
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Synthesis :

-\
L \

Wind directions

4 View
Map key : ~
QQX Wind direction
m
Tree >
k North
— Main Road Ve
Secondry Road

/ The valley Sun paths
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Strengths:

- A strategic location amidst breathtaking natural
landscapes, enhancing the creation of attractive outdoor
views and allows for strong integration with the
environment

- A quiet and secluded area, far from noise and =
disturbances.

- Rich cultural heritage due to its proximity to the old N ) \ /

village of Mchouneche ("Dachra").
- Suitable topography, where variations in terrain can be
utilized to maximize scenic views.

SWOT

Analysis

Opportunities:

- Bundance of green spaces that can be utilized in
the design, both for views from inside the buildings
and in the master plan layout.

- Strong exposure to sunlight, allowing for excellent
natural lighting in various areas.

- Potential to integrate local heritage and culture into
the tourism experience.

N

/

Weaknesses:

- Slightly isolated from essential facilities.

- Limited road access for easy transportation.

- Risk of valley flooding due to its location on
the edge of the wadi.

- Hot and dry climate for most of the year, with
a short winter.

Threats:

- Environmental challenges such as extreme
heat and the risk of Valley flooding.

- The need for integration with the natural
landscape to preserve it and maintain
ecological balance.
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V1.1 Introduction :

This chapter is divided into two main sections: a practical section and an architectural section. In the
first part, based on the information presented in theoretical Chapter and methodologique chapter , a
rotation mechanism will be developed, featuring both automatic and manual control modes. The
second part outlines the implementation steps of the tourist village project, using theoretical
foundations from the previous chapters. The proposed rotation mechanism will be applied to the
bungalows within the village.

V1.2 Practical part :

VI.2.1 Rotational Mechanism for a Bungalow :

In the context of developing a smart and sustainable tourist village, this part presents a rotating
mechanism for a dome-shaped house. It is part of a sustainable architectural and mechanical solution.
The main idea is to rotate the house seasonally based on a pre-programmed solar path: it turns with
the sun’s direction during winter and against it during summer. The goal is to improve thermal
comfort, provide better natural lighting, and enhance views of the surrounding landscape.

VI.2.2 Problem Statement and Motivation :

Traditional fixed buildings often fail to respond to seasonal solar changes. This leads to
overheating in summer and cold temperatures in winter. In addition, guests of the eco-tourist village
may prefer to enjoy different natural views. Therefore, the challenge is to:

e Design a reliable, low-energy rotating base that moves slowly according to seasonal solar
behavior.

e Ensure manual control is possible for users.

e C(Create a scalable mechanism, from a prototype to a full-scale application.

VI.2.3 Objectives :

e Designing a rotation system based on sun path data.

e Designing a dual-mode control system: automatic for sun tracking and manual based on user
preference.

e Provide thermal control by rotating away from the sun during summer, and toward it during
winter.

e Ensure user comfort through view optimization.

e Construct a physical prototype using Arduino components.

VI1.2.4 System Overview :

1. Operating Principle
e Summer: Rotate the Bangalow away from direct sunlight.
e Winter: Rotate the Bangalow toward sunlight for heat gain.
e Rotation is slow and programmable based on solar data.

2. Control Modes :
e Automatic mode: Based on programmed sun path calendar.
e Manual mode: User can rotate to desired view.




Manual mode

Automatic mode

Figure 01

Source : Author

: Controle modes

VI1.2.5 Prototype Hardware Components :

Practical chapter 53

The mechanism was modeled at prototype scale using Arduino-based components to simulate

the final rotation behavior. The following materials were used:

Component Quantity Function
Microcontroller
Arduino Nano 1 that runs the
Type C programmed
control logic
Allows temporary
Breadboard 1 circuit assembly
mb102 without soldering
Detects light
LDR (Light intensity (optional
Dependent 4 in final version,
Resistor) used for testing)
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Resistors 10k

They regulate the
flow of electrical
current in a circuit
to prevent
components from
being damaged

K¢ .

Servo MG996R

It is a motor with a
built-in driver that
receives signals
from the Arduino
to control the
mechanism as an
output.

LCD 1602 12C

Displays system
state,and
operational mode

Push Buttons

Manual control for
rotating left/right,
mode switching,
and reset

12V DC Jack Power input to feed
the entire system
Regulates voltage

LM2596 Voltage from 12V to 5V for
Regulator Arduino and LCD

The following diagram illustrates the general architecture of the bungalow rotation prototype system,
showing the interaction between input components, control unit, and mechanical output :
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Output

~(ame)

with the sun’s : Servo MG996R
direction during ™

winter

against it during LDR (Light

summer Dependent Resistor

(user Buttons left / right ) >
I ~ o
Push Buttons | .

Figure 02: Schematic of a bungalow rotation system controlled by Arduino with sun tracking
and manual inputs.
Source : Author

VI.2.6 Programming L.ogic :

- The Arduino Nano is programmed to rotate the base according to seasonal solar data.

- Uses hard-coded sun path data corresponding to each month.

- The logic distinguishes between summer mode and winter mode, and rotates the model accordingly
(clockwise or counterclockwise).

- LCD displays current status: manual/auto state.
- Push buttons allow:

Manual rotation right
Manual rotation left
Automatic mode
Manual mode

Figure 03 : Mode selection Buttons
Source : Author

VI.2.7 Prototype building:

A physical prototype was developed to simulate the behavior of the rotating bungalow system on a
reduced scale. The objective of this prototype is to validate the rotational logic, test manual and
programmed control, and simulate the mechanical behavior of the structure. The construction process
followed the steps below:
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A. Base Structure Construction (Rotational Platform):

The prototype begins with the construction of a hollow circular base . This base acts as a support
platform for all electrical components and serves as the foundation for the rotation system.

V.

Figure 04 : Rotational Platform
Source : Author

S S —
Figure 05 : Integration of the components within the base platform
Source : Author

Figure 06 : Assembly of the rotating base structure
Source : Author
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Figure 07: A central axis pin was installed to simulate the main rotation axis,
allowing smooth rotational support.
Source : Author

B. Dome Superstructure Installation:

Figure 08: On top of the rotational base, a lightweight dome-shaped structure was
installed.

Source : Author

57


https://hotel-lagazelledor.dz/restaurants/1
https://hotel-lagazelledor.dz/restaurants/1

Figure 09: Prototype
Source : Author

Figure 10: Manual / Automatic mode
Source : Author

Practical chapter 58
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# roumaiissa-Dome | Arduino IDE 2.3.5

File Edit Sketch Tools Help

Select Board

roumaiissa-Dome.ino

1 |inclu

09) ;

motorPin);

(btnAuto, INPUT);
(btnManual, INPUT);
(btnRight, INPUT);
(btnLeft, INPUT);
(endStop, INPUT);

Figure 11: Uploading the source code through Arduino IDE
Source : Author

VI.2.8 Rotating Mechanism Estimation for the bangalow :
VI1.2.8.1 General Information :
Type: Single-floor wooden dome bungalow

Total Floor Area: 167 m?

Structure: Lightweight wood frame with insulation and glazing
Base: Circular base fixed on a concrete slab
Rotation Goal: Full 360° rotation in 24 hours (sun-tracking, slow movement)

VI1.2.8.2 Total Weight Calculation :

Why do we calculate the weight?
|

It hel lect th - It determines the number and It ensures the system operates
¢ips select the appropriate capacity of the bearings or load safely without structural failure or

motor size. . ..
otor size wheels. excessive friction.

59
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What contributes to the bungalow’s weight?
|

I | \

The structural frame Interior equipment Safety margin

e Wooden walls + roof frame + flooring =~ 350 kg/m?
e Raw structural weight = 167 x 350 = 58,450 kg = 58.5 tons
e Interior equipment and furniture =5 tons

e Safety margin x1.3 = (58.5 +5) x 1.3 = 82.5 tons

Final design weight basis = Approximately 83 tons

V1.2.8.3 Load Distribution :

Why is weight distribution important?

to ensure :
|
Stability duri - Reduced wear and tear on Lower stress per bearing or
ability during rotation .
v & mechanical components support wheel

e Using 6 rotational support points (bearings or rolling wheels):

e Load per point = 83 + 6 = 13.8 tons per support

e Applying a 1.5% safety factor: 13.8tonsx1.5=20.7tons

e Therefore, each support point should be rated for at least 20 tons.

V1.2.8.4 Motor and Drive System :
A. Why is this important?

After calculating the bungalow’s weight and how it’s distributed, we move to the core of the rotation
system:

The motor that drives the bungalow, and the gearbox that reduces the motor's speed and increases
torque.

B. parameters:

e Total weight of the bungalow: 83 tons

e Requirement: Very slow, smooth, safe motion without vibration.
e Required speed: 360°+24 hours=15° per hour

C. Comparing with Johnstone’s Rotating House :

e Johnstone’s House:

Weight: 272 tons
Motor: 1.5 HP DC motor
e Bungalow:
Weight: 83 tons = 30% of Johnstone’s house
e Therefore, power requirement is roughly: 1.5HP>0.3=0.45HP

e AQ0.5to 1 HP DC motor is more than sufficient
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Since the bungalow will rotate only once per 24 hours, the motor’s speed must be reduced
dramatically while maintaining high torque.

e The ideal solution:

- Ahigh-ratio gearbox, such as:

- Worm Gear with a 1000:1 reduction ratio
D. Rotation Speed & Comfort :

e 1 full rotation = 360°
e Time = 24 hours = 1440 minutes

E. calculate the angular speed:

360°24 hours=15° per hour
And the rotational speed in RPM (rotations per minute):
1 rotation1440 minutes~0.000694 RPM
So the system rotates at:
e Approximately 0.0007 RPM
e Or 1 degree every 4 minutes
This is an extremely slow rotation—so slow that people inside won’t feel it at all.

F. Central Swivel System (Utilities) :

A static central core (swivel) is required to maintain utility connections:
e Electrical cables
e Plumbing and wastewater pipes
e Internet and smart home system

VIL.2.9 Smart Home Control Panel for Bungalow Rotation :
The rotating bangalow is equipped with a smart control system accessible through a Smart Home
Control Panel or directly via smartphone using a QR code for quick pairing.

VI1.2.9.1 Main Interface :
The first screen displays a 3D image of the bungalow with a small QR code on the side for self-
control using a smartphone.

TrrriTT

TIrttrssssstsrrrrrTit

When the user taps on the bungalow image, a control options screen appears.
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V1.2.9.2 Control Options Screen :
Two control modes are available:

e Manual Control

e Automatic Control

Manual mode Auto mode

V1.2.9.3 Manual Control Mode :
e The user can choose the rotation direction (left or right).

e Real-time data is shown, including:
e Rotation speed (e.g., °/minute)
e Current rotation angle (°)

e Save Angle button : Allows user to save the current rotation angle to capture a preferred view

Rotation direction

Change to Auto mode

VI1.2.9.4 Automatic Control Mode :
When selected, the bungalow begins to rotate automatically based on a pre-programmed solar
tracking system.

The panel displays:
e Current rotate angle
e Rotation speed

e Save Angle also available: Even in automatic mode, users can pause and save a beautiful
moment/view.
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Auto mode
15 march 2030
- 10:25 AM -

Rotation Angel Rotation speed

Change to manual mode

V1.2.9.5 Sidebar Menu (Always Visible) :

Manual mode

A vertical sidebar on the left side of the screen gives access to:

VI1.2.9.6 Saved Angles Library :
e Quick list of all saved angles

e Tap to auto-rotate to that angle

e Rename or delete saved entrie

V1.2.9.7 Contact Info :
Technical support number/email/website

63



Practical chapter | 64

: www.rotahouse-control.com

VI1.2.9.8 Help & Support :
Key Features.

How-to instructions for using the panel.

FAQs (e.g., how to save angles, switch between modes, etc.).

Welcome to your smart home control panell This system is designed to let
you rotate your house seamlessly and safely in response to natural
conditions or personal preferences. Whether you want to follow the sun
for natural lighting, reduce glare, or enjoy specific views, this system gives
you full control.

Key Features

How to Use the Control Panel

FAQs

Version: 1.24 | Developed by Roumalssa BELASSADI | ©2025

V1.2.9.9 Mobile Access via QR Code :
Once the user scans the QR code displayed on the main smart home panel, the bungalow rotation
interface opens directly on their smartphone.

This remote interface mirrors the main panel and allows full control of the bungalow from anywhere
inside the unit or nearby

Below are example screens showing how the application appears on a mobile device after scanning
the QR code:

Welcome to house
self control

Auto mode § Manual mode
-.\_‘/‘,
Rotation speed

M 1 d : e le
anual mode Rotation Angel the left

Rotation direction

Rotation Angel

Auto mode

Rotation speed




V1.3 Architectural part :

V1.3.1

Programmatic approach :
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After analyzing different tourist villages and conducting extensive research, the following program

was developed :

Space N Area T area
Bedroom 1 32 m?
Bathroom 1 15 m?
House 1 Living room 1 20m? 82 m?
Dressing room 1 15 m?
Bedroom 2 | 35m?/25 m?
Bathroom 2 15 m?
Living room 1 25 m? 116 m?
House 2 Dressing room 1 15 m?
Kitchenette 1 16 m?
Reception area 1 120 m?
Waiting room 1 20 m?
Luggage storage 1 30 m?
Reception Travel agency 1 25 m? 295 m?
Tourism information center | 1 25 m?
Femal /Male toilets 2 25 m?
Patio 1 25 m?
Director’s office 1 25 m?
Secretariat’s office 1 20 m?
Accounting administration | 1 25 m?
Meeting room 1 50 m?
Administration Management office 1 25 m2 305 m?
Head of service office 1 20 m?
Store 1 40 m?
Femal /Male toilets 2 25 m?
Waiting room 1 25 m?
Patio 1 25 m?
Reception 1 30 m?
Spa Consulting area 1 16 m?
Sauna 2 10 m?
Massages room and skincare | 2 16 m? 220 m?
Jaccuzzi 2 20 m?
Changing rooms and bath 2 25 m?
rooms
Reception 1 30 m?
Office 1 25 m?
Changing room 2 30 m?
Gym TW 2 25 m? 490 m?
Storage 1 50 m?
Staff facilities 1 30 m?
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Studio 1 100 m?

Gym area 2 100 m?

Indoor setting 1 100 m?

Outdoor setting 1 100 m?

Retaurant & Kitchen 1 100 m?
swimming pool Store 1 50 m? 525 m?

Walk in cooler 1 50 m?

Femal /Male toilets 2 25 m?
Total area 1997 m?

VI1.3.2 Conceptual approach :

VI1.3.2.1 Idea :

The idea behind this tourist village is to create a calm and eco-friendly place where light and nature
shape the experience. My vision is to design dome-shaped bungalows that rotate with or against the
sun, offering comfort and natural views. Other spaces use soft, organic forms inspired by the hills and
landscapes around the site. It’s a peaceful escape where design, light, and nature live in harmony.

V1.3.2.2 Objectives and Intentions :

Objectives Intentions

- Design an eco-friendly project that - Respect the land by designing with the
respects nature and reduces terrain, not against it.
environmental impact. - Blend architecture with nature, not

- Use organic architecture to follow the dominate it.
natural shapes of the site (no sharp or - Use local and natural materials where
geometric lines). possible.

- Preserve natural elements of the site - Create a peaceful and immersive space,
such as palm trees, water sources, and where people can relax and connect with
natural views. the environment.

- Incorporate traditional architecture, like - Celebrate cultural identity through
patios and buildings that go deeper into traditional design elements.
the ground. - Make the project sustainable, both

- Create a functional layout with two main environmentaﬂy and Socially.
parts:

- A public area for visitors (restaurant,
gym, etc.)

- A private area for residents (living
spaces).

- Focus on user comfort and experience,
whether they are residents or tourists

V1.3.2.3 Concept design :
Design an eco-friendly tourist village.

Use organic forms — no strict geometric rules, only soft and natural shapes
* Respect and use the natural features of the site: palm trees
* water
* Dbeautiful landscape

Inspired by traditional local architecture:

* use of patio
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/é‘;;;‘“ 7/

* build partly underground or lower to the ground for better thermal comfort.

T

-

underground

A. First step:

the site was analyzed and the main and secondary entrances were defined.

>Hai El-So

B. second step:

- the units were distributed into two zones: one for shared activities like the restaurant , spa,
Gym .....

- and another for residential units, oriented toward the natural landscapes.

o ¥ey me P2 5 qexice
- Crpbtation x
V. @) li) G g T Nantvintg
N Y ! DA~ LN L BT B ReetP UL 4 \
NN e [TERL LY 405 Lom | iyt
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The first part of the site is dedicated to public facilities and shared spaces.

A central open area connects the main buildings: the restaurant, reception, administration,
gym, and spa. Architecturally, it acts as a gathering point and a visual connector, enhancing
the sense of orientation and openness.

This central hub also leads to a bridge that connects to the second part of the site.

" Restaurant
Hibe

The architectural forms of the public buildings feature organic, curved roofs inspired by
nature.

The patio concept, drawn from the traditional village design, is applied to create calm,
shaded courtyards.

All buildings in this area are partially sunken into the ground by one meter or more,
depending on the function. This underground integration reflects the traditional construction
methods of the local people and enhances thermal comfort.

Due to the presence of a wadi that runs through the middle of the site and divides the project
into two parts, a solution was designed in case the water level rises. The bridge connecting
the two sides was raised to 5 meters to stay above the wadi during water flow. The path to the
bridge goes up in a spiral shape along the edges, and the middle part of the bridge has an
organic form that creates promenade and a variety of visual sequences.
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The concept for the second part of the village, dedicated to the bungalows, includes three
architectural concepts: centrality and alternation and degradation.

On the horizontal level, the concepts of centrality and alternation between the bungalows were
applied.

alternation 44—+ rL/

centrality

On the vertical level, the concept of gradation was used.

The bungalows are distributed horizontally on the ground in an alternating pattern, radiating
from a central point and following the rays that emanate from it. Vertically, the height of the
bungalows increases as they move away from the central point in order to maximize the
external views.
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- After carefully placing all the bungalows to ensure that none of them block the natural views
for others, the central area between them was dedicated to recreational spaces. This layout
was designed to provide comfort and relaxation for the residents.

- The openings in the dome use triangular shapes, which are traditional symbols in
M'Chouneche. These symbols are actually found at the entrance of the town, and were chosen
to highlight the local identity and to honor the cultural heritage of the area.
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VI1.3.3 Project presentation :
Masse plan :

Figure 01: masse plan, scale 1/500
Source : Author

Bangalow Type 1 layout , Sections , Elevations :

Bedroom 2

Figure 02: Ground floor layout , scale 1/100
Source : Author
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Y
B

‘West Elevation

Est Elevation

N
Fa VLN A4 \
\
. o
North Elevation South Elevation

Section BB Section AA

Figure 03: Bangalow's sections and elevation , scale 1/100
Source : Author

Bangalow Type 2 layout , Sections , Elevations :

Lvingro

______

Figure 04: Ground floor layout, scale 1/100
Source : Author



https://hotel-lagazelledor.dz/restaurants/1
https://hotel-lagazelledor.dz/restaurants/1

Practical chapter ' 73
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Figure 05: Bangalow's sections and elevation , scale 1/100
Source : Author

Restaurant Layout .Sections , Elevations :

—

Level -1.00 Floor plan Level +3.00 Floor p

Figure 06: Restaurant Layouts , scale 1/100
Source : Author

lan |
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i

Section AA Scale : 1/100

Figure 07: Restaurant sections and elevations , scale 1/100
Source : Author

Gym and Spa layout :

Level -4.00 Floor plan Level +0.50 Floor plan

Figure 08: Gym and spa Layouts , scale 1/100
Source : Author

I

e

—

Section AA Scale : 1/100

Figure 09: Gym and spa section , scale 1/100
Source : Author
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Reception layout, saction , elevation :

A

/ ' First aid

Level -1.35 Floor plan Section AA Scale : 1/100

Figure 09: Reception layout, saction , elevation , scale 1/100
Source : Author

Administration layout , saction , elevation :

Level -0.75 Floor plan Section AA Scale : 1/100

Figure 10 : Administration layout, saction , elevation , scale 1/100
Source : Author

Renders:
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General conclusion :

Rotating houses represent a promising architectural innovation that responds to the growing need for
sustainability and user comfort in the face of climate change and rising energy costs. By tracking the
sun, maximizing natural lighting, and offering dynamic panoramic views, these structures redefine
the relationship between architecture and nature, improving both energy performance and
psychological well-being.

However, this concept also brings forth technical and engineering challenges that require an
integrated approach combining architectural design, mechanical systems, and intelligent control
technologies. To address these challenges, this study adopts an applied approach through the design
and development of a rotating house prototype, inspired by the Domespace model. The prototype
aims to test the effectiveness of the rotation mechanism and evaluate its impact on lighting, view
quality, and environmental comfort.

This research also highlights the potential of rotating architecture in the context of eco-tourism, where
such buildings can offer a unique living experience that blends technology with natural surroundings,
fostering a stronger sense of place. In doing so, this thesis contributes to the advancement of
sustainable architecture by bridging theoretical analysis with practical experimentation and opening
new perspectives for flexible, future-oriented design solutions.
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Exemples Analysis :
Kona village :

Situation : Distant environment of the project :

Kahuwai Bay

b
v
‘ 1 Kona Village @

Master Planning and Layout :

» All facilities are designed to integrate seamlessly with the environment.

*  Kona Village now offers 150 traditional guest hale, the new Asaya Spa, and five restaurants
and bars, including the original resort's beloved Shipwreck and Talk Story bars.

* Dining and entertainment facilities are centrally located for easy access , set against the
glistening waters of Kahuwai Bay.

* The resort is carefully planned to create a sense of community while maintaining privacy,
while the guest hale arranged in small crescent-shaped clusters .

* cach stand-alone guest hale is thoughtfully designed to capture views and emphasize privacy.

the guest
hale

Kahuwai
Bay

Dining and
entertainment
facilities

the guest
hale

the guest
hale



1. Welcome hall ’,17-']
2 Moana Restaurant 18 "
3. Kahuwaicookhouse W I\O |
4.  kahuwai market \le 0‘ A Y |
5. Moana pool & bar - ‘\18 \l L D |
6. Shipwreck pool & bar .'17’ 4 ! ‘. |
7. Lap pool A ’; * N |
8. Market 1~ \‘ 16

L 15 |
9. fitnesscentre A - 4 )
10. AsayaSpa e ?% = '
11. Tennis & pickleball % .a % l
12. Guest parking - = :l !_ i
13. fish pond P\ ‘s ll i .1 )
14. hale ho'okpida parking ='5:>\‘ Z I 11 (
15. solar power field X ) N
16. Lagoon “ AN
17. signature suits 20 " [ NN
18. guest hale cove a8 - LA ' 13
19. Ohana suits 4 \7
20. Talk story bar a8 E g'~ ! } A\ L N //

N\ (4 =
\" = 18\‘18 ~ “\‘ v P, " . n s //
. i L 4 y
\ -
\\u18§‘0 ’f_\\ .\ /
1a® s Sy \.2.. /
-9~ N 7/,
v ~ < \//
Circulation and Connectivity :
1
= === Vehicular
XY
=—> Entree

———
————
—

Materials and color :

“We opted for materials that didn’t demand attention but rather quietly embraced the essence of the

land.”Mike McCabe, Partner, Walker Warner

* The inspiration for the choice of materials was the coconut tree trunk.

* Structures are clad in recycled plastic thatch, rather than the native leaves the islanders
previously relied upon. This sustainable approach protects the environment and enhances

building durability.



* Hale interiors feature Douglas fir walls and ceilings and exposed wood framing- radiating
warmth and brightness .

s
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Spatial and functional organization :

Guest Hale :

#

’/@z

S

W Rogl B Garden

W Standard

Rooms (Hale) :




15m

O ¥ :
< 46m 22 3.1m‘"1

) ———

Q
o
" T

Bathroom

Suites (One bedroom Kauhale) :

* There are 37 suites (or kauhale one bed and two bed ) in kona village

* Area: 149 m?

* Luxuriously appointed one bedroom suite situated throughout the resort with an oversized
lanai, outdoor rain shower and one king bed



Porch
(lania )

Bedroom (
one bed )

Suites (foor bedroom kumukea Kauhale) :

* Area:497 m?

* Maheawalu Kauhale is a striking oceanfront residence, offering the ultimate retreat for groups
traveling together, with four bedrooms and a central living space ideal for socializing and
entertainment .

Suites (two bedroom Kauhale) :




Bedroom (
one bed )

Dressin
g room

b Y
Dressin
_ room

Bathroo
m

Bathroo
m

Suites (foor bedroom Kauhale) :




entrance

-~ entrance R4 Il
- ,/ ]
‘-' ‘ s i — Patio
e hCS » ’ A7 Patio Patio terrace 'y
~
Sl Patio |7 4 1
terrace v A 4 “ A 4
Bedroom F ———— Bedroom Bedroom id _\‘_ _ _ _ __.| Bedroom
two bed one bed two bed JL one bed
jt t bathroom bathroom
bathroom bathroom

room

» It features a low-profile that respects the surrounding environment and traditional Hawaiian

architecture.
* Moana, the signature restaurant, showcases a modern communal dining concept while
reflecting the design of its predecessor.

Moana Restaurant :




LEGEND

1. Dining Lanai 14, Guest Service
2. Lounge 15. Telephone Station
3. Display Kitchen 16. Work Station
4. Private Dining 17. Conference Room
5. Restroom 18. Janitors Closet
6. Moana Kitchen 19. Trash
- 7. Walk in Cooler 20. IDF Room
— /= - 8. In-room Dining 21. Boiler
: — 9. Water Filtration 22. Electrical
; ; 10. Storage 23. Service Yard
.v’_ E '][ :)’ 11. Water Closet 24. Cart Parking
M AAA A 12. Office 25. Arrival
| I/_l uxl 13. Admin Assistant 26. Outdoor Dining
- - .
iy QF ’

kY

» Moana restaurant’s new design » Moana restaurant's predecessor
design



Features in kona village :

* The resort uses 100 percent solar energy and treats wastewater on-site.

*  The project avoided unnecessary material waste through a partnership with ReUse Hawaii,
which carefully deconstructed each of Kona Village’s 100-plus bungalows and salvaged
usable materials, ultimately recycling 80 percent of the resort’s buildings and infrastructure.

Al-Bedaver Desert Camp

Situation :

yclesiRental




LEGEND :

00. MAIN ENTRANCE
01. ENTRANCE GATE
02. INFORMATION
03. SERVICES

04. RESTAURANT
05. LODGE A

06. LODGE B

07. LODGE C

08. CAFE

09. ARCADE

10. AL-MANARA

11. MOSQUE

12. SUBSTATION
13. CENTRAL TENT
14. PAVILION

15. TURRETS

16. AMPHITHEATER
17. TENT CAMP

18. TV STUDIO

e The project
includes 10

camping tents.

Later, the
project
expanded to
include an
additional 15
tents.

19. BUS PARKING
20. SHADED CAR PARKING

Q




Circulation and Connectivity :

=== Vehicular Access
=—> Entree

Pathways

The design concept :

The architectural style was inspired by the local traditional architecture. The biggest challenge
was dealing with an open site in the heart of the desert without any direct constraints to help
form the architectural idea. The question was: How and where do we start? These were the
first steps of the design, and an attempt was made to distribute the buildings in a way that
increases the interaction of the architecture with the natural environment

The idea of an octagonal shape was used, connecting the different buildings of the project in
its axes and sides in a way that preserves the interaction between them and nature, and in a
geometric system in a semi-improvised or organic way. An attempt was made to draw
inspiration from traditional architecture, incorporating elements such as courtyards,
colonnades, livable roofs, and pergolas, to express the characteristics of the desert
environment, including the interplay of shadow and light, which creates a striking symphony,
and the buildings' color, which is considered the color of the desert: apricot. Additionally, the
site layout reflects the nature of an oasis in the desert, with desert plants.



Spatial and functional organization :

The restaurant :

\
Indoor
setting
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First Floor Plan Roof Floor Plan

1. Indoor Sitting

2. Kitchen

3. Store

4. Outdoor Terrace

Total Net Area = 465 sqm.

Indoor

staircase
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First Floor Plan

1. Kitchen
2. Outdoor Terrace
3. Store

R - Restaurant

. Courtyard

. Indoor Sitting

. Kitchen

. Male Toilets

. Female Toilets

. Stairs To First Floor
. Outdoor Sitting
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Roof Floor Plan
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Mosque







- Mosque

1. Entrance

2. Riwaq

3. Sahn

4. Prayer Hall

5. Courtyard

6. Lobby

7. Ablutions

8. Toilets

9. Mosque Keeper
10.General Store/Services




Information :

)
'
]
’

) )

L T

1. Display

2. Information

3. Store

4. ReceptionArea
Total Gross Area : 88 m?



Reception
Area

Main Entarnance Gate :

Total Gross Area = 170 sqm.

E - Main Entrance Gate

1. Gateway

2. Police Office

3. Toilets

4. Store

5. Security Staff

6. Security Supervisor

Toilette

Security
supervisor

v

Security staff «— Getway [« Police office \

Store

Entrance *



Administration building:

a_pmecoco

e

A - Administration Building

hoON~

Entrance Passage 5. Riwaq
Desert Rangers 6. Administration
Hub Manager 7. Toilet
Courtyard
Entrance
Entrance
Hub manager [« «—> Desert rangers
passage
Riwaq «> Courtyard [« Riwaq
Administration [+« Toilet




Services building :

S - senvices Building

5. Male Toilets ,
1. Entrance Lobby 6. Shower 9. Janitor Store
2. Courtyard 7. Changing Room 10. Female Toilets
3. FirstAid 8. Handicapped Toilets 11. General Store
4. Outdoor Sitting
Total Gross Area = 810 sqm.
Entrance
Toilets &
First aid Entrance lobby janitor store
¥ seating area
seating area courtyard
1 entrance lobby | €= Entrance
Toilets &
janitor store
] General store




Al-Manara :

* Aunique architectural or symbolic feature, serving as a landmark.

Memories Aicha Luxury Camp, Wadi Rum

Master Planning and Layout :

e The Memories Aicha Luxury Camp consists of 55 tents,
e The tent designs resemble traditional Bedouin tents, paying homage to the local culture and
traditions while incorporating modern aesthetics.

e The camp follows a dispersed layout for individual tents to ensure privacy and maximize
views of the desert and rock formations.

e (Gradual transition to private spaces ensures comfort and exclusivity for guests.



Legend :
1. Panoramic Luxury Tente
2. Panoramic Luxury Suite
3. The Junior Tents

4, Executive Luxury Tent
5. Reception

6. The restaurant

7. The coffee shop

Circulation and Connectivity :




e Access to the camp is primarily by 4x4 vehicles, which are suited for the rugged
desert conditions. A designated parking area ensures vehicles do not disturb the
main guest areas.



The coffee shop







Space N Area T area
Bedroom 1 24 m?
Rooms (Hale ) Bathroom 1 20 m? 79 m?
Outdoor rain shower 1 2.5 m?
Dressing room 1 11.5m?
Porch 1 21 m?
Entrance 1 9 m?
Bedroom 1 28 m?
Bathroom 1 22 m?
Suites (one bedroom [— . 2 149 m?
Kauhale ) Living room 1 34 m
WC 1 3 m?
Outdoor rain shower 1
Dressing room 1 14 m?
Porch 1
Entrance 1 10 m?
Bedroom 1 (one bed ) 1 25 m?
Bathroom 1 1 19 m?
Suites (two bedroom | Dressing room 1 1 13 m?
Kauhale) Bedroom 2 ( Two bed ) 1 36 m? 245 m*
Bathroom 2 1 15 m?
Living room 1 30 m?
WC 1 4 m?
Porch 1
Pool space 1
Kitchen 1 50 m?
Living Room 1 40 m?
Suites ( Foor —— .
bedroom Kumakea | P1NINg space 1 29m
Kauhale ) Outdoor grill 1 497 m*
Foyer 1 1 7,5 m?
Bedroom one bed 1 1 23.5 m?
g Bathroom 1 5.8 m?
S
'g Bedroom Two bed 1 1 23.5 m?
=]
g Bathroom 1 5.8 m?
g Foyer 2 1 7 m?
2 Bedroom one bed 2 1 20.3 m?
g Bathroom 1 8 m?
(3 Living room 1




Foyer 3 1 7 m?
Bedroom one bed 1 203 m?
Bathroom 1 8 m?
Bedroom 4 23.5m?
Bathroom 2 16 m?
Bathroom 2 15.5 m?
Suites (foor Living room 1 48 m?
bedroom Kitchen 1 20 m? 289 m?
Kauhale)
Laundry room 1 7 m?
Patio terrace 1 1 39.5 m?
Patio 1 2 11.5 m?
Patio terrace 2 1 16 m?
Patio 2 2 8 m?
Firpet and pool area 1 84 m?
Dining lania 1 279 m?
Lounge 1 144 m?
= Display kitchen 1 165 m?
.E Privat dining 2 71/ 58m?
< | Moana Restaurant | Restroom 2 [127/118
"g m? 2594.8 m?
2 Moana kitchen 1 78.5 m?
§ Walk in cooler 1 20 m?
g In-room dining 1 30.5m?
8 Water filtiration 1 30.2 m?
Strorage 5 46/4/5/
10/35 m?
Water closet 2 6 m?
5 10/24/ 18/
Office 13.5/18 m?
E‘ Admin assistant 1 18 m?
'% Guest service 1 220.6 m?
: Telephone station 1 14 m?
E Work station 1 30 m?
§ Conference room 1 39 m?
E Janitors closet 1 14 m?
(3 Trash 1 10 m?




IDF room 1 11 m?
Boiter 1 31 m?
Electrical 1 25.5 m?
Service yard 1 372 m?
Cart parking 1 152 m?
Outdoor dining 1 320 m?
Asaya Spa
fitness centre
Shipwreck Adult Pool
Shipwreck Pool Service
Welcome hall
Kahuwai cook house
Kahuwai market
Market
Tennis & pickleball
Guest parking
Al-Bedayer Desert Camp :
\ Space \ N \ Area \ T area
One-Bedroom Private Tent
TWO-Bedroom Privaye Tente
Deluxe One- | Bedroom 1
Bedroom an indoor living room 1
Private Tent | outdoor sitting area 1
swimming pool 1
Bedroom 2
Deluxe Two- | an indoor living room 1
Bedroom A private outdoor dining and | 1
Private Tent barbeque Space
- outdoor sitting area 1
.E swimming pool 1
= Bedroom 3
2 | Deluxe Three- |anindoor living room 1
g Bedroom A private outdoor dining and | 1
8 Private Tent barbeque Space
:E outdoor sitting area 1
- swimming pool 1
72}
2 | Deluxe Room
O | Grand Deluxe Room
> | Courtyard (1 [122m2 |




Indoor sitting 2 205/134
m2
The Kitchen 2 60/44 m> | 465 m?
restaurant Store 2 40/10 m?
Male toilets 1 6 m?
Femal toilets 1 6 m?
Outdoor terrace 1 72 m?
Entrance 1
Riwaq 1 127 m?
Sahn 1 75 m? 465 m?
Prayer hall 1 162 m?
Mosque Courtyard 1 173 m?
Lobby 1 10 m?
Ablutions 1 16.5 m?
Toilets 1 17 m?
Mosque keeper 1 18.5 m?
General store 1 16 m?
Information Display 1 18 m?
Information 1 23 m?
Store 1 22 m? 188 m?
Reception Area 1 125 m?
Get way | 40 m?
Main Police office 1 38 m?
Entarnance Toilets 1 16 m? 170 m?
Gate Store 1 12 m?
Security staff 1 38 m?
Security supervisor 1 26 m?
Entrance passage 1 15 m?
Dessert rangers 1 35 m?
Hub manager 1 29 m?
Administration Cpurtyard ! 61 m*
o . Riwaq 2 22 m?
building Administration 1 50 m?
Toilet 1 11 m?
Entrance lobby 1 27/21 m?
Courtyard 1 116 m?
3 First aid 1 |515me | 810m?
= Outdoor setting 1 49 m?
g S Male Toilets 1 52 m?
s elzve.ces Shower 4 2m?
E Building Changing room 4 2 m?
E Handicapped toilets 2 5 m?
é‘ Janitor store 2 Sm?
= Female toilets 1 52 m?
< General store 1 73 m?
Amphitheater
TV studio
Cafe
Substation

Memories Aicha Luxury Camp, Wadi Rum :




\ Space \ N \ Area \ T area
o | Panoramic Luxury Suite
5 | Panoramic Luxury Tent 32 m?
£ Executive Luxury | Bedroom 1
g Tent A living room 1
S Bath 50 m?
- athroom and shower 1
§ The Junior Tents | Bedroom 1 35 m?
= Bathroom and shower 1
The restaurant
The coffee shop
The Golden Gazelle :
Space N Area T area
King bedroom 1
Twin bedroom 1
Bathroom with shower 2
» | Villas Kitchenette 1 160 m?
= Private terrace 1 29 m?
= —
= Living room 1
-g K]ng Deluxe Bed | King delux bedroom 1
g Bed Bathroom 1
£ Private terrace 1 29 m?
S King bedroom 1
< . . h 1
< | Communicating | Bathroom
g Villas Tvyin bedroom 1
= private terrace 1 29 m?
© Noumade tent Bedroom 1 32 m?
private bathroom with shower | |
TOUAREG tent
Standard Suite
The Cupola hotel Standard Communicating
Rooms 87
Standard Twin Room

Communal and Activity Areas

The Cupola Restaurant

Toumour Room

large khaima room

Pool

THE GRILL restaurants

The Mirage restaurant

The South Restaurant & SKYBAR

SPA The Hundred Skies

Fitness Center

Isabelle Eberhardt Museum
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Mahoney’s table :
a—Temperature ;

Avrg
Temp | 18
Max

19

23

27

28

31

37

41

40

28

22

18

Avrg
Temp | 8
Min

11

15

19

25

29

28

24

17

12

EDT | 10

11

12

12

12

12

12

12

10

11

10

10

La+
high

TAM

41 24,5

8 33

La+
low

EAT

b - Humidity, Rain and Wind:

J

F

M

A

Humidity
Rel. Max

61

56

51

47

44

40

35

38

47

55

57

60

Humidity
Rel. Min

60

51

46

42

36

31

26

31

42

50

55

59

Humidity
Rel. Moy

60.5

53.5

48.5

44.5

40.0

35.5

30.5

34.5

44.5

52.5(56.0

59.5

Group
(G.H)

Rain
(mm)

15.9

17.5

24.7

22.6

5.7

23.6

0.0

3.7

10.4

16.344.8

0.3

Prevailing
Wind

4.5

4.7

5.0

5.2

4.6

2.9

2.9

2.9

34

3.8

32

Secondary
Wind




rainfall

Total annual

185,5

c- confort:

G.H

<30%

30-50

50-70

>70

J

GH |3

-thermal stress:

Day f

Night | f

-temperature:

Moy.
Mens.
Max

18

19

23 |27

31

37

41

40

34

28

22

18

Confort
Maxi
Diurnal
Mini

29
23

29
23

31 |31
23 |23

31
23

31
23

34
26

31
23

31
23

29
23

29
23

29
23

Moy.
Mens.
Min

1T (15

19

25

29

28

24

17

12

Confort
Maxi
Nocturne
Mini

23
17

23
17

24 |24
17 |17

24
17

24
17

25
17

24
17

24
17

23
17

23
17

23
17

d- indicators

J

F

HI

H2

H3

Al




A2

A3 | X [ X

Givoni’s diagram :
a- Humidity :

J F

Humidity
Rel. Max

61 56 51

47

44 40 35

38

47 55 57

60

Humidity
Rel. Min

60 51 46

42

36 31 26

31

42 50 55

59

b- Teperature :

3

J F

18 | 19 | 23

27

31

37 | 41 [ 40 | 34

28

22

18

11 |1

5119

25129 | 28

17

12

» EE
a%?gg

o e

Recommendations drawn from Givoni diagrams:

Month Recommendations | Month Recommendations | Month Recommendations
January HI, GI May V, [, INV, AC September | V, I, INV, AC, DH
February | H1, GI June V, 1, INV, AC October GLC, V1

March H1, GI, C July V, I, INV, AC Novermber | H1, GI

April GLCV Auguest | V, I, INV,AC, DH | December | HI, GI

H2: Active solar heating
HI: Passive solar heating

C: Comfort

V: Ventilation
I: Strong inertia

H: Heating

GI: Internal gain

AC: Cooling

DH: Dehumidification
INV: Very high inertia and night ventilation
RE: Ventilation cooling




Architectural recommendations for Algeria (N.Ould Hnia):

summer climate zones :

According to the summer climatic zones which were defined by Ould Hnia, the wilaya of Biskra is
located in zone E3 ( pre-Sahara tassili), this zone is characterized by a very hot and dry summer.

Recommendations

Principles for the Summer Period

1. Orientation

North-south (east and west are to be avoided).

2. Spacing between buildings

Compact layout by reducing the exposure of walls to the
exterior

[98)

. Summer ventilation or aeration

Night ventilation

I

. Openings/windows

Average 25 to 40%

5. Walls and floors

Solid walls and floors. High multi-day thermal inertia
(excluding overheating periods) with light colors.

6. Roof

Solid. High multi-day thermal inertia (excluding overheating
periods) with light colors.

7. Thermal insulation

Insulated roof

&. Protection

Summer protection. Complete shading of openings, north-
south openings

9. Outdoor spaces

Outdoor sleeping areas. Outdoor kitchen

10. Vegetation

Vegetation shades walls and windows.

11. Passive Heating

/

b-winter climate zones :

According to the winter climatic zones, which were defined by Ould Hnia, the wilaya of Biskra is
located in zone H3a, this zone is characterized by an altitude between 500-1000.

Recommendations

Principles for the Summer Period

1. Orientation

Desired north-south with vertical occupation of spaces.

2. Spacing between buildings

Compact layout by reducing the exposure of walls in contact
with the exterior

[99)

. Summer ventilation or aeration

/

4. Openings/windows

For the total area of planned openings, allocate a south-
facing glazing area equal to 0.15 per m? of floor space for
winter sun capture.

5. Walls and floors

Solid walls and floors - daily thermal inertia > 8 hours,
compromise to be made with summer.

6. Roof

Solid and insulated roof.

7. Thermal insulation

Thermal insulation of the roof.

8. Winter protection

from sandstorms by planting evergreens that grow in the
south.

9. Outdoor spaces

/

10. Vegetation

Evergreen vegetation to protect against cold and especially
sandstorm prevailing winds.

11. Passive Heating

Passive heating through storage, solid walls, inertia phase
shift 8 to 12 hours or south-facing glazing.

12. Climatisation

/
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Renders:

1. Landscape shots :

Campfire Lounge

Poolside Lounge

Administration

Children's Playground
Entrance
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1.1.Active play area :
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1.3.seating area :

1.4.0utdoor cinema :

1.5.Poolside lounge :




1.6.Telescope deck :




2. Bangalow shots :

2.1.Type 01 :




Indoor shots :




Outdoor shots :

2.2.Type 02 :







Outdoor shots :
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