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Abstract

The focus of this research is the study of strategies of shading in hot and dry climates, their importance, and their
contribution to the improvement of building performance using strategies of shading. Buildings in hot and dry climates
are often exposed to extreme amounts of solar radiation and high temperatures during the day, causing excessive
amounts of heat gain inside the building, thereby making the indoor space uncomfortable for the occupants. The
importance of controlling solar heat gain using effective strategies of shading is emphasized in this research,
highlighting its contribution to the provision of comfortable conditions inside the building. In addition to this, the
research also focuses on the integration of conventional and contemporary shading techniques to achieve improved
performance in buildings. The research also concludes that well-designed shading systems can help to achieve
reductions in heat gain, improve comfort within buildings, and also reduce the need for artificial cooling systems to

make buildings more sustainable and responsive to climate change in hot and dry climates.

Keywords: Hot and Dry Climate, Passive Shading Strategies, Thermal Comfort, Solar Radiation Control, Building
Orientation, Energy-Efficient Design, Climate-Responsive Architecture

Aim: To study shading strategies in hot and dry climates and their role in reducing heat gain and improving thermal

comfort through passive design.

OBJECTIVES:

1.Climatic Characteristics of Hot and Dry Regions and Their Impact on Building Design.

2.Role of Shading Devices in Controlling Solar Radiation and Heat Gain in Buildings.

3.Analysis of Different Shading Strategies in Buildings.

4.Evaluation of Shading Devices Based on Building Orientation and Solar Geometry.

5.Role of Passive Shading Devices in Maintaining Indoor Thermal Comfort Without Mechanical Cooling.
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SCOPE:

1.Smart and Adaptive Shading Strategies in Rajasthan (Hot and Dry Climate).
2.Integration of Traditional and Modern Shading Strategies in Building Design.
3.Passive Shading Strategies in Hot and Dry Climate.

LIMITATION:

1. The study focuses only on passive shading strategies and does not include active systems like air-conditioning or
mechanical cooling.

2. The research is mainly based on secondary data such as research papers, articles, and case studies, so no primary field
survey is conducted.

3. Detailed software simulations and technical calculations are not included to measure exact performance of shading
devices.

4. The study does not consider cost analysis, construction feasibility, or economic factors of shading systems.

5. It mainly focuses on hot and dry climate regions (like Rajasthan), so results may not be fully applicable to other
climates.

6. The research does not include real-time data or experimental testing, so conclusions are based on theoretical

understanding.

INTRODUCTION & BACKGROUND
In a hot and dry climate, the Daytime conditions are characterized by a lot of heat because of the direct and strong
sunlight. Because of the direct sunlight, buildings are able to absorb a lot of heat, resulting in uncomfortable conditions
for both indoors and outdoors. In order to make the conditions comfortable indoors, air-conditioning is used, which
results in a lot of energy consumption and expense, pollution, carbon footprint.
The use of shading strategies has been in existence for a long period of time in the history of architecture, especially in
a hot and dry climate such as Rajasthan, where people have tried to design buildings that are comfortable for the
residents despite the harsh conditions of heat and sunlight. However, with the advancement of modern architecture and
the use of air-conditioning, these techniques have been neglected over the years; however, with the rise of energy
concerns, these techniques are again being implemented along with the use of modern techniques of shading strategies.
In solving this problem, shading techniques are used as a quick and effective solution to the issue at hand. Shading
devices prevent direct sunlight from penetrating the building and entering the space inside the building. This is a form
of passive design, which means the building is used to control the temperature without the need for machines.
Traditionally, buildings in hot and dry climates were designed to have features such as courtyards, thick walls, small
windows, jaali screens, and deep overhangs. These features provided shading for the buildings and maintained
comfortable conditions inside the buildings. Today, architects are using these techniques and modern designs to build
buildings that
are comfortable and suitable for hot and dry climates.

2. METHODOLOGY
The basis of this study is the understanding of shading strategies in hot and dry climates through simple research and

analysis. First, the data was collected from different sources like research papers, books, and online articles related to
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passive design and shading strategies. This gives a basic idea of how shading strategies work and why they are
important.

Next, the study focuses on the understanding of the climatic conditions of hot and dry climates, which include
temperature, sunlight, and heat gain in buildings. After this, different types of shading devices like overhangs, fins,
louvers, and screens were studied, which help in reducing the heat gain in buildings.

Later, a few case studies of traditional and modern buildings were analyzed, which help in understanding how shading
strategies work. The effectiveness of these shading strategies was analyzed.

The research is majorly guided by five research questions:

1. How do shading strategies reduce heat in hot and dry climates?

2. Which shading devices work best for different directions of a building?

3. How does shading improve indoor comfort without AC?

4. What is the role of passive design in hot and dry regions?

5. How do shading strategies help in saving energy?

3. CLIMATIC CHARACTERISTICS OF HOT AND DRY REGIONS AND THEIR IMPACT ON BUILDING
DESIGN

Regions that are hot and dry include areas where the weather is very hot during the day, and the humidity level is very
low. In these areas, the sunshine is very strong, the level of solar radiation is very high, the sky is clear, and the level of
rainfall is very low. During the day, the temperature is very high, while at night the temperature falls very quickly. The
dryness of the weather does not allow the air to retain the heat for a long time. There is a very big difference between
the temperatures during the day and night. The winds in these areas are very dusty, and the humidity level is very low. ™3
The climatic conditions have a direct effect on the building. The climatic condition in this region is very hot, and the
sunshine is very strong. The building absorbs a lot of heat through the roof, the walls, and the windows. The space in
the building is very hot, especially during the afternoon. If the building is not well planned, it will absorb a lot of heat,
and the space will become very hot. The space will require a fan, a cooler, or even an air conditioner.

The effects of hot and dry climate on buildings may be analyzed from various aspects. First, the envelope of the building
is highly exposed to solar heat gain. The roof and west-facing walls are exposed to a lot of heat, causing the indoor
temperature to increase. Windows are also exposed to direct sunlight, causing glare and excessive temperature increase.
Second, the low humidity may make people feel comfortable when under shade and air movement, but without proper
planning, the indoor environment may be very warm. Third, excessive sunlight has an effect on the longevity of
buildings.

Due to these climatic difficulties, buildings in hot and dry areas require a specific design approach. It is essential to
ensure that the building reduces heat gain during the day and provides a cooler internal space. This can be achieved by
incorporating passive design elements such as orientation, shading devices, thick walls, small openings, courtyards,
thick walls, and ventilation. In traditional buildings in hot and dry areas, this approach was already being adopted by
providing shaded areas and minimizing exposure to the sun.?®

It is therefore very significant to understand the climatic conditions of hot and dry areas in architecture. It would assist
architects in making better decisions while designing buildings. It would also be possible to develop a building that
responds well to the climatic conditions of hot and dry areas. It would assist in providing a more comfortable space

while reducing the use of air-conditioning devices.
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Figure 1: Building Section Showing Passive Sh};{dihg and Thermal Comfort Strategies in a Hot and Dry Climate-This
section shows passive design features such as a courtyard, shading devices, insulation, thermal mass, and natural
ventilation that help reduce heat gain, improve indoor comfort, and minimize the need for mechanical cooling in hot

and dry climates.

4. ROLE OF SHADING DEVICES IN CONTROLLING SOLAR RADIATION AND HEAT GAIN IN
BUILDINGS

The use of shading devices is of significant importance in the protection of buildings from excessive heat generated by
the sun. In hot and dry conditions, the intensity of solar radiation is high. It directly falls on the building surfaces such
as the roofs, walls, and windows. It leads to the entry of heat inside the building, making the space inside hot and
uncomfortable. Shading devices are effective in managing this condition by preventing or reducing the intensity of solar
radiation from entering the building.t"®!

The primary objective of the use of shading devices is to reduce the intensity of solar radiation. When the sun’s rays
directly fall on the building surfaces such as the windows and walls, it leads to increased temperature inside the building.
Therefore, by placing shading devices such as overhangs, fins, louvers, and screens on the building surface, the sun’s
rays are prevented from entering the building.

Shading devices also assist in the reduction of heat gain. It is evident that heat gain is mostly experienced through
windows since glass is transparent to sunlight and allows easy passage of sunlight into the rooms. Once shading is
provided, sunlight is not allowed to enter the rooms, and as such, heat gain is minimized within the rooms. As a result,
the rooms remain cool, especially during the afternoon when the sun is strongest.

Shading devices also assist in controlling glare within the rooms. Glare is experienced when sunlight is intense and
enters the rooms through the windows. It is not possible to see or work when glare is experienced in the rooms. Shading
devices assist in the reduction of glare while ensuring that diffused sunlight is allowed to enter the rooms.

Shading devices also assist in ensuring energy efficiency within the rooms. Once heat gain is minimized through the
use of shading devices, the need for air conditioners is minimized as well. As such, energy is saved and electricity costs
are reduced.

In the application of passive design, shading is the simplest and most effective means of achieving thermal comfort
within the rooms.®

Different shading devices have different operational principles depending on the direction of the sun. For example,
horizontal shading devices control high-angle sun, while vertical shading devices control low-angle sun. Shading
devices can be effective in building performance if designed in the right way.”

In conclusion

To conclude, shading devices play a crucial role in the control of solar radiation and heat gain. Shading devices assist

in the maintenance of cool temperatures and comfort levels, thereby saving energy.
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Figure 2: Various Architectural Shading Strategies for Solar Control-This figure illustrates different shading
techniques used in buildings, such as overhangs, recessed openings, balconies, sloped shades, and vertical projections.
These elements help block direct sunlight, reduce heat gain, and improve indoor thermal comfort in hot and dry

climates.

5. ANALYSIS OF DIFFERENT SHADING STRATEGIES IN BUILDINGS

The goal of this objective is to comprehend the operation of various types of shading devices and their location in
buildings, especially in hot and dry climates. Each method of shading has been designed to prevent sunlight from
entering the building in a unique way depending on the direction of the sun and the orientation of the building.
Horizontal shading devices, such as chajjas and overhangs, are fixed above windows. They are used effectively on the
south-facing surfaces of buildings. They provide shade against the high-angle sun during midday.

The vertical shading devices include fins and are placed on the sides of the windows. This type of shading is suitable
for the east and west facades. This type of shading is required to block the low-angle sunlight during the morning and
evening. This type of sunlight is usually harsh and difficult to control.™

The egg-crate shading is the combination of both horizontal and vertical shading devices. This type of shading is
required to protect the buildings with large surfaces of glass from the sunlight entering from various directions.

The perforated shading devices, such as Jaali screens, have small perforations. This type of shading is required to reduce
the heat and sunlight while also providing ventilation and light to the buildings. This creates a comfortable indoor
environment.!

From the above explanation of the various shading devices, the importance of the study can be understood. This is
helpful in determining the type of shading required for the buildings. This is also helpful in improving the thermal

comfort in the buildings.
Figure 3: Types of Window Shading Devices Used in Buildings-This figure shows different shading strategies such as

recessed windows, horizontal and vertical shades, awnings, trellises, perforated screens, vegetation, and tree shading.
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These devices help reduce solar heat gain, control glare, and improve indoor thermal comfort while allowing natural
light and ventilation.

6. EVALUATION OF SHADING DEVICES BASED ON BUILDING ORIENTATION AND SOLAR
GEOMETRY

Shading devices are best implemented when their design is based on the orientation of the building and the movement
of the sun (Solar Geometry). This is because the position of the sun is always changing during the day and depending
on the season, and this impacts the amount of sunlight and heat entering the building. It is therefore essential to
understand these aspects to be able to determine the effectiveness of a shading device.

The orientation of a building is defined as the direction in which the building is facing. The direction can be either
north, south, east, or west. Each of these directions receives sunlight differently. For instance, the south facade
receives high-angle sunlight during the day, while the east and west fagades receive low-angle sunlight in the morning
and afternoon respectively. The north facade receives almost no sunlight at all.

In solar geometry, the path of the sun, the height of the sun in the sky, and the angle of the sun are considered. In a hot
and dry climate, the sun is generally high in the sky during the summer season; therefore, it results in more heat gain.
Using the angle of the sun, shading devices are implemented to reduce unwanted sunlight during the summer season
and to allow more sunlight during the winter season. #®!

The performance of shading devices depends on how well they respond to these factors:

1.Horizontal shading devices (like overhangs) perform best on south-facing sides because they block high-angle sun
effectively.

2.Vertical shading devices (like fins) are more suitable for east and west fagades because they block low-angle sunlight.
3.Egg-crate shading works well for multiple directions as it combines both horizontal and vertical elements.
4.Properly designed shading can reduce direct solar radiation, minimize heat gain, and improve indoor comfort.

If shading devices are not designed according to orientation and solar geometry, they may not perform effectively. For
example, using only horizontal shading on west-facing walls will not block the low evening sun properly.

Therefore, evaluating shading devices based on building orientation and solar geometry helps in selecting the right
type, size, and position of shading. This leads to better thermal comfort, reduced energy consumption, and more
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efficient building design.

Figure 4: Comparison of Different External Shading Devices for Solar Control-This figure compares various shading
devices including overhangs, side fins, louvers, egg-crate shading, and perforated screens. Each device controls
sunlight differently based on building orientation and sun angle, helping to reduce solar heat gain and improve indoor
thermal comfort in hot and dry climates.
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7. ROLE OF PASSIVE SHADING DEVICES IN MAINTAINING INDOOR THERMAL COMFORT
WITHOUT MECHANICAL COOLING

Passive shading devices play a vital role in building design, particularly in hot and dry climate conditions. Passive
devices are useful for controlling heat and sun without relying on mechanical devices such as air-conditioners. The basic
idea of passive shading devices is to maintain the indoor space at a cooler temperature by incorporating design
elements.®

The main aim of passive shading devices is to minimize solar heat gain. When sun rays directly fall on a building
through the windows or on walls and roofs, it tends to increase the indoor temperature. Passive devices such as
overhangs, fins, louvers, and jaali screens filter the sun’s rays before entering the building. It reduces the indoor
temperature by minimizing the amount of heat entering the building.

The next important role is to ensure thermal comfort. Thermal comfort refers to a state in which people feel neither too
hot nor too cold. By minimizing the amount of heat entering the building, the devices assist in ensuring the temperature
inside the building is close to the comfortable temperature. This is especially necessary during the day when the
temperature outside is extremely high.

The devices also assist in minimizing the need for artificial air-conditioning systems. This is because the amount of heat
entering the building is reduced. This minimization of heat entering the building ensures that there is no need for air-
conditioners, coolers, or fans. This ensures the building is not only saving on costs, but also ensures the building is eco-
friendly and sustainable.

The devices also assist in ensuring visual comfort. This is especially necessary as the devices reduce the amount of glare
entering the building. Glare refers to the intense sunlight entering the building, especially through the windows. This
intense sunlight makes people feel uncomfortable inside the rooms. This makes it difficult for people to work or even
relax inside the rooms. The devices reduce the amount of glare while ensuring the rooms have sufficient light.
Traditional architecture has always made use of effective passive shading devices. Traditionally, elements such as
courtyards, verandahs, recessed windows, thick walls, and jaali screens were used to protect the building from direct
sunlight. These elements did not only serve the purpose of shading but also enhanced ventilation and natural cooling of
the building. Modern architecture has also made use of these concepts of shading devices with new technologies and
new building materials.™*!

In conclusion, it is important to note that passive shading devices are a simple solution for maintaining indoor thermal
comfort while also being a cost-effective and energy-efficient solution.
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Figure 5: Passive Design Strategies for Natural Cooling and Thermal Comfort-This figure illustrates passive design
techniques such as natural ventilation, stack effect, shading from trees, insulation, and solar control. These strategies

help reduce heat gain, improve indoor comfort, and minimize the need for mechanical cooling in hot and dry climates.
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8. SMART AND ADAPTIVE SHADING STRATEGIES IN RAJASTHAN (HOT AND DRY CLIMATE)
In the context of shading techniques in areas such as Rajasthan, studies have revealed a clear inclination towards the
adoption of advanced and sophisticated shading techniques. As discussed in the previous paragraph, Rajasthan is an
area characterized by extreme heat, high solar radiation, clear skies, and low humidity levels, making buildings highly
susceptible to heat gain. In the past, buildings in this region have used techniques such as the application of jaali screens,
courtyards, thick walls, and deep overhangs to mitigate heat gain and create comfortable internal environments. Such
techniques proved to be highly effective but were largely fixed in nature.**
In contemporary times, studies on shading techniques are geared towards the application of these fixed techniques along
with advanced and sophisticated shading technigues. Such techniques can be designed to change according to the
position of the sun, temperature, and time of day. For instance, movable louvers and sliding panels can be used to shade
the facade of buildings to prevent heat gain during the afternoon and open up to allow for maximum natural light and
ventilation during other times of the day.
In Rajasthan, where the sun is particularly strong, particularly on the west and south facades of buildings, adaptive
shades are particularly useful. Buildings can use sensors to control shades that automatically respond to the intensity of
the sun. Another advanced technique is the use of double skin facades, where shades are installed between two walls of
a building or between walls and glass. This minimizes the transfer of heat and keeps the building cool.
Recent studies also indicate the use of parametric design, where shades are designed using software based on the path
of the sun specific to the Rajasthan climate. Such designs are more efficient and effective in reducing maximum heat
while providing natural light. These advanced shading strategies help in:
1.Reducing indoor temperature
2.Improving thermal comfort
3.Lowering energy consumption
4.Reducing dependency on air-conditioning
However, when considered within the context of Rajasthan, some challenges are identified, namely cost, maintenance,
and technical requirements, which might impede their use within low-cost housing developments. Therefore, it has been
recommended that a balanced approach be adopted, whereby conventional methods are used in conjunction with modern
technology.
In conclusion, new research findings from Rajasthan have identified how adaptive and smart shading techniques have
a significant impact on building performance, when used in conjunction with conventional design methods, energy-

efficient, comfortable, and climate-responsive buildings are created, particularly within hot and dry climates.
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Figure 6: Sectional View of an Energy-Efficient Office Building-Building section showing natural ventilation,
daylighting, insulated roof, and passive cooling features for improved energy efficiency.

9. INTEGRATION OF TRADITIONAL AND MODERN SHADING STRATEGIES IN BUILDING DESIGN
The research will be based on the understanding of how both conventional architectural shading methods and
contemporary fagade shading systems can be utilized for the development of more efficient buildings, especially in hot
and dry climatic conditions.

Traditional architectural shading methods have been utilized for centuries in regions such as Rajasthan. These include
elements such as jaali screens, courtyards, thick walls, verandahs, and deep overhangs or chajjas. These elements are
designed based on the climatic conditions in the region, helping to reduce heat gain, provide shade, and enhance
ventilation. These elements operate on passive design, thus not requiring the use of any form of energy. These elements
are very sustainable and economical. However, these elements tend to be fixed, thus not responding to changing
environmental conditions.™*!

On the other hand, modern systems are created by utilizing modern materials and technology. These include louvers,
vertical fins, double skin facades, kinetic systems, and sensor-based systems. These systems are either fixed or can be
adjusted and are created by utilizing digital software based on solar geometry. Such systems are effective in providing
control over natural light, reducing glare, and being energy efficient, particularly for buildings with large glazed facades.
However, this comes at a cost and also requires maintenance of the system.

The research has made a comparison between the two systems by considering parameters such as performance,
flexibility, cost, sustainability, and comfort. It has been found that traditional systems are effective and environmentally
friendly, while modern systems are effective and flexible. Hence, a combination of the two systems would offer the best

results.
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For instance, a building can be designed by incorporating traditional elements such as a courtyard and jaali screens
along with modern systems such as adjustable louvers or fagades. Such a system would be effective in reducing heat

gain, providing comfort inside the building, and reducing energy consumption.
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Figure 7: Integration of Traditional and Modern Shading Strategies in Contemporary Building Design- The building

facade combines modern curvilinear balconies with passive shading principles, reducing solar heat gain while
enhancing daylight control, energy efficiency, and visual appeal.
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Figure 9: Adaptive Facade System Inegratig Traditional and Modern Shading] Strategies-The fagade incorporates a

contemporary interpretation of traditional geometric screening patterns to provide dynamic solar shading, reduce heat
gain, and enhance energy efficiency while maintaining architectural aesthetics.

10. PASSIVE SHADING STRATEGIES IN HOT AND DRY CLIMATE

This research is all about how shading strategies and passive design techniques can improve building performance in
hot and dry climates. In simple words, the research is all about how buildings can be kept cool naturally by controlling
the amount of sunlight and heat without depending too much on air conditioners. Passive design techniques are based
on three simple principles: controlling the amount of sunlight entering the building, controlling heat gain in the building,
and maintaining a comfortable indoor temperature. Shading plays a significant role in these techniques.

In the research, different types of shading devices are used, such as overhangs or chajjas, louvers, jaali screens, and

new-age facade devices. These devices are used to shade the building from direct sunlight before it enters the building.

JETNR2606042 Journal of Emerging Trends and Novel Research (www.jetnr.org)



http://www.jetnr.org/

© 2026 JETNR | Volume 4, Issue 6 June 2026 | ISSN: 2984-9276 | JETNR.ORG

When the amount of sunlight entering the building is controlled properly, it reduces the heat gain inside the building
and makes the indoor space comfortable, especially when the building has large window or glass surfaces.

The other part of the research is to understand the way in which shading is affected by the direction of the building and
the seasons. For instance, the east and west sides of the building receive sunlight in the morning and evening and need
to be shaded. The south side receives high sun, and this can be managed through the right design of the shading. Research
has shown that the right design of the shading can lead to the reduction of 15-20% of the total amount of energy
consumed, and this is quite helpful in hot conditions.!

The research also looks at the various forms of shading, both traditional and modem. The traditional forms of shading
include the use of courtyards, thick walls, and jaali screens. These forms of shading have been proven to be quite
effective. The modern forms of shading include the use of adjustable louvers and the latest designs of facades.

The scope also looks at how shading helps in:

1.Improving indoor comfort

2.Reducing cooling load and saving energy

3.Controlling glare and allowing proper daylight

4.Making buildings more sustainable

However, the current research is focused only on passive shading techniques. It does not include software simulation
results, cost analysis, or mechanical systems such as HVAC. The research is based on existing research studies, case
studies, and theoretical knowledge.
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Figure 10: Passive Cooling and Ventilation Strategy for Hot and Dry Climates- The diagram demonstrates passive
cooling through natural ventilation, where fresh air is drawn into the building and hot air is expelled through the roof,

improving thermal comfort and reducing reliance on mechanical cooling in hot and dry climates.

11 ROLE OF EXTERNAL SHADING, MATERIALS, AND INDOOR COMFORT IN BUILDING DESIGN
External shading devices are one of the best methods of controlling heat gain in buildings because these devices prevent
the sunlight from penetrating into the building's envelope. Directly exposing the sunlight to the windows or walls of the
building causes the glass to absorb the heat and transfer it into the building's interior, increasing the internal temperature
of the building. On the other hand, external shading devices such as overhangs, vertical fins, louvers, pergolas, and jaali
screen shading prevent the direct sunlight from penetrating into the building's envelope. These shading devices protect
the building from the heat gain and keep the internal environment cool.

Internal shading devices such as curtains and blinds prevent the sunlight from penetrating into the internal environment
of the building but only after the sunlight has already entered the building's internal environment. This means that the
heat gain is already present in the internal environment of the building; therefore, these devices are not as effective as

the external shading devices in controlling heat gain in buildings.

JETNR260604 2 Journal of Emerging Trends and Novel Research (www.jetnr.org)



http://www.jetnr.org/

© 2026 JETNR | Volume 4, Issue 6 June 2026 | ISSN: 2984-9276 | JETNR.ORG

The performance of shading devices also depends on the materials or the color of the materials used for the shading
devices. Materials with lighter shades or shiny finishes will be helpful in the reduction of heat absorption, as they will
reflect most of the heat. Darker shades will absorb heat, thus affecting the efficiency of the shading devices.

Perforated materials, like jaali screens, can be very useful in hot and dry environments, as they allow filtered light and
air to pass through while preventing direct sunlight. In addition, the use of modern materials like metal, glass, and
composite materials can be very beneficial in the construction of modern shading devices. The texture, thickness, and
thermal properties of the material can also help in controlling the level of heat absorption. Therefore, the right material
should be chosen for the construction of the shading device in order to achieve the desired results.™”

The impact of shading strategies is directly felt in the comfort of human beings. When buildings are exposed to direct
sunlight without the presence of shades, the space inside the buildings becomes hot, bright, and uncomfortable. Shading
devices assist in the maintenance of a comfortable space inside the buildings by reducing the temperature and
minimizing the amount of brightness.

The space inside the buildings becomes comfortable and cool even without the installation of air-conditioning systems.
Shading devices also reduce eye strain and increase the comfort of the human eye. In addition, the presence of shades
assists in the maintenance of a constant temperature inside the buildings. This is achieved by preventing the increase in

temperature during the peak hours of the day. Shading devices play a crucial role in the enhancement of the physical
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and psychological comfort of human beings.
Figure 11: External Shading Devices for Enhanced Indoor Thermal Comfort-The image shows vertical external
shading elements that reduce direct solar heat gain, improve daylight control, and enhance indoor thermal comfort
while maintaining outdoor views and energy efficiency.
Figure 12: High-Performance Building Envelope for Thermal Comfort and Energy Efficiency-The reflective glazed
facade and advanced building materials help reduce solar heat gain, improve daylight utilization, and enhance indoor

thermal comfort while supporting energy-efficient building performance.
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effective solar shading, reduces heat gain, and promotes natural ventilation, enhancing indoor thermal comfort while

preserving aesthetic and cultural value.
12.CONCLUSION
The importance of shading strategies in the performance of buildings in hot and dry environments is the main focus of
the research. The research demonstrates the significance of solar radiation management in the reduction of heat gain
and the maintenance of thermal comfort in buildings. Passive shading systems, such as overhangs, louvers, and jaali
screens, have a major role to play in the management of direct solar radiation to attain a cool and comfortable indoor
space without the need for artificial air-conditioning.
The importance of the orientation of buildings, solar geometry, material properties, and the design strategy in the
performance of shading systems is also demonstrated in the research. The benefits of both traditional and modern
approaches to shading systems have been demonstrated in the research. The integration of both approaches to shading
systems is also demonstrated as a potential solution to building performance.
Overall, the role of shading strategies is substantial in the context of energy efficiency, thermal comfort, and sustainable
building design. Shading strategies play an important role in reducing the need for artificial cooling, thereby contributing
to the reduction of energy consumption and its impact on the environment. Hence, the inclusion of well-designed
shading systems is necessary for the development of comfortable buildings in hot and dry environments.
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