
Passive Cooling Techniques in Buildings 

Passive cooling techniques in buildings refer to strategies and design features that leverage 

natural processes to reduce the need for mechanical cooling systems such as air conditioners. 

These techniques maximize the use of natural ventilation, shading, insulation, and heat 

dissipation to maintain comfortable indoor temperatures. Here are some common passive 

cooling techniques used in buildings: 

A. Orientation and Layout: Building orientation plays a crucial role in passive cooling. 

Orienting the building to minimize direct solar heat gain can significantly reduce cooling loads. 

The layout of the building can also be designed to maximize cross-ventilation and airflow. 

B. Shading: External shading devices like overhangs, fins, and louvers can block direct sunlight 

from entering the building while still allowing natural light. Trees, vegetation, and shading 

structures can also be strategically placed to provide shade and reduce solar heat gain. 

C. Natural Ventilation: Designing buildings to facilitate natural ventilation can promote airflow 

and cooling. This can be achieved using operable windows, vents, and building layouts that 

allow for cross-ventilation. Stack ventilation, which utilizes the principle of hot air rising, can 

be employed by incorporating high-level openings or vents. 

D. Insulation and Thermal Mass: Proper insulation of the building envelope can prevent heat 

transfer from the exterior to the interior. Insulating materials like foam, fiberglass, or cellulose 

can be used in roofs, walls, and floors. Thermal mass, such as concrete or adobe, can absorb 

and store heat during the day and release it gradually during cooler periods, maintaining more 

stable temperatures. 

E. Night Purging: Taking advantage of cooler nighttime temperatures, buildings can be 

designed to allow for "night purging." This involves opening windows or using ventilation 

systems to flush out warm air accumulated during the day and replace it with cooler outdoor 

air. 

F. Reflective Roofing and Exterior Finishes: Light-colored or reflective roofing materials and 

exterior finishes can reduce the absorption of solar radiation, preventing the transfer of heat 

into the building. 

G. Evaporative Cooling: In arid climates, evaporative cooling can be employed to lower indoor 

temperatures. Water is evaporated, typically using misting systems or evaporative coolers, 

which cools the surrounding air. This technique is most effective in dry environments with low 

humidity. 

H. Earth Sheltering: Building structures into the earth or utilizing earth berms can provide 

natural insulation and thermal stability, taking advantage of the ground's consistent 

temperature. 

I. Natural Landscaping: Incorporating green spaces, trees, and vegetation around buildings 

can provide shading and cooling through evapotranspiration, reducing the overall heat island 

effect and improving microclimate conditions. 

Passive cooling techniques can be combined and customized based on the local climate, 

building design, and available resources to maximize their effectiveness in reducing energy 

consumption and maintaining comfortable indoor environments. 



Solar shading 

Solar shading is a passive design strategy that involves the use of shading devices to block or 

diffuse direct sunlight from entering a building, reducing solar heat gain and improving thermal 

comfort. Solar shading techniques can be applied to windows, facades, and outdoor spaces to 

minimize the need for artificial cooling and improve energy efficiency. Here are some common 

solar shading techniques: 

Overhangs and Awnings: These horizontal extensions are placed above windows and 

openings to provide shade during the hottest parts of the day while allowing sunlight to enter 

during cooler periods or in winter. The size and orientation of overhangs can be designed to 

maximize shading in summer and minimize it in winter. 

Vertical Fins and Louvers: Vertical shading elements placed on the exterior of the building can 

effectively block direct sunlight while maintaining views and daylight. These fins or louvers can 

be adjustable to control the amount of shading based on the sun's position throughout the 

day or season. 

External Blinds and Shutters: Adjustable blinds or shutters on the outside of windows can be 

manually or automatically adjusted to block direct sunlight when needed. They provide 

flexibility in shading and allow for natural light and views when desired. 

Solar Screens and Meshes: Solar screens made of mesh or perforated materials can be 

installed on windows to reduce solar heat gain while maintaining visibility and daylight. These 

screens can be placed on the interior or exterior of the building. 

Canopies and Pergolas: Freestanding or attached structures like canopies or pergolas can be 

strategically positioned to provide shade to outdoor spaces, windows, or building facades. 

These structures can be designed with lattices or slatted roofs to allow for partial shading while 

maintaining air circulation. 

Vegetation and Greenery: Trees, plants, and vertical green walls can provide natural shading 

while offering additional benefits such as evapotranspiration, air purification, and aesthetic 

appeal. Deciduous trees are particularly useful as they provide shade in summer while 

allowing sunlight through in winter after losing their leaves. 

Reflective Films and Coatings: Applying reflective films or coatings to windows can reduce 

solar heat gain by reflecting a portion of the sunlight back to the exterior. These films can be 

transparent and selectively reflect infrared radiation while allowing visible light to pass 

through. 

By incorporating solar shading techniques, buildings can effectively control solar heat gain, 

reduce the reliance on mechanical cooling systems, and create more comfortable indoor 

environments. It is important to consider the local climate, orientation of the building, and the 

specific shading requirements when implementing these strategies. 

Solar shading in Mediterranean countries 

Solar shading techniques are particularly important in Mediterranean countries due to their 

hot and sunny climates. Here are some solar shading strategies specifically suited for 

Mediterranean regions: 



 

Fixed Overhangs and Awnings: Implementing fixed horizontal overhangs and awnings on the 

south and west-facing sides of buildings can effectively block the high-angle summer sun while 

allowing lower-angle winter sun to enter. The size and depth of the overhangs should be 

designed to provide maximum shading during the hottest months. 

Adjustable Louvers and Shutters: Installing adjustable louvers or shutters on windows allows 

occupants to control the amount of sunlight entering the building throughout the day. These 

can be adjusted to block direct sunlight during peak hours while still allowing natural light and 

ventilation. 

External Venetian Blinds: External venetian blinds are horizontal slats that can be adjusted to 

control the amount of sunlight entering the building. They are effective in blocking direct 

sunlight and reducing solar heat gain while still allowing some natural light and maintaining 

outward views. 

Perforated Screens: Perforated screens made of materials like metal or wood can be placed 

on the exterior of windows. They provide shade while allowing a filtered view and maintaining 

airflow. The perforations help in diffusing sunlight and reducing heat gain. 

Terraces and Pergolas: Incorporating shaded outdoor spaces such as terraces and pergolas 

with slatted roofs can provide relief from the sun's direct rays. These spaces can be used for 

outdoor activities while protecting occupants from excessive heat. 

External Reflective Coatings: Applying reflective coatings or films on the external surfaces of 

windows and facades can help in reflecting a significant amount of solar radiation. This reduces 

heat absorption and keeps the building cooler. 

Vegetation and Green Roofs: Planting trees, vines, and creating green roofs can provide 

natural shading and reduce the urban heat island effect. Deciduous trees are particularly 

beneficial as they provide shade during the hot summer months while allowing sunlight to 

pass through in the cooler winter months. 

Courtyards and Lightwells: Designing buildings with interior courtyards or lightwells can allow 

for controlled natural ventilation and daylighting while minimizing direct solar heat gain. These 

features also enhance the aesthetics and create a comfortable microclimate within the 

building. 

High-performance Glazing: Using low-emissivity (low-e) glass with solar control coatings on 

windows can significantly reduce solar heat gain while maintaining good visibility and natural 

light. 

In Mediterranean countries, combining multiple solar shading techniques tailored to the 

specific climate conditions can help in achieving optimal comfort and energy efficiency while 

minimizing the reliance on mechanical cooling systems. It is important to consider factors such 

as solar angles, prevailing winds, and local building regulations when implementing these 

strategies. 

 

 

 



 

Solar shading in Greece 

Solar shading techniques are of great importance in Greece, given its Mediterranean climate 

characterized by hot summers and abundant sunshine. Here are some solar shading strategies 

specifically suitable for Greece: 

Deep Overhangs and Awnings: Incorporate deep and wide overhangs or awnings on south 

and west-facing windows to block the high-angle summer sun. These shading devices should 

be designed to provide maximum coverage during the hottest months, while allowing lower-

angle winter sun to penetrate. 

Adjustable External Blinds and Shutters: Install adjustable external blinds or shutters that can 

be controlled by occupants to block direct sunlight during peak hours. These shading devices 

offer flexibility and allow for natural light and ventilation control. 

Perforated Screens and Meshes: Use perforated screens or mesh materials on windows and 

openings to diffuse sunlight and reduce solar heat gain. These screens provide shade while 

maintaining outward views and promoting natural ventilation. 

Brise-Soleil Systems: Implement brise-soleil systems, which are horizontal or vertical shading 

devices, on building facades. These systems block direct sunlight and create a visually 

appealing architectural element while allowing diffused light to enter. 

External Venetian Blinds: Install external venetian blinds with adjustable slats that can be 

angled to control the amount of sunlight entering the building. These blinds effectively reduce 

solar heat gain while still allowing daylight and maintaining outward views. 

Terraces and Pergolas: Create shaded outdoor spaces such as terraces and pergolas with 

slatted roofs to provide relief from direct sunlight. These areas offer comfortable outdoor living 

spaces while minimizing heat exposure. 

Deciduous Trees and Vegetation: Plant deciduous trees strategically around the building to 

provide shade during the summer months while allowing sunlight through during the winter 

when the trees lose their leaves. Additionally, green vegetation and vertical gardens can 

provide natural cooling through evapotranspiration and improve the microclimate. 

High-performance Glazing: Utilize low-emissivity (low-e) glass with solar control coatings to 

reduce solar heat gain while maintaining good visibility and daylighting. These glazing options 

help to minimize heat transfer while allowing natural light to enter. 

Lightwells and Courtyards: Incorporate lightwells and courtyards within the building design to 

bring in natural light and create well-ventilated spaces. These features can provide controlled 

daylighting while minimizing direct solar heat gain. 

It is essential to consider the specific location, building orientation, and local climate 

conditions in Greece when implementing solar shading strategies. Combining multiple 

techniques and using energy modeling tools can help optimize the shading design and improve 

thermal comfort while reducing the need for mechanical cooling. 

 

 



CYCLADES 

Solar shading techniques are particularly important in the Cyclades, an island group in Greece 

known for its hot and sunny climate. Here are some solar shading strategies specifically suited 

for the Cyclades: 

White-Washed Buildings: The traditional, white-washed buildings found in the Cyclades 

reflect a significant amount of sunlight, helping to reduce heat absorption. This technique can 

help keep the interiors cooler and minimize the need for additional shading. 

Deep Overhangs and Terraces: Incorporate deep roof overhangs and wide terraces on the 

south and west-facing sides of buildings to provide shade and block the high-angle summer 

sun. These architectural features help to reduce direct sunlight penetration into the building 

and create shaded outdoor spaces. 

Pergolas and Shade Structures: Install pergolas or shade structures with slatted roofs on 

balconies, patios, and outdoor areas. These structures offer shade while allowing for natural 

ventilation and comfortable outdoor living spaces. 

Exterior Shading Devices: Utilize external shading devices such as adjustable louvers, shutters, 

or blinds on windows and openings. These can be adjusted to block direct sunlight during the 

hottest parts of the day while still allowing for natural light and views when desired. 

Solar Screens and Meshes: Install solar screens or mesh materials on windows to diffuse 

sunlight, reduce solar heat gain, and provide some level of privacy while maintaining airflow 

and outward views. 

Vegetation and Greenery: Incorporate vegetation, such as vines, potted plants, and trees, 

around the building to provide natural shade and cooling through evapotranspiration. Vertical 

green walls and rooftop gardens can also help to improve the microclimate and reduce heat 

island effects. 

Reflective Roofing: Use reflective roofing materials, such as white or light-colored coatings, to 

minimize heat absorption and reduce the transfer of heat into the building. This can help keep 

the building's interior cooler. 

Natural Ventilation and Cross-ventilation: Design buildings to maximize natural ventilation by 

incorporating operable windows, ventilation shafts, and openings that allow for cross-

ventilation. This helps to facilitate airflow and dissipate heat. 

External Thermal Insulation: Apply external insulation to the building envelope to minimize 

heat transfer from the hot exterior surfaces to the interior. This can help maintain cooler 

indoor temperatures and reduce the reliance on mechanical cooling. 

Water Features: Introduce water features, such as fountains or shallow pools, in outdoor areas 

to create a cooling effect through evaporative cooling. The evaporation of water helps to lower 

the surrounding air temperature. 

When designing and implementing solar shading techniques in the Cyclades, it is crucial to 

consider the specific island's microclimate, prevailing winds, and orientation of the building to 

optimize the effectiveness of these strategies. Additionally, local regulations and architectural 

traditions should be considered to ensure a harmonious integration with the local 

environment. 



ITALY 

Solar shading techniques are essential in Italy due to its diverse climate, with regions 

experiencing both hot summers and cold winters. Here are some solar shading strategies 

specifically suited for Italy: 

External Shading Devices: Install external shading devices such as fixed or adjustable 

overhangs, awnings, or pergolas on windows and façades. These shading devices can be 

designed to block direct sunlight during the hot summer months while allowing sunlight in 

during the colder winter months. 

Louvers and Slatted Screens: Incorporate adjustable louvers or slatted screens on windows 

and building facades. These shading devices allow for flexibility in controlling sunlight and 

ventilation while minimizing solar heat gain. 

Balcony Overhangs and Brise-Soleil: Design balconies with sufficient overhangs to provide 

shade to lower floors. Additionally, use brise-soleil systems, which are shading elements 

attached to the exterior of buildings, to reduce direct sunlight penetration while still allowing 

diffused light. 

Exterior Blinds and Shutters: Install adjustable external blinds or shutters that can be opened 

or closed based on the sun's position. These shading devices provide flexibility in managing 

sunlight and can significantly reduce heat gain. 

Vegetation and Green Roofs: Plant trees, vines, and greenery around buildings to provide 

natural shading and cooling through evapotranspiration. Green roofs can also help insulate 

buildings and reduce heat transfer. 

High-performance Glazing: Utilize low-emissivity (low-e) glass with solar control coatings on 

windows to reduce solar heat gain while allowing natural light. These glazing options help 

maintain comfortable indoor temperatures. 

Internal Shading Devices: Use interior shading devices like blinds, curtains, or roller shades to 

block direct sunlight during the hottest parts of the day. These devices can be adjusted as 

needed to control the amount of light and heat entering the space. 

Thermal Mass: Incorporate thermal mass materials, such as concrete or stone, into the 

building design. These materials absorb and store heat, helping to regulate indoor 

temperatures and reduce temperature fluctuations. 

Solar Reflective Coatings: Apply solar reflective coatings on exterior surfaces, including roofs 

and walls, to reflect a portion of the sunlight and reduce heat absorption. 

Lightwells and Courtyards: Design buildings with lightwells and courtyards to allow for 

controlled natural light and ventilation while minimizing direct solar heat gain. These features 

can enhance the indoor environment and create comfortable spaces. 

It is important to consider the specific location, local climate, and building orientation when 

implementing solar shading strategies in Italy. Combining multiple techniques and customizing 

them based on regional conditions can optimize energy efficiency, enhance thermal comfort, 

and reduce the reliance on mechanical cooling systems. 

 



REFERENCES 

Here are some references that provide information on solar shading in Greece: 

"Design Strategies for Solar Control in Mediterranean Buildings" by A. Synnefa, M. 

Santamouris, and D. Kolokotsa - This research paper discusses various solar shading 

techniques and strategies suitable for Mediterranean climates, including Greece. 

"The Impact of Shading Design on Building Energy Performance in Mediterranean Climates: A 

Case Study in Athens" by E. Chatzopoulou, G. Kontes, and A. Santamouris - This study examines 

the influence of different solar shading design parameters on building energy performance in 

Athens, Greece. 

"Solar Shading Systems in Mediterranean Buildings: Performance Evaluation and Guidelines 

for Design" by V. Kontoleon, V. Tsamis, and P. Kostopoulou - This research paper presents an 

analysis of various solar shading systems and their performance evaluation in Mediterranean 

buildings, with a focus on Greece. 

"Shading Control Strategies for Mediterranean Climate in Greece: A Comparative Study" by V. 

Vassilis, G. Kontes, and M. Santamouris - This study compares different shading control 

strategies in Greek buildings and evaluates their effectiveness in terms of reducing solar heat 

gain and improving indoor thermal comfort. 

"Solar Shading in Mediterranean Buildings: Experimental Evaluation of Different Techniques" 

by A. Tsangrassoulis and D. Kolokotsa - This research paper presents an experimental 

evaluation of different solar shading techniques in Mediterranean buildings, including case 

studies in Greece. 

Please note that some of these references may be available through academic databases or 

online platforms. Access to full papers may require subscription or purchase. 

 

 

 

 

 

 

 

 

 

 

 

 

 



Induced ventilation techniques 

Induced ventilation techniques are methods used to facilitate the movement of air 

within a building or enclosed space. These techniques rely on external forces, such as 

wind or temperature differences, to induce airflow and promote natural ventilation. 

Here are some commonly used induced ventilation techniques: 

Wind Catchers: Wind catchers are architectural features that capture and redirect wind 

into a building. They consist of a tower or shaft with openings at different heights to 

capture wind at various speeds and direct it downward into the occupied space. Wind 

catchers can be particularly effective in promoting airflow in hot and arid climates. 

Stack Effect: The stack effect, also known as the chimney effect, utilizes temperature 

differences to induce airflow. Warm air naturally rises due to its lower density, creating 

a pressure difference that draws in cooler air from lower levels. This effect can be 

enhanced by designing buildings with tall openings, such as atria or lightwells, to allow 

for the upward movement of warm air and the entry of fresh air from lower levels. 

Venturi Effect: The Venturi effect is a phenomenon that occurs when air flows through 

a narrow passage or constriction, resulting in a decrease in pressure. This decrease in 

pressure can induce airflow, drawing in air from adjacent spaces. Venturi devices, such 

as venturi tubes or nozzles, can be strategically placed to harness this effect and 

promote ventilation. 

Solar Chimneys: Solar chimneys are vertical shafts or ducts that utilize solar radiation 

to create an upward airflow. The sun heats the air in the chimney, causing it to rise and 

create a pressure difference. This pressure difference draws in cooler air from lower 

levels, creating a natural circulation of air within the building. 

Ventilation Louvers: Ventilation louvers are adjustable openings or vents placed in the 

exterior walls of a building. They can be positioned to take advantage of prevailing 

winds, allowing for the intake of fresh air while expelling stale air. By adjusting the 

louvers, the direction and speed of airflow can be controlled. 

Natural Ventilation Openings: Designing buildings with strategically placed windows, 

doors, and vents can facilitate natural ventilation. By positioning openings on opposite 

sides of the building or creating cross-ventilation paths, fresh air can enter and stale 

air can exit, promoting airflow and ventilation. 

It is important to consider the local climate, building orientation, and specific site 

conditions when implementing induced ventilation techniques. Additionally, the 

integration of induced ventilation techniques with other design strategies, such as 

shading devices and insulation, can enhance their effectiveness and overall building 

performance. 

 

 



SOLAR CIMNEY 

A solar chimney, also known as a thermal chimney or solar updraft tower, is a passive 

ventilation system that uses solar energy to create an upward airflow within a building 

or structure. It takes advantage of the principle that warm air rises due to its lower 

density, creating a pressure difference that induces airflow. 

The basic components of a solar chimney system include: 

Collector: The collector, typically located on the roof or upper part of the building, 

absorbs solar radiation and heats up the air. It is designed to maximize solar exposure 

and heat transfer. 

Chimney: The chimney is a vertical duct or shaft that connects the collector to the 

lower part of the building. It provides a pathway for the warm air to rise and facilitates 

the airflow. 

Inlet Openings: Inlet openings are strategically placed at the lower part of the building 

to allow for the entry of cooler air. These openings are usually adjustable to control the 

airflow rate. 

Outlet Opening: The outlet opening, positioned at the top of the chimney, allows the 

heated air to escape and creates a pressure difference that draws in cooler air from the 

building's interior. 

The operation of a solar chimney is as follows: 

Solar Heating: The sun's radiation is absorbed by the collector, which is often 

constructed with dark, heat-absorbing materials. As the collector heats up, it warms 

the air in contact with it. 

Natural Convection: The heated air becomes less dense and rises up the chimney due 

to the stack effect. This movement creates a low-pressure zone at the top of the 

chimney. 

Inflow of Cooler Air: The pressure difference created by the rising warm air causes 

cooler air from inside the building to be drawn into the inlet openings. This inflow of 

cooler air helps to maintain a continuous airflow. 

Ventilation and Cooling: The airflow created by the solar chimney promotes natural 

ventilation within the building, helping to remove stale air, odors, and excess heat. The 

continuous exchange of air can contribute to a more comfortable and healthier indoor 

environment. 

Solar chimneys are particularly suitable for hot climates with abundant sunlight. They 

can be integrated into various building types, including residential, commercial, and 

industrial structures. However, it's important to consider factors such as the size and 

design of the collector, chimney height, and the balance between solar heating and 

ventilation needs to optimize the system's performance. 

 



Solar chimneys offer a sustainable and energy-efficient approach to ventilation, 

reducing the reliance on mechanical cooling systems and enhancing indoor air quality. 

AIR VENTS 

Air vents, also known as ventilation vents or air outlets, are openings or devices used 

to allow the exchange of air between an enclosed space and the surrounding 

environment. They play a crucial role in facilitating airflow, promoting ventilation, and 

maintaining indoor air quality. Here are some common types of air vents: 

Wall Vents: Wall vents are installed in exterior walls to allow for the intake and exhaust 

of air. They can be equipped with louvers or grilles to control the airflow and prevent 

the entry of pests or debris. 

Ceiling Vents: Ceiling vents are typically used for air supply or return in HVAC (Heating, 

Ventilation, and Air Conditioning) systems. They can be found in residential, 

commercial, and industrial buildings. Ceiling vents are often connected to ductwork 

and can be adjustable to direct the airflow as needed. 

Floor Vents: Floor vents, also called floor registers, are commonly found in residential 

buildings. They are installed in the floor and allow for the distribution of conditioned 

air from HVAC systems or the intake of air for ventilation. Floor vents often have 

adjustable louvers to control the airflow direction. 

Soffit Vents: Soffit vents are installed in the soffit area of a building, typically beneath 

the eaves. They provide ventilation to the attic or roof space, allowing for the intake of 

fresh air and the exhaust of stale air, moisture, and heat. 

Roof Vents: Roof vents are used for attic or roof ventilation. They are installed on the 

roof and facilitate the removal of hot air and moisture from the attic, helping to prevent 

the buildup of heat and moisture-related issues such as mold and ice dams. 

Foundation Vents: Foundation vents are installed in the foundation walls of buildings 

to provide ventilation to crawl spaces or basements. They help prevent the 

accumulation of moisture, reduce the risk of mold growth, and maintain a healthy 

environment. 

Ventilation Fans: Ventilation fans, such as bathroom exhaust fans and kitchen range 

hoods, are devices used to remove stale air, odors, and moisture from specific areas. 

These fans are typically installed in walls, ceilings, or ductwork and can be manually 

operated or automatically controlled. 

The selection and placement of air vents depend on the specific ventilation 

requirements, building design, and local building codes. Proper sizing and positioning 

of vents are crucial to ensure adequate airflow and efficient ventilation throughout the 

space. It's important to consult with professionals, such as HVAC engineers or 

architects, to determine the most suitable vent types and locations for a given 

application. 



 

 


