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The design of the contemporary ventilation towers in the Gulf countries is deeply rooted in traditional 

architecture, and further developed through the contemporary technology. This work starts with an 

introduction to the mechanism of wind flow, and the performance of the traditional ventilation towers. It 

then proceeds to discuss the development of modern ventilation towers, with some leading examples. 

 

 

Gulf Region has a maritime desert climate with intense solar radiation, and high temperature and humidity. 

Climatic analyses  concluded with  long over  heated period from April to October,  and a very short comfort 

period from November to March. Natural ventilation could help to restore comfort for about six months of 

the year resulting in large cut on the energy required for air conditioning. 

 

 

Wind movement between two points is created by pressure differential between them. Vortexes occur 

whenever a building obstructs airflow, causing positive pressure on the windward side and negative 

pressure on the leeward side Fig-1a. If the building has an opening facing the positive pressure zone and 

another facing the negative pressure zone, then air will flow through the building Fig-1b.                                  

There are two types of pressure differential: 

 Wind force air pressure differential: due to wind force momentum Fig-1a,b 

 Thermal force pressure differential: due to temperature difference between openings at two levels, 

forcing the air to move vertically due to natural buoyancy of warm air, Fig-1c. 
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1-Introduction 

 

2- Climatic comfort requirements 

 

3 -The geometry of wind flow 

 

Fig-1 The geometry of wind flow 
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A plate perpendicular to the wind stream cause vortexes creating positive pressure on the windward side, 

and negative pressure and on the leeward side Fig-2a. If a plate is inclined to the wind stream, then vortexes 

occur causing positive pressure on the windward side that deflects the wind currents, and also creating 

negative pressure on the leeward side Fig-2b. When two plates are placed  at the top of two shafts , then 

one shaft acts as an air intake, and the other acts as an air outlet as shown in Fig-2c.  

 
 

The inlet opening is at the windward side interrupts the air current causing a positive differential that scoops 

the air down the intake shaft. The outlet opening is at the leeward side creating negative pressure differential  

that sucks the air up the outlet shaft and expel it. The thermal pressure differential further aid to expel the 

warm air Fig-3.  

 
 
 

In the countryside, the wind flows smoothly above the smooth flat terrain. As it enters the city it get disturbed 

by the rough texture of the city terrain due to the variations of building heights. It changes its temperature, 

speed, and directions. The traditional air tower is therefore raised as high as possible above the buildings` 

roofs, in order to capture the cool undisturbed air currents, but the height is limited by heavy structure of the 

tower. Thus the wind tower contains four shafts in order to address the fluctuation of diurnal and annual 

4 - The Performance of the traditional gulf air scoops 

 

5 - Architectural form of traditional air scoops 

 

Fig-2   Processes of air inlet and outlet 

Fig-3. The Performance of the traditional gulf air scoops
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wind directions. There are always two shafts in the windward and two in leeward sides even if the wind 

changes directions. In the following is the wind tower in Sheikh Khalifa House in Bahrain Fig-4. 

 

 
 
 
  
 
 

The concept of traditional ventilation tower was developed further by the use modern lightweight metal 
structures, and the use of remote control systems technology. 
 
 
 
The ventilation tower is raised to 45 m to meet the upper cool clean wind strata. It contains an inner 

cylindrical shaft surrounded by an outer rectilinear shaft Fig-5a &5b.  Openings are located at the top of the 

tower, with movable louvers controlled by remote system. The louvers facing the wind are opened to catch 

the cool breeze and push it down the central shaft to cool surrounding plaza. Mist is sprayed from the top 

of the tower to further cool the air by evaporative processes. The louvers at the leeward side of the wind are 

opened to create a negative that suck the air from the outer shaft which in turn sucks the air warm air from 

the upper volume of the plaza. The cool air is channeled from the plaza to the surrounding narrow compact 

streets, while the warm air is returned to the plaza, and sucked by the tower. There are also examples of 

some towers that work as warm air exhausters only Fig-5c.  

 

 

 

 

6 - The modern ventilation towers 

6.1- Masder city wind tower 

 

Fig-4. Sheikh Khalifa house in Bahrain

Fig-5 Masdar ventilation towers 

 

5a 

  

5c 5b 
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Cubical ventilation towers are located on top of square building modules blocks. Each tower has four circular 

openings containing remotely controlled fans in accordance with the wind direction. The air movement in 

the inlet and outlet shafts is further aided by the fans, Fig-6. 

 

The pedestrian social and shopping activities could be maximized by extending the period of pedestrian 

comfort in the Gulf countries by introducing natural ventilation towers. The mechanism of wind flow was 

translated into architectural design methodology for the development modern ventilation towers. It was 

shown that the contemporary ventilation towers are living examples of the development of traditional 

architecture through contemporary technology. 

 

 

   

6.2 -The ventilation towers at Qatar University 

 

7- Conclusions 

 

Fig-6 The Qatar university ventilation towers 
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https://menasustainablecities.plazz.net/#splashscreen.htm

 

 
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Question & Answer / Arch. Suhair Adnan- Sustainability Consultant 

 

The Sustainable Development Goals (SDGs) or Global Goals are a collection of 17 interlinked global 

goals designed to be a “ blueprint to achieve a better and more sustainable future for all ".They address 

the global challenges we face, including poverty, inequality, climate change, environmental degradation, 

peace and justice. 

The SDGs pay attention to multiple cross-cutting issues, like gender equity, education, and culture cut 

across all of the SDGs.                                                                                                                              

 

 

Green buildings are improving the lives of billions by helping to achieve the UN Sustainable Development 

Goals. While the 17 goals are wide-ranging, from ending hunger to promoting peaceful and inclusive 

societies, each with detailed targets to be achieved over the next 15 years, there are several goals to 

which World Green Building Council believes green buildings can, and already have been contributing to 

in a significant way. These goals are:                                                                                                                         

 Goal 3 / GOOD HEALTH & WELLBEING: Ensure healthy lives and promote well-being for all at all 

ages. 

 Goal 7 / AFFORDABLE & CLEAN ENERGY: Ensure access to affordable, reliable, sustainable, and 

modern energy for all. 

 Goal 8 / DECENT WORK & ECONOMIC GROWTH: Promote inclusive and sustainable economic growth, 

employment, and decent work for all. 

 Goal 9 / INDUSTRY, INNOVATION & INFRASTRUCTURE: Build resilient infrastructure, promote 

sustainable industrialization, and foster innovation. 

 Goal 11 / SUSTAINABLE CITIES & COMMUNITIES: Make cities inclusive, safe, resilient, and 

sustainable. 

What are the UN’s Sustainable Development Goals? 

How do green buildings contribute to meeting the SDGs? 
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 Goal 12 / RESPONSIBLE CONSUMPTION & PRODUCTION: Ensure sustainable consumption and 

production patterns. 

 Goal 13 / CLIMATE ACTION: Take urgent action to combat climate change and its impacts. 

 Goal 15 / LIFE ON LAND: Sustainably manage forests, combat desertification, halt and reverse land 

degradation, halt biodiversity loss.   

 Goal 17 / PARTNERSHIPS FOR THE GOALS: Revitalise the global partnership for sustainable 

development. 

 

The World Green Building Council has produced three infographics (shown below) to help visually demonstrate 

this, for Cityscape, Offices, and Homes. 

 

 

What infographics help visually demonstrate these goals? 

 Homes 

 Cityscape  Offices 
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