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Image 1: Accordingly to the size of the structure, the shutter units could differ in size, and where possible even in form. Freeform structures could benefit from 
this as well. Unlike lamellas or shading screens, smaller units allow local response and higher shading quality. Responsive shading systems have been emerging 
over the past few decades. However, they share the common problem of using sensors, electronic, motors, and external energy sources which require frequent 
maintenance. 

Image 2: Initial model of shading units: the air container in front features its particular shape for a greater surface to volume difference, in order to cool and heat 
up more quickly. The pneumatic actuation system uses reverse umbrella mechanics for opening the shutter units. Diffuse lighting penetrates the shading system 
in order to optimize daylight usage, and the reduction of artificial lightning. The shutters are displayed in one of the possible arrangements, and material execution.

Image 3: Shading as a response: by opening itself, the system enhances cooling 
of buildings.

Image 4: Solar gain over time: the opening of the shading system and heat 
elimination.

Image 5: Shading system responds to the immediate local environment: eg: 
clouds, vegetation, etc.

Image 6: Initial shading unit construction in open and closed position.

Image 7: The functioning prototype with 1m2 shading area and one of the 
possible shading textiles.

Image 8: Air container with a thermomanometer tracks the changes in tem-
perature and pressure.

Image 9: Detail of the functioning prototype in an open position, without 
the shading textile.

Image 10: Prototype detail in closed position without the shading textile 
and air container in front.
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Cooling as a process is one of the biggest energy consumers 
in the building sector around the globe. The project Air-
shade from Vienna, Austria, addresses this problem by 
proposing a shading system that is sensitive to solar ex-
posure and powered by air – with no need of any external 
energy source. Insofar as that it can vary in scale, size, 
material, and form, the proposed device is applicable to a 
broad variety of buildings, constructions, façades, roofs, 
windows, etc. Exposed to solar radiation, the air inside 
the umbrella-like units heats up and expands, allowing 
the armature to open. Conversely, when solar radiation 
diminishes the air cools down and the shutters close.

The jury commends the exploratory nature of the project 
and its ingenious approach to problem solving. Particularly 
appreciated is the simple transfer of a low-technology ar-
tifact – in this case, an umbrella – to create a high-technolo-
gy apparatus to shade buildings. Architectural design is 
here deployed as a method to investigate new sustainable 
construction techniques. Most successful in this exercise 
are the doubly-curved façades that constantly transform 
according to the intensity of solar exposure.

More energy-efficient solutions for cooling buildings 
have the capacity to significantly reduce the whole-of-life 
energy consumption of structures. Sustainability should 
not only be considered as something that saves the earth 
and helps nature, it should simply raise the question of 
whether an approach is senseless or not. Air-shade is a 
continuation of the award-winning “Woolshade” concept 
that was selected out of 532 projects from 28 countries, 
and prototyped in 2014. 

Air-shade tends to make responsive shading self-sustain-
ing, replacing complex systems with simple natural pro-
cesses being a high performance and intelligent shading 
system that works on physical principles. Air-shade con-
sists of multiple shutter units. The main umbrella like 
construction of each unit is made out of rods around a 
metal core with an air container with filtered air. When 
exposed to solar radiation the air expands its volume and 
actuates a pneumatic cylinder that opens the shutters. 
Once opened, the shutters prevent the sun from coming 
inside of a building. As time passes and the solar radiation 
reduces, the air cools down, creating under-pressure and 
the shutters close.

The size, scale and materials of the shutters can vary, and 
can therefore be applied on a broad variety of buildings, 
not constrained by the design or aesthetics of the object 
they are connected to (which is often the case in sustainable 
architecture). Mostly all parts are made of inexpensive 

and accessible materials that do not require complex as-
sembly or production processes and are easily recyclable 
and pre-fabricated. It is a low-tech solution, yet an extremely 
advanced one with a potential for global application and 
rapid implementation. Furthermore, it does not need any 
maintenance, as it is entirely self-sustaining.

Because of its ability to interact with the sun, it responds 
locally to objects such as buildings, vegetation and clouds. 
This makes it possible for the shading system to remain 
open in some places on the building where there is no 
direct sunlight. The comfort of the user is improved in 
comparison to conventional shading as well as the thermal 
regulation of a building. The shutters are slightly offset 
from the façade to act as a rear-ventilated façade, elimi-
nating heat behind the shutters. 

Air-shade could be self-funded in the long term via energy 
savings, with sustainable banking, governmental/crowd-
funding as financing in the initial stage of its application. 
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