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A short description

Can a building be powered by the wind forces as if it was a sailing vessel? 

Yes, and it makes also a lot of sense. Already in the traditional architecture of 
tropical areas such as Mexico or Indonesia the architectural concept of cross 
ventilation existed. This concept could not yet be applied to the central European 
climate, since the outside air is considered too cold and disturbing. The usage of 
cross ventilation in high rise buildings is also uncommon.

The Chair of Building Systems of the Swiss Federal Institute of Technology (ETH) 
in Zurich developed such a building: the Windtower. The project Windtower is a 
prototype that demonstrates how such a wind powered skyscraper can work. It’s 
principles are not only convincing from an ecological point of view, they are so 
simple and flexible that they allow the architects to design in great freedom. The 
functioning of such a building and it’s low consumption of high value energy is 
due to two basically components: a Luv-Lee ventilation and a CO2-Capturing De-
vice. 

Thanks to decentralized airboxes and a duct system fresh air can be supplied, 
conditioned and distributed into a building. Wind forces can be used for free in 
order to push supply air through high-rise buildings. On every floor of such a con-
struction the fresh air is sucked into the building on one or another facade de-
pending on the wind direction (Luv). Once the supply air is either cooled or heated 
in the airboxes it is freed into the interior space. The exhaust air exits the building 
on the wind free facade (Lee). Thanks to a circular canal that surrounds the fa-
cades independency from the wind direction can be guaranteed.

The decentralized ventilation system does not need any vertical shafts nor com-
plicated duct systems in suspended ceilings or false floors. In this way a floor 
height of 3,10 meters can be achieved with a room height of 2,70 meters and a 
slab thickness of 40 centimetres, contrasting the 4,50 meter floors that are com-

mon nowadays in office high-rise buildings.

The second important component of the Windtower project, the Co2-Captur-
ing Device, contributes to reduce consistently the demand for ventilation. When 
people gather into a closed space, the CO2 levels in the room increase. A simple 
filtering out of the CO2 from air avoids the necessity for substituting the whole 
ambient air with high technological and energetically effort. The mobile devices 
are provided with an absorbing layer that can capture the CO2. Like batteries they 
are charged with the CO2 produced during a workday by the building users. Once 
the saturation level of the Absorbing layer is reached the device can be brought 
to a desorption station where it is freed from the captured CO2 amount through a 
special process that works with high temperatures. The device can be sent back 
to the office spaces where it starts from new the CO2 capturing process. 

The reduced floor height, the absence of vertical shafts for the ventilation and 
the flexibility obtained by the mobile CO2-Capturing Devices result in a smaller 
material consumption and a increase of the usable surface in the building. This 
technology contributes to the reaching of the Zero-Emission goals and provides 
a higher level of freedom for the architectural design that other ventilations sys-
tems in high-rise buildings.

Architectural Elements

The shape of the building is given by the transition from a rectangular ground 
floor to a hexagonally shaped top floor. Two asymmetrically placed staircases 
give way to an interior open space that can be arbitrarily subdivided. The high-
rise building expands towards the top around those staircase cores and gains 
room that can be used for corner offices, small cafeterias or office lounges. The 
longer facades of the slim building are turned towards north-west and south east 
and allow good light conditions for the offices.


