HORN

Wind + Water

Copenhagen is an international capital for contemporary design and sustainable lifestyle. Many of the Northern European countries including Denmark are currently evolving politically, socially and technologically towards a society more focused on health and sustainability. These countries have lead the way in reducing our impact on the environment. HORN is a monument to this effort. 

HORN creates approximately 1,000 MWh of electricity per year by harvesting wind and water (rainwater) energy, which are two of the main sources of renewable energy available in Denmark. HORN is a large permanent sculpture that also showcases the current technological advancements in the field of renewable energy. 

The traditional way of improving productivity is to scale up and develop the current technology (eg. windmills and hydroelectricity produced by dams), but this capitalist method increases the environmental impact as well. HORN improves on these existing solutions while also integrating innovations made in other fields such as aeronautics and hydrodynamics.

HORN consist of two wind turbines aligned on the same axis, contained within a concrete structure inspired by jet engines and two water reservoirs each powering a different type of turbine. 

The wind turbines have different diameters and blade profiles. The concrete structure allows for an increase in wind velocity in two sections of the jet due to a depression created at the back of the sculpture. The concrete structure is designed to increase the speed at the tip of the blades, further improving the power transmitted to the turbines. 

Compared to a single classical wind turbine of the same diameter as the maximum diameter of the structure HORN harvests 2 to 3 times more energy from the wind. 

The turbines rotate at different speeds which results in a different torque. This allows the device to be efficient on a larger part of the wind velocity spectrum while also generating a more even amount of electricity (less fluctuations).

As wind turbines are more efficient at greater height (less turbulence from the ground) and as the concrete structure covers a large ground surface, collecting water that falls allows to harvest the gravitational energy of rain using a similar technology to hydroelectric turbines used in dams. 

As mentioned before, HORN contains two water reservoirs. The first reservoir works like a small dam harvesting energy from water pressure created by the weight of the column of water. HORN works as a scaled down dam, using smaller amounts of water and fit for sporadic use (depending on rain). The second reservoir harvests the power generated by a water whirl (vortex) maintained inside it. . 
Besides it’s gravitation energy, water can create a powerful vortex if it passes through a small opening. This energy can also be harvested using a turbine placed on the axis of the vortex. This property of water has not yet been exploited in large or small scale. Research (ref. patents and research of Victor Shauberger) suggests that the energy harvested using the vortex is greater than the energy created with the water weight for the same volume. This observation leads to the possibility to create a vortex generator that will create more power than the power used to pump the water from the spout to the top again. 

In order to provide our growing global population with enough energy for a good quality of life, we have to combine, research and develop new technologies of harvesting renewable energies. HORN is a testament to furthering research of more efficient designs as well as introducing people to a more sustainable way of life. 

The amount, variety and ease of manufacturing the technologies to harvest power from renewable sources of energy invite us to continue experimenting; instead of trying to scale up any viable solution. By exploring different technologies of power harvesting from renewable energies with significant improvement on the total power produced, HORN showcases the ability to search for sustainable solutions to our energy dependence.



