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The Spire: an architectural signifier of importance, strength, and an optimistic nod to the infinite skies. Such characteristics of a spire coincide with an homage to Copenhagen’s own proactive approach to the wind energy industry, and the progressive city’s optimism in achieving carbon neutrality and climate action plans. 

Drawing on the picturesque skyline of Copenhagen’s prolific church spires, Windspire  serves as an abstracted vision of one of this prominent Danish city’s strongest visual queues. The form of the spires is derived from the appearance of several prominent Copenhagen church spires, and then abstracted and inverted in order to achieve maximum functionality and constructibility. The spires’ siting acts as a gateway to introduce visitors to the valuable institution of wind energy that which has so prolifically manifested in Copenhagen proper, and Denmark beyond. 

The spires are scalable and customizable, with the intent of allowing a more personal and tangible connection with wind energy, while also being unobtrusive to its immediate surroundings. As the spires take up a minimal immediate footprint at the ground level, they are less invasive and allow for flexibility and adaptability to a variety of sites. Windspire exhibits the potential to be deployed as smaller scale wind spires throughout Copenhagen as powering devices for streetscape site furnishings and electronic devices, and for multiple programmatic uses, such as in residential and civic areas. The interaction of wind spires within an urban and suburban context creates a shift in paradigm thinking, whereas wind energy is understood at the ground level and beyond, rather than from afar. 

Windspire is a critique on the existing appearance of wind turbine design. The design of Windspire introduces graceful, fluid lines combined with the familiarity and recognizability of the Copenhagen church spire form. Additionally, the posts emit light when night falls, further exhibiting the importance for projective and innovative thinking in the realm of wind energy. 

COMPOSITIONAL FRAMEWORK & ENERGY OUTPUTS

The spires are composed of lightweight glass fiber reinforced plastic and are supported by filament-wound fiberglass poles. Spires consist of three different sets of dimensions, either 15m, 25m, or 45m in height, and varying in width from 6.5m to 11m. Assuming the Copenhagen average wind speed of 5.5 meters/second and a designed output of approximately 1,020 kWh/meter/year, the 15m spire generates 15,300 annual kWh, the 25m generates 25,500 annual kWh, and the 45m generates 45,900 annual kWh, thus the total annual kWh for the site is 285,600 kWh. There are 10 spires on this site, with three 15m spires, four 25m spires, and three 45m spires. The spires rotate in accordance with the local seasonal wind patterns, with output energy being transferred to the city grid. 

ENVIRONMENTAL IMPACT ASSESSMENT 

The operation of Windspire will aid in the green energy transition while maintaining a critically 

unobtrusive relationship to the natural environment and the local ecologies of Copenhagen. The 

environmental advantages put forth by Windspire exist in its design, operation, siting, and lightness on 

the land. Through its versatile placement specifications, Windspire will extract energy from the wind in 

niche environments such as dense urban settings where winds and eddies can shift daily and, as a result, 

are best captured from all angles rather than from a fixed-state turbine. Such niche environments can 

possess quite sensitive environmental constraints as well. Windspire decreases environmental impact 

through its lightness on the land. With no fixed footprint, the installation of Windspire results in no 

displacement of native species, established ecologies and the local ground water sources that support 

them. As it requires only airspace, Windspire is aesthetically and physically integrated with natural 

ecologies, neither impeding on their topographical domain, nor shading them from access to available 

sunlight. 

The project will contribute to Copenhagen’s carbon neutrality, with zero net emissions. As an external 

initiative for energy production, Windspire will become a community asset as it produces green energy 

to be sold back to the grid, allowing the city’s carbon neutral goals to be attained more rapidly. 

In the operation of its vertical axis turbines, Windspire is less threatening to local bird and bat 

populations, unlike the much-criticized horizontal axis wind turbines whose blade rotation 

characteristically threatens avian or airborne sentient species worldwide. 
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