LAGI 2014 design competition
The Mermaid’s Forest 

“We envision public art three dimensional intervention for Copenhagen,  a tribute to Refshaleøen shipyard industrial heritage that now will be used as a public green open space for locals and visitors which at the same time generates utility-scale clean energy”.....
The Site’s views across the harbor to the Langelinie and the cherished statue of the Little Mermaid are inspiration sources of the project. " RENEWABLE ENERGY CAN BE BEAUTIFUL"

Copenhagen: the 2014 European Green Capital.  After going through the Copenhagen Climate plans pages (towards Carbon Neutral by 2025), we inmediately knew that the proposal had to express in its design the concept of Human Environmental Interactions and be one that emphasises the preservation of ecosystems while at the same time promoting the green transformation of our energy systems. So we imagined a 100 meter height structure aligned within the plot perimeter limits whose shape resembles a traditional shipyard warehouse, giving it’s interior a Forest-like character where people and nature will meet. This open space filtered with daylight will held different panels to inform citizens about the City Climate plans and on how their city measures the risk of flooding from stormwater and sea-water. Now the warehouse becomes a new symbol not only of the Industrial heritage of the Site, but one of sustainability itself, one that promotes biodiversity and can generate utility-scale clean energy. This three dimensional sculptural eco-warehouse integrate in its design 3 main facade technologies: a total of 5532 Photovoltaic panels (South facade), 3456 wind power panels(West facade) and 5544 air cleaning panels (North facade).The estimated annual Photovoltaic production will be around 933179 kWh/year and the C02 annual savings 650 Tons/year. We propose a new “Void” or opening on the West facade by extracting the silhouette of the Little Mermaid statue so that viewers can enjoy the site’s views and automatically create a imaginary link between this national symbol and the site’s new use. The waterfront experimental garden will be a new floating and floodable area which will allow citizens to experience by themselves new types of aquaponic systems (aquaculture+hydroponics), which can contribute to the city future food supply demands.
Capture energy from nature: The Eco-warehouse

Main warehouse Facades technologies

5544 air cleaning panels: Smog eater panels- Titanium dioxide coating: the panels will help clean the air via a superficial non-toxic chemical  treatment.The generated free radicals attack and break down the NOx in smog to a harmless nitrate.
3456 wind power panels: Benefit  from the prevailing winds to produce wind energy via the facade panels.A modular design, where the movement of panels/ blades is translational with respect to wind, as opposed to rotating blades of current wind turbines
5532 Photovoltaic panels: The South facade will produce PV energy to be stored, transformed and transmit the electrical power to a grid connection point.

The proposal combines a framed system with electricity production by the integration of photovoltaic panels.It positions the Photovoltaic panels at the most efficient angle, eliminating the shadow effect. In addition, this combination is not only interesting from a sustainability point of view, it is also well-appreciated for its aesthetic appearance.
Photovoltaic production: estimate of the annual kWh (kilowatt-hours)generated by the South Facade
PV module typology            0,200 Polycrystalline

Number of modules            5532

Orientation                           South

Inclination                             45º

Annual production              933179 kWh/year

C02 annual savings              650 Tons/year
AN  ATTRACTIVE, CLIMATE-ADAPTED CITY:

Climate considerations: Copenhagen is in the oceanic climate zone (Köppen: Cfb ).Its weather is subject to low-pressure systems from the Atlantic which result in unstable conditions throughout the year.Apart from slightly higher rainfall from July to September, precipitation is moderate. While there can be snow from late December to early March, there can also be rain with average temperatures around the freezing point.The eco-warehouse interior Forest: Forests can help us address climate change by reducing the amount of greenhouse gases in the atmosphere. They do this by absorbing carbon dioxide (CO2), using the carbon (C) to produce sugars for tree growth and releasing the oxygen (O2) back into the air. As trees grow, they store carbon in their leaves, twigs and trunk, and in the soil around them.National forest such as: Silkeborgskovene,Rold Skov,Klosterheden,Gribskov or Almindingen are great examples.We aim to sensibilize people of this fact by creating an artifitial forest by symbolically using vertical eco-poles.
Ecology + Biodiversity

The waterfront experimental garden as a new floating and floodable area which will allow citizens to experience by themselves new types of aquaponic systems (aquaculture+hydroponics), which can contribute to the city future food supply demands.On the interior forest space, different panels will be used to inform citizens about the City Climate plans and on how their city measures the risk of flooding from stormwater and sea-water.
The interior “artifitial Forest” as a symbolic and powerful reminder of the importance of nature conservation and forestry. Eco-poles: a series of recycled steel vertical elements will allow climbing plants and vegetation to grow and will attract different species and birds creating a new biodiversity hub. The idea is to create a new eco-destiny for all citizens, a forest-like space for all ages, surrounded by nature and ecosystems.It will generate clean energy via its Facades and allow in its interior filtered natural light. A small part of the PV energy with be used to elevate a series of viewing platforms to admire the surroundings and the own eco-warehouse
TOWARDS DE NEUTRAL CITY

The proposed sustainability strategy for the proposal is composed by: Two visions: 

•
Sustainability at human scale and small things.

•
Biomimesi: minimum impact over natural systems. Biomimicry is the imitation of the models, systems, and elements of nature for the purpose of solving complex human problems. The terms biomimetics and biomimicry come from the Greek words bios, meaning life, and mimesis, meaning to imitate. 
ENVIRONMENTAL IMPACT STATEMENT 

Project Description
The eco-warehouse will have 3 types of facades: 5532 Photovoltaic panels (South facade), 3456 wind power panels(West facade) and 5544 air cleaning panels (North facade).The existing central green space will be preserved.

Purpose, Need, and Benefit 

 The Project responds to objectives identified in the Copenhagen climate plans (CPH 2025) and it  is expected to provide further support for the development of renewable energy generation sources. 

Summary of Potential Impacts
The identified and analyzed potential impacts are broadly summarized below
	Environmental Factor                                         
	Potential Impacts

	Physiography, Geology, and Soils                    


	Soil compaction

	Water Resources
	Temporary disturbance

	Biological Resources
	Loss or alteration of habitat


Climate and Air Quality 

	
	Construction vehicle emissions 

Dust during construction 

Reduced air pollutants and greenhouse gases


Visual impact on sensitive sites/viewers 

	
	

	Cultural Resources
	Visual impacts on architectural resources 

Disturbance of industrial resources


Sound Construction noise 

	
	

	Transportation
	CO2 emissions

	Land Use and Zoning
	Changes in industrialcharacter and land use trends


Summary of Mitigation Measures
The work will not impact the natural surroundings negatively. Several  measures will be taken to avoid, minimize and/or mitigate potential environmental impacts. General mitigation measures will include adhering to requirements of various local regulations. The proposal improves the air quality (through reduction of emissions from fossil-fuel-burning power plants), and enhances the climate (reduction of greenhouse gases that contribute to global warming). By eliminating pollutants and greenhouse gases, the Project will also benefit ecological and water resources as well as human health. These benefits also serve to mitigate unavoidable adverse impacts associated with Project construction and operation.We aim to use recycled steel from local close-by metallurgical industries to create the main structure and the vertical pods.The panels assembly system will be made out of aluminium, which  is 100% and infinitely recyclable. Recycling this material also saves 95% of the energy required to produce primary aluminium from raw materials. Therefore, it is a win-win situation: it saves natural resources and it saves energy. 
