BUTTERFLY
… so we'll live, And pray, and sing, and tell old tales, and laugh at gilded butterflies

King Lear' (1605-6) act 5, sc. 3, l. 8
A butterfly talks to each flower

And stops to eat and drink,

And I have seen one lighting 

A Butterfly Talks by Anette Wynne (1830-1895)

The proposal is inspired by this singular being, in its life cycle, intimately linked to the climatic cycles of the planet, and in some of its most outstanding formal values such as the balance of its formal composition, the lightness of its materiality, and the variety and harmony of its coloration.

Thus, the proposal explores the possibility of transposing in a certain way to an object produced by human hands some of the attributes and characteristics that humanity has always admired in this insect, through the construction of an installation with a versatile and adaptable character, light and colourful, sustainable and friendly to the environment and that can be arranged both in civic spaces in the open air, and in private gardens.
Its Versatility
The versatility of the proposed Installation is based on the opportunity to operate on it some easy adaptations that allow it to fulfil different functions or uses according to the seasonal cycles and the specific place where it is implanted; either as a place to be covered, during the most benevolent seasons in climatic terms, or as a greenhouse or closed shelter at the least favourable times of the year, and thus improve climatic comfort within the installation.
The facility's adaptability capacity is achieved by equipping it with two side solar panels, which can be folded down in the manner of butterfly wings through a manually operated cable and pulley mechanism, to transform it from an open element to a closed shelter or vice versa.
Its contribution to enhancing local traditions

The proposal focuses in turn on the design of a useful and adaptable installation for both urban civic spaces in the city of Mannheim and in particular the new Spinelli Park, as well as traditional German domestic gardens, known under various names, such as a "Schrebergarten," "Kleingartenanlage" or "Gartenkolonie." As is known, each small plot ("Parzelle") has its own hut, and people can rent these spaces to do their gardening.
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Modularity and scalability
The modular design of the proposed Facility allows it to be expanded by attaching two or more units under various arrangements, as illustrated in the presentation panels.

On the other hand, the installation can be easily scalable, depending on the availability of space and the needs of those who wish to own it. The image contained in the panel shows, as an example, a model reduced (at 85%) which permit to adapt it to a domestic garden.
Sustainability factors
Harnessing the sun as the main source of renewable energy on the planet
In two main ways, the use of renewable energy sources is foreseen through the proposed Installation:
- From the use of photovoltaic panels shaped through the technology known as Dye - Sensitized Solar Cells (DSSC)

- Indirectly, by means of the microclimate generated inside the Facility due to the effect of lowering the 'wings' of the butterfly.
Dye - Sensitized Solar Cells (DSSC)
Acording to the publication A FIELD GUIDE TO RENEWABLE ENERGY TECHNOLOGIES 
, the technology for the production of DSSC is simple and the materials are very low cost, which makes it competitive, despite its lower energy yield than other photovoltaic cell technologies.
According to the Guide, DSSC also has the advantage of being semi-transparent, flexible and very durable. 

The transparency of the DSSC material allows controlled passage of light into the closed unit, to optimize its use as a greenhouse.

In particular, it is foreseen to apply for the Installation a nanophotonic coating called Selectively Modulated Aesthetic Reflector Technology (SMART), outlined in the document: Colored solar cells with spectrally selective photonic crystal reflectors for application in building integrated photovoltaics, by Anishkumar Soman & Aldrin Antony, which, according to its developers, can be integrated to any matured solar cell technology to produce coloured solar cells or modules. This technology has a potential significance in building integrated photovoltaics to improve aesthetics along with being commercially feasible.
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Facility contribution to the UN sustainable development goals
· Contribution to the sustainability and food autonomy of the beneficiary communities through the possibility of growing vegetables for domestic consumption, starting with the conversion of the Facility as a greenhouse. 
· Contribution to the generation of clean energy. The use of DSSC technology allows the generation of about 28 MWh of energy per year per unit; This represents a saving in conventional energy costs for the city of Mannheim and its inhabitants of nearly US$110,000 during the useful life of the Facility (estimated at 12 years) for each unit provided.
Using sustainable materials
The predominant materials proposed for the construction of the Unit are wood, steel, aluminium, recycled plastic and the silicon necessary for the manufacture of photovoltaic cells.
These materials are for the most part recyclable or biodegradable, which would help to alleviate the burden of waste materials that weigh down the planet.
Contribution to the Green Corridor objectives

As stated in the FRAMEWORK CONCEPT OF THE NATIONAL GARDEN SHOW MANNHEIM 2023 document, the Federal Horticulture Show 2023 is the central event scheduled for BUGA 23, and has its focus on sustainable and modern cities development. Therefore, big social issues on nature conservation, climate justice and Biodiversity is being negotiated here become more and more important, in crucial aspects like climate change and climate resilience, protection of the environmente and our natural resourses as well as sustainable food.
In order to support the objectives of the Green Corridor (Klimopass), as component of the Baden-Württemberg climate adaptation plan, intended to allow fresh air to flow unobstructed into the city, the proposal don’t create an impediment to the flow of air.

In addition, the proposal seeks to fulfill a didactic function, such as being able to teach the community aesthetic ways to contribute to the fulfillment of such objectives. The Installation constitutes the field of application of a team for the use of solar energy and generates a potential space for the cultivation of vegetables or ornamental plants from its adaptation as a greenhouse.
Co - social benefits
The proposed Facility can fulfill various social roles and potential community functions in Mannheim, such as:
• Education in environmental conservation and sustainability practices
• Relax & shelter

• Cultivation of ornamental plants or vegetables and healthy vegetables for domestic consumption, which allows community savings in the purchase of food.
such as exhibitions, meetings, parties.
The project site
The Spinelli Park sector designated for BUGA 23 as Climate Park (Klima-Park); which is part of Mannheim's Great Northeast Green Corridor, constitutes the preferred location planned for the proposed Facility.
These can be arranged separately (isolated), along the main pedestrian corridors designed for the park, or grouped, in small squares to be designed for this purpose.
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Feasibility of construction and use of proven technologies

For the manufacture of the unit, the use of commonly used, accessible and low-cost materials and technologies is proposed. Thus, the main materials to be used for its construction are wood, steel, aluminium, recycled plastic and the silicon necessary for the manufacture of photovoltaic cells.
The environmental impact generated in the manufacturing process of the metal parts and the DSSC is offset over time, through savings in energy consumption from conventional sources for the city; mostly pollutants
, during the useful life of the Facility.

Once the life cycle of the unit has been completed, it can be easily dismantled and its components recycled or reused for the manufacture of new equipment or objects useful to society.
Project return of investment analysis
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Security for users
Under the modular root containers designed as part of the Installation, there is a suitable and sufficient safe space for the placement of batteries and other electronic devices for managing the electrical energy collected from the solar panels, as shown in Fig. section included in the panels of the presentation.
� Robert Ferry & Elizabeth Monoian: A FIELD GUIDE TO RENEWABLE ENERGY TECHNOLOGIES. © Land Art Generator Initiative, 2nd edition (November 2019).


� According to the Guide (p.44): “Techniques for creating dye-sensitized solar cells (DSSC) are simple and the materials are very low cost, but the conversion efficiency is also below that of solid-state semiconductor technologies (DSSC is the most efficient of the “third generation” thin-films). This technique was invented in 1991 by Michael Grätzel and Brian O’Regan at EPFL. The DSSC solar cell is alternatively known as the Grätzel cell. They are a type of photoelectrochemical cell (PEC). 


They have the characteristic of being semi-transparent, flexible, and are very durable. They also function comparatively better than other PV technologies in low light levels and indirect light. Because they are relatively inexpensive to produce they have one of the lowest price / performance ratios, and despite their lower conversion efficiency are therefore competitive with other types of PV technology in terms of levelized cost (price per kWh over the lifetime of the installation)”.





� According to studies carried out by Greenpeace in 2020, the economic cost of pollution from burning fossil fuels is 2.9 trillion dollars a year worldwide, a figure equivalent to 3.3% of world GDP.





