Narrative – Environmental Assessment 
THE SOLAR SEESAW
An Active Communal Participatory Approach in Shaping the landscape and Producing Energy
The local vernacular heritage that has flourished in the Sahara and desert oasis resonates with the climate responsiveness of the biodiversity and the palm trees orchards that thrived in these natural oases. The intervention aspire to reecho the vibrant communal activeness that these communities have long enjoyed in the natural oases. The design entails a vertical kinetic Solar Seesaw inspired from the palm tree foliage, spines, structure and intricate geometric patterns. The seesaws consists of a series of biomimetic flexible photovoltaic CIGS solar cells fin patterns that sprout as leaf fronds and naturally bend through the laminated polymers. As in desert oases, these kinetic orchards are designed to create and respond to a vibrant communal center within a morphing landscape and a pleasant outdoor microclimate.  
Just like palm foliage, the designed leaves perpetually collect solar energy, filtrate solar radiation, diffuse light rays like a Mashrabiya, vibrate under the wind and create a twinkling of light and shadows underneath. These subtle movements along the site, evokes multiple experiences of peacefulness, relaxation and communal embracement that dwellers have historically enjoyed under the palm canopies amid the natural oasis.
To create a vibrant communal center, the lightweight scissor structure holding the feather-like leaves interacts with visitors. It is activated, opened and closed through the visitors’ weight that utilize the space and the landscape underneath. In absence of visitors, the seesaw takes the shape of an open mast like structure that invites people to approach it. As people approach the structure, the seesaw is transformed into an enclosed typology just by altering the balance of the seesaw through the weight of the people underneath. The intervention therefore not only considers the walkability of this part of the spine but also an incentive to stay and engage in activating and shaping the space around.
Finally, the project integrates a landscape design that reinforce the green spine along the city north-west axes and creates a comfortable micro climate environment. The intervention integrates a natural biodiversity through native plants selected for their low water requirements, optimizes naturally diffused daylight and integrates passive evaporative and radiative cooling along the platforms of the structure
Narrative – Project Description 
THE SOLAR SEESAW

A SeeSaw Balancing Renewable Energy On One End And The Weight Of Dwellers On The Other End
The Solar Seesaw is a lightweight kinetic scissor structure inspired by the weight balance mechanism of a seesaw as well as the natural geometry of the palm orchards oasis, the patterns of its leaf fronds and its natural climate responsiveness. 
The seesaw holds fins of lightweight photovoltaic films suspended from one end of the structure and is connected in the other end to lightweight landscape circular panels underneath the structure that cater as a sitting areas for the visitors and the community. 
Upon the Weight of people sitting on the circular platforms the vertical seesaw changes its balance and thus closes the cantilevering leafs to create a pavilion-like spatial configuration.
When people underneath move and disperse, the structure restores its balanced situation by lifting up in the air and thus opening like a mast. 
Landscape Trails consist of energy generating tiles that are utilized to power the lighting, water fountains, and smart connections between the city and the dwellers.
Technology description:
The skin leaves are made from Flexible Solar Modules through High Efficiency Thin Film CIGS Technology ((Copper indium gallium selenide solar cells), a technology now available in the market and recently being implemented in a lot of cutting edge projects trying to achieve solar energy with minimal environmental footprint. The advantages of such a technology is that it’s Lightweight & flexible, means large-size thin panels maximizing the area with a minimal structural support needed. The structure needs less mounting substructure, less installation time and less wiring. It also reduces the overall Balance of System (BoS) cost in relation the energy produced. Utilizing the high efficient and lightweight materials of this technology to constitute a solar leaf minimizes on material use greatly and gives the intended feather shading.
Flexible CIGS photovoltaic technology enables a simple manufacturing process with low material and energy consumption, resulting in a product with low Levelised Cost of Energy (LCoE) and high-energy yield. The roll-to-roll concept is key for high throughput, high process stability.
The technology is made through Laser interconnected solar cells through advanced proprietary laser processes that enable monolithic interconnection of solar cells to serially connected submodules leading to scalability and beautiful aesthetics.
The solar foil technology is sandwiched in flexible polymer films that achieve the bending, endurance and rollable form factors of the floating foliage strips designed for the project. The flexible solar panels can flow and bend thus be mounted only on one side and the other end bend organically by its own weight mimicking naturally palm fronds behavior. In addition, dust proof and water repellent lamination of the foils decreases drastically the need for cleaning routine thus provides power innovative solar application with minimal maintenance. The technology combines the advantages of high efficiency single-crystalline materials and low cost roll-to-roll production.
The semiconductor particles contain the abundant and low-cost elements copper, zinc, tin, sulphur, and selenium (CZTS). Every semiconductor particle is coated with an extremely thin buffer layer to create the p/n junction. Before the crystalline powder enters the module production it is already a finished working solar cell.
Consequently, the required investment in crystalsol’s manufacturing equipment is significantly below current capital requirements for photovoltaic plants. Main reason is the elimination of vacuum technology for the active layer and the low process temperatures. Every semiconductor particle is a tiny photovoltaic cell. The technology is Ultra efficient Solar Power Lab results is reaching 20.4 % cell efficiency.
The walking trails consists of energy generating tiles. As pedestrians walk across the mechanical tiling system, the weight from their footsteps compresses electromagnetic generators below, producing 2 to 4 joules of off-grid electrical energy per step. Low-Power Bluetooth beacons connect to smartphone apps of the visitors.
Energy Estimate:
Estimated design nameplate capacity (kWpeak): 1591 kWpeak

Annual electricity expected to be generated by the design: 34.889 MWh/year
The calculation was made running an annual radiation analysis, using a detail model of the structure, considering location, weather file and surrounding buildings. 
Dimensions and List of the primary materials:
1 - A total of 8 scissors each comprised of:
· CIGS flexible film:  1500 m2 of pv cells*8
· 120 Linear meters Powder coated light weight steel skeleton with details*8
· 700 M2 Lightweight circular composite panel landscape platforms*8
2 - Landscaping trails consisting of energy generating tiles 
1000 M2 
3 - 4000 M2 of green areas
Conceptual Cost Estimate:
Total cost for 12,000 meters of flexible polymer laminated CIGS film is : 4,800,000 $
Total cost for lightweight powder coated steel of 1000 Lm : 600,000 $
Total cost for platforms of 5600 m2 : 2,250,000 $ 
Total cost for green landscaping : 1,200,000 $
Total cost for Energy Trails : 1,200,000 $
Total cost for urban furniture : 400,000 $
Maximum Total Cost allowed : 31,820,000 $ (1591kWpeak x 1000 x 20$)

Preliminary Total Cost for Solar Seesaw : 10,450,000 $ 

Environmental impact statement:
The landscape is often the most visible aspect of a scheme, shaping impressions and experiences for users, observers and dwellers, making a place unique, more attractive and welcoming as well as projecting Masdar’s ethos. The project integrates a landscape design rendering the environmental and sustainable vision of Masdar, a continuation of the green spine along the city north west axes.
The physical act in redirecting the solar sails by the community serves several goals:
Tighten the community bonds and the visitors through gathering around the structures to activate the vertical seesaw thus the concept of collaborating together to put weight and shape the surrounding landscape and produce energy.
A reward correlation system between the canopies configuration and the solar energy yield harvested, by so, the system reward the dwellers underneath by generating the hydroponic radiative cooling around them and thus providing targeted outdoor comfort.
Proving that renewable energy designs and systems can be a playful urban installation and of benefit to the visitors in direct proximity. 
Energy markers on each structure will serve as a beacon to the community giving a live feed, communicating and raising awareness of the energy yield happening above them while utilizing the space underneath.
Beside engaging the community and the spine visitors in shaping the landscape through the play of balancing out the seesaw, the pedestrian movement on the energy harnessing tiles embedded in the landscape trails would sustain the lighting concept for the spine, activating the water features and the water fountains and activate smart connections to their mobiles thus communicating reward points and infographics related to their surrounding.
The spine green aspect is an intrinsic part of the design, native and edible plants nourish under the controlled daylight and treated water quantities supplied to the plants, his opens a door for controlled urban farming for the community in the proximity.
Finally and most importantly, the Solar Seesaw is about creating a sustainable symbiosis between the people, renewable technology and nature.
