01 CLOUD FIELD
USER-FRIENDLY INFLATABLE SOLAR PARK

“It is Allah who sends the winds, and they stir the clouds and spread them in the sky however He wills, and He makes them fragments so you see the rain emerge from within them. And when He causes it to fall upon whom He wills of His servants, immediately they rejoice”

Surah Ar-Rum, 48

The concept proposal abstractly represents a cloudy and rainy sky in Masdar as a shading canopy for the park. The project rethinks what a solar park can be. Currently, solar parks are optimised for energy production and create vast hostile environments for people but, what if solar farms were public spaces for the people to rejoice? What if they could take the shape of the sky? What if there were constant clouds in Masdar providing fresh shading for the visitors?

Cloud Field proposes a radical reinterpretation of solar parks by controlling two parameters, people’s enjoyment and energy production. In the future, more solar farms will be installed in urban areas and we must rethink how they should look. By raising the PV panels, the ground is freed, and shading is created for the enjoyment of people. 

New technologies and advancements in the field of Organic Photovoltaic Cells allow for more freedom in the design process and exploration of complex geometries. It is now possible to conceive light-weight tensile and pneumatic structures that are covered with flexible OPV cells ranging from transparent to coloured in many hues.
The clouds are formed by a pattern of flat irregular polygons created through computational design means. Inflatable clouds are manufactured with ETFE sheets and inflated with a low pressure system. The light-weight clouds are supported by slender steel tubes that channel all the services and wiring from the canopy to the underground service room, where all the pumps, inverters, distribution boards, transformers and substations are located, out of reach and sight from the park users to ensure a safe environment while minimising their impact on the landscape.

The design is based on the same module of pneumatic cloud to ease the fabrication process however, the different positioning of the modules does not create a repetitive pattern and the canopy is perceived as a random distribution of elements, just like in natural skies. The geometry of the cloud maximises surface area within a limited footprint while their curvature follows the sun path keeping the sun rays normal to the surface and maximising the intensity of solar radiation. The placement of Organic Photovoltaic flexible cells on the top part of the cloud is optimised with a solar radiation digital analysis to maximise energy production.

The layout of the proposal follows the axis of the existing park and continues its meandering path to seamlessly integrate the two interventions. The clouds are elevated 12 metres from the ground to allow for views of the Masdar Institute of Technology and Science and future adjacent buildings. The landscaping suggests a soft topography of valleys and allow for the growth of local plant species.

The patterning of the clouds is a recursive subdivision based on a triangular mesh. The flat pattern can be obtained easily with parametric design software and the ETFE sheets can be digitally fabricated with laser cutting. The resulting pattern alludes to the rich Islamic geometric ornamentation. The combination of translucent, transparent and opaque OPV cells create astonishing shading patterns, inviting users to contemplate and reflect. This is accentuated by an intentionally left empty space that is inspired by the beautiful marble clad courtyard of the Sheikh Zayed Grand Mosque of Abu Dhabi.

During the night, the columns turn into streetlamps that gently illuminate the park, resembling water falling from the clouds. The pavement consists of poured-on-site white stained cork, creating a soft ground with acoustic absorption properties. This contributes to create a quiet space for reflection and contemplation.

TECHNICAL FACTS (per ETFE cloud)

Total volume of air: 10.067 m3
Total ETFE surface area: 1.742 sqm
Total ETFE weight (uninflated): 296 kg
Total weight of cloud at 40C: 2510 kg
Total OPV surface: 250 sqm

DC System size: 49.2kW
Average tilt: 24 degrees
System losses: 11.42%
Inverter efficiency: 96%
DC to AC size ratio: 1.2
Capacity factor: 20.9%

Technology used: pneumatic ETFE structure; Organic Photovoltaic cells; 
Materials: ETFE, OPV, steel tubing, cork flooring.
Dimensions: 31x36x20 m per cloud. Total dimensions: 300x80 m
Energy production: 90.191 kWh/year
Total energy production for 13 clouds: 1.172 MWh/year
Cost estimate: $1.1M - $1.4M
Cost per watt: $12.2-15.5
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Environmental statement:
The environmental impact of the design is minimal given the light-weight nature of the structures. ETFE only weights 170gr per square metre and has a lifespan of 40 years and is recyclable. The steel columns are slender and hollow minimising their embedded energy. The OPV cells are lightweight, efficient and of organic origin. Cork is one of the most environmentally friendly materials, is naturally renewable, biodegradable and does not need the tree to be cut down. The rest is mostly air.



