Unexpected scenarios
When Nature and Technologies create stories.
The desert is a hostile and inhospitable place, where nature alone reigns. For millennia, man has built an identity out of these places by creating oasis, using just what nature was offering. The oasis in the middle of a desert represents a miracle, an unexpected event.
The man who travels is aware of the unpredictability of nature, but it also represents an appealing feature that pushes him not to give up. 
Something coming is always exciting: the desire and the curiosity make the human soul vibrate. 
As the rose of Jericho, which lives following the rhythm of nature, Unexpected Scenarios highlights the concept of nature –in this case, sun irradiation- deciding for the next event to take place.
The project includes two plazas, one made out of desert sand in which three black spheres used for collecting sun energy are set and the other one, surrounded by green, in which a big white sphere will host the events. 
The interior of the black spheres is covered by mirror panels that concentrate the sun energy on a solar thermal storage that work with a Dual Shell Stirling Engine™ (patented by ADI Solar Corporation) with a capacity between 25 kWh and 100 kWh. This system collects the energy and use it to manage the maintenance of the area and mainly for inflate the bright 40m white sphere, where exhibitions and concerts can be organized. 
Every day, the energy coming from the sun will give life to a gigantic sculpture, a new landmark for the citizen of Abu Dhabi where to meet and socialize. 
Unexpected Scenarios does not provide a static object but a daily event sculpture generated by nature. As in life, everyday waits for the next scenarios.
Storing the energy of the Sun 
The black spheres are sun collectors that transmit the heat to a thermal storage system, which powers a Stirling engine machine. Externally, they are made of steel panels painted in Vantablack, while internally they are covered in mirror panels that address the sun power to the thermal storage. Under every sphere is present a technical room, in which the system, patented by ADI Solar Power Corp, is operating.
By using a thermal storage system, calcium and hydrogen provide a thermally reversible, high temperature, energy storage solution. This heat energy can be recovered by allowing the hydrogen to recombine with the calcium in an exothermic reaction. In this way, the heat is not really used, but stored for later use instead. The amount of heat that can be stored using the heat of formation is significantly more than the amount that can be stored if using specific heat or even the latent heat. 
The heat produced and then stored by this system is connected to a Stirling motor, one of the most known heat engine. It starts with two masses in intimate contact, one hot and one cold. The natural thermodynamic effect is for the excess heat from one to flow into the other until both masses arrive at an equilibrium temperature.  The connection of a heat pipe to both the solar reactor and the heat engine creates a situation where they will equalize in temperature very quickly. If the sun is not supplying enough heat to maintain the reactor temperature, then the reactor pressure drops in response to the heat loss, and more hydrogen is drawn from storage into the reactor. The system is 100% self-regulating. It can provide on-demand delivery of electricity, it is environmentally friendly, not releasing any greenhouse gases and able to operate at extremely high temperatures in order to enable the highest levels of efficiency.

The heat storage production scheme is made up three components:
1. A calcium hydride Reactor, for solar heat absorption and storage via the transformation of calcium hydride into calcium metal and hydrogen gas; 
2. a boron oxide Thermocline, for storing the extra thermal energy contained in the hydrogen gas before it enters the storage tanks and reheating the hydrogen after it is released from storage; 
3. the titanium iron hydride Hydrogen Storage Tanks, for storing the hydrogen and releasing it back into the main reactor tank where it reacts with the calcium metal to release heat energy.

Thermal Storage System numbers:

· Capacity (and peak energy) between 25 kWh and 100 kWh. 
· Average annual energy production 170000 kW.
· 1000 $/kW starting price to 600 $/kW once efficiencies are established.
· 25kWh system cost around $25,000.
· Expansion possibilities up to 10 MW. System cost 0.05 $/kwh.
An Event to Attend
A square is a place where people activities take place and stories begin. 
Unexpected Scenarios wants to provide a new landmark in the middle of a desert masterplan evolution. The design wants to surprise the citizen by giving them the opportunity to attend an event where the last sphere, the white, hidden underground, appears through inflation made possible by the energy collected from the sun during the day. The thermal heat will also give energy to the led stripes located on the spare between the cushions slices of the dome. When not in use, the sphere is without air laying underground and leaving the space above as a flat stage where people can interact and relax.
The white sphere is 40 mt width and it is made in ETFE (Ethylene Tetra Fluoro Ethylene) inflatable with led strips integrated in the vertical spars. The floor pavement is made in concrete and directly connected with the ground; it is the only fixed part of the design. Being an inflatable construction, it can be removed or substituted anytime. 
The structure will represent a new symbol where public events can be developed and shared and the area underneath, which is 4775 mq, will be able to hold other events like Abu Dhabi Art Fair and so on.

Multiple sensors, located throughout the dome structure, monitor the external environment and adjust the pressure of the cushions accordingly. For example, in high wind speed, pressure will be compensate by making the sphere more rigid.

The merit of the proposal is the possibility of change and modify the structure throughout the years, in order to answer to future functions and climate changes.

The evolution of the sphere, the desire and the curiosity of the event will create a new attraction in Masdar City, such as the sunset on the sea or the color of the desert under the moon light.

Environmental Impact:
The sand of the desert is the material who is already present in the surrounding, it is most coherent with the context and the best way to respect the environment and realize an ecofriendly project.
Sand has a low maintenance cost and it allows to create a big public space, whose morphology is always in constant evolution. Unexpected Scenarios wants to keep the original topography of the desert and redo the typical desert-oasis pattern recognizable by locals.
The only modification to the area is the foundation of the black spheres, in which the generators are contained, and the inflation system of the white sphere. Moreover, the two plazas will be linked by an underground passage.
The construction site will be light and focused just on the assembly of already made pieces coming from the factory.
After the excavation of the technical rooms for the sun collector machines and the passage, the entire project can be easily assembled and disassembled, reducing to minimum any environmental impact.
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