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The vision
The WAHA project fits in the requirements of Masdar City’s Master Plan, thus making a step forward in the ecological path in which the Emirate of Abu Dhabi is committed.
The WAHA uses elements of its natural environment to produce, in an artistic way, green electricity that provides homes and the ecological transport system recently installed by the Emirate. The WAHA is also a singular public space in the city, where people can enjoy walking, learning and awakening to science and renewable energies. The term “WAHA”, in Arabic, means “Oasis”. We wanted to create an oasis, in the heart of Masdar City, where Art and Technology complete each other.
The outcome 
The WAHA produces 2952 MWH/ year, which is enough to cover its own energy needs. It’s also provides light to 250 homes and allows 100 last generation autonomous electric buses (12 places) of the PRT network of Masdar City, to travel each year, a global distance that matches 36 times Earth’s circumference. This energy supply is realized thanks to an estimated initial investment of 19.95 $/ Watt installed.
The process 
· Using solar energy:

· ONYX mono-crystalline glass triangle.

The ONYX SOLAR Company has assisted us to design this unique triangular model. The solar panel were made of two layers of tempered glass. Each one is shaped as an 80 cm side equilateral triangle. Between the two layers, 06 high efficiency mono-crystalline cells have been placed, with a total of 29 Watts power output for each panel. The WAHA project contains 8000 of these panels.
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· Using wind energy: 

· Vortex bladeless:

The Vortex Bladeless Company has recently realised a 2.75 m high wind turbine without blades that uses wind’s oscillations to produce electricity. The company ensures being able to release higher wind turbines that can reach 120 m high. In The WAHA project, the “Vortex Bladeless” proposed are 20 m high. According to the company, the generators with such a height have 6000 Wp power output each. An average of 6.94 m/s wind speed, as it’s the case in our site, will boost their capacity factor at almost 50%. The WAHA project contains 96 of these “Vortex Bladeless”. 
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· Using a Lithium-ion storage technology:

· Light Battery  pack 203 kwh  800v.
Made by German energy storage company “Lion Smart”, initially designed for the automobile industry, this concept uses a modular design to reduce costs and improve safety. The design of the pack is flexible in terms of capacity, voltage and physical dimensions, in order to fit the system’s needs. Each cell in the battery has its own fuse, so if an individual cell fails, only that cell is disconnected from the system, safeguarding the integrity of the rest of the battery.

In The WAHA project, a total storage capacity of 3.45 MWH will be provided to store solar and wind-power production, which will require the use of 17 packs, located under the four pedestrian platforms, for more safety.
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The improvement 
How to improve that ?
· Using the “dew power”:
“In a desert environment, the slightest drop of water is important …”
· Hydro-collector module:

Specially designed for The WAHA project, the hydro-collector module’s design is a sort of six faces reversed pyramid, each face is a recycled aluminum plate, with a 30° inclination which facilitate the flow of water. The receptive surface measures 0.42 sqm, it’s covered with a biomimetic coating inspired by the carapace structure of the desert beetle. This material has radiative properties that favor the dew phenomenon. It contains titanium oxide microbeads and an insoluble food soap so that the drops slide smoothly on the surface. At the bottom of the reversed pyramid is installed a receptacle that collects both of rainwater and dew’s water captured by the six faces. The concavity of this particular shape, allows to protect from the wind, the droplets formed during the night. The water collected will be filtered then sent to the batteries cooling system in order to increase their capacity and extend their lives. The WAHA project contains 7000 of these modules.





· Using natural air circulation
The openings created between the modules (Onyx triangle/ hydro-collector module) allow natural air circulation to refresh the photovoltaic modules, increasing their efficiency by 10 %.

The ecological impact 
In ecological terms, The WAHA project acts on two levels : the first one is at a general scale,  besides of being energy self-sufficient, it produces green electricity. This has the effect of reducing the atmosphere CO2 level, especially since The WAHA project has been able to provide electricity to 250 homes and to the PRT Network of Masdar City, making it a green transport system: From the bus used, to the energy that makes it run. 
The second level concerns the components used in the project: 
· The vortex bladeless

· No complex manufacturing process is required to build a bladeless wind turbine, so we need less energy to produce these generators. 

· In The vortex bladeless, there is no gears or moving parts in contact, so we don’t need to use lubricants that comes from oil.
· The vortex bladeless has no blades, so it’s completely noiseless. As an extra, Vortex bladeless design’s interferences on radio signals are negligible. 

· Vortex’s design allows an oscillatory movement on bladeless turbines to be tiny and less aggressive than traditional wind turbines, so it won’t disturb wildlife and allow birds to avoid them easily while flying.

· Avoided CO2 emissions per year:  1 286 220 KG CO2 ( For 576 000 Wp installed)
· ONYX mono-crystalline glass triangle. For 232 000 Wp installed:
· Avoided CO2 emissions per year:  213 487 KG CO2
· Barrels of oil saved per year:          185  Barrels

Project cost estimate | list of the primary materials used in The WAHA project
	Description
	Quantity
	Cost

	ONYX mono-crystalline glass triangle:

· 2x Tempered Glass 4mm

· 6 Mono-Crystalline Solar Cells
	8000 Units (U)
	1, 011, 859.38 $

	Vortex Bladeless
	96 U
	960,000.00 $

	Hydro-Collector module:

· Recycled aluminium plates
· Radiative coating 
	7000 U
	850,000.00 $

	Light Battery  pack 203 kwh  800v.


	17 U
	3,400,000.00 $

	Reinforced concrete foundations
	1152 CBM
	450,000.00 $

	Pedestrian platforms:

· Composit wood slats, composed at 90% of recycled materials 
· Metallic structure that supports the wooden slats 
	9000 SQM
	2,300,000.00 $

	Metallic structure that supports ONYX mono-crystalline glass triangle and Hydro-collector modules: 
· Steel beams and columns  of different sections and sizes 
	349026.7 KG
	1,500,000.00 $

	Metallic structure that supports the Vortex Bladeless turbines :
· Steel tubes 
	15 516.86 KG
	650,000.00 $

	Metallic stairs that allows accessing to THE CUBES :
· Galvanized steel
	4 U
	800,000.00 $

	THE CUBES :

· Composite floor system
· Glass facade
	12 U
	1,000,000.00 $

	Extra amenagements :

· Floor coating
· Plants

· Shading devices
	-
	3,200,000.00 $

	
	TOTAL COST
	16,121,859.38 $

	
	The WAHA’s total electric capacity installed 
	808 000 Wp

	
	COST/Watt installed
	19.95 $/ Watt installed


Return on investment analysis
LAGI 2019





PV Glass Configuration





PV Glass dimensions





Stator’s fixed part


Alternator’s mobile part


Stator’s support





Vortex Bladeless Configuration





Battery pack configuration | Modular-Flexible Architecture





Isometric view





Top view





Side view





Hydro-collector module configuration









