GHAZAL
Design concept
Like a poem, Ghazal is an architecture of Love and Life that looks at the future by being rooted in local traditional architecture climate features.

Life in the desert means water, food, energy, shadow and energy. 

Ghazal produces all of that.

It creates a covered monumental plaza to celebrate clean energy and the human ingenious that made possible life in the desert through millennia. It’s a perfect place for a yearly program of events with large crowds.
The futuristic design, based on the codes of generative design, adopts clean solar energy to run all the systems, including mobility. The roots lie in the local tradition of exploiting architecture's passive behaviors to create the best environmental conditions without spending energy.

Ghazal is conceived as a self-sufficient organism capable of exploiting sun, wind, rain and photosynthesis to produce energy, food, oxygen and water. 

The structure is not higher than the blocks in its surrounding and is perfectly integrated in the Masdar City urban fabric. Nevertheless the fluid expression of its forms makes it easy to imagine to become a strong landmark in the city.

Passive technology
Concrete canopy
The canopy is modeled in order to maximize sun exposure for energy production, minimize the energy loss due to sand accumulation, maximize shadow and catch the prevalent wind to create a cooler microclimate, and collects the precious rare rain water. The microclimate has a temperature reduced by 5-10 degrees.

Condensation nets
A net system harvests water from air taking advantage of temperature variations between night and day to condensate atmospheric water into usable liquid water. The 10.700 sqm of condensating nets produce 134 l/day, for a total of 10,400 l/year of fresh water.

Rain water collection
Abu Dhabi is not the rainiest place on Earth. Nevertheless, average rainfalls bring 0.1 m/year of rainwater. The site dimensions (24.000 sqm) allow to collect 2.4 Millions l/year of water.

Water systems
The water systems produce 2.5 Millions l/year, that corresponds to 1 l/day/sqm of green areas, enough to grow desert plants. The water can be stored in a dedicated tank under the plaza and/or be transferred to the local water grid.

Wind system
The canopy is shaped in order to act as a wind catcher. It harvests the prevailing winds, and speed them up by the reduction of the cross section all the way through the public plaza. This creates a temperature drop of 5-10 degrees, and the possibility to transform part of this energy into electricity through the use of 53 vertical axis helicoidal wind turbines that, with an average wind speed of 5 m/s, produce a 48 MWh of electricity every year.

Green areas
The two green areas (5,000 sqm) are equipped are equipped with 70 dates palms that produce up to 3,500 kg per year of dates, and by 2.500 aloe plants that produce 12.000 kg of consumable aloe every year. The total food production corresponds to 15.3 Millions of Kcal per year, that correspond to 25.500 meals of 600 Kcal each per year. The environmental impact of Ghazal is not neutral. In terms of emissions, it does not contain any activity that procedures CO2, and, in the contrary, it fixes considerable amounts of CO2 through the photosynthetic activity of the plants in the green areas. The palms have a CO2 fixation rate of 25 kg/year per plant and the aloe have a fixation rate of 0.5 kg/year per plant. The total carbon sequestration is estimated in circa 3.000 kg of CO2 every year.
Flooring
The flooring of the plaza is realized with special tiles realized in concrete mixed with local coral stone in order to maximize the refreshment of the area though slow water evaporation after rains. 
Active technology

Photovoltaic
The surface of the canopy is entirely covered by 5.313 photovoltaic panels, with a total surface of 7.650 sqm, and a peak production of 1.75 MWp, that generate a total production of 2.768 MWh every year.

Battery building
A small battery building of 200 sqm placed in one of the two green areas hosts 17 Tesla Powerpack to store locally part of the energy produced by the photovoltaic and use it to run the local systems, the rest of the energy goes to the electric cars recharging stations and to the electric grid.

Electric cars recharging stations
There are 6 electric cars fast recharging stations that fully charge the battery of a car in 30 minutes, allowing the charge of 12 cars/hour (288 cars/day, 105,120 cars/year). A fully charged car drives for 400 km, the stations provide electricity to drive for almost 21 Millions km/year. An optimized petrol car drives 20 km/liter, we are saving 2.5 Millions liters/year of gasoline.
Water pumps
Water pumps irrigate the plants in the green areas. The electric consumption and is 1 W/sqm/day, that for 5.057 sqm of green area watered for 3 hours a day brings to a consumption of 5.500 kWh/year.

Night lighting
The system of lights is integrated with the structures and with the flooring of the plaza. Its consumption is estimated in 3 W/sqm. A 12h/day illumination will consume 315.000 kWh every year.

Energy
Photovoltaic system
Type: monocrystalline panels

N° panels: 5,313

Total area: 7,650 sqm

Peak power: 229 Wp/sqm

Total peak power: 1.75 MWp
Energy production: 2,768 MWh/year

Wind energy
Type: vertical axis helical

N° turbines: 53

Average Wind speed: 5 m/s

Energy production: 900 kWh/year/turbine

Energy production: 48 MWh/year

Storage batteries
Type: Tesla Powerpack

N° units: 17
Energy storage capacity: 210 kWh/each

Energy capacity: 3,750 kWh

Electric vehicles Charger
N° chargers: 6
Power: 22 kW each

Total power: 132 kW

Charger: 12 car/h

Recharged car/year: 105,120 

Distance: 24,528,000 km/year

Gasoline saved: 2,102,400 l/year

Rain water collected
Area: 24,000 sqm

Average rainfall: 0,1 m/year

Water collected: 2,400,000 l/year

Water condensation from air
Net surface: 10,700 sqm

Water collected: 134 l/day

Total water collected: 48,910 l/year

Biomass/food
Green area: 5,057 sqm
Palms: 70

Date palms production: 3.5 t/year (37 MJ/year)

Aloe: 2500

Aloe production: 12 t/year (27 MJ/year)

Total energy: 18 MWh/year (15.3 Millions Kcal)

25,500 meals/year (600 kcal/meal)

Dimensions
Structure: 57 m X 262 m X 29 m (h)

Materials
Ghazal is a plastic free architecture. 

The materials used contain an high percentage of recycled components.

Materials include: steel reinforced concrete for the structure, glass for the photovoltaic panels and in the battery building, natural fiber net for the water harvesters, living plants in the green areas, metal grids in the battery building.

Cost estimate
	 
	quantity
	units
	1992 cost
	total

	BUDGET
	               1.750.000    
	Wp
	$20,00
	$35.000.000,00

	
	
	
	
	

	CONSTRUCTION
	Quantity
	Units
	 Unit cost
	total

	Structure
	                       4.732    
	m3
	$500,00
	$2.366.000,00

	Steel
	                          600    
	ton
	$819,00
	$491.400,00

	PV
	               1.750.000    
	Wp
	$3,00
	$5.250.000,00

	Flooring
	                     24.000    
	m2
	$350,00
	$8.400.000,00

	Water harvesting net
	                     10.700    
	m2
	$25,00
	$267.500,00

	Green areas
	                       5.057    
	m2
	$250,00
	$1.264.250,00

	Lighted area
	                     24.000    
	m2
	$102,00
	$2.448.000,00

	Battery building
	                          200    
	m2
	$1.500,00
	$300.000,00

	Tesla Powerpack
	                             17    
	unit
	$52.000,00
	$884.000,00

	Labour
	                   100.000   
	people/day
	$110,00
	$11.000.000,00

	Car chargers
	                               6    
	unit
	$2.000,00
	$12.000,00

	Wind turbine
	                             53    
	unit
	$3.000,00
	$159.000,00

	
	
	
	total
	$32.683.150,00

	Unforeseen
	7%
	
	
	$2.316.850,00

	
	
	
	TOTAL
	$35.000.000,00


Environmental Impact

Designing in a sustainable way means choosing design strategies with the aim of respecting the place, the resources and the present and future users. Ghazal envisages solutions to control the consequences of its impact on the environment and to contribute positively to a development in terms of comfort and sociality. Sustainability is therefore treated in a holistic, interdisciplinary way. 
The guiding element for the choice of strategies to pursue was the detailed study of the climatic data of Masdar City from which to obtain information on wind, radiation, temperatures and humidity. 
In this way it was possible to predict and optimize photovoltaic panels and wind turbines and make the structure energy self-sufficient. Preserving water resources is one of the main objectives to be pursued here in Masdar City. For this reason, Ghazal adopts two different water strategies: rainwater collection and air condensation networks, both perfectly integrated into the geometry of the structure. The vegetation is autochthonous and therefore it requires scant irrigation. Moreover, the fruits will be preserved, and the pruning residues will be disposed to produce biomass. The choice of materials is significant because it is responsible for negative impacts generated during their life cycle (extraction of virgin material, processing, transport, use and finally disposal). Therefore, products with a high recycled content were chosen which, thanks to their reflective power, do not negatively contribute to the overheating of the finishing surfaces and to the relative local increase in heat. Finally, the well-being of the user is a key concept in Masdar City where there is a significant external thermo-hygrometric discomfort. The shade and wind conditions due to the characteristic shape of the canopy allow the perceived temperature to be lowered.

