Ghaf

 

Background
The proposed sculptural work is inspired by the nature, the history and the future of UAE. 
The biggest part of the territory of UAE is covered with a dessert under hot sun and it is a most typical picture of the nature of this region for people from distant countries: hot desert with scarcity of shadow and greenery. The other picture of this region is a highly developed country with boosting economy and a lot of environmental friendly investments. 
The tents and trees in the dessert in the past were practically the only providers of shadow from hot sun. They gave shelter and comfort and therefore they were chosen as the key part of this project. 
The proposed tents provide clean energy and the shadow, and at the same time, the pleasant place for entertainment events and just simple meeting of friends and families.
The UAE is located within the “sunbelt region” where solar irradiation levels are very high. At the same time bad weather occurs sporadically and therefore this region is an ideal location for solar installations. Therefore the solar panels were chosen for this project as a source of obtained energy. 


Two tents in form of artificial modern metal structure with polycarbonate roof are covered by solar panels. A tent reminding about the past, a solar panel showing the future. 
One roof presents of a map of UAE while the other one presents Masdar logo. 
The proposed tents with ornamental roofs will be an entry portal not only for people coming to Masdar on foot but also for many passengers and visitors coming to Abu Dhabi by plane due to fact, that Masdar city is located near the Abu Dhabi airport and therefore the proposed city portal will be visible from the air.




Greenery 

These two tents are surrounded and at the same time connected with each other by the green frame of trees and shrubs, mostly native to this region. First of all, the central part of this area in shadowed by ghaf trees, the symbol of tolerance and resistance to hard natural environmental conditions, a national tree of UAE as well as a symbol of a Year of Tolerance.
The rest of greenery is also composed of species which are native to this region and therefore are better suited to unfriendly conditions, requiring less water supply and bearing better high temperatures in hot summers of UAE as well as (some of them) salinity of the soil.

Beside ghaf tree (Prosopis cineraria), the prominent place in the projected area is reserved for such species as date palm (Phoenix dactylifera) and wild date palm (Phoenix reclinata).

 As smaller forms, mainly shrubs, the following species are proposed to be used:
Aerva javanica  (Kapok bush)  
Calligonum comosum (Desert lantern bush)
Lawsonia inermis (Henna tree)
Ochradenus arabicus 
Pluchea dioscoridis 
Salvadora persica  (Toothbrush tree)


There are also wide, geometrically shaped wood benches, which welcome visitors to sit and spend some times with families and friends. 








Solar panels

The whole surface of both roofs is covered by solar panels. Colored PV modules using KromatixTM technology are the proposed selection for this design. 

The use of PV modules of KromatixTM technology allows to create interesting and unique compositions. This technology allows to bring colors to solar panels without significant influence on their performance or efficiency. In simple words, it is "just" an additional glass combined/connected with the solar panel. The secret is hidden in the production technology given the result of big number of possible combinations and design patterns. The main advantage of KromatixTM technology, apart from its beauty and perfect integration on buildings, is that it does not use any paint or tint or pigment which lose the energy and do not have the same durability. It uses only an atomic design which gives the desired color wavelength. Additionally, one of the main advantages of KromatixTM is, apart the little efficiency loss with color, that there is no gloss (no blinding effect, no reflection).


The chosen product is offered already on market and all over the world there can be found examples of the implementation of this technology. This is one of more important reasons for choosing this particular technology. The other also important one, was its perfect suitability for the purpose of this project as a method to combine usability and beauty in one.



The available sizes of modules allow to create even complicated shapes and compositions, e.g. the proposed map and logo image.


KromatixTM modules are available  in a few unique colors, each with their own light transmission. For the purpose of this project three of them were selected:
Kromatix Green     	87±1 % solar transmittance    
Kromatix Grey      	90±1 % solar transmittance
Kromatix Blue     	88±1 % solar transmittance














The chosen technology allows to created color compositions: on one tent in a form of a map of UAE and on the second one in a form of Masdar logo. 


The total area of both roofs is 	approx. 14 000  m2
The total area of map and logo of both tents is 	approx.    6 500  m2


Taking into account estimated losses (calculated for this design) the performance ratio, accepted for this project is 75%.




Estimated annual output  	2200 MWh/year
Estimated capacity	1800 kWpeak


Estimated costs of the project 

	
	Estimated costs 

	Solar installation
	3,0 - 3,5 millions  USD

	Metal tents (structure)
	2,0 – 2,5 millions USD

	Pavement , grounds
	2,0 – 2,5 millions USD

	Greenery, benches, irrigation 
	0,5 – 1,0 million  USD

	Total
	7,5 – 9,5 millions USD




















Environmental impact

The light (steel or aluminum) construction of tents limits the necessary amount of materials and energy in the building process as well as has no harmful influence on the environment during the utilization. 
The proposed form of solar technology can generate an expected annual energy production of approximately 2 200 MWh/year where the average consumption of energy in Abu Dhabi is 20,3 MWh per capita per year[footnoteRef:1]. [1:  Based on Statistical Yearbook of Abu Dhabi 2018, average from last 5 years] 

The essential part of this project is also the greenery, consisted of native species with special place reserved for ghaf trees, very resistant to hard environmental conditions in UAE. All proposed species are the ones, which can be planted with minimum supply of the water. On the other side, they will improve  the quality of the air in planned area by providing the shadow, increasing the humidity of the air and by producing oxygen in the process of photosynthesis. The trees and shrubs have also good psychological effect on humans.  
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