LAGI2019 – Mirage


Mirage
The word “Mirage” comes to English via the French mirage, meaning "to look at, to wonder at". So we refers to the definition of the mirror to admire and the wonder scenery in desert. In Mirage, we turn miracles into real construction that make the combination of Abu Dhabi and Islamic culture.

We aim at raising public awareness of the inexhaustible renewable energy to the whole world. 

We are thinking of three elements as sunlight, wind, water related to “Mirage” happened and contained Energy saving by design conception. 

We believe our project “Mirage” can bring sustainability, thus enlarge the serenity and purity of Islam religious culture to Masdar City, reaching the eternity of his highness. 
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A. Proposing the symbolic worship direction of Mecca.
We designed towers come in to sight of the worship direction of Mecca for capture the eternal image of every moment for people on site. And using the glass and curving shape of the wind tower reflects the magnificent scenery of blue sky above and landscape on ground. Getting closer to the tower we can notice the ribbons quiver upon our head and mirror ourselves inside. Leaving the plaza we are entering under the elevated tower into the curved-steel structure with water running inside. In front of us, framed panoramic view of Masdar city is all in our eyes and people are immersed by the filtered sun and sky.
· Surface: Solar Energy/ Solar Power Glass

Our proposal adopts the technology of semi-transparent glass composed of DSSC (Dye sensitized solar cells) which we places both on surface of the wind tower sculpture and on the floor of plaza.
To convert sunlight into electricity, DSSCs use organic dyes that are photoactive and excite coming electrons in a similar way to natural chlorophylls. A semiconductor then carries the excited electrons through a circuit.

The conversion efficiency is 20%. The total surface area of solar power glasses is 8325 square meter. The output energy capacity is 52,187 mwh/ year.
· Tower: ventilation tower principle
In regard to the high annual temperature in Masdar City, we decide to make use of the ventilation tower principle to improve the micro-climate. Adjusting to the direction of wind, we place our two towers at the northern-west direction.
Yet, we place a big wind column in our tower in order to transmit water up from the water pool and purl vapor cooling down apparent temperature. 
B. To strengthen the gratitude atmosphere of the season. 

The allocation of wind columns create a variety of open spaces and define entry towards open spaces at northwest side for people toward site. Eid Mubarak! A ceremonial opening in the field of columns allow for the celebration for the annual season, Eid al-Fitr. To strengthen the gratitude atmosphere of this season, the stalks are able to float along the breeze and illuminate at night when touched by wind. Even more, the ribbons dance with wind and light up all along the columns. It is an outdoor lightshow transmitted the serenity and celebration all over Masdar city at night.
· Columns: Wind Energy/ piezoelectric rods
The columns are made up of piezoelectric rods that produce energy through electrodes when compressed. The columns are aerodynamic making them efficient for capturing wind energy. On site there are 890 columns, each producing about 10 mwh/year, totaling 8,900 mwh/year.
· Ribbons: Solar Energy/ OPV panel

The ribbon is a flexible material that responds to the movement of the wind. Organic Photovoltaic Panel is capable of producing 100W of energy per unit area. The total surface area of solar ribbon is 7563 square meter. The output energy capacity is 27.6 mwh/year.
C. Adding water elements becomes a symbol of Islam.
Water is the sacred symbol of the Islam religion which refers to the purity inside every individuals; also, water is a valuable resources in desert. The water pool is located beneath wind tower together as a landmark of Masdar City running through Masdar City and all the citizens.
From Plan Abu Dhabi 2030, there is a guideline of the use of TSE. We amplify this concept and design an overall water reusing system in order to cooling district and add entertainment into the city. Our project collects TSE from nearby buildings through public sewers and ends up as a completed water circulation on site. 

In our project, the collected gray water is stored in the underground tank and further undergoes a series of filter and clarifier process turning into non-potable water. Adopted energy from our installation, part of the generated electricity powers a set of pumps and the pumps move water from the tank up to both the water pool and into the columns. At last, the column purl water out into the sky adding humidity and cooling temperature. 
For all above, it becomes a spiritual field with visual phenomenon, enhancing the site and developing a sensation of spiritual healing process. We envisioned environmental and communal healing through our activity through our plan: praying, water pool, playground, light show…etc.

Environmental Impact

In our proposal, we capture energy from the nature: solar energy and wind energy. We also make use of human and car generated kinetic energy to achieve the most efficient energy harvest. At last, we create a water circulation to adjust micro-climate and water shortage in Masdar City.
· Solar Energy
We adopt technology from DSSC semi-transparent solar panels. DSSC production is more cost-effective, flexible and consumes less power, compared to silicon-based solar panels.

· Wind Energy
We allocate two types of wind energy device on site: wind column and wind tower. As the conventional wind blades post a threat to wildlife, we choose bladeless wind technology: PZT wind columns. Furtherly, we follow the wind ventilation principle and place our two wind columns along the wind direction on site to reach the best efficiency, reducing temperature.
· Kinetic Energy
As human body contains enormous quantities of energy, we installed energy floor to harvest human kinetic energy and convert into electricity. Moreover, we can increase entertainment while people reacting to the energy floor as a visible energy conversion, both entertaining and educating.
· Water Circulation
Extending the TSE principle from Plan Abu Dhabi 2030, we recollect the gray water from livelihood and reuse them as non-portable water on site. Not only diminish the water shortage, we add water recreational facility to improve the activity on site.
Overall, this proposal has the capacity to harness 64,219 mwh/year annually.
Solar Energy:

1. Annual capacity: 52,216 mwh/yr

2. Capital cost: USD960,000

3. Paybacks: 30yrs

4. Relative contribution: 81.3%

5. Benefit: Renewable energy harvest

Wind Energy:

1. Annual capacity: 8,900 mwh/yr

2. Capital cost: USD455,000

3. Paybacks: 40yrs

4. Relative contribution: 13.8%

5. Benefit: Renewable energy harvest

Kinetic Energy:

1. Annual capacity: 3,125 mwh/yr

2. Capital cost: USD250,000

3. Paybacks: 30yrs

4. Relative contribution: 4.9%

5. Benefit: Additional energy harvest

Water circulation:

1. Annual capacity: -200 mwh/yr

2. Capital cost: USD120,000

3. Paybacks: 10yrs

4. Relative contribution: -0.3%

5. Benefit: Severe climate adjust and humidity improve
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