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1.1 Written Description

THE VORTEX
PROPOSAL
The Vortex proposes a radical design re-envisioning the concept of land art combined with renewable energy, in order to become the key producer to Masdar City’s power generation. The molten salt energy technology embedded within the design features the site’s sustainable landmark, a 45-metre tower which can be seen from all adjacent boundaries. The tower will complement the proposed minaret outlined in the Foster Plan to promote the future of Masdar City. The scheme will become the interface of the city and the gateway to Masdar, elevating the site as a work of public art, a civic space with the renewable initiative to power homes all over the City. 
In order to maximise the effectiveness of the molten salt technology, an array of reflective mirrors configures the expanse of the site emulating ripples across the surface of water. Each ripple utilises state of the art heliostat technology that harness concentrated solar power and act as a solar deflector to create the main heat source which converts salt water to energy. The opportunity is created to take advantage of the need for a large area to maximise the effectiveness of the tower, which resulted in the spacious underground design of public space. 
In contrast to Masdar City’s contextual climate which doesn’t allow for activity during the daytime, The Vortex offers an underground level which will form the core of the City’s cultural hub whilst simultaneously integrating it within the proposed urban framework of the Foster plan and also connecting it to the City’s personal rapid transport system. Using ramps and lifts to connect to the surrounding context, the design allows for complete wheelchair accessibility. Passive cooling processes and ventilation provide a climate-controlled space in comparison to Masdar’s humid environment.  By going underground, acoustic generation is minimised to reduce impact on the surrounding residential context. 
This level will consist of three main spaces for program, with each area focusing on public interaction. The largest area proposing to house programs such as a cinema and recreational activities. The middle, comprising of educational activity, exhibition space and food stalls. The smallest will house the proposals passive recreational programs such as yoga and meditation. The underground level will also offer markets selling fruit, spices and textiles. In addition to the proposals use of molten salt technology, kinetic/static fabrics have been utilised to produce energy. Using these fabrics, intimate spaces are created to provide the public with the opportunity for privacy and seclusion in contrast to the proposals large and highly public space underground. 
The Vortex creates juxtaposition between night and day using program to influence how public space can be inhabited at different hours of the day. This is best displayed through the design of the infrastructure zone which integrates all essential HVAC (heating, ventilation and air-conditioning), and electrical services whilst also providing storage for programs when not in use. This space will also include public toilet facilities. 
The well positioned to the right of the site provides the connection between source and energy. Water and tower form a dialogue which flow throughout the site where nothing is wasted, and the process is continuous. Salt is extracted from groundwater and heated by the sun, where molten salt is then converted into power. The evaporated water is then returned to the source and the process starts again. Proving that renewable energy really is beautiful.
1.2 TECHNOLOGY USED IN THE DESIGN
[image: ]












[image: ]MOLTEN SALT ENERGY GENERATION DIAGRAM













MOLTEN SALT TOWER PROCESS DIAGRAM


1.3 NAMEPLATE CAPACITY IN KWp (peak output measured in kilowatts of power)
ENERGY GENERATION
Nameplate capacity was calculated based on the precedent, “Crescent Dunes Solar Energy Plant” which has an electricity production of more than 500,00 MWh annually based over a 1,200,000 m2 site with over 10,000 heliostats. The basis of the energy is dependent on the heliostat dimensions and the total area of each solar panel. Due to this, the roof was maximised to ensure the heliostats could collect an efficient amount of sun with a total heliostat area of 13,948m2. Conclusively, from this area a total peak output is predicted to be 18,530 kWp.
1.4 ANNUAL kWh (kilowatt-hours) of energy expected to be generated under average site conditions
Calculating from the previous energy generation analysis the annual output of the Vortex is 162,322,800 kWh.




















1.5 LIST OF PRIMARY MATERIALS USED AND AN ORDER-OF-MAGNITUDE CONCEPTUAL COST ESTIMATE
[bookmark: _GoBack]PRIMARY MATERIALS
ROOF
· Structural Steel Piping 
· Supporting structural columns constructed from steel
· Heliostat mirrors on roof surface with polycarbonate fill 
· Glass and metal frame/surface
· Lightweight pavers
FACTORY AND TOWER
· Condensers
· Molten salt tanks
· Water storage tanks
· Steam Turbines 
· Ground water pump 
UNDERGROUND AREA
· Pavers with vegetation/grass
· Fabric 

CONCEPTUAL COST ESTIMATE 
A major task within the built environment industry is estimating the total cost of the project, where this forecasted cost may be considered during the tendering process. This project has been costed conceptually in $ AUD by methodically creating a Work Breakdown Structure (WBS). The Work Breakdown Structure has been divided into five main categories as follows: Foundations, Temporary Works, Permanent Works, Factory Construction, Roof Construction, Underground Transport Tunnel, Landscaping, Fit out and Finishes. The total cost estimate of the project was calculated as approximately $30,094,357 AUD. As this is only a conceptual cost it should be noted there would be many other variations to factor in such as labour, transportation and productivity rates.
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Environmental assessment / & Management plan 
An Environmental Management Plan (EMP) is a vital component to be factored in within a renewable energy initiative to ensure there are minimal immediate and long-term negative impacts on the environment and community of Masdar city regarding the proposal of The Vortex. The figures below display the Impact Risk Assessment Matrix which generate a potential cumulative risk and provide control measures that may be implemented during construction. The environmental impacts have been divided into: Geology, Geomorphology and Soils, Water Pollution, Noise Pollution, Air Pollution, Traffic and Transport, Catastrophic Events and Miscellaneous Negative Events. It is imperative that these mitigations be considered as these risks could increase and lead to long-term negative consequences for the environment of Masdar.
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CONCEPTUAL COST ESTIMATE

1]Foundations
1.1]Excavation 21485|m3 $30] $ 644,550.00
1.2|Piling / General Foundations 5 1,487,800.00 |m $ 7,439.00]$ 1,487,800.00
2|Temporary Works
2.1]Formwork S 8,100,000.00 |m2 S 300.00 | $ 8,100,000.00
3]Permanent Works
3.1]Factory
3.11]Molten Salt / Water Tanks S 1,814378.49 m2 $ 67.20| ¢ 1,814,378.49
3.12|Steam and Power Generation System | $ 3,709,765.23 [m2 | $ 137.40] S 3,709,765.23
3.13|Tower & Recievers S 3,844.91 |m2 S 85.44 | S 3,844.91
3.14]Groundwater Pump/Other $320,000}n/a | n/a S 320,000.00
3.2|Roof
3.21|Steel Columns 7800]no. S 7,800.00
3.22|Steel Pipe Roof Structure 502128|m2 S 502,128.00
3.23|Fabric 2 m2
3.3]Underground Transport Tunnel 4,090.91 |m2 S 4,090.91
4]Fit-out & Finishes 5400000|m2 S 5,400,000.00
5]Landscaping 8100000|m2 S 8,100,000.00
TOTAL COST ESTIMATE S 30,094,357.53
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Risk Assessment Matrix Description:
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ENVIRONMENTAL ASPECTS & IMPACTS RISK ASSSESMENT MATRIX SUMMARY

ACTIVITY ENVIRONMENTAL IMPACT g POTENTIALCUMULATIVE EMP REFERENCE & CONTROL MEASURES TO BE IMPLEMENTED
ASPECT/HAZARD RisK

Flora and Fauna Ensure full control, by monitoring any potential contaminations.
Soilcontamination
‘Conduct soltesting, use tolerant species of crops to reduce the
i l acid

Increase in soil acidity impact until a permanent solution can be identified.

Pt Gesp Tooted Tress that are Al st o aduce
concentration levels of aliniy. Masdar lreacy is high sainty
environment.

Excavation of Site (North Increase in urban salinity
Green Finger of Masdar
City) & Earthworks

Flora and fauna Survey the area and avoid areas that serve high purpose.

Excavating through

Cultural and significant heritage sites
cultural areas

Liaise with the Masdar community.

Prevent by conducting a thorough geotechnical investigation,
‘modeling the sail and different soil types.

5

sl instabiity Slope instability and erosion

Ground Water Contamination of Flora and fauna
grounduwater

Ensure any water released from the plant has been monitored and|
free of any problematic contaminants.

Ecosystems of nearby bodies of water Frequent water analysis.
Contamination through
cleaning chemicals of

treatment membrane

Treated water Al users of the treated water Rigourous water quality testing.

Pathogen contamination
ACadental connection

Excess Water between storm water and|
wastewater

‘The integrity of the pipeline as well as possible
effects to groundwater and geology

Ensure a large tank i kept on site to pipe the excess water to,
preventing the sludge ponds from overflowing.

Occupants of housing nearby the locations of
construction
Construction of Entire Loud noises due to
Project construction works

Survey the ares, allocating construction times to cause the least
disturbance, sound proof to best abilty.

5

Flora and fauna

[Energy consumption for the| - Increased atmospheric
operation of the plant 02

Utilize energy efficient tools and electricity where appropriate,
renewable energy have been used to mitigate any air pollution.

Global warming/Climate change effects

Water carts to be deployed within close proximity to construction

Dust negatively impacting air qualty of entire
estively mpacting air quality ‘works to mitigate dust generated during construction.

Excavation & Construction | _Production of dust community.

Construction of Tunnel and | Temporary road blocks
Projectadjacenttoroad |  during construction

Fire
Air pollution, explosion,
infrastructure damage Entire community, Flora and Fauna
and water contamination
Terrorist Attack

Contamination into
groundwater, destruction| Entire community, Flora and Fauna
of concentrated solar

Offer several detour routes to ensure no congestion within side

Motorists in the area
roads.

Monitor fire warnings and on high risk days ensure fire patrol are
on stand by. Install smoke alarms, sprinklers and fire hoses
throughout the plant. Educate employees on fire saftey.

Assign a dedicated hotline to report any suscpicous activty around
the concentrated solar power plant. Regular security patrols and
‘access to authorised peronal only.

During construction, account for any earthquake disturbances to
the structural integrity.

Entire community, Flora and Fauna Ensure adequate drainage throughout the site and surroundings.

Ensure that the facilities are well maintained. And f 2 breakage
does occur, a back up pipe is used i parallel to the one that has
broken.

Pipe damage/breaks Entire community, Flora and Fauna

Groundwater and salt

leak.
Pipe leaking Entire community, Flora and Fauna

f  pipe is leaking, having a monitoring system in place to enable
quick replacement of the damaged or loose section. Ensuring staff|
are wel trained on delivering great maintenance.
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