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Ark of Masdar
Design Proposal

[bookmark: _GoBack]Ark of Masdar proposes to incorporate sport and art into electricity generation. It will provide sheltered parking space for 500 cars, offer drinking water for 2500 residents and keep 5000 healthy. 

The proposed design is capable of providing 153.3 MWh of electricity annually. The installation cost comes close to the limit at $19 per watt, however, this can be easily justified as the Ark of Masdar will provide significant health and social benefits in return.
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Three Pillar of Sustainability 
Environment, Economy & Society

Enivroment, economy, and society form the thirr pillars of sustainability development, and the prosed design can thus break down into three sections accordingly. More details will be covered in the calculation section.
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C. Environment Assessment Statement

The Ark of Masdar is environmentally friendly due to the following reasons:

· Reducing noise level by replacing wind turbine with vibration generator
· Reduce concrete by 30% using composite floor slab.
· Use recycled aluminium for frames.
· Passive cooling lower carbon footprint

References in Addition to Competition Package

https://www.researchgate.net/publication/264848061_Wind_Data_Collection_and_Analyses_at_Masdar_City_for_Wind_Turbine_Assessment
https://www.scad.ae/Release%20Documents/Energy%20and%20Water%20-%20Cover%20-%20EN-v2.pdf
https://www.mesia.com/wp-content/uploads/2017/09/Solar-for-Students.pdf
https://scholar.colorado.edu/cven_gradetds/396/
https://www.researchgate.net/publication/314213735_Speed_Breaker_Power_Generator
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A. Economical Sustainability

1. Human Power Generation:

Peak and Average output of human P = 1500 watt  Prg

Cost per person C:=2008

Installation Cost Per Watt Rp=—C=0133 2 g e C = 8
watt Prean  watt

Max. Capacity of gym Cap=200  (people)  Cypy=C-Cap=40000 §

Thus, hourly, annual and peak capacities can be calculated as:

Epor=PrpeanCap+1 hr=20 kW -hr By =Epgyp+365+14=102.2 MW -hr

Pyeai=PyngzCap=300 kW (Assume gym opens 14 hours a day)
2. Solar Power
Solar Panel Cost( including black, white, semi-transparent, and foldable panels):
Agpgar=22880 m® 8600-0.32-20=55040
watt watt
Solar Power: Lpean =264.03 2% Teai=344.13 2%
m m
Solar Panel Cell Cost: Chuna=12
— — watt —
Pranerr=lea=344.13 222 Pt peak =Pt Apra = T873.694 kW

mean® Atotar* 5.8 hr+0.75=26278.378 kW - hr
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3. Pressure and Viboration Generator:

12 Road breaker Generator
Pipearer=273.24 W (For 400 kg test load)

Prrcaker = Prreater | 2ol 9 _ 54 502 kW (Truck at weight limit of 36 ton)
- 400 kg
Pini=Pireaker ma+3+16=1180.397 kW 3 breakers at both ends of the 8 lanes
w
Prressure =50 W Ppreggure=0.1 —1 Cppai=5000 §
m

For peak generation, assume parking area reaches capcity of 500
cars while large trucks pass through entrance.
Proyi=Piregier+3=810.72 W

Py peak=Poreaker maz+3+ 16+ Prgy - 500=1590.257 kW

Assume Viboration Generation due to wind and car movement is half of that of
pressure, and annual capcity is 40% of peak capacity.

.5+ Proga_pea=T95.128 kW

= Proga_peak 0.3 12 R+ Pipyrasion 24 hr=24.808 MW - hr

>

Peak Power and Annual Capaicty

Preat: totar = Ppear+Ppanci peak + Proad_peak + Privoration=10559.08 kW
Allowed Installation Cost:
$
Cttow= +20 —=211181.592 §
o= Ppeattotat* 20 1o
Annual Capaicty:

Fanmat_totat™=Eanmuat+ Ep. anmuat+ Eroadériboration=153.286 MW «hr
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B.Social Sustainal
Assume average people workout 4 hours per week and gym open from 8 am to 10 pm
Capeity =200

14 hr+200-7
4 hr

Clg =N pemper= 700 §=3430000 §

Provide gym membership to N, =4900

Provide Parking to 500 cars  Cypping=500+100 §=50000 §

Water Collection:

Annual Rainfall of Masdar: Rainfall =75 mm

Total rain water collected:

Water consumption of
average human:

\s
Provide drinking water for: " _9483.041 (about 2500 people)
Vaiy 365

Energy Conserved for Desalination:

=5 KW-hr Energy required to desalinate 1 cubic meter of sea water
Froneereation =V o -—— E=8.58 MW -hr Energy Conserved Annually

m'

Return Period, assume material cost of $100000
Conateriar=130000 §

Cotatcost=C 200+ C tota1+ Croaa+ Crmateri= (2.025-10%) §
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