SOLAR PRESENT

Narrative

Solar - Relating to or determined by the Sun.
Present - In a particular place; Existing or occurring now; A gift.
Solar Present is a portal to Masdar City in Abu Dhabi and it is inspired by the moments when the Sun touches Earth as it enters and exits the East and West horizons. We use proportion, shape, orientation and the elements to connect the portal’s dimensions with other spheres in our solar system and the people experiencing it. 

The Portal contains three sculptures made of earth harvested from the site. Each sculpture corresponds to a moment of the Sun’s trajectory around Earth.

Where the Sun rises, there is a sculpture dedicated to desalinate water using direct solar heat. The desalinated water is used for site irrigation and to provide a cooling mist throughout the portal. The center, is a sculpted elliptical underground breezeway that provides shaded gathering areas throughout the day while connecting the East and West parts of the site. The Sun’s exit holds a rammed earth spherical-quadrant oriented to maximize solar exposure to its spiral made of standard modules of monocrystalline silicon photovoltaics.


Sculpture Characteristics:

Sun Sculpture:
· Provides a gathering shaded area below.
· Generates 1,500 MWh annual capacity.
· Uses standard sized pv panels arranged in a visually pleasing spiral form.
· The pv batteries and systems are contained inside the sculpture and away from sight
· Lights up during night and special events
· Net zero electricity

Underground Breezeway:
· Connects the East and West portions of the site
· Contains shaded seating and gathering areas.
· Cooler temperature by using earth’s thermal mass.
· Air cooling mist for human comfort.
· Provides a space for safe pedestrian crossing under the street level.
· The breezeway lowest point is at 7m below grade [the water table is at 10m-13m below grade].

Water Sculpture:
· Solar water desalination plant.
· Doubles as a rainwater collection tank.
· Collects / produces up to 248,000 liters per month. It satisfies the site’s water demands.
· The water is used for landscape irrigation and micro-climate air cooling mist.
· Net zero water balance
· 2,000,000 liter tank capacity for additional recycled water reservoir.
· Has the capacity to serve as water storage for neighboring buildings as part of the recycled water program.






Technologies Used

Sun Sculpture Technology:

The Sun Sculpture uses standard size modules of high efficiency monocrystalline silicon photovoltaics in this proposal. The following pages show the cut sheets of the solar panel product used for our proposal energy analysis. However, the Sculpture’s design allows it to accommodate a diverse range of rectangular shape photovoltaic products. The diagram below illustrates the Sun Sculpture technology in more detail: 
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Water Sculpture Technology: [Passive Technology]

The Water Sculpture uses solar heat to perform as a water desalination plant. This passive technology enables the sculpture to satisfy the site’s water demands - including landscape irrigation and a micro-climate air cooling mist proposed for the site. The diagram below explains the sculpture’s components in more detail:
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Environmental Impact Summary

The project creates a balance between its environmental elements. The Sun Sculpture can produce up to 1,500 MWh annually and harvest  up to 2,000,000 liters of water per year for the site’s water needs. The  Water Sculpture is optimized to collect rainwater on-site and use passive solar heat to evaporate saltwater and collects the condensed water in a tank so it can be used for site irrigation. The site plants will benefit from this renewable reservoir and in return, it will create a more comfortable environment for people in  the urban landscape. The collected water can also be served as a mist to create microclimates for gatherings and public use. The water demand is throughout the year in balance with a net zero water use with the potential to connect with an urban recycle water program.

The electricity is provided by standard modules of  photovoltaics in the Sun Sculpture. They can produce enough electricity for the site and share with the urban grid. The annual power generated can offset up to 1,000 tons of eCO2. The project incorporates local earth for additional thermal mass and the onsite energy and water harvesting. All the materials considered result in an embodied carbon of 700 tons of eCO2. With a rapid potential to balance the embodied carbon, the site can become carbon neutral in a short period, along with water and energy neutral. 




















Water Evaporation Study
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Photovoltaics Solar Energy Study[image: ]:


Additional Photovoltaics Solar Energy Study:
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Salt Water Evaporation for Water Sculpture:

A Surface area 600 m2
volume 600 m3
Xs Max Saturated Rate 0.027 kg/kg
Xh Humidity Ratio 0.22 kg/kg
hwe enthalpy of water 2256 kJ/kg
v velocity of air 0.5 m/s
gh Evaporated water per hour _ kg/h
q heat supply 541 kW
Evaporated Water per 8hr day 8280 kg/h
per month 248400 kg/h

(liters)

(liters)

X240 days (8 months of sun) 1,987,200.0 kg/h liters

Energy Comparison:

Energy to desalite comparison:
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Desalinated Water Collection:

0

Evaporation from Water Surface
gh=0A (xs-Xx)

gs = amount of evaporated water per second (kg/s)

gh = amount of evaporated water per hour (kg/h)

© = (25 + 19 v) = evaporation coefficient (kg/m2h)

v = velocity of air above the water surface (m/s)

A = water surface area (m2)

xs = maximum humidity ratio of saturated air at the same temperature
as the water surface (kg/kg) (kg H20O in kg Dry Air)

x = humidity ratio air (kg/kg) (kg H20 in kg Dry Air)

Data from NOAA:

Annual Rainwater for Abu Dahbi
108,876 gallons
412,140 liters

Desalinated Water Collection: vs. Stormwater

B Stormwater Collection: [l Desalinated Water Collection:

Jidhil
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PV Annual Solar Energy
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RESULTS

PVWatts Calculator

1 ,51 5,227 kWh/Year*

Month Solar Radiation AC Energy Value
(1h /2 | day ) (1wh ) ($)
January 5.48 113,642 NA
February 6.49 119,788 NA
March 6.10 124,703 NA
April 6.62 127,556 NA
May 7.34 142,736 NA
June 7.25 135,027 NA
July 7.03 133,774 NA
August 7.20 136,401 NA
September RAL 131,258 NA
October 6.69 130,310 NA
November 5.79 112,677 NA
December 5.18 107,354 NA
Annual 6.52 1,515,226 0

Location and Station Ident

Requested Location dubai
Weather Data Source (INTL) ABU DHABI, UNITED ARAB EMIRATES 71 mi
Latitude 2443 N

Longitude 54.65°E

PV System Specifications (Residential)

DC System Size 874 kW

Module Type Standard

Array Type Fixed (open rack)

Array Tilt 20°

Array Azimuth 180°

System Losses 14.08%

Inverter Efficiency 9%

DC to AC Size Ratio 12

Economics

Average Retail Electricity Rate

No utility data available

Performance Metrics

Capacity Factor
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HIGH EFFICIENCY POLY MODULE

CS6X-340(345|350|355P-FG

Canadian Solar’s Dymond CS6X-P-FG module is
a72 cell double-glass module with an extended
power output warranty. By replacing the traditional
polymer backsheet with heat-strengthened glass,
the Dymond module has a lower annual power
degradation than a traditional module and better
protection against the elements, making it more
reliable and durable during its lifetime.

KEY FEATURES

Up to IEC1500 VDC system voltage,
saving on BoS cost

Minimizes micro-cracks and prevents
snail trails

21.5 % more energy generation

Fire Class A and Type 3/ Type 13
certified according to IEC 617302/
MST 23 and UL 1703

5400 Pa snow load, 2400 Pa wind
load

CANADIAN SOLAR INC.

" .
> CanadianSolar

*Transparent
double-glass
module can be
provided upon
request.

(30)
\13!9:/; power output warranty

e 10\ product warranty on materials
year:j and workmanship

MANAGEMENT SYSTEM CERTIFICATES*

150 9001:2015 / Quality management system

150 14001:2015 / Standards for environmental management system

OHSAS 18001:2007 / International standards for occupational health & safety

PRODUCT CERTIFICATES*

1EC 61215 /1EC 61730: VDE / CE / MCS / CEC AU / INMETRO
UL 1703: CSA/ IEC 61701 ED2: VDE / IEC 62716: VDE

IEC 60068-2-68: SGS

Take-eway

@Cet e

*We can provide this product with special BOM speciically certified with salt
mist, ammonia and sand blowing tests, Please talk to our lacal technical sales
representatives to get your customized solutions

CANADIAN SOLAR INC. is committed to providing high
quality solar products, solar system solutions and services
to customers around the world. No. 1 module supplier for
quality and performance/price ratio in IHS Module Customer
Insight Survey. As a leading PV project developer and
manufacturer of solar modules with over 30 GW deployed
around the world since 2001.

545 Speedvale Avenue West, Guelph, Ontario N1K 1€6, Canada, www.canadiansolar.com, support@canadiansolar.com
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CS6X-345P-FG / I-V CURVES
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ELECTRICAL DATA | STC* MECHANICAL DATA
CS6X-340/345/350/355P-FG Specification _Data
Nominal Max. Power (Pmax) 340 W 345W 350 W 355W_ Cell Type Poly-crystalline, 6 inch

Opt. Operating Voltage (Vmp) 37.6V 37.8V 38.1V 38.2V
Opt. Operating Current (Imp) 9.05A 9.13A 9.21A 930A
Open Circuit Voltage (Voo) __ 45.9V 46.0V 46.2V_46.4V
Short Circuit Current (Isc) 9.62A 9.69A 9.79A 9.84A
Module Efficiency 17.42%17.67% 17.93% 18.18%

Cell Arrangement 72 (6x12)

Dimensions 1968x992x5.8mm (77.5x39.1x0.23 in)
without J-Box and corner protector
1971x9958.5 mm (77.6%39.2x0.33 in)
protector) without J-Box

(Ind. corner

Operating Temperature -40°C ~ +85°C
Max. System Voltage 1500 (IEC) or 1000 V (IEC/UL)
Module Fire Performance Type 3/Type 13 (UL 1703)

or CLASS A (IEC 61730)
Max. Series Fuse Rating 15A
Application Classification Class A
Power Tolerance 0-+5W

* Under Standard Test Conditions (STC) of irradiance of 1000 W/, spectrum AM
1.5and cel temperature of 25°C.

ELECTRICAL DATA | NMOT*
CS6X-340/345/350/355P-FG
Nominal Max. Power (Pmax) 251 W 254 W 258 W 262 W
Opt. Operating Voltage (Vmp) 34.6V 34.8V 35.1V 35.1V
Opt. Operating Current (Imp) 7.25A 7.32A 7.36A 7.45A

Open Circuit Voltage (Voo)  42.9V 43.0V 432V 43.4V
Short Circuit Current (Isc) 7.76 A 7.82A 7.90A 7.94A

Weight 27.5 kg (60.6 Ibs)
Front / Back Glass 2.5 mm heat strengthened glass

Frame Frameless

JBox SplitJ-Box, IP67, 3 bypass diodes

Cable 4.0 mm? (IEC), 12 AWG (UL)

Cable Length  Portrait: 400 mm (15.7 in) (+)/ 280 mm (11.0 in)

(Including Connector) (-); landscape: 1160 mm (45.7 in); leap-frog
connection: 1670 mm (65.4 in)*

Connectors T4 series

Per Pallet 30 pieces, 930 kg (2050.3 Ibs)

Per Container (40 HQ) 660 pieces

*For detaled information, please contact your local Canadian Solar sals and technical
representatives.

TEMPERATURE CHARACTERISTICS

Specification Data

* Under Nominal Module Operating Temperature (NMOT), irradiance of 800 W/,
spectrum AM 1.5, ambient temperature 20°C, wind speed 1 s

PERFORMANCE AT LOW IRRADIANCE

Outstanding performance at low irradiance, with an
average relative efficiency of 96.0 % for irradiances
between 200 W/m?* and 1000 W/m? (AM 1.5, 25°C).

*The specifications and key festures contained n this dtasheet may deviate sightly
from our actual products due tothe on-gaing innovation and product enancement.
Canadian Solar Inc. reservesthe right to make necessary adjustment tothe
information described herein at any time vithout further notice

Plesse be kindly advsed that PV modules should be handled and installed by
qualfied people who have professional skls and please careflly read the safety and

installaion instructions before using our PV modules.

CANADIAN SOLAR INC.

Temperature Coefficient (Pmax) 39%/°C
Temperature Coefficient (Voc) .29% /°C
Temperature Coefficient (Isc) 0.05%/°C

Nominal Module Operating Temperature (NMOT) 43 + 3 °C

PARTNER SECTION

545 Speedvale Avenue West, Guelph, Ontario N1K 1E6, Canada, www.canadiansolar.com, support@canadiansolar.com

Mar. 2015, All rights reserved, PV Module Product Datasheet V5.573_EN
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‘STANDARD PHOTOVOLTAIC MODULES
CONFIGURED IN A SPIRAL SHAPE
TOTAL AREA = 35004

THE SPACE IN BETWEEN THE PY MODULES
1S DESIGNED TO LIGHT UP AT NIGHT AN
DURING SPECIAL EVENTS

OPEN AIR AREA BELOW THE PY MODULES
THIS AREA ALLOWS HEAT TO FSCAPE UPWARDS
THROUGH THE GARS BETWEEN THE MODULES. IT ALSO
'PROVIDES SPACE FOR THE PANELS T0 BE ACCESSED
FOR MANTENANCE FROM THE SERVICE PLATFORM

STRUCTURAL CONCRETE SHELL

ENERGY STORAGE SYSTEMS DISTRIEUTION
EQUIPMENT, AND OTHER REQUIRED ELECTRICAL
COMPONENTS ARE CONCEALED WITHIN THE
SCULPTURE AND ARE ACCESIELE FOR MAINTENANCE
AND REPLACEMENT

CONCRETE COUNTERWEIGHT SLAS, TS FUNCTION 5.
O SHIFT THE SCULFTURES CENTER OF GRAVITY S0
THATITTILIS 10 AN OFIMAL SOUAR EXFOSURE ANGLE
AND 10 PROVIDE A FLAT SERVICE PLATFORM THAT CAN
'ACCOMODAIE ELECTRICAL EQUIPMENT

RAMMED EARTH SHELL MADE WITH EARTH
HARVESTED FROM THE SITE THIS 5 THE EXTERIOR
SURFACE OF THE SCULPTURE. THIS MATERIAL ALLOWS
THE EXTERIOR OF THE SCULPTURE T0 STAY COOL AND
SAFE T0 TOUCH
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THIS SCULPTURE S D
RAINWATER AND T0 DESALINATE SALT WATER
/SING DIRECT RADIATION FROM THE SUN.

THE WATER IS USED TO SATISFY THE IRRIGATION
EMANDS OF THE SITE AND T0 PRODI
AMICRO-CUMATE MIST T COOL THE AIR IN
GATHERING AREAS.

THE SCULPTURE'S RESEVOIR TANK HAS THE
ACITY TO SERY WATER STORAGE FOR
HEORING BUILDINGS AS PART OF THE
CYCLED WATER PROGRAM
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Project Costs:

Materials Area / Volume Unit Price Total Price
Concrete (m3) 9500 $125 6% $1,187,500
Rammed Earth (m3) 6975 $300 11% $2,092,500
ETFE Membrane (m2) 1800 $50 0% $90,000
Excavation (m3) 38000 $130 26% $4,940,000
Landscaping (m2) 7320 $125 5% $915,000
PV Systems 3800 $120 2% $456,000
Water Systems 24400 $30 4% $732,000
Site Lighting 24400 $30 4% $732,000
Site Furniture 24400 $25 3% $610,000
General Construction 24400 $50 6% $1,220,000
Maintenance 24400 $10 1% $244,000
Design and Engineering 18% $3,304,750
Artist fees 12% $2,300,438
$18,824,188

$22,589,025
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TOTAL:

$22.6 MM

+ $6.4 MM
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