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EX 1: MATERIALS
Design Intent: To explore the strength of a sponge when reinforced by paperclips. The sponges are given 
a “skeleton” by sticking the paperclips in when dry. Wetting the sponge allows for more �exiblility when 
bending the paperclips. When the sponge dries again, it regains its rigidity.
Work�ow: Hand-modeling, Rhino
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EX 7: PARK+
BY: ALEXANDER LLANTADA
CRITIC: GONZALO LOPEZ GARRIDO
Today’s world is facing a crisis due to global warming and overpopulation. I decided to propose a building that can solve both of these problems. The building’s 
structural walls will make a grid. Each square inside the grid will include a metal fence that will have plants growing through it. The outside will contain both 
delicate flowers that only bloom in warm weather and evergreens that will stay the same year round. As a result, the building will appear green in the fall and 
winter, and change into a variety of colors during the spring and summer.  The plants outside the building will reduce the amount of carbon dioxide in the air 
surrounding the area. The long core of the building will be a vertcal farming center. Vertical farms can produce just as much food as regular farms, but they can 
fit in the most crowded cities. Because of this, more can be placed without destroying wildlife. The narrow end of the building contains a supermarket and a 
cafe for the visitors. These facilities will only serve food grown in the vertical farm. This demonstrates the convinience of having a vertical farm in a crowded 
area, since very little transportation of the crops will be necessary. The building contains parking lots and a path for cars. On levels alternating with the parking 
lots, a path for people circles around the core, which is guarded by the same kind of wall that is on the outside. This allows visitors to walk between two walls 
covered in exotic plants that are protected from the elements, while still enjoying fresh air from the outside, which flows in through the fence. Before reaching 
the top level, the visitors must walk through the vertical farming section. This allows them to see how their food is grown and how the workers keep them 
healthy. All of the flat roofs contain gardens for the people to see. This building will be both aesthetically pleasing and functional. 
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Freedom of Speech means that anyone can freely voice their opinions in public, whether through speech, writing, music, or visual 
media. The government can’t silence anyone for their opinion, even if it is offensive or protests against the government. Just like 
how everyone can say anything, nobody has to listen to or agree with everything. While conflicts will definitely occur due to differing 
opinions or even hate speech, these occur among the individuals in society, so it is the responsibility of the government to stay out of it 
and let the people handle it themselves. Sexual comments and threats are obvious exceptions. The gallery that focuses on Freedom of 
Speech gives visitors a view of the interior courtyard and any events taking place in it, allowing them to hear the conversations below.
Freedom from Want means that everyone should have a life where they are satisfied with what they have. This is a life with all the 
necessities (food, water, clothes, shelter, etc.). Material possessions do not count. This gallery contains artwork focusing on people who 
are less fortunate, both around the world and within our country. 
Freedom of Religion give anyone the right to follow any religion, or not follow a religion at all. This gallery contains artwork related 
to various religions, commentaries on their effects on society, ideas about God, etc. In the center is a prayer room that relies only on 
architecture to give a spiritual feeling. There are no religious symbols in the prayer room, so that the room can feel welcoming to all.
Freedom from Fear means that no one should have to live in fear of attack from another country. The random columns and narrow 
passages make this gallery appear unsettling to visitors, representing the fear. At the end is a balcony that frames a view of the United 
Nations building, telling the visitors that there is nothing to fear as long as the United Nations is still keeping the peace. The art in this 
gallery promotes world peace and shows the horrors of war.
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4/22/2020 PVWatts Calculator

https://pvwatts.nrel.gov/pvwatts.php 1/1

Caution: Photovoltaic system performance
predictions calculated by PVWatts® include
many inherent assumptions and
uncertainties and do not reflect variations
between PV technologies nor site-specific
characteristics except as represented by
PVWatts® inputs. For example, PV modules
with better performance are not
differentiated within PVWatts® from lesser
performing modules. Both NREL and private
companies provide more sophisticated PV
modeling tools (such as the System Advisor
Model at https://sam.nrel.gov) that allow for
more precise and complex modeling of PV
systems.

The expected range is based on 30 years of
actual weather data at the given location
and is intended to provide an indication of
the variation you might see. For more
information, please refer to this NREL report:
The Error Report.

 

Disclaimer: The PVWatts® Model ("Model")
is provided by the National Renewable
Energy Laboratory ("NREL"), which is
operated by the Alliance for Sustainable
Energy, LLC ("Alliance") for the U.S.
Department Of Energy ("DOE") and may be
used for any purpose whatsoever.

The names DOE/NREL/ALLIANCE shall not
be used in any representation, advertising,
publicity or other manner whatsoever to
endorse or promote any entity that adopts or
uses the Model. DOE/NREL/ALLIANCE shall
not provide

any support, consulting, training or
assistance of any kind with regard to the use
of the Model or any updates, revisions or
new versions of the Model.

YOU AGREE TO INDEMNIFY
DOE/NREL/ALLIANCE, AND ITS AFFILIATES,
OFFICERS, AGENTS, AND EMPLOYEES
AGAINST ANY CLAIM OR DEMAND,
INCLUDING REASONABLE ATTORNEYS'
FEES, RELATED TO YOUR USE, RELIANCE,
OR ADOPTION OF THE MODEL FOR ANY
PURPOSE WHATSOEVER. THE MODEL IS
PROVIDED BY DOE/NREL/ALLIANCE "AS IS"
AND ANY EXPRESS OR IMPLIED
WARRANTIES, INCLUDING BUT NOT
LIMITED TO THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE ARE EXPRESSLY
DISCLAIMED. IN NO EVENT SHALL
DOE/NREL/ALLIANCE BE LIABLE FOR ANY
SPECIAL, INDIRECT OR CONSEQUENTIAL
DAMAGES OR ANY DAMAGES WHATSOEVER,
INCLUDING BUT NOT LIMITED TO CLAIMS
ASSOCIATED WITH THE LOSS OF DATA OR
PROFITS, WHICH MAY RESULT FROM ANY
ACTION IN CONTRACT, NEGLIGENCE OR
OTHER TORTIOUS CLAIM THAT ARISES OUT
OF OR IN CONNECTION WITH THE USE OR
PERFORMANCE OF THE MODEL.

The energy output range is based on
analysis of 30 years of historical weather
data for nearby , and is intended to provide
an indication of the possible interannual
variability in generation for a Fixed (open
rack) PV system at this location.

144,533 kWh/Year*RESULTS

System output may range from 136,815 to 153,567 kWh per year near this location. 

Month Solar Radiation
( kWh / m2 / day )

AC Energy
( kWh )

Value
( $ )

January 4.71 9,281 1,072

February 5.66 10,025 1,158

March 6.65 12,906 1,491

April 7.20 13,146 1,518

May 7.43 13,847 1,599

June 8.23 14,583 1,684

July 8.47 15,431 1,782

August 7.78 14,035 1,621

September 7.17 12,596 1,455

October 6.04 11,324 1,308

November 5.04 9,496 1,097

December 3.96 7,863 908

Annual 6.53 144,533 $ 16,693

Location and Station Identification

Requested Location New York City

Weather Data Source Lat, Lon: 40.77, -73.98  4.2 mi

Latitude 40.77° N

Longitude 73.98° W

PV System Specifications (Commercial)

DC System Size 78 kW

Module Type Premium

Array Type 2-Axis Tracking

Array Tilt 0°

Array Azimuth 225°

System Losses 14.08%

Inverter Efficiency 96%

DC to AC Size Ratio 1.2

Economics

Average Retail Electricity Rate 0.116 $/kWh

Performance Metrics

Capacity Factor 21.2%

Solar Panels

Alexander Llantada
Four Freedoms Center

Solar Panels









Results per Life Cycle Stage

Four Freedoms Center
Four Freedoms Center Life Cycle Analysis
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Life Cycle Stages
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Transportation [A4]
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End of Life [C2-C4]
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Egress Stairs



Egress Travel Distances Level 1

Egress Travel Distances Level 2

Egress Travel Distances Level 3






