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We are a multidisciplinary team of engineers and architects ranging from first-

year students to seniors. We are dedicated to the design of efficient, sus-
tainable and innovative buildings, and focus on high-performance buildings
which requires building science, energy efficiency, structural and mechanical
systems, resilience, and water conservation and other skills. We aim to con-

Instructors: Melody Baglone, Pamela Cabrera, tribute to climate solutions that can be used to decarbonize the building sector.
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Population Growth:
520 students -> 900 students

New Academic Building ) g
Construction: = -SCHOOL
+60,000 sqft

Building 555 Renovation:
+32,000 sqft

Additional Needs:

¢ 19 Additional Classrooms
e Competition-sized Pool

e Gymnasium

e 4| abs

BOAT
CONSTRUCTION
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DESIGN GUIDING CONCEPTS B

Define & expand community

space, promote circulation & access
while considering historic context for
practical and economic conservation &
adaptation

Minimizing carbon footprint to reach net
zero with material reuse and renewable
energy sources

Respond sectionally to climate
conditions to form a resilient campus

Integrate mechanical systems with
architecture and structure for high
performance



]l CAMPUS OVERVIEW

The New Academic Building
includes sports facilities, larger
classrooms, labs and flexible
multipurpose areas, and the
new boardwalk connecting the
overall campus. We focus on
the experience of students by
introducing outdoor and indoor
areas for events and commu-
nal activities.
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\
BUILBING 555

NEW ACADEMIC BUILDING

SOLAR PANELS & SKYLIGHT

GREEN ROOF

GYM

COMMUNAL AREA

POOL

CLASSROOMS/LABS

PROMENADE & LECTURE HALL

FLOOD RESILIENT PROGRAMS
(Boat Storage, Rainwater
Storage, Utility Rooms)

BOARDWALK

RENOVATED BUILDING 555:
LABS & CLASSROOMS



» NEW ACADEMIC BUILDING

PROGRAM

ROOF CANOPY
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ROOF GARDEN
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OCCUPANT EXPERIENCE &
G SPACES

FLEXIBLE LECTURE HALL

FOLDING
PANELS

I Architecture AL GATHERING AREA

.v R“ 1 iy

Durability and
Resilience

Engineering ELEVATOR CORE

GLASS
WHITEBOARD

CLUB AREA e
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PROGRAMMATIC DISTRIBUTION <

FLOOD RESILIENCE
%

NEW ACADEMIC BUILDING BUILDING 555

| FILL FOR BASEMENT

B Architecture
GENERATION OF OUTDOOR COMMUNITY + DEBRIS, WASTE, SOIL FROM

. SPACE & FLOOD PATH EXCAVATION & LANDSCAPING
I Durability and

Resilience

. . FLOOD SENSITIVE PROGRAMS: GYM, CLASS-—
Engineering ROOMS/LABS, ROOF GARDEN, BOARDWALK 100-YEAR FLOOD LINE: 12ET

500-YEAR FLOOD LINE: 15FT
Integrated
Performance

Energy

Embodied = =
Environmental
Impact

l Occupant
Experience

FLOOD RESILIENT PROGRAMS: GYM, CLASS-

Comfort ROOMS/LABS, ROOF GARDEN, BOARDWALK

Market Analysis



STRUCTURAL STRATEGY FOR 500-YEAR EXTREME EVENTS ¢
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NATIVE PLANT RESILIENCE

The bathtub style foundation system incorporates resistance to extreme storm
events in terms of strength and serviceability. Grade beams span between pile caps
to provide lateral stability and support the pool slab in case of liquefaction or up-
lift caused by an elevated water table. Monolithic pours are used to make integral
connections seen in the typical plan and section A-A as well as reduce the number
of expansion and construction joints. Waterproofing wrap, Drainage mats and hard

board insulation are added to prevent stagnation of salt-water near foundation.
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HIGH VOLUME LOW SPEED FAN

ECODAN CRHV GHP BATTERY STORAGE DOAS SYSTEM HEAT PUMP
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ENERGY PILES
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Energy Pile Capacity
Slinky Capacity

Total Energy Pile Capacity
Total Slinky Capacity

Total Heat Sink Capacity

Peak Heating Load

Peak Cooling Load

0.042 kBTU/hr/ft
0.026 kBTU/hr/ft"2
269 kBTU/hr

347 kBTU/hr

616 kBTU/hr

497 kBTU/hr

740 kBTU/hr



] INTEGRATED
ROOF SYSTEM o

I—P RAINWATER COLLECTION & REUSE / / /2

T T T T T T GUTTER COLLECTOR PIPE

5000 GALLON RAINWATER TANK
(LOCATED AT 3RD FL)

— (I S

UPPER LEVEL BATHROOM ROOTING ROOF GARDEN PLANTER
Architecture 10x BATHROOMS
Durability and
Resilience RAIN-CATCHING FACADE SAMPLE PRECEDENT
SITE IRRIGATION ROUTING LOWER LEVEL BATHROOM ROUTING
Engineering r—» SITE IRRIGATION
Integrated ] :
Performance i //// W2 N L AN\ )
Energy //// v [
i I
. B A —_——
| Embodied f— D 5,000 GALLON
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ALUMINUM FRAME
GLASS
EVA ENCAPSULENT

y, o
"t* /" SILICON SOLAR CELLS

EVA ENCAPSULENT

BACKSHEET
JUNCTION BOX

A

Under normal conditions, the solar panels col-
lect power that goes through an inverter with a
99% efficiency and distributes it to the building
then the lithium ion batteries. The automat-
ic transfer switch is engaged, connecting the
building to the PV panels and the battery. The
batteries are located in an ABB eStorage Flex
40 Fully integrated Energy Storage System on
the green roof and the second-floor MEP room.
This system is equipped with fire suppression
and allows us to integrate the components
that we see fit to optimize performance.

DC BATTERY

SOLAR PANELS

v

=
] —3 [

HYBRID INVERTER

BACKUP CIRCUITS

SWITCHBOARD
‘ ELECTRICITY GRID
HOUSEHOLD APPLIANCES



Architecture

i o CLASSROOMS

Sjloinicering NEW ACADEMIC BUILDING
s cozated INTEGRATED PERFORMANCE

Energy

Emquled RAINCATCHING
Environmental ROOF SYSTEM WEST FACADE FACADE
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ACOUSTICALLY PROTECTED
TRANSFER VENTS

S i —
EXTERIOR SHADE ; i
§ EXTERIOR SHADE TURN AIR DUCT SUPPLY AIR DUCT - - EXTERIOR SHADE

GREEN ROOF

/ AR TRANSFERS TO 7‘_““ = r
, COMMON SPACE TO [
A SINGLE EXHAUST AT THE

BACK OF CLASSROOMS

CLASSROOM |
b v m

y LECTURE HALL I

THERMAL MASS ON THE FLOOR = AIR TRANFERS
TO EXTEND NATURAL VENTILATION PERIOD THROUGH ACOUSTICALLY PROTECTED

LOCAL TRANSFER VENTS
CROSS VENTILATION

Architecture

In the active mode, the radiant panels are engaged and
Durability and conditioned cool air is moved from the DOAS to the ducts
Resilience located in the classroom and hallway. In the passive mod-

el, warm air travels from the glazed windows and heats

ACTIVE & PASSIVE MODES FOR THE the classrooms and eventually the hallway from radiation.

Warm air also makes its way to the unconditioned prome-
Integrated

Performance NEW ACADEMIC BUILDING CLASSROOMS nade and is warmed through radiation.

Energy

Engineering

Embodied
Environmental
Impact

Occupant
Experience

I Comfort

Market Analysis



.TURN AIR DUCT SUPPLY AIR DUCT

DOAS ONLY IN i
HEAT RECOVERY OPERATING |
WITH ECONOMIZER

LECTURE HALL I8 LECTURE HALL

THERMAL MASS ON THE FLOOR

SUPPLY AND RETURN AIR TO CAPTURE PASSIVE HEAT FROM SOUTH WINDOWS

ALSO CIRCULATES TO THIS SPACE

Architecture
In the active mode, the radiant panels heat the classroom

Durability and and the hallway, where air is moved through the DOAS and
Resilience is redistributed. In the passive mode the sun is positioned

. . at a lower angle, allowing a longer period of time for the
Engineering classrooms, hallway and the promenade to warm up from

Integrated radiation. ACTIVE & PASSIVE MODES FOR THE
Performance NEW ACADEMIC BUILDING CLASSROOMS
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PO0L & GYM

IC BUILDING
ORMANCE

CLERESTORY WINDOWS

OMPETITION-SIZED
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Architecture

Durabili d The cooling mode includes a small duct that lets in outside air
Rg?ﬁ e;zg an to the second-floor gym, allowing cool air to circulate from the
bottom, throughout, and to the top of the space. Then this cool

Engineering air will make its way to the return ducts. The first floor is equipped
COOLING THE GYM /| POOL with rotating doors that will be left open to allow for cool fresh air

Integrated to flush out the humid air that is created by the pool. This fresh air

Performance will also go through the return ducts and will provide some cool air

to the unconditioned promenade.

Energy

Embodied

Environmental

Impact

Occupant

Experience

Comfort

Market Analysis

rr re e

OPERABLE W S re ;*”ERABLEDOORS EXHAUST AT THE TOP F
& ) I ‘ h ] FAN ASSISTED NATURAL VENTILATION EXHAUST ‘
\ ‘

|

I




Architecture

Durability and
Resilience

Engineering

Integrated
Performance

Energy
Embodied
Environmental

Impact

Occupant
Experience

Comfort

Market Analysis

The heating mode has the radiant panels engaged and
fans located on the roof circulation air to prevent stratifica-
tion. Air is also being moved into return ducts to be circu-
lated throughout the building. The passive diagram of the
building would primarily show that the building is gaining
heat through solar radiation from the sunroof.

WINTER

HEATING THE GYM /| POOL
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] GYM & POOL DAYLIGHTING T
ANALYSIS T
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Lighting is an essential component to occupant comfort and build- Ji 1’“
ing energy use. We integrate the architecture through the skylights “Tjan Feb  Mar Apr May Jun  Ju Auwg Sep Ot Nov Dec

Day of Year

of the sawtooth roof above the gym and the curtain glass adjacent
to the hallways for increased natural lighting. A daylighting analysis
conducted using Climate Studio in Rhino found that around 89 per-
cent of the space has spatial daylight autonomy, meeting the 300-
lux (28 Foot-candle) standard for 50 percent of operating hours.
This significantly reduces the lighting energy needed for the pool
and gym. It was then estimated that around 185,300 kBTU can be
saved annually with natural lighting.
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> RENOVATE & RETROFIT

BUILDING 555

MOVABLE PARITIONS SOLAR CHIMNEY WOOD FLOORING RECONFIGURABLE TABLES

= 111

STAIRWAY ENTRANCE EXISTING FACADE BATHROOMS



BEFORE

AFTER




BUILDING 555

L, HEATING & COOLING

The retrofit of Building 555 includes Radiant Ceiling
Panels on the first floor for resiliency and in the slabs
on the 2nd and 3rd floors, with the mechanical equip-
ment on the 3rd floor. A solar chimney modifies an
existing one, aiding passive heating and cooling of the
space when needed. Mineral wool insulation will be
used for its effectiveness, resilience, and soundproof-

ing qualities.
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) eco

Building 555 EcoForest
EcoGeo Geothermal Heat
Pump

Building 555 Versetec
700 Indoor DOAS + ERV

OPENED SOLAR CHIMNEY
GLAZING AT THE

TOP OF CHIMNEY

ACOUSTICALLY PROTECTED
TRANSFER VENTS

HOT AIR

MOTORIZED
OPERABLE WINDOWS

CEILING FANS

CLASSROOM /
LAB

ACOUSTICALLY PROTECTED

CLOSED SOLAR CHIMNEY [IRANSEERIVENIS

CHIMNEY IS USED TO
BRING AIR BACK TO

THE DOAS
DOAS -
HEAT PUMP SUPPLY AIR
| THROUGH

CEILING FAN TO MIX
STRATIFIED AIR

RAISED FLOOR
AIR LEAVING THE DOAS GETSHRf| Ja=pm=-sy————myymiiy=
THROUGH THE RAISED FLOORS
TO SUPPLY THE INTERIOR

RADIANT FLOOR

WITH THERMAL MASS

RADIANT CEILING
IN THE FIRST FLOOR

RETURN DUCT
ALL AIR GOING DOWN INTO
RGOS

FIRST F| AIR
- E—— SUPPLIED VIA
EILING DIFFUSER




—-CAMPUS ENERGY
-~ ANALYSIS

PV PANELS ON ROOF

RENOVATED BUILDING 555

DECK




ENERGY MODELING

The pool is the largest consumer of energy, taking up half of
the energy use, followed by the gym, classrooms and labs,
resulting in the NAB with a source EUI of 50, Building 555
with a source EUI of 47 and an overall EUI of 51. Despite the
energy intensive programs in the NAB, the building still falls
well below the average source EUI of secondary schools in
the same climate zone

Architect :
renitecture Energy Use Intensity (kBtu/ft2-yr)
Durability and

Resilience o 51

. . 47
Engineering

Integrated
Performance

] Energy

l Embodied 16 16

Environmental 15

Impact

Occupant
Experience

Building 555  New Academic Campus

Comfort Building

Market Analysis u Site EUI Source EUI

Building 555: 475.35 Mega BTU

New Academic Building: 1,191 Mega BTU

Electricity:
1,666.35 Mega BTU

» PROGRAMMATIC

Classrooms: 398 Mega BTU

Stairs: 9 Mega BTU -

Labs: 209 Mega BTU I

Hallways: 131 Mega BTU

Restrooms: 34 Mega BTU

Utility Room: 8 Mega BTU
Elevators: 1.35 Mega BTU
Locker Rooms: 15 Mega BTU

Gym: 350 Mega BTU

Pool: 511 Mega BTU



» SOLAR GENERATION & ZERO ENERGY BUILDING

ENERGY MODELING

RadMap 1: All Surfaces: 350 kBTU/ft* . . . All-Electric Zero Energy Building (ZEB)
N — Form Finding Analysis on Isolated PV Angle Eniergy/Uss Intensity (EUN
L e 45 1256 47 %0 °!
1296
"5 8 40 1308 15 16 16
o el
) g 30 11227983 C U b
Building 555 New Academic Campus
1224 Building e
0 1070 p
Cun R Me A Me an W Aw Se 04 N Om Maximum Solar Radiation (kBtu/ft2-yr)
. Solar panels are only allowed on the new academic building, as Building 555 is a historical landmark building. We =T}
Architecture used the Climate Studio extension on Rhino to determine the optimal 40 deg tilt angle. The annual direct solar
L. radiation is 350 kBTU/ftA2 and the 22% efficient sun power solar panels produce around 2.8 million kBTU a year, ) )
Durability and making our buildings, net- zero energy buildings with a net Source EUI of negative 15 kBTU/sf. The excess energy Mot EU ol
Resilience production will go into a battery pack system for grid-failure events or be sold back to the grid.
Engineering
Integrated Annual Direct 0.042 kBTU/ft”2-year
Performance Solar Radiation
Ener
I Eneroy Total PV Panel 36,993 ftA2
JJ Embodied Area
Environmental
Impact
PV Panel 22%
Occupant — Efficiency
Experience
Comfort Annual Energy 2,848,461 kBTU/yr

Generated
Market Analysis



EMBODIED ENVIRONMENTAL

Embodied carbon benchmark @

IM PACT Cradle to grave (A1-A4, B4-B5, C1-C4) kg COze/m?

200-290 B
Total Embodied Carbon Cost for { ) m

Life of Structure + Envelope: 1,191 tons CO2e (290-380) @
(380-470) D

(470-560) =

Area Embodied Carbon Cost: 250 kg/m"2 CO02e

Yearly Embodied Carbon Cost: 2.14 kg/m”2/year C02e

= Carbon-negative CLT superstructure (85% ) .
' T T } 9 X . ( ° Global warming kg CO.e - Life-cycle stages
Architecture o1 reduction compared to equiv.conc. structure)
Durability and - .
Resilience % Local materials sourcing
Engineering z:fifl
Integrated
Performance Zf\l Structural replacement redundancy + end of
,@ life harvest
] Energy
Embodied : :
| Envirormental /Ql‘é Direct construction waste + excavated earth
Impact use
Occupant
Experience
Comfort Carbon Cost Payback w/ PV to NYC electric: 10-12 years A1-A3 Materials - 85.7% A4 Transport - 6.7%

. : @ B4-B5 Replacement - 6.4% @ C1-C4 End of life - 1.2%
Market Analysis Path to Grade A: Recycled Steel, Hempcrete, alt. Insulation
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PLANNING FOR CLIMATE SOLUTIONS CENTER
CONCEPTUAL DRAFT RENDERING

The construction of the New Academic Building is part of the larger redevelopment plan
of Governors Island as part of an effort to establish a Climate Solutions Center for New
York City. The development aims to turn the island into a hub for climate research with
a focus on environmental justice and resiliency. Developing new facilities for the Harbor
school is expected to generate opportunity for research into climate change, providing
an opportunity for student involvement as well as piloting solutions for NYC communi-
ties affected by extreme weather events, which disproportionally impact lower-income
neighborhoods.

MARKET ANALYSIS

LABOR OUTLOOK FORNYC
CTE PROGRAMS IN NYC, BY HIGH SCHOOL TYPE

410 413

200 202 200
146 144 141 18

147 148 139

115 120 120 126 126 123 128

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
CTEHS Academic HS

Total

Source: Research Alliance calculations based on data obtained by the NYC Department of Education.

Anticipated overall budget of $84 Million

$79 Million New Academic Building | New Construction

$5 Million Building 555 | Renovation

School Construction Authority budgets $90,000 per new/renovated student seat on avg.

$20 Billion Available from NYC Department of Education (DOE)

Successful Local Construction Precedents
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ROOF GARDEN
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