Syracuse Resilience & Innovation Campus: Project Summary

The Syracuse Resilience & Innovation Campus is conceived not as a collection of buildings,
but as a single, integrated “Living Learning Organism.” This future-ready educational
environment, designed Syracuse, New York, serves as a global prototype for 21st-century
education, where the architecture itself is an active participant in the learning process,
community life, and planetary health.

The design is guided by four core principles. First, it is Pedagogically Radical, moving
beyond traditional classrooms to support emergent learning models. The architecture
facilitates this through a “Spectrum of Settings”—from collaborative “Hives” to solitary
“Caves”—and by treating the campus infrastructure as a live curriculum, where building
systems data becomes a tool for classes in engineering, data science, and environmental
studies. Second, the campus is Climate Positive. With architecturally adaptive weather/
solar towers integrated into the design. Syracuse’s harsh seasonal climate is not a
constraint but the primary design driver, transforming the campus into a living laboratory
for resilience, adaptation, and regenerative systems.

Third, the campus is Community-Integrated, intentionally blurring the lines between
academic, residential, and public life. The inclusion of a Lifelong Learning Hub and
intergenerational housing fosters a 24/7 community where students, faculty, industry
experts, and local residents learn side-by-side, erasing the traditional “town-and-gown”
divide. Finally, the design is Technologically Symbiotic, built from the ground up to be
managed by a pervasive Digital Twin. This real-time virtual model optimizes building
performance for facilities management while providing students with personalized
resources and a responsive environment.

The master plan organizes specialized buildings into a highly connected, walkable
ecosystem. The Nexus serves as the social and academic heart, while the Maker

Matrix functions as an applied innovation hub with industry-grade labs.

The Repository redefines the library as a sanctuary for deep focus and cognitive well-
being, and The Pulse athletic complex doubles as an energy-harvesting social venue.
Student housing in The Residences is designed as neighborhood clusters to build
community, and the Resilience Center, paired with the Utilities Plant, acts as the visible,
educational engine of the campus’s closed-loop metabolic systems.

The Syracuse Resilience & Innovation Campus is more than a school; itis a resilient node
within the city of Syracuse and a bold statement about the future. It demonstrates that the
most advanced, sustainable, and human-centric learning environments are those that are
fully integrated, adaptable, and desighed not just for education, but for life.
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Project Vision & Philosophy

A new campus flow for students in a changing world.
This campus is a Living Learning Organism . A fully
integrated, climate-resilient ecosystem in Syracuse, NY. This is
a dynamic prototype for a new educational paradigm,

designed not for the static student of the past, but for the
lifelong, interdisciplinary learner of the future.

Core Design Principles

Pedagogically Radical Moving beyond the classroom to support emergent,

student-driven learning:
@® Micro-credentialing & Skill-Sprints in the Lifelong Learning Hub
@ Ethical Tech Developmentin visible, transparent labs
@ The Campus-as-Curriculum, where building systems are live data for

learning

Climate Positive Transforming Syracuse's climate from a challenge into our core
curriculum:
@ AlLiving Laboratory for resilience and adaptation
@ Climate-Positive Systems that use snow, wind, and temperature swings as
design drivers
Community-Integrated *Erasing the lines between campus and community
to foster a 24/7 learning ecosystem:*
@ Intergenerational Living & Learning where students, faculty, experts, and
retirees collaborate
@ Seamless Blend of academic, residential, and social spaces
@ The Campus as a Neighborhood, deeply connected to the community
Tech no[ogica[[y Symbiotic Fusing the physical and digital into a responsive,
learning environment:

@ A Pervasive Operational Digital Twin for real-time optimization and
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°e . personalization
.‘ ° Responsive Environments that adapt to user needs and pedagogical goals
[ ] Da;a-,Enabled Learning Journeys that support each student's unique path
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Site Context: Syracuse as a Living Laboratory
Location: Syracuse, New York
@ The Ultimate Test: We embrace heavy snowfall, limited winter sun, and
temperature swings not as constraints, but as the core curriculum for resilience.
This campus is a living lab for surviving and thriving in a changing climate.
@ A New Campus Flow: A dense, walkable environment that prioritizes
serendipitous interaction, with all-weather connectivity via underground tunnels

ensuring year-round collaboration and a seamless blend of living and learning.

L]
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Digital Twin

For Facilities:

A dashboard and crystal ball. It monitors
every system in real-time (energy, water,
HVAC), predicts failures before they
happen, and automates efficiency,
ensuring the campus runs smoothly and
sustainably.

ADAPTIVE SOLAR ARCHITECTURE

For Students: It's a personal campus
assistant. It finds them the perfect study
space, guides them on efficient routes,
and turns the building's own performance
data into a live lab for their projects.

Site Context: All-Weather Pedestrian
Syracuse, New York: Syracuse’s harsh seasonal extremes—heavy snow, limited winter sun, and significant & Service Tunnels
temperature swings—are not obstacles, but the primary curriculum for resilience. This location transforms the

"4 campus from a theoretical model into a proven prototype for sustainable living in challenging environments.

SUNLIGHT SHADE/DAYLIGHT REGULATION v

Economic & Educational Engine:

Ad a p‘t ive S (o) la r A rc h itect ure Serves as a lifelong learning hub for local residents, from K-12 programs to adult skill-sprints.

The Weather/Solar Tower is the campus's environmental sensor, collecting real-time sun, wind, and
Partners with local industries (e.g., advanced manufacturing) in the Maker Matrix, creating a direct talent
weather data. The towers can react to weather and automatically react to the needs of the users. Shade pipeline

areas of the building more or less as necessary.

The Lifelong Learning Hub and public amenities intentionally blend students, faculty, and residents,
fostering a shared sense of place and breaking down town-and-gown barriers.

Typical Wall Detail:
Pressure-equalized, vented
rainscreen cavity

This data feeds the Digital Twin via fiber optics in the underground utility tunnels, allowing the campus

to automatically adjust shading, HVAC, and energy systems for optimal efficiency in Syracuse's climate.

The tunnels physically connect the tower to all buildings, making it the central node of a responsive, Thermal Bridge i?né':u.(;us
Ir rrier
. - . Free Rainscreen .
integrated system. Students can walk through the tunnels, that connect to each building on campus- this clips § Interior
E ’ Wall

is helpful with Syracuse winters. v
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Weather / Solar Towers

(located at each building and in project"yard)

4

"‘il\Towers reacting to
changing daylight/
solar heat gain
needs

Air Flow Insulation: High
Thermal Mass

f:ladding: Metal Panels,
Terracotta Panels or
Fiber Cement Panels

‘Average Direct Sunlight Hours per day
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Syracuse Resilience & Innovation Campus

Total Net Internal Area: 1651,784.44

The Pulse (Athletic & Community The Residences (Student Housing) The Nexus (Academic & Social Heart) The Maker Matrix (Applied Learning Hub)

Center) @ "Neighborhood" clusters with shared living @ Central atrium with multi-story living wall @ "Glass Box" Al Lab for transparent, explainable Al
@ Kinetic energy harvesting (piezoelectric rooms @®  Spectrum of Settings: "Hives" (collaborative), "Cells" training
floors, micro-generator equipment) @® Enclosed sky gardens on multiple floors (focus pods), "Lives" (social), "Caves" (quiet) Nano-fabrication cleanroom (Class 1000)

@ Retractable-floor auditorium

@ Main arena with convertible sports floor @ Lifelong Learning Hub on ground floor for Industry "Sandbox" labs for corporate partners

. . . . Cafeteria with integrated vertical aeroponic farm
@® Pool and multi-use courts intergenerational connection ® g P
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@® Showcase glass walls making innovation visible
@ Hybrid collaboration pods with immersive A/V °

@ Robotic delivery lockers for packages & meals Proiject review pits for 360° team critiques
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Syracuse Resilience & Innovation Campus

Resilience & Utilities Complex

@ Atmospheric water generators for drinking
water

Anaerobic digester converting waste to energy
Educational walkway through working utilities

Disaster simulation bay for emergency training

Vertical aquaponic farms for campus food
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The Repository (Library & Wellness
Sanctuary)

Neurodiversity & Cognitive Wellness Wing

Sensory modulation pods & deep focus chambers

Precision daylighting with light shelves

Earth tubes for passive geothermal heating/cooling

Acoustic zoning from silent to collaborative
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First Floor

Maker Matrig

The Project Yard (Outdoor Flexible
Space)

@ Reconfigurable drone & robotics testing zone

@ Solar canopy structures with charging
stations

@ Piezoelectric tile pathways

@ Pervious pavement for stormwater
management

@ Serves as outdoor spillover for the Maker

Matrix
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Site Plan
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To demonstrate our human-centric design, we followed four
users through a single day. Their stories show how the
campus’s architecture actively supports learning, well-being,
and community at every turn.

The Users:
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The Residences
(Student Housing)
Night:
@ Maya, Leo, Chloe: All end

® Maya, the Senior, hunting for a job.
® Leo, the Freshman, hunting for friends.
® Chloe, the Junior, hunting for a technical
breakthrough.
® Maria, the Facilities Manager, ensuring the campus
itself thrives.
The Narrative: Their paths cross in planned and unexpected
ways, from a chance mentorship in the Nexus, to a
collaborative breakthrough in the Project Yard, and a facilities
rescue in the Maker Matrix. The campus isn't just a backdrop;
it is the supporting character that enables every success, (L::plcﬁ?:gef;f;fsszeigj:g Fystems &job search)

proving that a truly smart campus designs for human community) O Maria Garcia - Head of Facilities
& Digital Twin Operations Manager spaces and chance encounters

up in the same Sky Garden
lounge, sharing a pizza.

@ Interaction: They recap

their day, realizing their

individual journeys—from the

Chole - Junior AI Robotics
Student (hands-on innovator,
project team leader) O Maya - Senior Engineering

Student (focused on sustainable

Nexus classroom to the Maker

Matrix lab to the Project Yard

test—were all supported by

the intentionally designed

connection.
the campus fosters.




The Pulse (Athletic & Community Center)
Evening:

@ Maya: Is running on a treadmill, clearing her head after her
presentation.
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Chloe & Leo: Arrive together, still talking about their successful

collaboration.

@ Interaction: Maya sees them and jogs over. "Look at you two, o
collaborating across departments already." Leo laughs, "You were
right. Everything here really is connected." Ve
o ‘

The Nexus (Academic
& Social Heart)

Morning:

@ Leo: Attends his first "Introduction to
Engineering" class in a flexible classroom, feeling
overwhelmed but excited.

@ Maya: Presents her senior thesis on campus
energy algorithms in the main atrium.

@ After her talk, Maya finds Leo looking at her
data visualizations. "First year? It gets less
intimidating, I promise. The campus itself is the

best teacher."

Late Morning;:
@ Leo: Seeks refuge in a silent study to process his morning

class, using the sensory-friendly lighting to focus.

@ Maria: Is there, physically inspecting an air quality sensor
that reported a anomaly to her Digital Twin.
@ Maria notices Leo and speaks quietly, "Smart move. These

pods are perfect for resetting. The building is designed to

help you focus." Leo smiles, grateful for the reassurance.

The Repository (Librarf/ & Wellness Sanctuary)

The Maker Matrix (Applied Learning Hub)
Afternoon:

Leo: Seeks refuge in a silent study "Cave" to

process his morning class, using the

sensory-friendly lighting to focus. 7

Maria: Is there, physically inspecting an air ‘
quality sensor that reported a anomaly to her o
Digital Twin. o
Interaction: Maria notices Leo and speaks o*
quietly, "Smart move. These pods are perfect ;[01'.

resetting. The building is designed to help i/.ou

focus." Leo smiles, grateful for tr.\efeéssurance.

. Resilience & Utilities Complex
¢ Throughout the Day - Background:
J Maria: Her day begins and ends here, monitoring the
campus-wide systems. While the students interact with the
"symptoms" of the campus (a flickering light, a stuffy room),
she manages the "health" of the entire organism from this hub,

ensuring their interactions are possible.

Weather / Solar Towers
Throughout the Day - Background:
@ Maria: Travels through the underground passageway to
check on buildings in-person.

@ The towers react to wind/ solar all day.
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The Project Yard (Outéloor Flexible Space)

Late Afternoon:

Chloe: After fixing the robot, takes it to the Yard for a
full-speed mobility test.

Leo: Is there with his drone club, practicing aerial
maneuvers.

Leo's drone accidentally captures perfect footage of Chloe's
robot navigating obstacles. He shows her the video. "This
aerial view shows your bot wobbling on the turns." Chloe

grins, "That's the missing data! Can you send me that?"



