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Winning Formulas
The AIA COTE Top Ten program uses objective
criteria to measure the success of projects.
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76% predicted reduction from national
average EUI for the building type
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100% of power needs
are supportable
by on-site power
generation

72% of floor area has direct
views of the outdoors

87% of occupants
commute via
alternative
transportation

58% of
rainwater
can be
managed
on-site
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Amherst College New Science Center
Amherst, Mass.
Payette

Skylight Monitor Section Diagram
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1. Photovoltaic panel
2. Structural beam
3. Radiant cooling panel
4. Skylight
5. Fire protection system
6. Integrated lighting
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View of Commons from west
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By integrating systems and taking a holistic approach to sustainable
design, this lab building achieved an EUI 76% lower than the national
average for the building type.

At first, Amherst College, located in western
Massachusetts, just wanted a new home for its science
labs. Then it heard about Dartmouth. Amherst’s New
Hampshire rival had recently completed its own life
sciences center, which, despite being full of energyintensive laboratories, had an EUI of just 99 kBtus per
square foot per year—significantly below the average
for its building type.
“Amherst came to us and said, ‘We have to beat
Dartmouth,’ ” says Jeff Abramson, AIA, a senior
associate at Payette, the Boston-based practice hired
to design the school’s New Science Center. The firm,
which has developed a reputation for delivering highperformance, sustainable academic research facilities,
accepted the challenge—knowing full well that a deep
integration of systems was the only way to meet it.
In a typical lab building, air circulation is the
biggest energy demand, so the first step was to reduce
the amount of air required. That meant using highefficiency chilled beams to cool non-laboratory spaces,
and a cascade circulation system that recycles air from
the offices and common areas into the labs, where it is
vented out. Before leaving the building, the air passes

_ IntegratIon
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From the Architects: The Amherst College New Science Center provides
state-of-the-art facilities and a flexible space to support the college’s
science programs through the next century while reducing energy usage by
76% compared with a typical research building. It is organized around “the
Commons,” a dramatic multistory atrium. A roof that floats above unifies
the building, and skylight monitors integrate architectural and mechanical
elements that provide an overall comfort conditioning solution: chilled beams,
radiant slabs, acoustic baffles, and a photovoltaic array.
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Project Attributes
Architect: Payette
Owner: Amherst College
Location: Amherst, Mass.
Project Site: Brownfield
Building Program Type(s): Education—College/University (campus-level);
Laboratory
Year of Design Completion: 2015
Year of Substantial Project Completion: 2018
Gross Conditioned Floor Area: 251,000 square feet
Gross Unconditioned Floor Area: Zero
Number of Stories: Six
Project Climate Zone: ASHRAE 5A
Annual Hours of Operation: 8,760
Site Area: 522,922 square feet
Project Site Context/Setting: Rural
Cost of Construction, Excluding Furnishings: N/A
Number of Residents, Occupants, and Visitors: 1,380

through a convection heat recovery system, which
draws energy out of the exhaust for use elsewhere. The
firm also employed high-efficiency fume hoods in the
labs, each of which can be shut off when not in use.
Because of the building’s north–south orientation,
Payette also had to address the fact that its longest
wall—400 feet long, to be exact—was exposed to direct
afternoon sunlight. But the firm had already decided
that the wall needed to be almost all glass to allow
natural lighting into the center’s laboratories. The firm
installed high-performance triple-glazing with two
low-E coatings, one to deflect exterior light, the other
to reflect and retain internal heat. Inside the windows
run retractable shades; when lowered, they create a
solar chimney—the air between the window and the
shades absorbs external heat, which rises to a rooftop
monitor and radiant convective panels.
In other parts of the building, Payette kept glass
to a minimum: Much of the exteriors are brick or steel,
which are thermally separate from the internal walls,
further reducing demand on the HVAC system. “A lot
of detailing went into making sure we had a very highperformance skin,” Abramson says.
Payette paid equal attention to the building’s water
consumption—both as a sustainability strategy and as
a pedagogical tool. “Unlike in the West, New England
isn’t as sensitive to water,” says principal Michael
Hinchcliffe, AIA. “We tried to use this project to raise
awareness of water issues.”
The building directs rainwater from the roof to
a central reservoir on campus, where it is used in the
university’s cooling towers—saving up to a million
gallons of water a year. A water feature in the building
showcases water capture levels to occupants.
Raising awareness also meant making the building
overtly biophilic, starting by connecting it to the
college’s new greenway—a series of gardens, common
spaces, and paths that tie together the eastern side of
campus. Also, the center is shaped like a letter E, and
Payette placed rain gardens between its three arms.
Those gardens have quickly become oases for
students and wildlife. “You go in there and suddenly
you’re in your own world,” says Robert J. Schaeffner,
FAIA, the principal in charge of the project.
In the end, by making incremental, integrated
moves that work together to create a holistic
approach, the science center smashed Dartmouth’s
very respectable energy-use rating by eight points,
achieving an EUI of 91 kBtus per square foot per
year—a stunning 76% below the baseline for this
building type, according to Schaeffner. “We find that
as long as you set a clear number as a target, it’s easy
for us to achieve it,” he says. —C.R.
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Campus Plan

Previous Spread: View from northwest
showing pedestrian bridge over rail line
that connects Boston’s Fenway and
Roxbury neighborhoods
Below: Interior glass walls visually
connect labs to circulation and breakout
spaces, and to central atrium

Site Plan Showing Circulation
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A new lab building at Northeastern University proves that sustainability
isn’t just about energy, it’s also about connecting the community
through improved transit access and public pathways across the site.

For much of its 121-year history, Northeastern
University has been a commuter school, drawing most
of its students from the Boston area. But as its profile
has risen in recent decades, so has its need for new
campus facilities—above all, the sort of first-class labs
that mark a nationally ranked research university. Part
of that transition is the school’s new Interdisciplinary
Science and Engineering Complex, located on a
brownfield site—a former parking lot—across one of
the city’s main rail corridors from the campus.
From the beginning, the university wanted a
landmark building—not just a home for scientists
researching everything from robotics to biophotonics,
but a structure that linked together different parts of
campus and made a bold statement about the school’s
future. Payette, the Boston-based firm that won an
open competition to design the center, answered
that call by designing a broad, low-rising bridge of
a building. Open to the public, it serves as both a
gateway to the main campus and a link between two
Boston neighborhoods, Fenway and Roxbury. It also
facilitates access via walking, biking, or mass transit,
upon which 89% of building occupants rely.

_ COMMUNITY
Mandatory Metrics

Community Engagement: Stakeholders were involved throughout most of
the process
Walk Score: 91
Encouraged Metrics

Estimated Occupants Who Commute via Alternative Transportation
(Biking, Walking, Mass Transit): 89%
Estimated Annual Carbon Emissions Associated with the Transportation
of Those Coming to or Returning from the Building: 17.1 metric tons
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Project Attributes
Architect: Payette
Owner: Northeastern University
Location: Boston
Project Site: Brownfield
Building Program Type(s): Laboratory
Year of Design Completion: 2016
Year of Substantial Project Completion: 2017
Gross Conditioned Floor Area: 236,240 square feet
Gross Unconditioned Floor Area: 10,000 square feet
Number of Stories: Seven
Project Climate Zone: ASHRAE 5A
Annual Hours of Operation: 8,760
Site Area: 122,031 square feet
Project Site Context/Setting: Urban
Cost of Construction, Excluding Furnishings: $165 million
Number of Residents, Occupants, and Visitors: 1,302

While connections to the campus and to the
community are critical, Payette wanted to design
something even more significant: a truly, holistically
sustainable research building.“We didn’t want to just
make a pretty building,” says Wesley Schwartz, AIA, the
project architect. “If it was going to look exciting, it
would have to be more than skin deep.”
Early on, the firm recognized that air handling
is one of the chief energy demands of a lab building
like the Interdisciplinary Science and Engineering
Complex. For safety reasons, the air circulated in the
labs had to then be vented; it couldn’t be recycled
elsewhere in the building. So Payette devised a system
to use recirculated air as much as possible before it
reaches the labs: Fresh air is pumped into perimeter
offices, then out into a spacious atrium. The sunlight
that enters the atrium through a massive skylight heats
the air; as it rises, it is then delivered to the labs before
being exhausted. “The atrium is literally the lungs of
the building,” says Payette president Kevin B. Sullivan,
FAIA. “It’s a fusion of design and performance.”
The system also works to capture and reuse as
much heat as possible: A solar wall along the southern
side of the top floor captures heat in winter, while a
high-efficiency heat recovery system extracts energy
before the air is vented out of the laboratories. As a
result of these and other strategies—like a vertically
oriented brise-soleil that the firm calls a “solar veil”—
the complex achieves a 70% reduction in metered
energy use against the average for similar research
facilities. “These types of buildings use lots of energy,”
says lead principal Robert J. Schaeffner, FAIA. “So if
you can be strategic about energy use, you can have a
profound impact on the environment.”
The building also captures 99% of the rainwater
coming off its roof, which it uses for restroom
facilities—meeting 57% of its flushing demand. Guided
by the city’s strict requirements for stormwater
retention, the site uses rain gardens and bioswales to
irrigate native plants—in effect mimicking the wetlands
that once covered much of southwestern Boston.
Payette collected massive amounts of data to
inform its design. Using parametric modeling and
custom compositing software, the design team
generated scores of options for details as granular as
the width of the slats that make up the solar veil and
the circulation capacity of access routes. The firm
then fed that data to its engineering partner, Arup, to
integrate it into the overall modeling for the building,
which in turn shaped the design team’s decision
making. “That way, we can say we were making
informed decisions based on something more than
just what we liked,” Schwartz says. —C.R.

