CASE STUDY: ALL-ELECTRIC BUILDING

2021

AWARD
WINNER

SACRED HEART SCHOOLS, ATHERTON WILLIAM V. CAMPBELL
ACADEMIC AND ARTS CENTER
LOCATION
Atherton
BUILDING TYPE
School, new construction
COMPLETION DATE
2019
SIZE
79,000 sq ft
ANNUAL OPERATING COSTS
$77,069
GROSS SITE EUI
20 kBTU/sf/year (targeted)
ENERGY USE
1,547,275 kBTU
TOTAL ENERGY PRODUCTION
509,600 kWh/year
ELECTRIC/TOTAL ENERGY
100%
TITLE 24 ENERGY DESIGN RATING
18
CONTACT:
Pauline Souza psouza@wrnsstudio.com

PenCleanEnergy.com

Project description
Since 1898, Sacred Heart Schools Atherton, an
independent, coed, Catholic, Pre-K-12 school has been
educating students to develop purposeful lives. For their
new 79,000-square foot William V. Campbell Academic
and Arts Center, they wanted a space that reflected
creativity and the arts while demonstrating their
collaborative, equitable teaching model and inclusive
student engagement mission. Sited directly across from
the historic Main Building, the project represents the
school’s foundational focus on educating the whole child,
and their deeper current environmental commitment.
Referencing the neighboring LEED Platinum structures, careful
planning of sustainable building and site systems helped preserve
the historic campus. Given height restrictions, the three-story, red
brick building was designed with one level below grade. A focus
on daylight autonomy resulted in the inclusion of light planks,
stair program as “light skewers”, and well-placed light monitors. A
high-performing building envelope, operable windows, radiant slab
heating and cooling, ceiling fans, and automated shades contribute
to user comfort, and are evident examples for educational moments.
A rooftop PV and distributed on-site stormwater management
approach with flow-through planters and a regional plant palette,
acts to protect and conserve water and energy.
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The project is anchored by the band room on the east and a maker
space to the west, each opening to extended outdoor space - an
amphitheater and courtyard, respectively. A state-of-the-art
performing arts and music wing, flex classrooms and study zones,
innovative dance, visual arts and maker studios, TV/radio station,
and administrative offices, provide artistically diverse programs
that promote cross-disciplinary collaboration. Teaching spaces
are intermingled with informal and formal gathering and learning
areas. Intimate spots to think, meditate, and relax open to places
for impromptu connections between staff, students and teachers.
The circulation section is a place to connect; not just to use as
passage. Hallways have touch down counters, embedded nooks,
and writable wall surfaces, expanding opportunities for creating
and collaborating.
SHS Academic and Arts Center is the final phase of a 10-year master
campus plan which entailed vibrant improvements including,
five LEED certified buildings, the first library in the country to
achieve ILFI’s ZNE certification, and an AIA COTE Top Ten building.
Committed to reducing the built environment’s impact for current
and future generations, the project used LEED, LBC and WELL
frameworks, is targeting ZNE, and tracking its reduced carbon.
Current tracking of energy usage through measurement and
Verification makes it a confident contender for ZNE certification,
underscoring the project’s commitment to improve the school, local
community, and larger world in which we live.

Building planning process

PASSIVE DESIGN
Shading
Daylighting
Envelope insulation
Insulated glazing
ACTIVE DESIGN
364 kW on-site renewable energy (solar PV )
Heat pump water heater
Radiant heating/cooling
Induction cooktop
Energy Star appliances
ENERGY USE BY CATEGORY
OTHER
21%

SPACE HEATING
6%
SPACE COOLING
16%
WATER HEATING
3%
LIGHTING
14%
ALL OTHER PLUG LOADS
40%

The project brought together stakeholders, community
members, and neighbors to bring sustainable, long-term
systems and improved IAQ solutions. The team worked
with SHS on building the operational strategies and
construction program, carrying out a communications
plan to ensure goals. They engaged manufacturers when
materials/products didn’t have their Environmental
Product Declarations. They consulted with peers and
their own green teams, and they joined industry forums
to learn from and share with their sustainable building
knowledge.
Plus, they pushed each other and their industries to look beyond
operational carbon and factor in the embodied carbon. As a result,
the project sourced the majority of materials regionally, which
curbed embodied carbon and transportation emissions, and
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Music room features natural light from clerestory
windows.
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minimized costs. Moreover, approx. 70% of the construction waste
was recycled, eliminating manufacturing pollutants.
Low-VOC material palette, focus on transparency through HPDs
and EPDs, plus the importance of CDPH, LBC Red List and LEED
frameworks, guided selection. Carbon calculations tracked carbon
decisions. The interior palette, chosen for beauty, durability and
sustainability, focused on reducing the amount of absorptive
surfaces (concrete vs carpet) for improved IAQ. The wooden ceilings
and doors were selected as a biophilic design element and the
low carbon concrete slabs were polished to provide a surface that
doesn’t trap dirt.
“Light skewers” provide daylight for below-grade
spaces.

A commitment to lowering energy demand and pollutants is
furthered with landscaping. Vegetation and wildlife habitats are
composed of an entirely landscaped campus. Materials were
selected for ease-of-maintenance, including low-water use plants
adapted to local conditions. Dark sky compliant LED lighting reduces
light pollution and energy loads. Integrated rain gardens and
thoughtful regional planting strategies limits use of irrigation.
Given stringent requirements of stormwater management due to
limited town infrastructure, the project handled rainwater passively,
and in a distributed manner. The Stormwater Management Plan uses
natural features to capture, treat and infiltrate water into aquifers.
Water is collected from rooftops and diverted to flow-through
planters to slow down flow during storms. Eighteen bioretention
basins detain runoff from the site, allowing for groundwater
recharge, and increases in the groundwater table. The SMP lessens
pollution from stormwater runoff while the vegetation reduces
particulate matter, limiting exposure to air pollutants.
Going all-electric further improved air quality. The targeted EUI is
20.1, greatly reduced from a baseline of 45.7. The roof-mounted
365 kW PVs are expected to produce more than 10% over the
predicted energy demand, mitigating GHG production and greatly
reducing pollutant emissions.
In sum, the process led with an integrated approach focused on
improved IAQ through biodiversity preservation, resource efficiency,
electrification, and renewable energy sources.
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Building and site description
Located on 64 acres in Atherton, the historic 120+ year
old campus features a mix of traditional architecture and
sustainable construction. The gentle-grade campus is
abound with trees, shrubs and lawns, is perimetered by
sports fields, and home to a small farm with livestock and
fowl, and a one-acre vegetable garden.
Nestled into the campus’ southern corner, the Center responds
to the school’s traditional design. Its red brick façade, bronzed
window casings and distinct ornamental metal screens reflects a
campus standard that blends the building with its environs. Through
proportion, scale and color, the project offers a contemporary
dialogue with the rest of the campus while respecting the strict
acoustical requirements of the city and neighborhood. The resultant
design is a 79,000-sf building that brings a diverse program under
one roof, breaking down barriers between student services, art,
music, language, science, machine shop, and tinkering.

William V. Campbell Academic and Arts Center.

The project takes advantage of the temperate climate with a design
that emphasizes wellness and a connection to nature. Using natural
lighting and ventilation as much as possible, every design decision
was an effort to improve indoor air quality while lowering energy
demand. The project is all-electric, minimizes non-renewable energy
consumption, sources healthy materials, and conserves water and
energy.
The simple rectilinear shape reduces material use, emphasizes
daylighting with a 35% window-to-wall ratio, and integrates various
façade strategies to lessen unwanted solar gain. Continuous rigid
exterior insulation and high-performing glazing are coupled with
automated exterior louvers. Shaped skylights, clerestory windows,
and translucent pavers that double as ceiling and walkway, minimize
electricity usage while providing access to light and air. Thoughtful
consideration was given to the multi-height walls and oversized
glass-enclosed stairwell and lobby, which pull in sunlight. Expansive
windows open to outside air and views. A rooftop PV array provides
more than all the needed energy, reducing air pollution and energy
bills. A sophisticated monitoring system tracks PV production, energy
use, and water use, providing real-time data, doubling as teaching
tool and tracker.
While the building relies on natural ventilation, augmented by ceiling
fans to increase air movement, for extreme months, a radiant slab
system is used for heating/cooling. A dedicated outdoor air unit
delivers outdoor air ventilation air to portions of the building that are
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Key design features.
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not within 20 feet of an operable window, ensuring natural air
flow throughout.
To encourage mobility, an amphitheater flows into the
landscape, doubling as extended classroom and plaza
seating area. Meandering pathways, strewn with vegetation
and wildlife habitats, connect students to the campus. Trees
and shrubs act as a natural barrier to perimeter streets and
parking, limiting exposure to transportation pollutants and
noise.

Lessons learned
Although this project is not pursuing LEED, it used
LEED, WELL, LBC frameworks to inform design and
system choices. While the rigors of documentation
were not necessary, tracking and policing materials
took time, consideration, and a dedicated team.
Designing to a campus standard doesn’t have to limit design
and systems choices. Creative use of windows, multi-height
walls, and lighting systems, such as pavers as light source,
pushed the boundaries of design.
Implementing building components and strategies from the
previous buildings that made up the master plan allowed
for efficiencies. Replicating design choices, such as using a
rectilinear shape, recessed entrances, and shading systems,
resulted in reduced timelines and economies of scale.
Communication and regular check-ins between the AEC team
and owner is key to reaching sustainability goals. Even if the
team has worked together for years, each project poses a
new challenge! Schedule more frequent check-ins to ensure
smooth communications.

While it’s hard to pull in natural light to all corners of a
basement, poking holes in the ceilings by enlarging stairwells
and using translucent pavers as ceiling material, coupled with
interior window walls, allows light to bounce throughout.
When rethinking the traditional classroom, think outside the
classroom. While the building houses maker spaces, studios
for dance, music and art, the team approached corridors as
informal learning areas to maximize transient spaces. Devising
these spaces took communication and pushed the design
team to balance their multi-needs.
Building orientation - we oriented the building so that the long
facades face northeast and southwest to minimize site impact.
The learning spaces on the south-facing facade of the building
have automated exterior horizontal shades to mitigate heat
and glare. The west entrance is deeply recessed to mitigate
solar heat gain. Coupling the orientation with daylighting,
natural ventilation, and good insulation and low-e glazing,
achieved an energy-efficient all-electric building.

PROJECT TEAM
Owner: Sacred Heart Schools, Atherton
Architect: WRNS Studio
Mechanical, plumbing engineer: Interface Engineering
Electrical engineer: Integral Group
Civil engineer: Sherwood Design Engineers
Structural engineer: Forell/Elsesser Engineers
Contractor: XL Construction
Acoustics: Salter
Landscape architect: RHAA

Building electrification is relatively new, with stakeholders
needing to be educated on the benefits of 100 percent
electrification. Appoint a dedicated person to field questions
and make the case for electric choices, such as non-traditional
HVACs that run on electricity. Appoint a technical expert for
all-electric construction to drive internal decision-making as
well as an expert to ensure the equipment will be properly
maintained.
When designing a subterranean level, consider the
psychological responses of individuals. Below-grade levels
have a perception of being dark, unsafe, and windowless.
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