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Exterior rendering with perforated solar skin with apertures of various size to control daylight and view, and wall panels with
applied graphics.

The jury was impressed by the thoroughly developed and comprehensively presented design, which manages the integration of a
coherent technical and structural concept, yet retains spatial and conceptual simplicity. The promising approach for sustainability
considers the full life-cycle of the structures including dismantling, and integrates a pragmatic concept for the use of renewable
energy sources. The design approach has been successfully developed as an integrative and spirited aspect of the overall concept
and achieves the desired spatial liberty, transparency between the inside and outside, and child-friendly atmosphere.

Project description by author

Relevance to target issues by author

The NZE K-12 High Performance School Prototype design is
an innovative learning environment that is a replicable
model of sustainability. The building comprises a readymade kit-of-parts assembled from off-the-shelf components.
The prototype is a winning competition entry for the Los
Angeles Uniﬁed School District which the District plans to
build on multiple campuses throughout Los Angeles to provide much needed facilities for charter schools and various
other uses. The design of the prototype is economical, high
performing, and ﬂexible that envisions a variety of learning
spaces, sizes, and qualities of space to challenge the traditional
school model, and to facilitate a diverse pedagogical models
and learning styles. The 2-level 2,800m2 (30,000ft2) prototype can accommodate classrooms for up to 500 students
and may also be reconﬁgured for gymnasium use, media
center, community center, to name a few.

Innovation and transferability – Progress
The NZE K-12 High Performing School Prototype is a highly
ﬂexible design comprising two independent structural systems: A pre-engineered metal building shell and a reconﬁgurable interior mezzanine. As such it accommodates a
variety of uses, spatial conﬁgurations, and site conditions.
The long-span steel structure is free of interior columns to
allow maximum ﬂexibility for interior space planning. Exterior cladding is non-structural allowing a variety of façade
treatments, and the use of moment and braced steel frames
allow walls, doors, and windows to be placed free of structural
constraints. The size of the building can easily be adjusted
by expanding or contracting the number of structural bays.

The prototype is designed to be a net zero energy building
and to achieve a LEED platinum rating from the USGBC.
Several innovative design features make this possible as
well as provide site-speciﬁc and climate-responsive solutions
with each iteration. The solar skin wrapping the building
creates a double façade for solar, acoustical, and environmental control based on variable site conditions and orientation. Consisting of modular panels of different aperture,
transparency, proﬁle, and directionality, the solar screen
will be used to optimize day-lighting and energy performance. Additionally, rooftop PV panels, natural daylight
and ventilation, solar hot water, and low-energy heating
and cooling that uses phase change materials in place of
refrigerants, will enable the prototype to achieve its net
zero energy target.
The design utilizes a pre-engineered factory-built structural
system for maximum ﬂexibility and adaptability. This has
several signiﬁcant advantages: The structure provides a
column-free interior that can be partitioned as needed and
readily reconﬁgured; the building’s size can be adapted to
various programmatic demands by adding or subtracting
structural bays; a design-for-disassembly approach, utilizing
bolted rather than welded connections, facilitates alterations
as well as end-of-life recycling; and factory-built components
result in reduced construction time, trafﬁc, waste, and cost.

Environmental quality and resource efﬁciency – Planet
The design strives to be as energy efﬁcient and sustainable
as possible, and incorporates a number of systems to achieve
its net zero energy goal. The building is wrapped by a solar
skin which creates a double façade for solar, acoustical, and
environmental control in response to site conditions and
orientation. Consisting of modular panels of different aperture, transparency, proﬁle, and directionality, the solar screen
will be used to optimize daylighting and energy performance. Additional features that will enable the prototype
to achieve net zero energy use include rooftop PV panels,
abundant natural daylight and ventilation, and a low-energy
heating and cooling system which uses phase change materials in place of refrigerants. The prototype is designed to
achieve a LEED platinum rating from the USGBC.
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Economic performance and compatibility – Prosperity
The prototype is constructed with mostly pre-engineered
components of varying degrees of ﬂexibility: Exterior structure, stairs, elevator, and plumbing; Exterior cladding and
fenestration; interior mezzanine and partitions; customized
climate system - skylights, ventilation shafts, light shelves,
photovoltaic panels, solar hot water, low energy ac units,
and the solar skin. It is easy and quick to build and rebuild
without sacriﬁcing variety, quality, speciﬁcity, economy, and
ﬂexibility.
Contextual and aesthetic impact – Proﬁciency
The prototype offers a variety of design combinations derived
from a menu of building components varying in shape, color,
materiality and transparency. With each iteration, the result
is a unique, aesthetic- and performative-solution made with
regional materials and technologies, i.e. the solar skin may
act as a daylight control, a thermal, acoustical, and privacy
buffer, a vertical landscape element, and an active learning
wall, made with horizontal bamboo slats or perforated steel
panels.
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As pioneering Italian teacher and psychologist Loris
Malaguzzi advocated, we believe in the power of environment as our third teacher. We are committed to the idea
that high performance schools increase student achievement and the goal of the prototype is to bring to school
design the same standard of excellence that the best school
innovators bring to their classrooms. With the prototype
design we celebrate the hidden potential in everyday materials and objects, make smart use of limited resources,
and turn constraints into creative opportunities. In the face
of ever-increasing building costs, regulatory complexity,
ecological imperatives, we embrace R. Buckminster Fuller’s
maxim of doing the most with the least, which lies at the
core of the prototype design concept, and which we view
as prerequisite to economical and sustainable design.

Rendering of building section and exploded exterior wall and solar skin assembly.

Ethical standards and social equity – People
Many L.A. charter schools make do in converted storefronts
and warehouses. The prototype school will provide permanent facilities for low-income and minority populations.
The best charter schools inspire their students to excel. As
architects, we strive to design to the same level of excellence
and to create buildings that are themselves tools for teaching.
By designing healthy and sustainable schools we may help
close the achievement gap and inspire better learning.

