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Introduction


“Solar radiation is the primary source of renewable energy. Besides offering a direct source of energy, it drives the Earth’s climate creating opportunities to draw energy from wind, waves, tidal (together with the moon) and a host of biological sources… Since the sun drives every aspect of the climate it is logical to describe the techniques adopted in buildings to take advantage of this fact as ‘solar design’.” 1
Peter F. Smith, Architecture in a Climate of Change


Humans continue to adapt to the rhythms of light and darkness in the eternal cycle of night and day as the sun rises and sets, season after season, millennium upon millennium. We find ways to harness the forces of the sun and wind to sustain our lives, and these forces have shaped the built environment. Our ancestors used simple and ingenious strategies to create dwellings, neighborhoods, public spaces, villages, and even sophisticated solar cities. The forces of the sun and wind have inspired architectural design at all scales, from building form to plan, section, materials, and detailing. We have always relied on the sun and wind to meet seasonal needs for lighting, heating, and cooling; always celebrating our relationships with the varied places and climates of the world.


Not until the mid-twentieth century, with the widespread construction of roads, distribution of fossil fuels, and manufacture of mechanical systems were we able to turn our backs on the sun and wind as providers of light, heat, and air. As a consequence, in just a few decades we have witnessed an exponential growth in the consumption of resources, production of pollution and waste, and alienation from the natural world. Fortunately, in response to this grim trajectory, architects and designers from around the world are joining a movement to create buildings that mitigate global warming and climate change. Zero-energy and carbon-neutral architecture has emerged as a top priority, although low-energy and low-carbon design is often more readily achieved.
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Detail of the slatted roof eave on the Kingspan Lighthouse in Watford, UK. As the first net zero-carbon house in the United Kingdom, this prototype is designed to respond to the impacts of climate change. Poetic and pragmatic design considerations are integrated in ways that embody both a new solar aesthetic and a new level of solar performance.


A true architecture of the sun and wind is more than the sum of passive strategies, technological systems, and ecological engineering. Buildings that are shaped by the sun and wind promote social and ecological values by revealing how our lives can be powered by renewable resources; and just as importantly, they also promote aesthetic values by creating relationships with place and site that are based on the form-giving and poetic attributes of these forces. The new solar architecture has a thin profile that optimizes light and air; it employs an ecological envelope that is responsive to the site and environmental forces; it reduces or eliminates dependence on fossil fuels, is renewable, and strives for little or no carbon-based energy consumption.


Above all, a true architecture of the sun and wind is beautiful and fosters health, well-being, and a connection to the local site and ecosystems. As architect Sim Van der Ryn explains in Design for Life: “Architecture is ‘re-membering’— putting back together our collective dreams… The building should tell a story about place and people and be a pathway to understanding ourselves within nature.”2 This new generation of architecture uses the sun and wind not only to address energy and resource consumption but also to awaken, or “re-member,” our ecological relationship to the world and to express an ecological aesthetic.
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Detail of the terraces and hanging gardens at the Sino-Italian Ecological and Energy Efficient Building (SIEEB) at Tsinghua University, Beijing, China. Photovoltaic shading devices provide thermal and luminous control while generating electricity. A terraced building form was selected to block northern winter winds and admit winter sun, while providing solar control and shading to the south during summer months.
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Aerial view of the observation tower and landscape at the Steinhude Sea Recreational Facility, Germany. The building is sited to minimize ecological impacts and to protect a neighboring bird sanctuary as well as to take advantage of northern views over the Steinhude Meer while harvesting on-site solar energy.


The growing interest in zero-energy and carbon-neutral architecture is generating an evolution in design processes, strategies, and protocols. Evidence of this transition is found in recent legislation, revisions to green standards and guidelines, new evaluative tools, and in design firms that are striving to learn more about the issues. It is a hopeful sign that a great number of projects are in the development stage. In the next few years there will be many more precedents to help designers understand the architectural opportunities and challenges of reducing or eliminating fossil fuel consumption and greenhouse gas emissions.


The firms that have designed the ten architectural projects featured in this book are leading the way into a new and more sustainable future. Differing in size, location, and scope, these projects can be viewed as pilot studies, in some cases even experimental endeavors, that explore and expand the role of the sun and wind in reducing or eliminating our dependence on fossil fuels. The ten case studies reveal that there is no single strategic approach to low- and zero-energy architecture. Formal, aesthetic, and expressive responses are as varied as are the individual architects and design firms. Yet, a common thread in all of the projects is a deep commitment by the design teams to harvest the sun, wind, and other sources of on-site renewable energy to heat, light, and cool the buildings. Spanning the range of these architectural expressions we also find approaches to solar design that integrate ancient lessons of passive and climate-responsive design with state-of-the art technologies and new, innovative approaches to high-performance and responsive building envelopes. Working within essential solar and climate-responsive parameters, we find seemingly unlimited formal, stylistic, and expressive design opportunities.


Five broad themes emerged from the study of these pioneering works. First, the projects inspire change. They strive to go beyond incremental improvements to energy codes and instead respond to the design problems with deeper ecological solutions. Second, the projects respond to place. The works are clearly informed by the environmental forces of their immediate site in addition to the surrounding landscapes. Passive strategies that are essential in reducing energy consumption are coupled with renewable-energy technologies to take advantage of the particular diurnal and seasonal attributes of sun and wind in each location. Third, the projects tend to be modest in size and scope. The architects eliminate excess and seek multiple pathways toward efficiency and ecological effectiveness. The projects find ways to do more with less without compromising design integrity.
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North facade of the west bedroom pavilion at the Rozak House on Lake Bennett in Australia’s Northern Territory. The building envelope creates a minimal boundary and plays a critical role in achieving zero-energy and low-carbon emission goals. Porches, screened walls and floors, jalousie windows, and solar louvers enclose spaces while creating dynamic and adjustable connections.


Fourth, the projects focus on design of the envelope as a means to create a responsive skin that enhances building performance, ecological response, and connections to the site. And last but not least, the projects are beautiful. They demonstrate that design excellence is as important as is ecological performance. These five themes guide us through the thoughtful and elegant ways in which the architects have approached the new solar architecture to achieve ecological effectiveness within aesthetically beautiful designs.


Each case study includes an overview of the design intentions, climate and site responses, daylighting and thermal strategies, energy systems, lessons for the next generation of sustainable design thinking and practice, and a profile summarizing design strategies. Basic solar analyses are provided for each case study using the Ecotect Solar Tool to illustrate the varied diurnal and seasonal conditions for solar access at the site scale. The solar studies are illustrated for the solstices and equinoxes (December 21, March/September 21, and June 21) at 9:00 a.m., noon, and 3:00 p.m. In addition, each case study includes a summary of climate data which was developed with the Ecotect Weather Tool (using the Energy-Plus weather data from the US Department of Energy) to provide a general introduction to the seasonal averages in temperature, relative humidity, solar radiation, wind speed, and prevailing wind direction. The solar studies and climate data are intended to provide the reader with a general overview of the context and prevailing bioclimatic conditions that informed the architectural design and are not intended for design or engineering purposes.


The following case studies may be useful in inspiring a broader understanding of the potential of the sun and wind to shape the next generation of sustainable architecture. The pioneering architects and projects featured in the case studies reveal the promise of a new solar architecture that responds deeply to the ecological challenges of our day, while recognizing that when our buildings delight our senses, architecture can help inspire us to dwell more lightly on our beautiful Earth.


Endnotes:


1Peter F. Smith, Architecture in a Climate of Change (Oxford: Architectural Press, 2001), 33, 45.


2Sim Van der Ryn, Design for Life (Layton, Utah: Gibbs Smith, Publisher, 2005).




Chapter 1


Fostering an ecological vision


“We are now experiencing a moment of significance far beyond what any of us can imagine. What can be said is that the foundations of a new historical period, the Ecozoic Era, have been established in every realm of human affairs. The mythic vision has been set into place. The distorted dream of an industrial technological paradise is being replaced by the more viable dream of a mutually enhancing human presence within an ever-renewing organicbased Earth community… In the larger cultural context the dream becomes the myth that both guides and drives the action.” 1
THOMAS BERRY, theologian and historian,
The GreatWork: Our Way into the Future


“Solar power: All energy is solar energy, stored in different forms. Every two minutes the sun gives the earth more energy than is used annually world-wide. It is the only renewable resource with the capacity to provide all the energy we need on a global level.” 2
BRUCE MAU, Massive Change


To reach the next level of sustainable design we will need more than just the best ecological design strategies, principles, and performance indicators; we will also need a new vision to inspire our imaginations. As Thomas Berry explains in The Great Work, the challenge of our day is to envision a new ecological era: “History is governed by those overarching movements that give shape and meaning to life by relating the human venture to the larger destinies of the universe. Creating such a movement might be called the Great Work of a people… The Great Work now, as we move into a new millennium, is to carry out the transition from a period of human devastation of the Earth to a period when humans would be present to the planet in a mutually beneficial manner… This is our Great Work and the work of our children…”3 This vision will come into being when we design not only to make a profound ecological difference, but also to guide new ways of living on Earth. David Orr, Professor of Environmental Studies at Oberlin College in the USA, argues that we— homo sapiens sapiens—are the design challenge: “The greatest impediment to an ecological design revolution is not, however, technological or scientific, but rather human… A real design revolution will have to transform human intentions and the larger political, economic, and institutional structure that permitted ecological degradation in the first place…”4


During the past decade there has been significant progress in mainstreaming ecological principles into architectural practice. A variety of voluntary sustainable design guidelines and standards such as the US Green Building Council’s Leadership in Environmental Design, the UK’s Code for Sustainable Homes, and the International Organization for Standards (ISO 21930:2007) have been established around the world. Although we have seen expectations for ecological performance raised through such regulatory codes and building standards, the scope and breadth of the current ecological challenges require an even greater level of leadership from the design communities. We need innovative designers to imagine ever-deeper ecological visions of the future. This will require more than the incremental, yet slow, changes we have seen over the past several decades.


In considering the panoply of emerging trends and responses to the design challenges occurring throughout the world, Bruce Mau from the Institute Without Boundaries, cites the wisdom of former US president John F. Kennedy, whose words are as relevant today as they were four decades ago: “The problems of the world cannot possibly be solved by skeptics or cynics whose horizons are limited by the obvious realities. We need people who can dream of things that never were.”5 Over the past several years, we have seen new visions and depths of innovation emerging as designers reconsider the interrelated design consequences of fossil fuel consumption and greenhouse gas emissions. This has led to a growing focus on zero-energy, zero-emission, and carbon-neutral design; as well as explorations into plus-energy and carbon-sequestering approaches that promote the healing principles of regenerative and restorative design. To reach zero and go beyond, designers are looking with renewed interest and commitment to the abundant and renewable resources of sun and wind. Nearly 30 years ago, legendary innovator and visionary R. Buckminster Fuller encouraged designers to look to nature, and specifically the sun, for answers to our ecological design challenges: “Nature as the omniinformed and omni-concerned, omni-considerate cosmic designer discovered and heeded the fact that human organisms and their absolutely essential ecological support complex could not operate safely at a distance of less than ninety-two million miles away from the nearest atomic-energy plant—the sun—and all the latter’s lethal radiation involvements. The would-be exploiters of atomic energy on board our planet Earth will in due course discover there is no way for them to solve atomic-energy-radiation wastedisposal problems save by rocketing it all back into the sun, where it belongs. Humans will then have to learn how to keep all humans and their ecological support system operating successfully on our vastly adequate daily income of solar atomic energy.”6 As authors Sophia and Stefan Behling explain in Solar Power, the sun is the giver of all life and all energy on Earth: “The sun is the Earth’s only energy source… Solar energy is far more than just radiation… Solar energy reaches the atmosphere in various forms. The sun is a non-polluting source of renewable energy and is essential in the formation of wind, clouds, thunderstorms, rain, and other weather conditions, some of which can be converted into usable energy.”7
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View of the kitchen, dining area, and outdoor garden spaces in the First LivingHome in Santa Monica, California, USA. Large floor-to-ceiling sliding doors enable the inhabitants to extend the house into the gardens as the seasons change.


The new ecological designers have developed fresh and effective ways to integrate both passive design and active systems into projects that combine the lessons of ancient climatic-design traditions with the most brilliant state-of-the-art technologies. In responding to the forces of the sun (and the related dynamics of the wind, climate, place, and the seasonal cycles and the rhythms of day and night) these projects address our ecological concerns while also speaking to our deepest design and aesthetic aspirations. While the ecological challenges of our day may not be completely new, we are certainly facing an unprecedented scale of concern and rate of change. The elevated sense of urgency has given rise to a new spirit of design innovation and exploration, and a commitment to redouble efforts for deeper ecological response. Today, perhaps more than ever, we need to return to our essential source of life—the sun—to design our way into a more sustainable future.


Can architecture address serious ecological concerns and also people that we can live comfortably and elegantly at a new level of sustainability? To go beyond the current limits of “best practice,” the profession must reframe the fundamental questions that inform design thinking. Designers need to push beyond current design thinking to take architectural design—and the people who inhabit buildings—to the next generation of sustainability. Inspiration and vision are needed to move design beyond mandates and regulations. David Orr reminds us that we need to find ways to elicit new human behaviors and values. Orr suggests that ecological design is a vehicle for profound and transformative ecological education: “The ultimate object of ecological design is not the things we make but rather the human mind and specifically its capacity for wonder and appreciation… If it is not to become simply a more efficient way to do the same old things, ecological design must become a kind of public pedagogy built into the structure of daily life… The goal is to calibrate human behavior with ecology, which requires a public that understands ecological possibilities and limits. To that end we must begin to see our houses, buildings, farms, businesses, energy technologies, transportation, landscapes, and communities in much the same way that we regard classrooms… ecological design becomes a way to expand our awareness of nature and our ecological competence.8


The two case studies that follow reveal a new level of design inspiration and provide a glimpse of the next generation of sustainable design thinking and practice. A fresh and expanded approach to solar design for the twenty-first century lies at the heart of the projects. As the sun gives shape to the environmental forces of climate, weather, wind, and seasonal cycles so also does it deeply shape the works of architect Ray Kappe and developer Steve Glenn in the First LivingHome, and Sheppard Robson in the Lighthouse. Both projects challenge, reframe, and redefine the questions for the next generation of sustainable architecture: In what ways can architecture contribute to a more sustainable future? Can design inspire people to live more ecologically? Can architecture help to create a new ecological ethos? What are the roles of the sun and wind in creating the next generation of sustainable architecture? Both projects raise the bar for ecological performance and, more importantly, they reframe the goals in ecologically expansive and visionary ways. The projects and architects take on the difficult challenges of zero energy and carbon neutrality while integrating the highest degree of design excellence. Ray Kappe Architects and Sheppard Robson present prototypes for living that are resilient and responsive to the ever-changing conditions of climate change. In these projects we see the poetic and the pragmatic integrated in ways that embody both a new solar aesthetic and a new level of solar performance. In so doing, the First LivingHome and the Lighthouse provide insights into two diverse paths to the next generation of sustainable architecture.
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Detail of the west-facing louvered shading device made for the Lighthouse in Watford, UK. As an extension of the south-facing roof and facade, the slatted eaves provide shade for the west facade while creating a dappled quality of light and a glimpse of the sky.
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West facade of the Lighthouse. Wood shutters and slatted eaves on the south facade provide solar control.


Endnotes:


1Thomas Berry, The Great Work: Our Way into the Future (New York: Bell Towers, 1999), 201.


2Bruce Mau, Massive Change (New York: Phaidon Press Inc., 2004), 79.


3Thomas Berry, 1, 8.


4David Orr, The Nature of Design: Ecology, Culture, and Human Intention (Oxford: Oxford University Press, 2002), 23–24.


5Bruce Mau, 71.


6R. Buckminster Fuller, Critical Path (New York: St. Martin’s Press, 1901), 346.


7Sophia and Stefan Behling, Solar Power: The Evolution of Sustainable Architecture (Munich: Prestel, 2000), 27–29.


8David Orr, 4, 30–32.

















	Project:

	First LivingHome Model Home






	Location:

	Santa Monica, California, USA






	Architect:

	Ray Kappe Architects/Planners and LivingHomes (owner/developer)







“Solar is just good design. Integrate solar and focus on spatial quality and seasonal benefits. Solar does more than one thing.”
Ray Kappe, Fellow of the American Institute of Architects


“The drama is in the cascade of shifting levels, ceiling heights, sight lines, and the light that pours in, even on a gloomy gray day… In short, this is a signature Kappe house.”
Greg Goldin, The Architect’s Newspaper, May 2, 2007
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View of the east entry and upper-level south and east balconies at sunset. High-performance energy-efficient electric lighting is used for site and interior illumination. The house steps up the sloping site from the southern underground parking to the northern retaining wall. Ecological and climate-responsive gardens are integrated throughout the landscape design.




Design intentions


The next generation of sustainable design must reconsider the physical attributes of architecture to help us reduce our impact on the environment while challenging us to live more ecologically on a day-to-day basis. To achieve this, the design profession must fundamentally reconsider project goals. An exemplary building that defines a new standard for sustainable living is found in the first LEED (Leadership in Environmental Design) Platinum-rated residence in the US. Formerly known as the Z6 House, the First LivingHome in Santa Monica, California, was designed as a model of sustainable prefabricated housing by Ray Kappe Architects with owner and developer Steve Glenn of LivingHomes. The team established robust goals, with “six zeros” as the performance targets: zero waste, zero energy, zero water, zero carbon, zero emissions, and zero ignorance. The First LivingHome was designed to produce a dramatically reduced ecological footprint, with the residents actively participating in the process of meeting the goals. Steve Glenn explains the design priorities and role of solar: “The company is targeting consumers who exist, people who value design, health, and sustainability. There are always three things we consider that are not separate: 1) form and function, 2) health, sustainability, and the ecological footprint, and 3) the price and value. We have sixteen different homes, with five standard models with Ray Kappe and five standard models with Kieran Timberlake. Fifty percent are custom and fifty percent are standard. Architects design a ‘line’ of homes. Solar is a standard part of every project.”


The First LivingHome defines a new standard of sustainable design excellence for both prefabricated and standardized housing. Rather than striving to incrementally change standard performance goals and energy codes, the team challenges the fundamental paradigm of housing design by elevating all of the performance goals to zero. Setting the “zero goals” in the earliest phase of design established an ambitious ecological commitment for the project. GreenBiz highlights the accomplishments of the First LivingHome: “Since the LEED program’s inception in 2000, 550 buildings have been certified and only 20 have achieved Platinum… No residences have received a Platinum rating to date, making LivingHomes the first homebuilder in the United States to reach such a level of environmental achievement. Through careful design, rigorous testing, and thorough integration of comprehensive environmental systems, LivingHomes has set the benchmark high for sustainable residential design.”1 The First LivingHome was constructed of prefabricated factory-built modules, while the foundation was constructed on site. As a modular construction, the 230m2 (2,480 sq ft) house is designed to allow for disassembly, thereby enabling the owner to move it to another site.
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Interior view looking southwest over the kitchen, dining area, and adjacent gardens. Exterior overhangs and louvers on the south and west facades are designed to respond to changing seasonal needs for shading or direct sunlight.


Climate and site


Designed for the temperate coastal climate of Santa Monica, the First LivingHome is responsive to the sun, wind, and changing qualities of the site and climate. With an average low temperature in January of 5°C (41°F) and an average high temperature in July of 32°C (90°F), the climate in Santa Monica is well suited to passive solar strategies for heating and cooling. Average summer temperatures range from 21–24°C (70–75°F) from June through September, which enables the house to be naturally ventilated and seasonally opened to the site and climate. As LivingHomes explains: “The design maximizes the opportunities of the mild, marine climate with a passive cooling strategy using cross-ventilation and a thermal chimney.”


A 2.4-kilowatt photovoltaic array and a solar hot-water collector take advantage of the sunny location, as does the daylighting strategy for the interior.2 In discussing the site response, architect Ray Kappe and LivingHomes emphasize that they created ecological opportunities at the site scale: “The project is a single-family residence that was added to a multifamilyzoned lot with an existing duplex. Prior to construction, this portion of the site was covered in hardscape and lawn. To recreate the open feeling of the space prior to construction, the project team incorporated a green roof with plantings of native species, mostly sedums, native grasses, and rushes. The site also includes a small vegetable and herb garden. The landscaping around the house consists of newly planted native groundcover, shrubs, and trees… Rainwater collected from the roof, combined with stormwater diverted from site drains and swales, is stored in a cistern and used to irrigate the gardens.”3


To achieve many of the “zero” goals, including zero energy, zero emissions, and zero carbon, it was necessary to harvest free energy and renewable resources from the site. Solar design is essential to reduce energy consumption and enhance design quality. Given his lifelong fascination with prefabricated housing and sensitivity to bioregional and climate-responsive design for California, Ray Kappe (founder and former dean of the Southern California Institute of Architecture) was happy to accept the challenge of designing a prefabricated house that responded to the particulars of place. Known for designing homes with elegant and sophisticated spatial qualities, Kappe brought his sensitivity for space, climate, and human experience to the First LivingHome prototype: “The large doors, large glazed openings, and multiple exterior decks and terraces connect the interior to the site and allow the living space to expand to the outdoors. This flexible relationship between indoor and outdoor living spaces is traditional in southern California architecture.”4 The two-story house, with four bedrooms, two bathrooms and a separate toilet, is a series of intersecting horizontal platforms, balconies, and connecting terraces that create diverse spatial qualities and break down the boundaries between inside and outside. Daylighting weaves together the site and interior spaces through changing views and qualities of light through time. Ray Kappe has designed a prefabricated house that is still intimately and dramatically shaped by the particularities of site, sun, and wind.
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Night view from the second floor looking south and west. Upper and lower levels are integrated through a series of elegant double-story spaces that support the movement of air, borrowed light, and connection to the expansive views.


Daylighting and thermal design


The goal of “six zeros” inspired and shaped the sustainable performance as well as the design and spatial experience of the First LivingHome. While a great variety of ecological design strategies and concepts are used in the house, the response to sun and wind is essential to reaching the zero-energy, zero-emissions, and zero-carbon goals. Compared to a standard house in the US, the overall energy loads were dramatically reduced through programming, site design, passive design, and high-performance systems. The building reduces energy loads by harvesting passive heating, and through daylighting and natural ventilation. LivingHomes explains their seasonal response to passive strategies that use the sun and wind: “The home is oriented 45 degrees from a north–south axis. There are operable windows and doors on the southwest, southeast, and northeast faces that provide natural ventilation. The design incorporates an open-plan and two-story volume that ventilates the entire house. A whole-house fan located at the top of the stair tower leading to the roof helps to draw hot air out of the building. The chimney effect is in evidence on warm days. Each of the southwest, southeast, and northeast facades also has large deck overhangs to prevent solar heat gain from the summer sun. In the winter, the southeast glazing admits direct sunlight, which heats up the concrete floors at the first level thereby warming the house into early evening on a sunny day. Glass ceilings in the upstairs bathrooms capture heat from the sun in the winter and shading devices divert the heat in the summer months.”5


The house is designed so that the residents can intentionally interact with the environment to experience the moods and changing qualities of the site, sun, and wind. The house invites occupants to migrate through different rooms according to the time of day and season to follow the sun, shade, or wind and to tune the envelope to adjust light and air in response to thermal and luminous comfort needs. The building section, high ceilings, and window, skylight, and clerestory locations optimize daylight as well as cross and stack ventilation. Material details and finishes are designed to ensure daylight reflection and penetration, solar control, and proper airflow, which results in full daylighting and natural ventilation throughout the living spaces. Natural ventilation is designed to significantly reduce summer cooling loads and eliminate the need for air conditioning. The envelope of the house is 73 percent glazing, which is constructed of high-performance double-pane low-E glass panels and 25 mm (1 in) thick polycarbonate glazing. Interior walls are movable so that the spaces can be reconfigured for future uses and changing family needs. Solar studies and energy analyses enabled Kappe to provide solar control through exterior balconies, overhangs, and trellises, while admitting direct sunlight during the heating season. In an interview, he emphasized the intersection of pragmatic and poetic concerns: “Forms come out of rational decisions; this includes the solar elements such as overhangs, shading devices, and the form and section.”
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View looking east into the guest room. Multilateral sidelighting provides views to the east, south, and west. Trellised shading and adjustable envelopes allow the inhabitant to modify natural ventilation, solar control, and passive heating on a seasonal basis. The space can be opened onto the balcony.
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View of bathroom showing bilateral daylighting, including sidelighting and toplighting. Operable windows and solar shading provide privacy as well as thermal and luminous control.
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Detail of the east entry. Translucent glazing adjacent to the entry provides illumination while controlling privacy.


While the design consciously optimizes passive strategies to meet explicit performance goals for heating and cooling, the quality of the space and human experience are equally important. Kappe’s exceptional spatial skills are celebrated through the house’s changing levels and sloping site. Architectural critic Greg Goldin emphasizes the exceptional spatial qualities in an essay on the house: “The residence basically inverts its steep lot by cutting into the slope to form one level, then stepping back up to the original grade to create another platform. This maneuver allows dramatic changes in ceiling heights, which in turn define a succession of spaces, from living room to dining room to kitchen to study. Floating above is the second floor, which remains almost completely open to the ground floor. The drama is in the cascade of shifting levels, ceiling heights, sight lines, and the light that pours in, even on a gloomy gray day, through the walls of thermally efficient glass and Polygal. In short, this is a signature Kappe house.”6


Energy systems


LivingHomes’ Steve Glenn explains that loadreduction was a critical energy strategy: “We focus on energy. It is the single most important resource to ration and think through. Buildings use far more energy over the useful life than the materials to create a house. It is more critical to make the house energy efficient and to reduce the demand to generate what is needed with solar photovoltaics or geothermal. Energy is always on the agenda, including passive and active solar. There are many other issues, solar is just one.” Passive and active solar systems work in tandem to meet winter heating loads. In addition to direct solar gain, an active solar radiant floor heating system supplements the passive heating. A gas-fired boiler is used as a back-up system, while an evacuated tube solar collector heats domestic hot water and the radiant floor. The First LivingHome has come close to meeting its ambitious zero-energy, zero-emissions, and zero-carbon goals. According to LivingHomes: “The home is projected to be 80 percent more energy efficient than a conventional residence of similar size and was produced with 75 percent less construction waste compared to traditional home constructions…”7
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