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Introduction


Sustainable design integrates consideration of resource and energy efficiency, healthy buildings and materials, ecologically and socially sensitive land-use, and an aesthetic sensitivity that inspires, affirms, and ennobles . . . (as defined by the International Union of Architects [UIA] and the American Institute of Architects [AIA]).

World leaders met in September 2000 at the United Nations Headquarters and approved the Millennium Mission Statement, which established a series of objectives called the Millennium Development Goals. Among the eight goals approved at that meeting, the seventh refers to the environment and the necessary updates that are needed to guarantee sustainability.

Without a doubt, most environmental issues included in the UN goals regarded the palpable effects of climate change and concern about exhausting natural resources, but also featured other important global problems such as extreme poverty and gender equality.

Taking these issues into account, architecture, design, and construction have not remained at the margin of sustainability and respect for the environment. Building design, construction, and maintenance implies consuming large quantities of energy, water, and other resources, which in turn generates significant quantities of waste. The construction process affects the environment and surrounding ecosystem. Once buildings are constructed, the occupants and administrators face a series of challenges in their attempt to maintain a healthy, efficient, and productive environment.

For example, US buildings represented 38.9 percent of total energy consumption in 2005. In 2008, they contributed 38.8 percent of the total carbon dioxide emitted to the atmosphere, including 20.8 percent from the residential sector and 18 percent from the commercial sector.

To this point, different state institutions, like the US Environmental Protection Agency (EPA), approach these environmental challenges in both new and existing buildings by promoting the efficient use of energy and resources, waste reduction, practices for preventing contamination, interior environmental standards, and other environmental initiatives.

In order to meet these challenges, innovative and varied building strategies have been developed that can be grouped based on the place they are mainly employed:

Strategies related to the building location: attempt to minimize environmental impact, integrate the building into the landscape, and increase the alternative transportation options.

Strategies centered on energy: conserve energy and use renewable energies that guarantee the efficient use of natural resources and reduced public utility costs.

Strategies that ensure a state of well-being inside the home: use natural light and ventilation to reduce energy consumption and improve lighting and interior environment.

Water-management strategies: employ a system of maximum efficiency, reduce public utility costs, and manage rainwater and gray waters.

Use of materials: reduce materials, recycle, compost, and use green construction materials.

Finally, technology should be used as an ally in sustainable and efficient construction. For instance, automated home thermostats can greatly contribute to developing future sustainable strategies in building design, construction and maintenance.

All of these strategies are already regulated through a series of construction standards. Certification systems like Leadership in Energy and Environmental Design (LEED) in the United States, the Deutsche Gesellschaft für Nachhaltiges Bauen (DGNB) in Germany, among others, are equipped with tools that can evaluate buildings that promote sustainability and good environmental practices. These strategies and their regulations in standards and certifications contribute to the achievement of environmentally friendly homes that are alive and “breathe.”

Despite all of these standards, we must not forget the essence of design: design is not a slave to the conditions imposed by the strategies of sustainability and energy efficiency. Design avoids being straitjacketed, and always finds sufficient freedom to allow itself to not forget about transmitting into the architecture beauty and emotion. In no way, does sustainable design forget about “an aesthetic sensitivity that inspires, affirms, and ennobles . . .” This has never been more apparent than in contemporary construction.





 

The symbols on each project’s fact sheet refer to the following:
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HOUSE ON THE MORELLA RIVER

Andrea Oliva Architetto | Studio Cittaarchitettura


Location   Castelnovo di Sotto, Italy

Surface area   22,604 square feet

Photographs   © Kai-Uwe
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	  Suspended by the ground to protect the aquifer
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	  Rainwater collection and use
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	  Photovoltaic solar energy
  Passive solar
  Green roof
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	  Natural daylight
  Double insulated glazing separated by argon
  Mechanised system to recycle the air






The typological value of this home is defined by its relationship with the highway, just two hundred feet away, and its design that enables it to be an integral part of the environment.

Dominated by permanent grassland, the landscape establishes a strong connection between the architecture and the agricultural surroundings. This relationship is achieved through improved internal and external points of view and through the interaction between solid and empty shapes (porches and windows). The design take into account the relationship between architecture and landscape.

Given all these variables, the main structure of the house is based on two elements: the large porch that surrounds the building and the inner body of the house. The porch acts as the element that defines the boundaries between home and countryside, while “independent objects,” such as the stairs and ramps, represent a natural extension of the highways and roads. Meanwhile, the facades, enveloped by the surrounding porch, are characterized by the relationship between the filled and empty spaces that define the way in which the house relates to its surrounding landscape.
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[image: images] The home’s foundation is aboveground in order to protect it from water runoff—like a throwback to the historical settlements of Terramare.
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Site plan
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South elevation
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East elevation
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North elevation
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Section A-A
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Section B-B
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Sketch of axonometric exploded view

  1.  Green roof

  2.  Climate reliever

  3.  Inertial wall

  4.  Sun screens

  5.  South large openings

  6.  Massive wall

  7.  Ventilated foundation

[image: images]

[image: images]

Bioclimatic systems diagram

  1.  Rainwater

  2.  Natural ventilation

  3.  Rainwater tank

  4.  Summer sun 70º

  5.  Winter sun 20º

[image: images]

Solar and winds orientation diagram

  1.  Solar chart

  2.  Orientation

  3.  Direction of prevailing winds
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Roof
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First floor
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Ground floor
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Basement floor
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[image: images] The large laminated wood doors and windows have an argon gas chamber, and the interior is protected in summer by the deep entryway and insulated sliding walls.





BALANCING BARN

MVRDV


Location   Thorington, England

Surface area   2,260 square feet

Photographs   © Edmund Sumner © Chris Wright
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	  Landscape integration



	[image: images]
	  Geothermal energy
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	  High insulation






Located in a beautiful setting, near a small lake, this house blends in to the natural environment through its architecture and its engineering. Its design, in the form of a traditional barn with reflective metal sheeting, references the local construction style. Contemporary architecture permeates all areas and spaces, even the most traditional.

Despite appearing to be a small house for two people, when visitors approach they appreciate the full length of the house and its overhang. At more than one hundred feet long and with an overhang of fifty feet the house is submerged completely in nature thanks to its lineal structure. Visitors are treated to nature from the ground floor to the final room in the overhang, which is the height of the trees and boasts windows on three sides as well as in the floor and ceiling. Moreover, the metallic cladding will never cease to reflect the continuous passage of the seasons.

The beautiful balance achieved by the attractive overhang is possible because of the rigidity of the building: the structure has a central concrete core, where the section that sits on the floor has been built with heavier materials making up the cantilevered section.
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South elevation
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East elevation
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North elevation
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Longitudinal section
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Roof
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Ground floor

  1.  Living room

  2.  Bedrooms

  3.  Bathrooms

  4.  Hallway

  5.  Living room /Kitchen

  6.  Hidden fire escape door
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[image: images] The sequence of four double bedrooms, each one with a shower and separate toilet room, is interrupted in the center of the home with a hidden staircase that accesses the lower garden.





A HOUSE FOR THE BEST YEARS

Matej Gašperič


Location   Velesovo, Slovenia

Surface area   1,668 square feet

Photographs   © Virginia Vrecl
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	  Visual integration
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	  Rainwater collection and use
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	  Low energy consumption
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	  Wooden construction



	[image: images]
	  Natural daylight
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	  Domotics: KNX home control






This property was designed as the perfect home for an older couple with their own list of expectations and personal preferences. With their children now grown up, the parents are returning to life as a couple, and while the children will still return to the house, they will do so only for visits. The house also needed to be sustainable in the widest sense of the word, with low energy consumption.

The powerful combination of romantic pastures and contemporary architectural approaches is in tune with the rural environment and fits with the owners’ passion for living life in the present. The wrought-iron peacock on the roof that dutifully marks the direction of the wind, together with other details, reinterprets knowledge and forgotten forms that are carefully adopted into modern materials, construction methods, and, of course, the new way of life.

The long, thin house, humbly follows the natural slope without being higher at any point. It maintains its proportionality as a fixed-height shape, giving it a unique look. Furthermore, the local architectural heritage, rich in both quality and quantity, was respected on all levels throughout the entire design process.

As the last building of the village, the house acts as a type of transition between the urbanized area and the surrounding meadows and countryside.
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[image: images] The porch entryway offers an unobstructed view. The open layout traps and conserves incoming sunlight from the south and directs it inside through the structure of adjacent spaces.
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Site plan
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East elevation
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West elevation
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Longitudinal section
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Floor plan

  1.  Entrance

  2.  Toilet

  3.  Storage room

  4.  Kitchen

  5.  Dining room

  6.  Living room

  7.  Utility room

  8.  Studio

  9.  Bathroom

10.  Master bedroom

11.  Wardrobe

12.  Guest room

13.  Sauna

14.  Shower

15.  Heating and ventilation

16.  Bike storage

17.  Walkway

18.  Corridor

19.  Driveway

20.  Parking

21.  Guest parking

22.  Summer terrace

23.  Outdoor kitchen

24.  Morning terrace
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[image: images] The stepped interior responds to the steep incline of the terrain on which the house sits. The multilevel floor plan helps separate the different functions, while maintaining an open feel.
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