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Abstract: 
 
Nowadays cities are challenged by climate change. A new concept of smart 
urban centres has successfully arisen, nevertheless a broader look into 
technology must be considered. In order to attain energy efficiency, 
innovative architectural proposals have to studied. The perspective of 
urbanism has to look from the individual living unit up to the global 
network. Today PV is one of the technologies which is shaping buildings 
and cities. Experimental solar communities are being monitored and 
universities have a key role in this step. Iniatives like Solar Decathlon 
competition highly contribute to this purpose of developing technology and 
knowledge. In this paper, the Polytechnical University of Madrid will 
present its approach to the contest with a housing proposal “The B&W 
House” that implements new patents which not only have repercussions 
from the architectural point of view, but also seek a contribution in an 
urban sense for the future cities. 
 
Keywords: Solar Decathlon, The B&W House, building integrated 
photovoltaics, solar city, 

Introduction: How cities are harnessing knowledge and technology 

The 21st century faces serious challenges on a global scale: climate change, 
energy management and low carbon economics. All of them have become 
issues of utmost importance in governmental policy and enterprise 
organization strategy. Due to the population’s constant rise, cities are 
notably increasing energy demands. Actually, urban centres represent about 



75% of the world´s energy use and consequently produce 80% of global 
CO2 emissions. Therefore, cities are responsible of reaching sustainability 
standards and this requires the implementation of innovative approaches 
concerning urban design, metropolitan governance and infrastructure 
investment models.  

Smart cities and intelligent buildings 

New economy changes social organization, redefining the city of the 
present century. This has significant implications not only on the way we 
live, work and move around our cities, but also changes the pursuit of 
sustainable urban form. The concept of “smart city” has arisen: referring to 
the level of digital infrastructure provision to the idea of the city 
functioning as an autonomous entity capable of adapting itself to external 
stimuli. “Intelligence” of this new economy should not be taken only as a 
measure of ICT network efficiency, but also include other forms of 
technology applied to sustainable construction. On the other hand, building 
intelligence focuses on how constructions and technology can support an 
organization serving the needs of the occupants rather than controlling or 
limiting them.  

Consequently, the basis for a city’s long-term success, and therefore 
maintaining its intelligent status, lies in the adaptability of its fabric, 
processes and systems. It is this aspect that makes city intelligence and 
urban sustainability mutually dependent concepts. In order to achieve this, 
a framework must be created to allow for local action that is integrated into 
city-wide, regional and indeed global visions. The focus of the planning 
system should be to set strategic goals, and then to work with both 
developer and user organizations to ensure that the city enables transaction 
and freedom for residents and organizations. 

Opportunities for more innovation: Solar Cities 

In terms of improvement there is a long way to go in the renewable energy 
shift. Solar cities represent for industrialised countries, the most effective 
strategy to cut down CO2 emissions, mainly because buildings, in use or 
construction, are the biggest single indirect source of carbon emissions 
generated by burning fossil fuels. Apart from that, the building sector can 
most realistically accommodate relatively rapid change without profound 
complications. It has been demonstrated that, it is not difficult to reduce 



carbon emissions from houses by 60% or more through energy efficiency 
measures, but it is only possible to reach the 90% level of reductions 
required by using renewable energy technologies. Local authorities are 
recognising the need for efficiency, demand management and lower-carbon 
energy to go hand-in-hand. Furthermore, actions at the local to regional 
scale are needed to deliver extensive carbon emission reductions, but to 
date most strategic thinking has focused on national policy.  

A Solar City is an urban centre that focuses in attaining the following 
goals: 

�  Lowering of greenhouse gas emissions by the year 2050 to an amount 
equal to a city’s 1990 population level multiplied by 3.3 tonnes of CO2.  

�  Identifying near- and medium-term milestones for greenhouse gas 
reductions according to a schedule for the years 2005–2050 

�  Identifying corresponding improvements in the transformation of energy 
production to solar and other renewable systems, reduced energy 
consumption, reduced consumption of natural resources, protection and 
improvement of urban environmental quality, improvement of social equity 
and improved quality of life 

Photovoltaics technology 

Photovoltaics represent an ideal chance for towns and cities as they have a 
high concentration of potential PV sites with a heavy energy demand. At 
the same time the physical infrastructure can support localized electricity 
generation. It is estimated that installing PVs on suitable walls and roofs 
could generate up to 25% of total demand. The biggest potential for PV is 
as systems embedded in buildings. Whatever the type of the PV module, 
the potential for exploitation of building integrated photovoltaic (BIPV) 
installations depends primarily on the available solar irradiation. For 
demonstration projects recently completed, planned or speculative, shading 
issues were largely avoided by choosing open sites with minimal nearby 
obstructions.  

However, in the medium- to long-term BIPV in dense urban environments 
will need to be considered since this is where the majority of energy use 
takes place. The wider adoption of BIPV will depend on demonstrations of 
its economic viability. PV devices at present are based on silicon in various 



formulations, but new materials and processes of PV fabrication are being 
investigated to obtain more efficient and accessible products. 

Theoretical  and practical approaches 

The preliminary phase prior to the integration of PV technology, must 
consider certain studies such a strategic irradiation mapping of city models 
along with an assessment of massing schemes. The essential aim is to 
quantify the solar access to the respective façade configurations. There are 
certain factors which determine PVs efficiency in a given location such as: 

• Compact developments with fairly consistent roof heights are ideal for 
roof-mounted PVs 

• Orientation is an important factor 

• A more open urban grain may exploit the potential of façade PVs. In this 
case over shading must be considered, especially in the context of seasonal 
changes in the sun’s angle 

The surface area available for either façade or roof PV installation is 
largely determined by the surface-to-volume ratio. A high ratio of surface 
to volume suggests opportunities for façade integrated PVs. However, in 
high-density situations over shading will limit façade opportunities. On the 
other hand, lower values indicate opportunities for roof PVs. As stated, the 
spacing between buildings is an important factor in determining façade PV 
opportunities.  

 

 

 

 

 

The figure shows three plan orientations coupled with three height-to-width 
ratios. The street with west to east façades offers the least overall efficiency 
for solar access whereas the diagonal street offers the best overall solar 
opportunity. However, to sum up, wide spacing between buildings with a 
southerly aspect will be particularly suited to façade BIPV. Wide streets 
and city squares provide excellent opportunities for this PV mode. A tighter 
urban grain points to roof-mounted PVs. 



Some European cities have taken significant initiatives in this direction 
creating a network of Solar Cities reinforced by research funding 
(www.solarcitiesineurope.nu). In 2000 the city of Barcelona introduced its 
mandatory ‘Solar Ordinance’. In German cities solar PV panels are 
becoming commonplace, despite the country’s relatively cloudy skies. This 
is primarily due to the German government’s ‘feed-in’ legislation which 
has fixed both subsidies and favourable tariffs for owners of PV roofs.  

Knowledge for urban policies: Solar Decathlon  

The role of universities and research groups is of vital importance in order 
to develop successful policies that incorporate state of art technology for 
urban sustainability. In this sense, the initiative of the Solar Decathlon 
competition promoted by the Department of Energy of the United States 
plays a relevant goal: a clever combination of energy efficiency, solar 
energy systems, and technology certainly holds the promise of a clean and 
secure urban energy future. The objective is to help introduce new 
technologies and create social awareness in different audience targets, 
responding to the urgent need to phase in sustainable energy systems in the 
world’s cities.  

The Solar Decathlon is a competition for universities all over the world to 
design and build a prototype of a self-sufficient solar energy house fitted 
with all the technology that enables maximum energy efficiency. It takes 
place at the National Mall in Washington D.C. in the so called “Solar 
City”, where all the prototypes are exhibited and compete, undergoing the 
10 tests that make up the contest (decathlon). 

Furthermore, Solar Decathlon consists of a group of activities necessary to 
organize the holding of this international event, in order to advance the 
knowledge of commercial, solar and sustainable housing, with particular 
emphasis on high efficiency and self- sufficiency with regard to energy. 
The final phase of the competition in Washington consists of the assembly 
and exhibition of between 15 and 20 prototypes, designed and built by the 
diverse participating universities, subjecting them to a series of 10 tests, 
which will be evaluated by a jury to determine the winners in each category 
and the overall winning university.  

 



These 10 contests are:  

1 Architecture: Design/Implementation 

2 CommercialViability:Habitability/Construction/MarketStrategy/Cost 

3 Engineering: Functionality/Innovation/Efficiency/Reliability  

4 Lighting Design: Artificial Light/Natural Light/Energy Efficiency  

5 Communication: Communication Plan/Compliance with rules/Web  

6 Comfort Zone: Temperature Levels/Humidity Levels 

7 Hot Water Production: Quantity/Temperature 

8 Appliances: Energy Consumption/ Optimum Temperatures  

9 HomeEntertainment:HomeTheatre/Dinner/PublicExhibition/Lighting 

10 Energy Balance: Energy Production/Energy Consumption   

Among the objectives of the Solar Decathlon the following stand out: 

·  The advancement of knowledge in subjects related to the 
industrialization and sustainability of the houses, so they can be of 
scientific use and create awareness and spread this knowledge 
gained.   

·  The awareness of the students and citizens towards all the issues 
related to the conditions of sustainability and environment in the way 
we live, creating the responsible use of energy, water and the 
generation and use of clean energy.   

·  Demonstrating to contemporary society that it is possible to build 
commercial highly energy efficient sustainable housing, without 
giving up comfort, esthetics and the pleasure of living in them.  

The first edition of the Solar Decathlon Contest was held in Washington 
D.C. in 2002, the second in 2005 (in which the Polytechnic University of 
Madrid was the only European participant), and the third in 2007, again 
with the participation of UPM representing Spain, and Europe, together 
with the University of Darmstadt (Germany).   



These contests aim to fulfill the objective set for 2010, totally self-
sufficient commercial housing. This is a US Federal Administration 
initiative which looks to promote research and innovation in issues related 
to energy efficiency, and in turn generate awareness and educate citizens 
and students in the need to create a more sustainable world and fully 
demonstrate that livable, economical housing can be built, without the 
energy efficiency having a negative effect on benefits and comfort 
conditions.   

The Polytechnic University of Madrid (UPM) has participated in the Solar 
Decathlon on two occasions, the second edition in 2005, and the third in 
2007, achieving 9th and 5th place respectively. In 2005, they participated 
with the “Magic Box” prototype (led by Estefanía Camaño), and in 2007, 
with the “Solar House” (led by Sergio Vega), both with the coordination of 
the Vice- Rectorate of International Relations at UPM. 

This last presentation was carried out after the exhibition of the SD07 
prototype in the Madrid Real Estate Fair, and “Solar Spain”, an event 
organized by the Spanish Government. During these events, it was visited 
by the Spanish President and the Ministers of Industry and Environment, as 
well as various MPs, public and private institutions, and a large amount of 
the public at large, who had the chance to see it in operation and get to 
know about the multiple research projects associated with it. 

Today “Magic Box” 2005 is exhibited in Beijing and the prototype “Solar 
House” 2007 now serves as an experimental prototype for the development 
of diverse research projects aimed at the characterization and optimization 
of new technology focused on improving the conditions of sustainability in 
commercial housing in Spain and on achieving 100% self-sufficiency and 
improving the conditions of energy efficiency.  

The consortium of companies that sponsored and financed the project 
include more than 30 companies, constituting an example of University – 
Company – Public Administrations collaboration, and from which 
significant progress in the knowledge that enables a later industrial and 
commercial application is expected. Apart from the impact in R&D that the 
Project represents, it has also had a wide spread media impact (on more 
than 850 counts) which helps fulfill the project´s aim of creating and 
spreading public awareness. 



Study case: The B&W House 

The Project of the UPM TeamSPAIN for 2009,”The B&W House”, came 
about after an analysis of the regulations that the contest adheres to and the 
experience of UPM in previous years, in the search to build a competitive 
prototype, designed based on the tests involved and past experience, to 
achieve the best score possible and one of the top positions.  

·  Experience  

For the initial conception of the house, minimum habitable and maximum 
construction area have been studied, along with regulation heights, energy 
efficiency, as well as existing transport limitations (land and sea) from 
Spain to the US, assembly at The Mall in Washington, which should be 
carried out in a short period of time during the contest. Taking these 
aspects into account, an answer to all of them has been found.    

·  Transport  

A simple geometric house has been created, made up of three basic 
modules that fit together, without conditioning the internal layout of the 
house. The dimensions of all three modules have been adapted to the 
maximum measurements allowed for smooth transportation. The UPM 
proposal for the participation in the Solar Decathlon 2009 seeks to achieve 
a modular prototype, that eases transportation and assembly, with the use of 
light-weight and manageable components, avoiding the use of cranes and 
heavy machinery, to minimize complicated assembly. 

·  Use  

These three modules are made up of the left flank, the central and the right 
flank, and they form the functional space of the house, based on concepts 
of energy efficiency, orientation and space quality. The modules house the 
main service areas in the rear part, this means that, the outer part of the 
flanks, house the kitchen and bathroom and in the central area, the 
installations can be found. The frontal and central areas form a unique and 
integral multi-functional space where different uses of the house can be 
developed: living room, dining room, areas of movement and a private 
sleeping area. This initiative seeks out flexible furnishings that allow the 
transformation of the spaces and the optimum adaptation to different 
contest situations and later residential use.  



·  Integration 

In our case, the integration of the photovoltaic panels in the house is 
another key aspect to the Project and contest, to promote the use of 
renewable energy. This photovoltaic integration will be accompanied by an 
architectonically rich and formally integrated solution that pleases the user 
and encourages its use, aiming also to optimize solar capture and the 
production of clean energy. This explains why the roof of our house has a 
central support with a lower coating that hides the structure and has an 
inclination of 15º, due to the limitation of the permitted height in the Solar 
Decathlon regulations, which for later commercialization will reach 30º to 
obtain the optimum angle for maximum solar capture efficiency. 

·  Facades  

Looking to increase the volume of the solar capture surface, it proposes the 
installation of vertical thermal and photovoltaic panels on the enclosures of 
the house and facades, which apart from capturing energy create a lighting 
effect, improving its spatial quality. The hybrid solar panels (photovoltaic 
and thermal) of the house not only produce the electrical energy and 
domestic hot water. They also air-condition the interior by exchanging 
energy firstly captured through a global envelope and then stored; thus 
enabling a deferred use of it in favour of bioclimatic needs.  

The approach of the design is based on two principles: the daily trajectory 
of the Sun which implies diverse orientations and the intersection between 
architectural surfaces considered as an axis of rotation for PV solar 
modules. Therefore, the scientific innovation is the internationally 
registered patent presented by the Polytechnical University of Madrid 
under its Solar Decathlon 2009 competition R&D programme. Essentially, 
this revolutionary PV mobile modules system will transform the concept of 
dynamic sustainable architecture. 

 

 

 

 



·  Roofs  

This building offers the initiative of dividing the roof in two parts with 
different functions: lower and upper. The traditional roof (upper) covering 
the building, only has a hygrothermal function, while the lower part serves 
as protection from water and for solar capture, photovoltaic as well as 
thermal, with optimum orientation according to the environment, wherever 
the house is located.  

The development of a patent intends to develop a new PV solar roof which 
is capable of orientating itself towards the Sun in each moment of the day, 
without projecting over the footprint of the building. This is achieved by a 
balanced movement over its centre of gravity along with a controlled 
motorized technology of cables. The approach of the design is focused on 
adapting the structure and movement of industrial solar trackers to integrate 
them on constructions. The application of the results of this invention will 
be displayed on the housing prototype representing the University, the 
B&W House, in Washington in October this year. The practical 
implementation of this PV roof system in the global market will set a 
milestone for sustainable prefabricated residences and other buildings. 

 

 

 

 

 

 

The Solar Decathlon House 2009 employs multiple other forms of 
technology which pursue the direct and indirect improvement in 
sustainability conditions, of which the following stand out: Maximum 
insulation levels to minimize energy loss, 100% dry construction thanks to 
prefabrication, low level of residues during construction, rainwater 
collection system, grey water recycling system, hot water generation 
system, geothermal heat pump system to supply hot and cold air, as well as 
hot water support. 



Urban possibilities of “The B&W House”: new housing, 
refurbishment, cities 

 “The B&W House” fulfils three basic conditions: touches the minimum 
surface area possible, it is able to be dismantled and moved, admits 
modifications as required by each occupant. The square-shaped plan counts 
with a program for 45m². It proposes a multiple-use living space along with 
certain fixed technical rooms. The flexibility of the construction scheme 
makes the progressive enlargement of the dwelling possible. Therefore, the 
house can expand itself according to the needs of its occupants both 
horizontally and vertically. In other words, it is an elastic architecture 
susceptible to “personalization”.  

As a result, this prototype matches with Yona Friedman’s theory of 
“moveable architecture”  if associated to a megastructure and can be related 
with his concept of spatial city (ville spatiale). This city is a three-
dimensional spatial superstructure, whose elements can change position, 
spanning areas where there are already buildings (the city) as well as non-
urban areas where there can be none such as, such as reservoirs, marshes, 
and farmlands. These modular grid-like superstructures are placed there to 
help alleviate the ever present problems of habitability and coexistence in 
modern cities. The idea of a permanent supporting structure with temporary 
interchanging units, which can be plugged in or removed also had a very 
significant influence on the work of the Archigram group.  

The vertical development of “The B&W House” admits one, two or more 
floors, while displacing the solar auto-orientating roof over them.  

Ground floor: Living room-dining room or dining room and bedroom, 
kitchen, bathroom, installations 

First floor: main bedroom with its bathroom, secondary bedroom with its 
bathroom, studio or third bedroom 

Second floor: Bedroom with its bathroom or studio with bathroom, or as  
first floor or studio with roof garden 

In all of these cases the north side of the building can be used as parking 
area.  

 



 

 

 

 

 

On the other hand, the horizontal expansion of the house is more accessible 
due to the lack of architectural barriers such as staircases. Apart from that, 
the increase of south façade is certainly benefitial, which makes it a 
specially attractive option for the demands of the housing market. 

Refurbishment is another alternative based on the implementation of the 
solar tracking roof on existing buildings with adequate conditions to 
incorporate it. This option upgrades buildings to reach a higher level of 
sustainability by energy self-sufficiency. 

The issue of density is central to the design of the sustainable urban form. 

One of the main debates in urban planning today is centred on whether the 
high-density compact city is more sustainable than a diffused low-density 
settlement. Where sustainable objectives include the efficient use of land 
and good accessibility, high density seems fundamental. However, the 
design of the sustainable urban form cannot be restricted to high-density 
development alone.  

Taking into consideration the need of creating new cities which are 
designed according to solar criteria to improve urban sustainability, we 
have developed a new urban theory with “The B&W House” as a starting.  

Location of the single family house 

“The B&W House” proposes an isolated building with a solar roof and sel-
orientating photovoltaic modules on the façades. Conventional solar houses 
need to orientate themselves towards the south (in the northern hemisphere) 
to optimize the modules on the roof with optimal inclination. This 
conditions the views towards the surroundings. The advantage of the 
tracking roof favours any orientation of the house which can be determined 
by the best views without negative consequences on the energy production.  



Therefore, the natural location of this house is in an isolated position with a 
certain amount of space for the movement of the façades so that the 
shadows do not affect the neighboring houses, which are separated between 
gardens. A study has been developed on the adequate distances between 
buildings in order to prevent shadowing in an urban environment or a rural 
area.  

Terraced developments 

Apart from the isolated schemes, it is possible to combine “The B&W 
House” in terraced developments considering certain factors: 

·  It is convenient to place garages, warehouses or workshops in the 
intermediate spaces between houses so that the solar roof casts shadows 
on areas that do not requiere special daylighting.  

·  It is recommended to orientate the rows in the east-west direction to 
maximize the south exposure of the houses and take advantage of the 
greenhouse on the façade.  

In all of these cases the north side of the building can be used as parking 
area. 

 

 

 

 

 

Auto-similarity modular expansion of “The B&W House”  

If we consider a set of “auto-similarities” from “The B&W House”, the 
result offers a collection of buildings with similar structures and diverse 
social architectural, civil and industrial possibilities. The different scales 
obtained by means of this process of enlargement maintain a conceptual 
identity.  

Among the multiple possible options, the following table summarizes the 
measurements depending on the considered module:  



Square 
Type 

1 3 6 9 12 15 18 21 24 27 

Measures 1x1 3x1 3x2 3x3 3x4 3x5 3x6 3x7 3x8 3x9 

Side x 
1m 

1m 3m 6m 9m 12m 15m 18m 21m 24m 27m 

Side x 
0,9m 

0,90 2,70 5,40 8,10 10,80 13,50 16,20 18,90 21,60 24,30 

Side x 
0,75m 

0,75 2,25 4,50 6,75 9,00 11,25 13,50 15,75 18,00 20,25 

Side x 
0,6375m 

0,6375 1,9125 3,825 5,7375 7,65 9,5625 11,475 13,3875 15,30 17,2125 

Side x 
0,6m 

0,6 1,80 3,60 5,40 7,20 9,00 10,80 12,60 14,40 16,20 

Uses Modell BO H. Dollys H House House Office Office Indust. Indust. Sports 

 

Modular buildings originated by “The B&W House” 

Selecting similar dimensions within the modulation system, the following 
applications can be offered among many others:  

- Housing: 9x9; 12x12. 

- Offices: 15x15; 18x18. 

- Industry: 21x21; 24x24 

- Sports center: 27x27; 30x30. 

- Solar electric car charging station: 3x3; 6x6; 9x9, 12x12 

Each of these buildings offers solutions originated from the squared 
geometry of “The B&W House” without impeding multiple vertical and 
horizontal enlargements. The mechanism is similar to the process  above 
explained, but applied to other functional uses, thus obtaining different 
building types. 
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Town-planning development based on fractals  

If it were the case of  finding a possibility of free growth in a relatively flat 
plan, such as the city of Masdar by Norman Foster, we present a new 
theory based on the geometry of fractals. It is well-known that this 
geometry generates progressively increases in the same proportion. This is 
very common in different natural manifestations. 

Traditionally, cities have their origins in the crossroads, expanding radially 
as a stain, which incorporates progressive connections. On the other hand, 
the cities planned in ancient Rome and later in American 15th century, start 
from an orthogonal center from which irradiate a set of ramifications that 
cross with other circular, concentric ones to  that central zone.  

The grid conception has also been used in urban planning schemes with 
blocks with an interior court and streets distanced 200m from one another. 
Such is the case of the urban expansion in Barcelona and Madrid along the 
past century. In contrast, the kibutz settlings in the desert of Israel were 
established according to a circular, concentric development with a radial 
access.  

With the objective of finding an intermediate solution between the circle 
and the grid, both widely used in “ex novo” developments, a development 
based on the auto-similarity concept is proposed.  

In any of these situations and in case of setting the auto-similarity of “the 
B&W House”, the maximum solar optimization in the city of the future for 
houisng, offices and Industry can be obtained. While planning the city 
according to the square or rectangular geometry of the buildings and the 
shadowing on the green areas, there is an equilibrium of lights and shadows 
that attains the optimal energy balance. This is also due to the  preservation 
of the humidity for the trees and plants in the green areas, without excess of 
water evaporation. 

 

 

 

 



 

 

 

 

 

 

 

Urban diagram 

The idea is to take the original module used as a living unit or cell and turn 
it into a city or tissue. As a result, the urban centre emerges from the house 
and so do all the other uses (offices, industry...). The distribution would 
enhance the green areas, situating them in the centre along with the 
administrative buildings. In the following external ring would come the 
offices and houses. The industrial areas would be placed in the periphery. 
Finally, there would be green areas surrounding the limits of the 
development and parks would interconnect the different uses. 

Nevertheless, this new geometry can be combined in certain urban sites 
considering axes in relation to orography and/or solar orientations that have 
marked the main streets in determined sities such as Thebes, Rome, Paris 
and Washington. Need not to be said that all the previous designs will have 
to combine in each case, the existing intercity connections. This will 
generate without doubt an appropriate proposal to suit each location with 
its nuances.  

Social benefits and political awareness 

In terms of generation of knowledge and technology application, the 
participation in this project will provide the sponsors with:  

-Possibility to laying the foundations for a stable partnership with UPM, 
through an agreement that enables the development of interesting activities 
for companies: Technical Seminars, participation in some of the Masters 
programs given at ETSAM, Speciality Courses, Lectures, Conferences for 
students and R&DI collaboration.  



-Access to leading technology and systems in Industrialized Construction, 
sustainable, energy efficient, intelligent and to the utilization of the cleanest 
form of all energy production: solar energy.  

-Possibilities of carrying out experimental tests to technical solutions that 
can be of interest to companies, under the supervision and collaboration of 
the UPM teachers and researchers. 

-Development for a specific research Project form the CDTI (Ministry of 
Industry) to finance one of the prototypes (Madrid or Washington) and 
recover part of the investment, by means of subsidies or credit.  

Conclusions 

Investigations into the sustainability of the built environment, and 
programmes for action to address the problems such investigations identify, 
too often get caught up in the detail. Solutions often concentrate on the 
environmental attributes of an individual building without sufficient 
understanding of broader strategic frameworks, of systemic attributes, or of 
the drivers and consequences of individual actions. This contradicts the 
fundamental meaning of sustainability, and can only be addressed by 
rooting the issues within a broader framework of theory and action. By 
linking urban sustainability to city intelligence, we will begin to develop a 
framework that can attribute real, relative value, better enabling the 
achievement of the green agenda.  

Design principles that ignore the character and quantity of solar access in 
urban settings will not produce buildings that maximize energy efficiency. 
More significantly, it paves the way for the formulation of urban design 
principles where the morphology and fabric of buildings are fashioned in 
response to the local solar access to maximize their energy saving potential; 
one of the goals of urban sustainability. 

“The B&W House” that will be presented at Solar Decathlon 2009 
competition sets a milestone in the development of sustainable 
prefabricated residences, starting from a design that counts on the 
progressive family unit and urban requirements, with the technical 
advantage of controlling quality and price for social purposes.  
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