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ENERGY EFFICIENCY

Above: The Blue House in Aalborg built as
a test bed and demonstration project for
water saving and restoration.

Right: An urban villa in Amstelveen, Neth-
erlands incorporating superinsulation and
communal solar heating

hy is it that the image of sust-
ainable architecture has tended
to be of vernacular buildings in a
rural Arcadia? Somehow ‘green-

ness’ and cities just don’t seem to go together.
Cities after all are noisy, dirty, congested,
resource hungry and - even in the post-industrial
age - polluting. Cities are surely the very antith-
esis of sustainability?

But sustainability is about far more than a
‘back to the land’ lifestyle choice. It is about
facing up to a century in which, to take just one
example, CO, emissions may need to be cut
not by the 12% agreed at Kyoto but by 60% on
1990 levels by 2020 if global warming is to be
reversed'. Yet much of the work on eco-housing
has concentrated on individual homes or small
resident-inspired eco-villages. As Margrit and

This special issue of SUN Dial has been produced to
describe the interim results of the Urban Autonomy
Project. With funding from BRECSU and the Europe-
an ALTENER Programme we have been working on a
project to explore the feasibility of autonomous urban
development. This was discussed at a workshop or-
ganised jointly by the Building Research Establishment
and URBED on |10th November 1999. In this SUN
Dial Special David Rudlin, Nick Dodd and Charlie
Baker outline the thinking behind the research and
describe the systems that are being explored.

Declan Kennedy say in their review of ecological
settlements in Europe:? ‘There is no shortage

of concepts, planning and proposals. However
concrete examples of the magnitude required -
i.e. anything over an above a detached house or a
small settlement of 10 to 20 dwellings — are still
few and far between’. We will not fundamentally
change the pattern of resource consumption if we
concentrate on individual houses for the commit-
ted minority. We must build for the majority and
this majority is overwhelmingly urban.

We will not fundamentally change
the pattern of resource con-
sumption if we concentrate on
individual houses for the commit-
ted minority.VWe must build for
the majority and this majority is
overwhelmingly urban

There has been much talk over recent years
about household growth and the 3.8 million extra
households projected by 2021. The implica-
tions in terms of greenfield development have
been widely explored but less attention has been
paid to the wider environmental consequences.
Resource-use, after all, is related as much to the
number of households as it is to population. A
one-person household will use less resources
than a family of five but not five times less.

The effect of household growth even with a
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stable population could therefore easily eclipse
improvements made elsewhere as demonstrated
by recent work in Swindon®. Household growth
therefore makes it even more important that we
tackle the resources use of the urban majority.
Over the last 4 years URBED has been
working through the SUN Initiative to explore
new models for urban development which reflect
changing environmental, demographic, social
and economic trends. Our work has mirrored
and hopefully influenced that of the Urban Task
Force and is part of a rapidly emerging urban
agenda in many parts of the UK*. In the last 12
months we have been able to take this further
through the Urban Autonomy Project funded by
BRECSU (The DETR’s Energy Efficiency Best
Practice Programme) and the European Altener
Programme. This follows a BRECSU project
last year undertaken by Robert and Brenda Vale®
that brought together research on autonomous
homes. The aim of the Urban Autonomy Project
has been to explore autonomy at the scale of the
urban neighbourhood. This is something that has
never really been done in the UK which is why
we have linked up with Professor Rob Marsh at :
the Aahus School of Architecture in Denmark 7 ' e

to draw upon European experience. This special "

I. Intergovernment Panel on Climate Change First Assessment Report — Cambridge
. . . University Press 1990
conclusions of the work which were discussed 2. Margrit Kennedy and Declan Kennedy (Editors) — Designing Ecological Settlements:

. Ecological planning and building — experiences in new housing and in the renewal of
ata spemal BRE/URBED conference on 10th existing housing quarters in European countries — European Academy of the Urban
November 1999. These ideas will be developed Environment — Dietrich Reimer Verlag, Berlin
by the SUN Initiative over the next six months as

issue of SUN Dial summarises the interim

. Ricaby Associates and Manchester University — EPSRC study of Swindon - 1998
. The Urban Task Force - Towards an Urban Renaissance - E&FN Spon — June 1999
5. DETR, Robert and Brenda Vale — Building a sustainable future: Homes for an
autonomous community — General Information Report 53 — October 1998

S w

we further test the feasibility of these ideas.



urbed ¥

The Urban Autonomy Project has been driven by two
imperatives: the Urban Renaissance and environmental issues.
David Rudlin describes the overlap between sustainability and
urban renaissance but asks why there remains little eco-design
that has embraced the urban agenda

The Urban Renaissance

As we have described in detail elsewhere'
anti-urban attitudes in the UK date back to the
Industrial revolution. Prior to that British towns
and cities, like those on the continent, had been
magnets for population and the most fashionable
addresses were those in the centre of town. How-
ever the appalling conditions of the industrial
city reversed the polarity
of the magnet and started
a process of dispersal
that has continued ever
since. The exodus was
led by the affluent mid-
dle classes but, with the
collusion of, amongst
others, the Garden City
pioneers, the planning
profession, the housebuilding industry and coun-
cil housing depart-ments the exodus gathered
momentum and expanded to include all but the
most disadvantaged members of society. With the
exception of parts of London, success in the 20™
century success has been measured by how much

The phrase ‘drivers of change’ is
well chosen. It implies that these
issues are not just challenges and
opportunities for the future but
trends that are already at work
shaping urban areas

distance you can put between yourselves and the
city. As a result urban areas have sprawled over
the country-side leaving town and city centres
marooned in a wasteland of inner city decline.
Inner cities have declined as they have been
drained by an exodus of people and invest-
ment and left as the home for those least able to
escape.

This, at least, is the
story of the Anglo-
American city - what
Joel Garreau? has called
the growth of the ‘Edge
City’. We need only
look across the Atlantic
to the social polarisation
of a city like Washington
DC or the phenomenal
sprawl of a city like Phoenix to see our future
if we allow this process to continue unchecked.
The Urban Task Force looked in the other direc-
tion, to continental Europe, where very different
forces have been at work and where urban areas
have retained their vitality.
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It is not possible for the UK to simply import

urban forms from continental Europe (our
his-tories are too different). There is however
reason to believe that the conditions may be
right for an urban renaissance in the UK. The
forces of change are gathering at the start of the
century just as they did at the birth of the modern
suburb a century ago. The SUN Initiative has
summed up these forces of change as the Four Cs
— Conservation, Choice, Community and Cost.
The Task Force covers similar ground when it
describes three ‘drivers of change’:

The information age: The way in which the
transition from a carbon based economy to a
knowledge economy has caused the decline
of industrial areas and the social exclusion

of urban communities and yet has also rein-
forced the importance of cities as information
hubs.

The ecological imperative: The increasing
recognition of the importance of environ-
mental issues and the realisation that while
urban areas may be an important source of
environmental problems they are also part of
the solution.

Changing lifestyles: The way that lifestyles
are changing as people spend more years

of their life in education and retirement and
less in work. Linked to this is the growth in
household numbers and the increase in single
and childless households who may have very
different views about urban living to the
families for whom suburbia was built.
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The phrase ‘drivers of change’ is well
chosen. It implies that these issues are not just
challenges and opportunities for the future but
trends that are already at work shaping urban
areas. It also suggests that the city centre devel-
opment and loft apartments of the recent past
are not just catering to a niche market but are the
first evidence of these ‘drivers’ at work. In our
work for the Urban Task Force® we suggested
that this fragmenting of the housing market could
be the start of a process that will affect the 21
century city as fundamentally as the garden city
influenced the city in the 20" century. The begin-
ning of the century therefore sees a confluence
of environmental, demo-graphic, economic and
social factors that are creating conditions ripe for
the urban renaissance.

Sustainability and an urban society
According to the Urban Task Force almost 90%
of the UK and 50% of the world population live
in urbanised areas. This has led people like Her-
bert Girardet*to argue that, while cities may be
environmentally damaging, they are a fact of life
and must be reformed. While this may be true,
we should remember that it is not cities that dam-
age the environment but the people within them.

Take London for example. When we look at
the pall of pollution that hangs over London, the
barges burdened with waste bound for landfill
sites, its arteries clogged with traffic and its use
of the equivalent of a super tanker of oil a week,
it seems hard to imagine a less sustainable form
of development. However, London is home to 7
million people and it is doubtful whether those
people would tread any more lightly on the en-
vironment if they were to be dispersed at garden
city densities across southern England. Even
if this were possible and politically acceptable
— which it is not — and even if everyone was to
live in super green housing — which is unlikely
- the environmental impact of travel, distribution,
infrastructure and waste would cancel out most
of the benefits.

It is therefore possible that urban areas are
not just a fact of life to be tolerated but are poten-
tially the most environmentally efficient form of
human settlement. If we are going to build ‘super
green’ housing, as we must, then we should be
doing it within urban areas and not isolated in the
countryside.

Density and travel: The most important reason
that has been used to justify the environmental
benefits of urban development is its effect on car-
use. Transport is the only sector of the economy
where CO, emissions and pollution are increas-
ing. While car makers have been no less active in
improving the efficiency of vehicles, the growth
in car-use has been far greater. As a result, in
addition to congestion, car-use now threatens our
ability to meet targets for CO, reductions and has
replaced power generation as the main cause of
poor air quality.

The link between urban development and
transport is based upon research in the US® and
UK® which demonstrated that the denser the
urban area the less people travel by car. While
this research has been extensively challenged, it
has been remarkably influential with govern-
ments across the western world. However, while
it makes sense not to build in locations that can
only be reached by car, the importance of density
as a means of reducing car travel may have been
overstated. As Michael Breheny has demonstrated’,
if we were able to reverse the dispersal of urban
areas that has taken place since the war —which would
be a tall order — the reduction in transport energy use
would be little more than 2%. The national reduc-
tions in travel possible through more compact urban
development are therefore insignificant compared, for
example, to an increase in fuel tax.

This however misses the point. One need
only look at the projections for future car use
to see that they are simply not sustainable. It
is therefore inevitable that car use will be con-
strained in the future - if not by taxation or



regulation then by sheer congestion. As car use
becomes more difficult it is possible that people
will increasingly shun car-dependent locations.
While compact development may not on its

own reduce car-use it has an important role to
play in promoting the alternatives of walking,
cycling and public transport. Densities of at least
100 persons/hectare are required to sustain a

bus services more for a tram service®. Compact
urban development may therefore be the result
of restrictions on people’s ability to use their car
rather than the means by which traffic reductions
are achieved.

Urban resource-use: Car-use is not however
the only reason for making a link between
sustainability and urban development. Urban
areas help to reduce distribution distances for
goods and services because of the proximity of
large numbers of people
to transport hubs. This
allows the greater use of
rail freight and the pot-
ential use of bikes for
local deliveries’. Urban
areas also support local
shops and markets as an
alternative to the trend
of car-borne out-of-town
shopping.

Building in urban areas also makes use of ex-
isting infrastructure. Quite apart from denuding
the countryside, greenfield development requires
the provision of new roads, services, transport
infrastructure and even schools, shops and com-
munity facilities. This infrastructure consumes
resources in its construction and use while per-
fectly serviceable infrastructure lies underused in
the inner city.

Urban buildings are also more resource
efficient than detached structures. Heat is lost
through the external walls and roofs that are min-
imised in terraced housing and flats. Like-wise
with mixed-use development where — rather than
loosing heat though the floor housing can benefit
from the heat of commercial occupiers. While it
is true that urban areas may reduce solar gain due
to overshadowing the compensation may be the
sheltering effect of surrounding buildings which
can also reduce heat loss.

Urban economies are also very efficient at
converting linear resources flows into circular ones.
Jane Jacobs talks of a future in which we will mine
our urban waste for resources'’, a concept picked
up by the Urban Mines group in the UK". There
are many examples of this from commercial
recycling operations, to small scrap yards and
second-hand shops, and even to the skip on the
urban street corner. We will return to the impor-
tance of urban economies later in this article.

Sustainable Urban Models

Given the importance of compact urban develop-
ment to the sustainability debate it is surprising
how little effort has been put into urban-eco-
development. There is now fairly widespread
agreement of what we mean by the word urban.
It implies a compact urban form, based on

Given the importance of compact
urban development to the sus-
tainability debate it is surprising

how little effort has been put into

urban-eco-development

traditional streets, perimeter blocks, a density of
population and a mix of uses. There is however
still a significant gulf between these urban forms
and the nature of most eco-development.

The best examples of the latter include
schemes like the Vales houses for North Sheffield
Housing Association, the group of six earth-shel-
tered houses at Hockerton, the Gledhow Bank
eco-houses in Leeds, the Environment Trust’s
houses in Mile End Park or the high-profile BRE
Integer House. These schemes have broken some
useful ground and provide attractive models but
they are largely based on individual homes rather
than neigh-bourhoods and provide no real insight
into the delivery of more efficient services.

At a larger scale there is a long tradition of
environmentally conscious housing schemes,
particularly in new towns like Milton Keynes.
More recent examples include some excellent
developments by Gwalia
Housing Society in
Swansea and the planned
Newark Energy Village.
Perhaps the most im-
portant current schemes
in this tradition are
Bioregional Devel-op-
ment Group’s scheme for
Sutton by Bill Dunster
Architects. This is a brownfield development of
90 homes which links low-energy design with
district heating, CHP and grey water systems.
While this is an important scheme that does
incorporate neighbourhood systems it is difficult
to see how it would fit into an area based on
traditional, dense, mixed-use streets.

ILLUSTRATIONS

. Solgaarden, Kolding (Den-
mark): Photovoltaic array on the
roof of a block generating 100 KW.

2. Freiburg (Germany): Where
integrated transport and measures
to reduce car-use have reduced the
distance travelled by car despite
increasing car ownership.

w

. Project ZED: An experimantal
design by Future Systems in conjunc-
tion with the Martin Centre in
Cambridge exploring buildings with
minimal surface area and a centrally
mounted wind turbine meeting 50%
of the buildings electrical require-
ments.

4. The Beddington Zero Energy
Development: Designed by Bill
Dunster Archiects and Ove Arup for
the Bioregional Development Group
and the Peabody Trust in Sutton.

5. La Cite Industrielle by Tony
Garnier from the 1920s showing
that a concern with environmental
utopian design is nothing new.

There are other examples of more urban
environmental design. Three of the most sig-
nif-icant schemes are Scottish - the Canmore
Housing Association car-free scheme and the
Comely Green Place scheme, both in Edinburgh,
and the Shettleston Housing Association scheme
in Glasgow. These are brownfield developments
incorporating CHP and grey water systems. The
Shettleston scheme also includes a geothermal
heat pump and solar systems. In all three cases it
is easier to imagine the housing fitting within a
mixed use urban area.

Urban eco-design has also been an important
element of the two Millennium Village competi-
tions in Greenwich and Allerton Bywater. Both
the winning and running up schemes illustrate
a synthesis of advanced eco-design and urban
forms. There are however doubts about how far
the concept will be implemented in Greenwich
and the Aire Design scheme for Allerton Bywater
will be difficult to judge fully until it is pub-
lished.

There is also a more utopian tradition of sus-
tainable urban development. This includes Garni-
er’s Ville Industrielle, Corbusier’s Ville Radicuse
and Frank Lloyd Wright’s Broadacre. This tradi-
tion is alive and well and includes examples like
Halifax Eco City in Australia, the recent work
by The Martin Centre at Cambridge with Future
Systems and Bioregional Develop-ment Group’s
proposals for Velo City. These concepts tend to
extrapolate from a relatively limited number of
issues to illustrate how they could influence built
form. So just as Broadacre illustrated the form of
a city in which mobility was not a constraint, the
Martin Centre/Future Systems schemes illustrate
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the effect on buildings of making them entirely
self-sufficient. In the latter case the form is deter-
mined by the desire to minimise surface area and
create sufficient airflow for a centrally mounted
wind turbine. Such visions bear even less
relationship to the urban agenda that we have
described above. They are valuable in illustrating
and exploring ideas but potentially dangerous if
seen as a prescriptive model for future develop-
ment.

It is clear that there remains a gap between
the generally accepted principles of urban devel-
opment and much of the practice of eco-develop-
ment. It is true that this gap is closing and that
the more recent developments have concentrated
on brownfield land and increased densities. How-
ever many of these schemes are based on forms
that are determined by environ-mental considera-
tions (be it solar gain or surface area) rather than
urban principles. Indeed on occassions they sug-
gest that eco-development is incompatible with
urban form.

Our aim through the SUN Initiative and
specifically through the Urban Autonomy project
has been to explore a synthesis between eco-de-
sign and urban form. We have taken the latter as
our starting point and set out to explore whether
it is possible to build a dense mixed-use urban
neighbourhood that is as resource efficient as the
most radical eco-housing scheme.

I.  David Rudlin and Nicholas Falk - Building the 21st
century Home: the Sustainable Urban Neighbourhood
—The Architectural Press 1999

2. Joel Garreau — Edge City: Life on the new frontier
—Anchor Books - 1988

3. URBED, MORI and University of Bristol — But
would you live there? Shaping attitudes to urban living
- Urban Task Force, DETR - February 1999

4. Herbert Girardet —The Gaia Atlas of Cities — Gaia
Books 1992

5. Newman P. and Kenworthy J. - Gasoline
consumption and cities: A comparison of UK cities with
a global survey - Journal of the American Planning Associa-
tion 55 24-37 - 1989

6. ECOTEC - Reducing transport emissions through plan-
ning - HMSO 1993

7. Michael Breheney —The compact city and transport
energy consumption — Institute of British Geographers
—NS 208! 101 - 1995

8. H. Barton, G. Davies & R. Guise - Sustainable
Settlements - A guide for planners, designers & developers
— University of West England & The Local Government
Management Board — April 1995

9. Andrea Casalotti - Workbikes in London - SUN Dial 9
1999

10. Jane Jacobs - The Economy of Cities - Vintage Books
1989

1. James Horne - Urban Mines - SUN Dial 6, 1998




There are two sides to the idea of autonomous
development. The first is the minimisation of re-
source-use and the second is the supply of these
resources from renewable sources. Individual
autonomous homes seek to supply resource
needs from the rain, sun and wind available to
the house and from the recycling of water and
waste. This is a very difficult trick and has been
achieved on only a few occassions such as the
Fraunhofer Institute’s self-sufficient solar house
in Freiburg or the Vale’s autonomous house in
Nottingham. The limited availability of resources
means that such housing can only work by
optimising the resource efficiency of the house to
an extent that is difficult within current budgets
and modern lifestyles. The question that we have
been asking is whether this trick becomes easier
at the scale of the neighbourhood rather than the
individual home. There are a number of reasons
why this might be the case:

O

Neighbourhood-based systems: The start-
ing point has been to think about systems for
the provision of heat, power and water at the
neighbourhood scale. So, rather than each
unit having its own separate boiler, heating
system and water supply, these systems are
organised at the neighbourhood level.

Sharing infrastructure costs: This allows
the costs of these systems to be shared
between a larger number of units potentially
making water systems, renewable energy, or
CHP units viable in a way that could never
be the case on an individual home. Such
urban economies of scale would also allow
the use of larger, more efficient systems.

Integration of different systems: Organ-
ising systems at the neighbourhood level also
allows links to be made between different
systems such as the use of surplus power
from solar systems for charging electric
car-share vehicles or the combination of the
district heating and grey water systems.

Reconciling demand and supply profiles:
One of the problems with renewable energy
is that it is rarely available when it is needed.
Solar energy, for example, is most plentiful
during the day and in the Summer whereas
the energy is needed in the evening and the
winter. This is exacerbated by the growth of
single-person households, likely to be out

THE SUSTAINABLE URBAN NEIGHBOURHOOD

during the day. This issue becomes easier to
deal with at the neighbourhood level where
the larger number of units and the greater
mix of uses will start to even out demand
profiles. Urban economies of scale may also
make viable energy storage systems such as
heat stores and electrolysis.

O Flexibility and future proofing: A further
advantage of neighbourhood-based systems
is that different components can be changed
and updated over time. It may not be viable
to build autonomous neighbourhoods now,
just as it is not viable to build autonomous
individual homes. However if you build in
neighbourhood heat, power and water sys-
tems there is the potential to upgrade them
over time more easily than with individual
homes. Initially it may be that the system is
powered by gas but when the boiler comes
to be renewed the viability of a fuel cell may
have changed. It is also possible with a dis-
trict system to bolt-on different combinations
of elements such as wind turbines and solar
arrays to retain flexibility in the system.

O Neighbourhood management: Urban
development at the neighbourhood scale
also allows greater scope for neighbourhood
management. In both the private and rented
sectors it is normal for developers of appart-
ments and mixed-use schemes to retain a
much more active management presence than
the developers of individual homes. They
will often retain responsibility for communal
spaces and systems or subcontract these to
a local organisation (such as the resident
controled condiminim schemes in the US).
Not only does this provide a framework to
manage neighbourhood energy and water
systems but it makes it viable to employ
professional managers therefore allowing the
use of systems which may be too complex
for individual householders.

O Capital/revenue links: One of the great
problems with eco-design is that, despite
the arguments of some of its exponents, it
inevitably increases capital costs. If these ad-
ditional costs cannot be reflected in increased
values or higher rents - which is generally
the case - then there is little incentive for
developers. However neighbourhood-based
management and the associated service
charges has the potential to transform this
equation. We have been exploring scenarios
whereby residents pay one service charge
covering communal area management,
power, heat, water and membership of the
car-share scheme. The total home services
package may represent a saving to residents
on normal utility bills as well as being more
convenient. However the real advantage is
the use of a local Energy Service Company
(ESCo) to manage this local billing and to
make it possible to use the revenue to finance
the initial capital investment.

These seven factors are the basis of the hy-
pothesis for the Urban Autonomy project. This
suggests that while some elements of urban
development make autonomous design more
difficult - such as the inability to optimise solar
orientation - this is more than cancelled out by
urban economies of scale and the advantages of
neighbourhood resource systems. Our hypothesis
is therefore that urban autonomy is possible at
the urban scale, that it can be achieved without
such extreme measures to reduce the resource
consumption of individual homes and that, while
it may not currently be viable, it is likely to be
more viable in the future than single autonomous
houses.
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The aim of the Urban Autonomy project has been to ex-
plore whether it is possible to match the standards of the
most advanced eco-housing within the context of mixed-
use, urban, high density development. Nick Dodd explores
a synthesis of eco-design and urban development — what
might be called eco-urban-development.

t the start of the projet we set for ourselves
the notional objective of urban autonomy
for a mixed-use, urban neighbourhood
of say 300 homes and 10,000m? of commercial
uses. By autonomy we mean a neighbourhood
that is self-sufficient in terms of energy and
water. We realise that this is a somewhat artificial
notion. Urban areas are, by their very nature,
stitched into an intricate fabric of urban systems
and it would be neither likely nor particularly
sensible for any one neighbourhood to cut itself
off completely from these surrounding neigh-
bourhoods. The same however could be said for
autonomous housing. The purpose of our work,
as with previous work on autonomous housing,
is not to suggest that all housing should be built
this way but to set an notional objective in order
to push the boundaries of eco-
urban design.

In order to do this a
good deal of our work
has involved the deve-
lopment of a pallet of
technical options for
eco-design at the neigh-
bourhood level. We
describe these technical
options in this section in
the three broad areas of
energy, water and mobility. We realise that these
are not the whole picture and omit, for example
—recycling and food growing. However these
three areas do encompass the most important
environmental issues and serve as good examples
of how these issues might be addressed at the
neighbourhood level. We describe below a series
of technical responses to each of these issues.
These are addressed at three levels:

1. Current UK good practice: This refers to
measures that might commonly be taken by
developers concerned about the environmen-
tal impact of their developments.

2. Current European best Practice: This
refers to more radical measures at the
neighbourhood scale that have nevertheless
been incorporated at least once into a scheme
often on the Continent or in Scandinavia.

3. Blue sky technology: This refers to techni-
cal options that are under development and
may have been used in other sectors such as
industry but have not necessarily been incor-

porated into a housing scheme.

The purpose of our work as with
previous work on autonomous
housing, is not to suggest that all
housing should be built this way
but to set an notional objective in
order to push the boundaries of
eco-urban design

These three categories could be seen in another
light when considering the autonomous neigh-
bourhood. The first category of current UK

good practice is largely confined to demand
reduction. On the whole the issues here, if not
the responses, are broadly the same whether you
are dealing with an individual home of a whole
neighbourhood — (i.e. construction, design, lights
and appliances).

When we move to the second category we
start to deal with supply-side issues and recy-
cling such as renewable energy, combined heat
and power and water restoration. Such issues are
difficult to deal with at the scale of the individual
home since the level of use does not justify the
capital investment. Once the house has been built
and occupied it is also difficult to go back and
retrofit new technology as it becomes available.
As we have already
described, this viability
equation is potentially
transformed at the neigh-
bourhood scale. Here
capital investment in,
for example renewables,
can be spread over a
larger number of units
and can also be renewed
and updated over time
as technology improves. This however is only
possible with systems and services that allow is-
sues to be addressed at the neighbourhood scale.
Once these neighbourhood systems are in place
a whole range of possibilities open up including
our category three ‘Blue sky’ technologies. With-
out them we are left with a handful of inspiring
but hopelessly unviable autonomous homes and
a mass of new homes which improve little on
current good practice. This is best illustrated
by reference to the issues of energy, water and
mobility:

Energy

Current good practice is largely confined to de-
mand reduction through energy-efficient design
and construction and the reduction of electric-
ity-use through efficient lights and appliances
and good natural lighting. At the neighbourhood
scale we can however introduce

a network distributing hot water and electricity.
At present it is likely that this network would be
fed by a CHP plant, probably burning gas —

an improvement on current UK good

practice but still a falling short of European best
practice.

|. A heat pump using either electricity, gas or waste heat to
extract heat from groundwater or sewage.

2. Kolding (Denmark) Ecological urban renewal project
incorporating the ‘bioworks’, an ecological sewage treat-ment
plant and rainwater collection for use in washing machines and
toilets.

3. Hedebygarde, Copenhag en (Denmark): The refurb-
ishment of an urban block exploring solar air heating, hot water
and ventilation systems and day lighting using solar reflectors.
The common house in the foreground includes a laundry,
recycling facilities and district heating works.

4. Freiburg Flats (Germany): Solar PV, thermal panels and
rainwater collection for ‘green’ water.

5. The Yellow House, Aalborg (Denmark): Low energy
solar design with photovoltaic panels integrated into balconies.

6. Block 103, Kreutzburg, Berlin (Germany): Vertical
reedbeds providing block-based grey water treatment

7. Nieuwland, Amersfoort (Netherlands): A neighbour-
hood incorporating one megawatt of photovoltaic panels.

Once this neighbourhood system is in place
all sorts of things become possible. We can, for
example cover the roof with hybrid solar thermal
and photovoltaic panels heating the water in the
system and generating electricity to feed into
the network. We might think about a seasonal
heat store linked to the district heating network
or indeed about appliances like fridges that run
off thermal energy rather than electricity. We
might even consider electrolysis using surplus
photovoltaic electricity in summer to produce
hydrogen from water that can be burned to pro-
duce electricity in winter or even Stirling engines
which generate electricity using thermal energy.
We have looked at all of these options - some of
them ‘clear blue sky’ — that open up the prospect
of urban autonomy. The main point however is
not the choice of a particular system but the fact
that it is the neighbourhood heating and power
system which makes them all possible. What is
more this neighbourhood district heating system
is low-tech, tried and tested technology that, vi-
ability permitting, can be implemented today.

Water

The same principle can be applied to the water
system. Water-use is an important component
of resource-use partly because of the scarcity of
water resources in parts of the country and also
because of the energy used in purifying water,
treating waste and, of course heating water for
many domestic uses. As with energy current
good practice is largely confined to demand
reduction measures such as low-flush toilets and
appliances, spray taps and showers with some
minor penetration of individual home grey water
systems into the market.
At the neigh-bourhood
scale key systems are
dual supply for potable
and restored grey water
possibly with a dual
drainage system. This
clearly adds to the cost
of the scheme but is
not technologically
demanding. However once it is in place a range
of autonomous technologies become possible
such as block grey water treatment (likely to be
more efficient than single house systems), living
machines to treat sewage, or even systems to
purify rainwater for drinking. Such systems make
it possible in a city like Manchester to reuse grey
water and rainwater before turning to the mains
supply making autonomy theoretically possible.
These systems may not presently be viable in a
city like Manchester although the equation will
change in more arid parts of the country. How-
ever it is only by the provision of the neighbour-
hood dual supply system that the future possibil-
ity of installing such systems is retained.

MobiTlity
The use of the car is another good example of
the step change that could occur by thinking
about issues at the neighbourhood scale. It is
accepted that urban density can have a limited
impact on car usage. However the cost of owning
a car (road tax and parking charges) as well as
running a car (fuel tax and road pricing) is likely
to increase in the future. It is already the case
that a residential parking place in city centre
Manchester or Leeds can cost more than £1,000
a year (far more in Central London). Yet in these
areas it is probably more convenient to walk
or use public transport for most trips. In these
circumstances the car becomes more of a luxury
than a necessity. However once you own a car,
the marginal cost of each trip is minimal so that
it makes economic sense to use it as much as
possible to get the most from your money.

The key neighbourhood scale innovation
is therefore the car-share service. Rather than
paying all of the fixed costs of car ownership
the car share service makes it possible to obtain
access to a car on a pay-as-you-use basis, provid-
ing vehicles as ‘fit for purpose’ such as small

By broadening our horizons
from the home to the neigh-
bourhood level an entirely new
dimension can be added to the
sustainability debate
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efficient cars for trips around town, large cars
for long journeys and even a van when required.
All of this is possible for less than the annual
cost of owning a car. This also means that the
marginal cost of each journey reflects the true
costs of car use thus making people think more
carefully about their journey. The experience in
Europe, where car-share schemes are becoming
common is that they are effective in reducing
the car use of most people (except, of course, for
people who did not previously have access to a
car). However like the district heating system

or the dual water supply, the key thing about the
car share scheme is the possibility that it opens
up for the future. Once a service is in place it
becomes possible to introduce a range of vehicle
technologies that would be too difficult and
costly to sell on an individual basis. This might
include electric vehicles for the small run-around
cars, fuel cell hydrogen engines for longer
ranges, or even vehicles which run on ethanol
produced from waste paper or biomass.

Neighbourhood management systems
In each of these cases the introduction of
relatively simple systems at the neighbourhood
scale open up a range of technical options both
now and in the future. However just as relevant
as the technical systems are the financial and
management systems that transform the viability
equation. In the past environmental systems have
only really been incorporated into social housing.
This is partly because of the commitment of
certain housing associations but also because it is
possible to make a link between capital costs and
higher rents offset against lower running costs.
This has never been
possible with housing
for sale because the
increased costs have not
been reflected in higher
values so that savings in
running costs have not
benefited the developer.
However with urban
development it is com-
mon for developers to maintain a management
presence and to charge a service charge for the
upkeep of communal areas and equipment such
as lifts. It might be possible to extend this so
that residents were able to pay for their energy,
water and use of the car share scheme as part of
one home service charge. This would represent
an overall saving to residents because of the
efficiency of resource-use and, crucially, the
revenue would become available to finance the
capital costs. This indeed is recognised by many
utilities as the way forward for service provision
and a number of power and water companies are
actively developing such systems as indeed are
car hire companies such as Budget with regard to
car-share schemes.

We have dealt here with just energy, water
and mobility but it would be possible to work
through other examples such as waste collec-
tion, recycling, household appliances, food
production etc... These examples show that by
broadening our horizons from the home to the
neighbourhood level an entirely new dimension
can be added to the sustainability debate. All of
the lessons that have been learnt about reducing
resource-use on individual homes are still rel-
evant but to this can be added the economies of
scale of urban areas to supply energy, water and
services in ways that are more efficient and re-
sponsive to the end-user, and with greater use of
more integrated and renewable resource systems.
It may never be possible or sensible to make
an urban neighbourhood entirely autonomous.
However it should be possible in the near future
to create neighbourhoods where many of the
resource flows are circular rather than linear and
where the neighbourhood’s net environmental
impact is neutral or even positive.
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ENERGY DEMAND

1. Electric induction cooking http:/Avww.ripples.
co.uk/induct.html

2. NOVEM (1999) From fossil energy towards
energy neutrality - a long term view on the reduc-
tion of fossil energy consumption in new houses
Brochure, Enquiries +33 030 2393533

3. Indications of the processes required described
in: CADDET (1996) Upgrading landfill gas to natural
gas quality in the Netherlands, Technical Brochure
32, http://www.caddet-re.org/assets/no32.pdf

4. Energy Saving Trust http:/www .est.org.uk

5. WeizsackerE, Lovins ABand Lovins L H (1997)
Factor four —doubling wealth, halving resource use,
Earthscan Publications Ltd, London.

6. Van Holsteijn en Kemna (1994) E-scenario,
Commissioned by NOVEM, Netherlands http:/www.
vhk.nl/

7.NOVEM (Netherlands Agency for Energy and the
Environment), District Heated appliance research
hitp://www.novem.org/dh_appl/home.htm
8.Samuels,R and Prasad, D (ed) (1994) Global
warming and the built environment, E & FN
Spon, p.202

9.Commission of the European Communities (1991)
Solar architecture in Europe, Prism Press, UK

10. Bomin Technologies produce reflector systems:
http://www.bomin.com, The Hebedygarde project
in Copenhagen Denmark has experimented with
the use of reflectors to bring daylight into internal
bathrooms, Reflectors have also been used in the
new Parliamentary building in London: Dunster,B
and Pringle,J Sustainable architecture and the
low energy urban office in European Directory of
sustainable and energy efficient building (1997)
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James X James, p.96

11. Fraunhofer Institute have been researching the
application of transparent insulation http:/www.
ise.fhg.de/projects/, also covered in: Braun,P.0
Transparent insulation — heat, light and comfort by
the sun, in European Directory of sustainable and
energy efficient building (1996) James X James,

12. Research on a ‘full spectrum solar en-
ergy system’ by Oak Ridge Laboratory in the
USA http://www.ornl.gov/Press Releases/archive/
mr19991217-00.html

13. Fraunhofer Institute have been researching and
developing thermotropic materials http:/Awww.ise.
fha.de/projects/see also: Wilson,H.R, Raicu, A and
Nitz, P Thermotropic materials and systems for
overheating protection, in European Directory of
sustainable and energy efficient building (1997)
James X James, p.63

ENERGY SUPPLY

14. DETR (1998) Guide to community heating and
CHP—commercial, public and domestic applications,
Good Practice Guide 234, Energy Efficiency Best
Practice Programme (1994) Community Heating in
Sheffield, Case studies 81/82

15. Thermomax evacuated tube solar collectors
hitp://www.thermomax.com/

16. Low energy apartments in the Netherlands with
communal solar collectors: IEA (1997) Solar energy
houses —strategies technologies examples, James
XJames, p.133

17. European Large-scale solar district heating
network http://www.hvac.chalmers.se/cshp/ see
also: Gerber, A, Wittwer,V and Luther,J Solar
thermal energy for building — domestic hot-water
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systems and active solar thermal in European
Directory of sustainable and energy efficient building
(1996) James X James, p 96. & Margrit Kennedy
and Declan Kennedy (1997) Designing ecological
settlements, European Academy of the Urban
Environment, Dietrich Reimer Verlag, Berlin p 96
18. Rudliin,D and Falk,N (1995) Building to last,
Joseph Rowntree Foundation, URBED

19. DETR (1998) Building a sustainable future
— homes for an autonomous community, General
Information Report 53, Energy Efficiency Best Prac-
tice Programme

20. IEA (1997) Solar energy houses — strategies,
technologies, examples, James X James, p.31

21. Margrit Kennedy and Declan Kennedy (1997)
Designing ecological settlements, European Acad-
emy of the Urban Environment, Dietrich Reimer
Verlag, p.117

22. Okohaus mixed use development in Frankfurt
- Dawson,L Working environment, The Architectural
Review, February 1993, p.20

23. Air Infiltration & Ventilation Centre http:/www.
aivc.org/rec_adds/ra81 1.html, Heat recovery
in passive stack ventilation using heat pipes,
also - ventilation system options for the new
Parliamentary building: Dunster, B and Pringle, J
Sustainable architecture and the low energy urban
office - European Directory of sustainable & energy
efficient building (1997) p 96

24. Martin Centre for architectural and urban stud-
ies, University of Cambridge, PRECis: Assessing the
Potential for Renewable Energy in Cities http://wwwy.
arct.cam.ac.uk/researchvindex.ntml

25. Future Energy (1999) For tomorrow today — a
quide to understanding and choosing renewable
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energy, available from the Energy Saving Trust

26. Nieuwland Amersfoort development in the
Netherlands incorporates 1 MW PV installed REMU
Sustainable energy projects information Tel.+31
035 6094497

27. Garrett, P Small is beautiful, Utility Week 3rd
July 1998 p18-19, see also ONS| manufacture
the only commercially available 200 KWe fuel
cell CHP unit http:/www.onsicorp.com Combined
Power Systems install and maintain CHP engines
hitp://www.cpsl.co.uk

28. Greenpeace (1996) Solar electric — building
homes with solar power, & Department of Trade
and Industry (1999) Photovoltaics in buildings — a
design guide

29. Windside vertical axis wind turbine manufac-
turers ~ http://www.windside.com/ Vortec Energy,
prototype augmented horizontal axis wind turbine
manufacturer http:/www4.wave.co.nz/~advwind/
See also: Hugh Piggott (1997) Windpower Work-
shop: Building Your Own Wind Turbine, Centre for
Alternative Technology

30. Stankovic,S, Steemers K, and Kaplicky, J (1996)
Building as awind concentrator: assessment of wind
energy generating potential in moderately windy
urban environment, Fourth European Conference:
Solar Energy in Architecture and Urban Planning,
EC DG XII, H.S.Stevens. see also Future Systems
— Project ZED design derived from the research
hitp://www.future-systems.com/

31. UNEP Working Group on Sustainable Product
Development: Sun Watt solar hybrid module
hitp://unep.frw.uva.nl/

32. Bomin Technology Group, currently researching
and developing vacuum flat plate solar collector

Seasonal heat storage'”
Heat ‘batteries’

Urban wind power
Vertical / horizontal axis?
Building as wind concen-
trator®®

Water cooled PV’s 3!
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technology and Heat Pulse low temperature Stirling
engines http://www.bomin.com/

33. EU research project - Flywheel energy storage
for wind power generation http://www.flywip.com/
info.ntml - Massachussettes Institute of Technol-
ogy (MIT) are researching power storage devices
including ultracapacitors http://ics.www.media.mit.
edu/people/aries/portable-power/node6.html

34. Johansson,T,B,etal (1998) Renewable energy
— sources for fuels and electricity, Earthscan, Hy-
drogen Projects and conceptual ideas in Germany
hitp:/Awwaw.hyweb.de/news/Gproject.htm, Welgas
Project Sweden http:/home. powertech.no/mag-
neh/meyer/bv-396.htl

35. Metallic Power - Zinc power systems http:/
www.metallicpower.com/

36. Attitude of (residential) inhabitants towards
utility owned PV-systems in the Nethertands, paper
produced for the 13" European Photovoltaic Solar
Energy Conference 1995 hitp://www.ivambv.uva.
n/IVAW/thema_e/PV-SYST.html

WATER

37.see 18

38. Julie Stauffer (1996) Water Safe to Drink?
The Quality of Your Water, Centre for Alternative
Technology

39. Gelsenkirchen rainwater aqueduct system in
Germany - The Architectural Review Experimental
community, April 1998, p.46

40. Allerton Park developmentin Leeds - Smerdon, T,
Waggett,R and Grey,R (1997) Sustainable housing
—options for independent energy, water supply and
sewerage, BSRIA, W16

41, White, D Waterworks under pressure Supply
Management, 18th March 1999, p.14-15, see
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also OFWAT (UK Water Regulator) Regulated and
unregulated supplies (information note) http:/Awww.
open.gov.uk/ofwat/infonotes/info37.htm Guidance
on applications for Inset Appointments http://www.
open.gov.uk/ofwat/inset appointments.htm

42. Oxford Brookes University / Thames Water
(1998) 21AD: Water, ‘Architectural digest for
the 21st century’ contains analysis of grey water
restoration standards and efficiency measures,
available from Vivien Walker at Oxford Brookes
School of Architecture.

43. Lokus, http://www.graywater.com/e_index.
html, Block greywater recycling systems, see also
18p.73

44. Living Technologies, http://www.livingma-
chines.com/aboutmachines/index.html Living
Machine modular ecological waste water treatment
works, see also Kolding ‘Bioworks' in Denmark (see
also 18 p.75)

45, Johnston,J and Newton,J Building green — a
guide to using plants on roofs, walls and pavements,
The London Ecology Unit, p.75

46. Applied Photosynthetics, manufacturer of the
Bio-fence algal waste treatment system http:/www.
campus-ventures.co.uk/apl

47. Vacuum toilet / digestor system (see also 18 p.
78)

MOBILITY

48. The relationship between density and energy
use is explored in this guidance from the US: Cali-
fornia Energy Commission, Oregan Department of
Energy, Washington State Energy Office (1996)
The Energy Yardstick: Using PLACES to create
more sustainable communities, USA http://www.
sustainable.doe.gov
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Efficiency hierarchy: direct
supply, short store and
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Design Issues

Aqueduct design
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Design Issues
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49. Community workstations and teleworking:
Baker-Brown,D Future house to city vision, Building
forafuture, Association for Environmentally Conscious
Building’s (AECB) journal, Autumn 1999, p.10

50. Centre for Neighbourhood Technologies,
responsible for introducing the ‘Location Efficient
Mortgage” http://www.locationefficiency.com/

51. Edinburgh Car Share service http://www.
itsm-Itd.co.uk/edinburg.ntm European Car Sharing
Network, hitp.//www.carsharing.org/englistvindex.
html see also: Weizsacker E, Lovins A B and Lovins
L H (1997) Factor four — doubling wealth, halving
resource use, Earthscan Publications Ltd, London,
p.128 and Pharaoh,T Neighbourhood car fleets
— the key to rational car use, Planning in London,
Issue 26, July 1998, p.21

52. Europcar hire have been trialling the Rav 4 elec-
fric vehicle and charging infrastructure http:/www.
jerseyservices.com/europcar/index3.html

53. Honda Intelligent Community Vehicle System
(ICVS) http://faculty.washington.edu/~jbs/itrans/
honda.htm http://www.honda.co.jp/english/
press/1998/corporate/c980910.html Zero Emis-
sion Vehicles in Urban Society, EU Network
http://www.zeus-europe.org/london.html Ballard
Power Systems, fuel cell power unit manufacturers
http://www.ballard.com/ ZEVCo, fuel cell service
vehicles including London Taxis http://www.zevco.
co.uk/ Rocky Mountain Institute, Hypercar Centre
http://www.hypercarcenter.org/root.html

54. Hygen solar hydrogen vehicle project http:/
www.hygen.com/solar_hydrogen_vehicle project.
htm PureVision Technology, waste paper to ethanol
process which the US Post Office plan to use
http://www.puretec.net/biotec.html
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MODEL

To test our hypothesis that autonomy is easier to acheve
at the neighbourhood scale we have constructed a model

to test some of the technologies set out on the facing page.

Charlie Baker describes the thinking behind this model
and some of the initial findings

Cities are polluting, cities are unsustainable
— all 6 billion of us should go and live in the
countryside — Malthus would have been proud.
Of course this is not feasible, we must make the
best of our unsustainable cities. But maybe we
can go further than this — it may be that cities are
actually the most sustainable settlement form.
While the evidence to support this view is thus
far patchy, the SUN Initiative’s Urban Auto-
nomy Project has been seeking it out. In this
article we outline some of the initial findings.
The task that we set ourselves was to assess
the practicality of building urban neighbourhoods
that are self-sufficient for all their basic resources
— including water, heat, power and mobility. In
doing this our first step was to set out a balance
sheet of the energy and resources consumed by
the neighbourhood and the resources naturally
available from rainfall, sun and wind, as well as
the wastes that it produces.

As part of the research we have used this
balance sheet to rethink the service provision of
a hypothetical urban neighbourhood. Our target
has been to achieve self-sufficiency without de-
grading the surrounding environment, achieving
a net balance of CO2 emissions, and by provid-
ing energy from on-site renewable energy sys-
tems. In doing so the neighbourhood would meet
the standards for Zero CO, and Autonomous
housing recently set out by the DETR'. This
work has been guided by several parameters.

1. We did not want to achieve autonomy on a
one-off basis, but sought to develop a model
that could be applied across the country. For
example solar cells will produce a surplus of
electricity in the summer which can be sold
to the grid. However if every neighbour-
hood did this the national grid would be
overloaded every time the sun came out. We

Figure 1: Neighbourhood Resource Flows
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therefore set ourselves a target of reconciling

energy demand and the intermittent supply
of renewable energy within the bounds of the
scheme.

2. The second parameter was that the measures
adopted to achieve self-sufficiency should
not compromise urban design principles.
The work of the SUN Initiative and indeed
the Urban Task Force has set out a vision
for an Urban Renaissance in the UK. We
were concerned that our proposals should be
compatible with this.
This immediately
questions one of
the ‘givens’ of eco-
housing - namely
passive solar gain.
Development based
on urban blocks will
inevitably mean
that some units face
east-west and others
north-south. This
means that some
housing in high-density developments will
get insufficient direct sunlight to contribute
significantly to space heating needs.

3. We were also concerned that, unlike some
autonomous housing, our neighbourhood
should be easy to live in. The system should
not come crashing to the ground if someone
opens the wrong window. Heating systems
should be controllable, toilets should flush
and new products or services should be feasi-
ble and user-friendly.

4. We did not want to dabble in science fiction
and have therefore mapped out realistic tech-
nological options into the future. We have
therefore confined ourselves to technologies
of which we have at least been able to find
prototypes if not production models.

The neighbourhood model

The principle advantage of looking at a neigh-
bourhood rather than a house is that while
per-capita waste production is the same, there
is sufficient quantity to be worth treating. When
we look at the neighbourhood as closed system
we find an impressive array of useable resources,
both primary resources from the sun, wind and
rain and secondary resources from the neigh-
bourhood waste streams and the by-products of
different processes. If we are to stand a chance
of autonomy then as few as possible of these
resources and by-products should be wasted
and where possible, the product of one process
should form the fuel for another.

We adopted a resource balance
sheet approach.The precise link-
ages between different systems
did not need to be worked out
first but all useable resources
could be totalled up and matched
with the resource requirements

urbeg ¥

Gelsenkirchen, Ruhr Valley (Germany):
High level aquaducts to capture rainwater from

Figure 1 attempts to represent the swirl of
interacting processes involved in achieving this.
First comes the primary resources - wind, sun,
and rain, to which are added to and subtracted
from, various forms of waste and resource use.
Feeling like Harry Beck when he first sought to
make sense of the London Underground, the flow
of resources around the system soon became
impossible to follow making it difficult to try out
different options.

To simplify the model we therefore took
advantage of our closed system and adopted a
resource balance sheet
approach. In this way the
precise linkages between
the different proposed
systems did not need to
be worked out first. All
the useable resources in
the area were totalled up
and matched with the
resource requirements.
Systems could then be
devised to link the two
although, of course,
these systems also produce by-products. We put
each process onto a different page of the balance
sheet so that, as the system evolved, we were
able to replace or adjust different processes with-
out having to track changes through the whole
model. The model, illustrated in Figure 2 (back
page), has allowed us to study different scenarios
and to evaluate them in empirical terms. We have
also been able to adjust parts of the system to
optimise efficiency and also to produce data to
size the infrastructure and plant.

So what does this model tell us? It shows
that the autonomous urban neighbourhood is, in
theory, possible. With a grey water recycling, for
example, along with standard water-saving meas-
ures, there is enough rainwater landing on the
roofs of the buildings to supply the entire neigh-
bourhood with its water needs. This rain water
can be purified for drinking, cooking, bathing
and washing. These in turn produce waste ‘grey
water’ which is cleaned to create ‘green water’
to for toilets, washing machines and showers,
(but not baths because, as most parents know,
children drink bath water). The waste from these
processes then drains as black water that goes to
the neighbourhood sewage processing plant.

This sewage plant produces enough methane
by digesting sewage and organic kitchen waste
to supply all the neighbourhood’s gas powered
fridge/freezers or all the gas hobs (using a mix of
existing and ‘second generation’ appliances) and
nearly half of the ovens. There may however be a
sales problem if people think too hard about what
they are cooking with!



THE SUSTAINABLE URBAN NEIGHBOURHOOD

urbeg ¥

Those with a stereotypical view of Man-
chester will not be surprised that we are self-suf-
ficient in water. It may however surprise you that
with only 70% of the roof covered in solar cells

energy will affect the outside of the building
while the storage of water, heat and energy

will affect the interior. We are going to need a
substantial amount of infrastructure and a central

costs also need to be offset against the benefits of

more resource efficient on-site supply systems,
the whole-life costs of maintaining and running
these systems, and the added value of these new

we are also self-suffi- plant. Should this form

a central feature to raise

local services. Indeed practical experience with
developers over the last twelve months suggests
than we may be closer to viability that we first

cient for heat and power.

Research into themost 1 hose with a stereotypical view of = awareness of environ-
Manchester will not be surprised
that we are self-sufficient in water.
It may however surprise you that

with only 70% of the roof covered

efficient solar collectors mental systems in the thought. The key to this is not the expense of a
has uncovered a product
based on a Stirling (heat)
engine linked to a high

temperature vacuum flat

neighbourhood? particular system or specification but the urban

This design work economies of scale and access to finance from
will allow us to assess revenue streams from utility bills. It is these

overall costs. While innovations that will eventually make the autono-

|
plate collector, rather in solar cells we are also self-suf-  there will be scope for mous urban neighbourhood a viable reality.
than photovoltaics. . some savings overall it
an photovoltaies. ficient for heat and power S0mE savings overafi1 References S
This has the potential is inevitable that the sys- I. DETR (1998) Guide to community heating and CHP — com-
d 1 .. b . merecial, public and domestic applications, Good Practice
to produce electricity tem will be expensive. Guide 234
at the same or greater But sunlight will always
efficiency as a PV but also produce heat as a be free while the costs of oil and gas continue to
by-product at a rate comparable with the most rise both financially and environmentally. These
efficient evacuated tube solar thermal collector.
In theory this means that there is no need for . . .
a central Combined Heat and Power [CHP] unit. Figure 2: The Neighbourhood Metabolism
However it is likely that a CHP plant would form
part of an energy storage system. Surplus elec- Site footprint m* m = . D
tricity in the summer would be used to produce L) 15078 5 bed 10 Lt 0 = =I E = Lo
y b Landscape 639 | 4ped o retail 750 = = s = h J
hydrogen that would be stored for use in a CHP C-yard&roads 21,870 3 ped %0 office 2,000 i |
unit (or mixed with biogas) when it is needed. It 2 bed 120 B1 2,800 E‘“"“ sl . “E A New England in Brighton
has even been suggested that the Stirling engines 1 bed 6 B2 £,000 = = -—iz B
could use hydrogen as well as heat from the solar TOTAL 300 L 10,500 —| ) | — -
yer ) W N people/ Workforce 300 vy | [ | = In the teeth of controversy the SUN Initia-
coll.ectors, which would cut costs for capital % L P § & household 2.4 E E 1 I E E tive has been working on a master plan for
equipment. Excess heat produced throughout - s = = = the Station Site in Brighton. Following the
th.e summer. would then be stored tlo pr9v1de for Supply and Demand || = rejection of a Sainsburys supermarket at an
winter heating and hot water, possibly 1g the Water:  white water -9,423,220 -312,000 litres E E a E E appeal last year the SUN Initiative has been
form of hot water storage. As the losses involved green water 15,181,430 234,000 litres = & = & amending the scheme to include a smaller
in long term energy storage are quite high we grey water 17,490,917 234,000 litres i \ e supermarket with housing on top along
. ior P
have also assumed that there will be some form black water Bohl, 115 525,013 litres e N = . . . . )
£ short ‘ ‘ the peak Organics: human solid organics 41,672 4,961 kg = = |E = with a mix of high-density housing blocks,
ol short term power storage fo remove the peaks kitchen waste 50,100 kg LI - hotel and workspace. The supermarket was
and troughs. There are various products (such as Waste paper 55,500 8,400 kg As part of the research a computer model opposed by a very effective local campaign
fly wheels) designed to produce uninterruptible Energy/fuel: Methane -56,280 kWh has been developed (illustrated above). This . .
power supplies for industry, which we have been electricity 428,634 488,150 KWh represents the balance sheet for resource- orga.nlsed by BUDD (Brlgh-to'n Urban
. fioati ’ heat 2,215,026 955,000 KWh use in our neighbourhood. Design and Development). Keith Taylor
1nvestigating. a member of BUDD and a local Green
Harnessing the wind’s energy in an urban || Water Treatment [ Councillor has said that the new scheme is
environment is another area we have looked at. Energy/fuel electricity 1,036,743 KWh Water rain 11,160,990 litres ‘miles better than the original one’ but they
However, on the basis of current information, it heat 3,298,727  kWh white water 10,044,891 litres remain implacably opposed to a supermar-
would appear that even with the most efficient Energy Storage [ greenwater 17,724,917 litres ket in whatever suise. The SUN Initiative b
turbines and careful building design the contribu- hydrogen 524,366 kWh grey water  -17.724.917 litres . 5 .. i
. R & & . i ’ Energy/fuel electricity -45,055 kWh contrast believes that this is exactly the sort
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We leulated that dalso b t 280,542 KWh - of model that we should be developing as an
¢ have calculated that there could also be - alternative to out-of-town superstores.
sufficient electricity to power the neighbour- Water:  black water -5.240,077 litres
A Energy/fuel, hydrogen -520,111 kWh Organics: human solid
hood’s car pool. Wa.ste.paper can be converted to electricity 208,044  KWh G 4 ote i Manchester Resource Exchange
ethanol to power a limited number of converted kitchen waste 10505 kg
traditional internal combustion engines for flex- - Energy/fuel: methane 56,645 kwh Working in partnership with Manchester-
ibility on longer journeys while short journey Energy/fuel electricity 149,780 KWh heat o0 R based recycling company EMERGE the SUN
needs are catered for by a pool of electric vehi- Waste paper -63,900 kg Initiative has recently secured ERDF funding
cles with a range of up to 125 miles. We have Ethanol -129,509  kWh
to work up plans for an urban resource
looked at fuel cell vehicles although the losse . " Ao . L
100 ed clee :’ 101 s ?_ _?u% N Z 085es Balance Sheet total consumption| % spare capacity in system exchange. Light industrial units will house
involved in converting electricity to hydrogen are ] ] o o
likely to make it more efficient to use electrical Water (litres) rain 11,160, 8:0 =L, 0, SRAL bus'lnesses recov'erlng, e us':lng, remanu-fac
Y A white water 10,044,891 -9,735,220 3.00% turing and recycling domestic and com-mer-
energy directly. green water 17,724,917 -15,415,430  13.03% cial ‘waste’.
Next st glreykwatt:r 17,724,917 -17,724.917 Uses are likely to include furni-
ext steps ack water 5,240,077 -5,240,077 .
. ’ . ture, white goods and computer recovery, a
: : : Organics (kg) human solid organics 47,304 -14,016 ? ?
Amo?obrfy IIS .thﬁrefore p(l).skmi)le, 1in0t nllaybe. Kitchen waste 50.100 12,525 kerbside recycling company, electric vehicle
yet viable. It s however likely to be no fess vi- paper 63,900 -63,900 services, and metal and timber stockholding,
able than individual autonomous homes. In the Energy (KWh) methane 56, 646 56,280 0.65% fabrication and carpentry. Offices will house
next part of the research we will be testing the ethanol 129,509 -129,509 . - "
racticality and viability of these systems. The ey 5260 B ©-cl o U CE e S S
E ¢ part };th' ALb }tlh desi Y i .t' electricity ,244,787 -1,271,885 1.92% such as a waste exchange network, eco-
Ist part of this will be the design tmplications heat 3,506,772 -3,467,561 1.12% design consultancy, training programmes,

of these systems. Collecting rainfall and solar as well as the research and development of

new business opportunities.

Details of the project from Nick Dodd,
URBED (tel. 0161 226 5078)
or Paul Cobban, EMERGE (0161 232 8014)

The Sustainable Urban Neighbourhood Initiative
was set up by URBED and is funded by a range
of sponsors.The Autonomous Urban Develop-
ment project is funded by BRECSU administered
by the Building Research Establishment and the
European Union’s ALTENER Fund.

Why NOT get involved?

The SUN Initiative has been established as a broadly
based network of organisations and individuals inter-
ested in the sustainable urban development.We do not
have a membership but if you do not normally receive
this newsletter please contact us and we will add you
to our mailing list.

Building te 2lst Century Home

The SUN Project is managed from URBED’s Man-
chester office by David Rudlin, Nick Dodd and Héléne
Rudlin. Additional material on this issue of SUN Dial
has been provided by Charlie Baker

The views expressed in this newsletter are
those of the authors and do not necessarily
represent those of the project’s sponsors

p english
PARTNERSHIPS

This edition of SUN Dial has
been sponsored by English

The Sustainable Urban
Neighbourhood Initiative
41 Old Birley Street, Hulme,
Manchester; M15 5RF

tel: 0161 226 5078

fax: 0161 226 7307

e mail: Sun@urbed.co.uk

This news sheet has been researched, written (unless otherwise credited)
and designed by URBED which is a not for profit urban regenera-

tion consultancy set up in 1976 to devise imaginative solutions to the
problems of regenerating run down areas. URBED’s services include con-
sultancy, project management, urban design and economic development.
The SUN Initiative further develops URBED’s involvement in housing
development and continues the work of the 2 st Century homes project.
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Building the 21*¢ century home:

The sustainable urban neighbourhood
David Rudlin & Nicholas Falk
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