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- Perhaps we should
start working out how
each nation can run off
the limited stock of
renewable energy
sources available
within their national

boundaries ? 7
lcnnv'ieh*mm The future is renewable energy at all scales in both city, countryside, wilderness and sea
P fcioycon)




Our carbon footprint

has risen rapidly

Global Fossil Carbon Emissions

the

— Total

NO
CO,

Carbon Neutral Lifestyle

ZEDbook

Source: Marland, G., T.A. Boden, and R. J. Andres. 2003

For every person who lives a
high carbon lifestyle, at least
ten others will be killed or

affected by a climate change
related event during their
lifetime




the ZEDstandards: designing within limits
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Ecosystems in Decline

“nearly two thirds of the
services provided by nature to

humankind are found to be in
decline worldwide”

Source: Millennium Ecosystem Assessment 2005
www.millenniumassessment.org

Rising material use

IIIIIIII

Rising ecological
footprint

Source: MOSUS (www.mosus.net)




Declining Happiness ZEDDbook: basics

Obtain politcal mandate Make Carbon History
campaign

_ o Design Out Fossil Fuels
Identify natural limits

Reduce Demand — Run on
Native Renewables

ZEDliving principles Enable a High Quality of

Life on a Low Footprint

ZEDstandards

Back to basics Reduce Demand — Run on
Native Renewables

Identify natural limits 12000

It is not just
fossil fuels
that are finite 8000

10000

ZEDIiving principles

9

Solutions must 6000
ZEDstandards ve scaleable

. 4000

Make best use 2000
of local energy o)

e resources 0 : -
Available Current Fossil

Renewable Supply Fuel Use
to 2050




Designing within limits

What specific energy resources are
available?

How should these be allocated
between economic sectors?

How does this inform building design
and transport provision?

What impact will carbon reduction
targets have?

Camare Neav ol Mavlard Vet Shodnb ony




BEDZED material alternative embodied CO2 saving ecop’t saved
Local oak weatherboarding brick cladding 4,630kg 2,300
Reclaimed timber studwork new softwood 63,460kg 380
Reclaimed floorboards new softwood 2370kg 14

Timber framed windows upvc windows 793,900kg 4,800
Beechblock worktop melamine chipb’rd 107,700kg

Reclaimed doors new fsc timber 5,370kg 36
Reclaimed steel new steel 181,580kg 1,000
Reclaimed paving slabs new slabs 56,549kg na

Hollow core conc floors in situ conc slab 392,600kg 5,940

These bUl'dlngS are S| 7 & . Recycled aggregate virgin aggregate  8,840kg 1,170
> * § Recycled sand virgin sand 1,330kg 320
r u I S - 2 Z . Local concrete blocks national average 21,970kg 147
: \ oo 10,221kg 68.5

Local bricks national average
copyright 2004
| Yo faciory.com]

Reclaimed steel
-previously used for station work in Brighton

Can we set up on site prefabrication plants
using reclaimed and local materials and
labour ?

Reclaimed timber
-from local demolition site
-re-cut and used for internal stud work

copyright 2004
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ZEDfactory ZEDstore(district)

(ZEDstore Mark 1l)

The Resol solar controller

Hot feed to DHW heat exchanger

Connection for wood stove/boiler

Heat output side

Lug for optional immersion heater

DHW heat exchanger

Pump for DHW heat exchanger feed

Flow switch on mains supply

Heat

DHW instantaneous immersion heater

Solar pressure relief valve
Return to solar thermal panels

High temperature solar input

Return to district heat main

District heat main heat exchanger

Heat input side

Heat meter flow meter

Pump for district heat exchanger

Low temperature solar input

Supply from solar panels
Solar heat exchanger
TS sensor

Cold feed to solar heat exchanger



Integrated exhaust Air Source heat pump
providing all year round solar thermal DHW

Integrates with solar thermal
collectors

*Highly efficient water heating
(COP3.5)

+285L capacity tank
* Only cuts in when needed

*Powered by the excess PV
production

*Avoids need for back up biomass
combustion in zero heating spec
homes

copyright 2004

Exus energy — prefaricated biomass chp module 3 Fociory cor]
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THE CODE FOR SUSTAINABLE HOMES

ISSUID YO

copyright 2004
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Cheap hollowcore
planks provide useful
radiant thermal mass
for passive cooling

(BEUBRENGE

ST T
ool no ght provides high levels of daylig out expe e shading or active cooling opyright 200

Savils — BedZED comparison with local values

@ Local Market
B BedZED

copyright 2004
=Ye Ficiory.com
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m OCCUPANTS

THE PLANET

Added build costs

£571,208

Added revenue'

£688,000

Reduced bills

£3,847/year I

Added value

qualitative I

CO; savings

147.1 tonnes/year

Water savings

1,025m?3/year

Planning Gain

1 RedMED ~ A Conventional” hosing Housing | Parking Roads Greemipace

development built on the BedZED site T 1,938m? ,r. 1,568m? 2.854m? 5,105m?
2 ntroduce Green Tramport Plan &

0 reduce Parking requirement < e "“f'

3 introduce Home Zorw car free

o design 10 reduce rosd Mes , sm'
4 ntroduce workipace and livolwork unes

) nwl 4621w

w

BedZED trtroduce shy gardens
and green rooh

W«bp.« Greenspace
| 770m’
”‘“"’ 'ParilnqpI lhn- Greemspace
M £ ,, 5,., 4621w 1

Greenspace
mﬂ’ «1, 182"
[ BedED Hoor avea [ BectZED residential ] ( Live-work ficor |
5,550m? [ Nleor area 6,053 -uox-v' area 1404m2 |
L il | ! ks pEER e
| veive A Volve  ® Ve ©
£1,8300m’ | O830Mm £1.1500m? £1,050/m?
L ’ |
5 value for tM Hrd‘wk‘-"’ 7M’ or VWO' 77.“7 loe Live-work valee
D for BedZED for BedZED for BedZED
110,156,600 | £11,087.970 | 1,250,800 £1.474,200
[ TOTAL BecdZED
e NS SALES VALUE
~ 2 £13.812.570

ADDED REVENUE £3,656.070

Imagine that 4.5 kw peak of large
translucent photovoltaic roof tiles fixed to
100x50 mm batons could be installed and
grid connected for around £10,000-00

| Panel prices have dropped to
£1-50 / watt peak for building
integrated roofs

This generates an annua
FITS income of
around £1,500-00

copyright 20




The cost of the FITS elilgible solar roof is far lower because the tiles are large, they are fast

Integ rated exhaust Air Source heat pump to fit, and they replace the need for a conventional roof — in fact the completed roof is not
providing a” year round SOlar therma| DHW much more expensive than a high quality slate or tile roof -

*Integrates with solar thermal
collectors

*Highly efficient water heating
(COP3.5)

+285L capacity tank
* Only cuts in when needed

*Powered by the excess PV
production

*Avoids need for back up biomass MiminZED
combustion in zero heating spec _
homes b ltineto resurine)

domestic hot water demand




Ecoduild zed i stramit

ZEDroof testing at BedZED 2011

By making the space between the durable monocrystalline silicon wafers translucent,
and allowing sunlight in as well as incorporating Velux rooflights for ventilatiion - the
previously low value loft space can become a rooftop conservatory adding extra
sheltered unheated amenity space




Retro-fitting existing properties

...-llimn..

Chalkwell Hall, Southend on Sea
Grade 2 listed
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StramitZED Conatruction

And if new
homes or offices
or even schools
are planned to

Cammpnrna
Virvabere of have large
Lombwms 1 awa B . .
PO rr— | A south|sh_fa_c|ng
Shunieand : roofs — sitting on
corsaties
5 ot top of very
Sreabosrs

- vt wad energy efficient
YR paveded

2 R superinsulated
~ e g mS BB AN P
bremhng Cee s o and

b ara wel aw
Lytbens bacme

U veha of
CRE

draufghtproof ed
Accommodation

[ ree—. herree mone
and puisle P T—
Py - The cost of this

spec including
Thave
Ay poud :::" energy roof ,
S e kitchen and

ey foundations is
around
£1250-00/ m2
gross internal
floor area

If we then add optional additional solar electric porches and car ports, we can
generate enough annual electrcity to power normal annual mileages of 3
lightweight electric vehicles — running up to 7500 ,miles a year/ home or 3 " Its completely
further if e bikes and scooters are used. possible to

. . . ‘ ) ' ' reconcile the place
The street of the future will look different on each side of the road. ! [ , X making agenda with
zero carbon
urbanism — creating
delightful human
scale streetscape
and public open
space
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By adapting to climate inevitable change rather than hoping it wont happen

Then a potential disaster becomes a manageable risk with far less damage to
the community
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This 190 watt pv panel could approximately power an electric trike for around 1000
miles/ year in the uk and an electric car half this distance — making zero carbon
personal transport possible in suburban and rural areas with low PTAL ratings.




