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The human population of the planet is directly proportional to
the availability of cheap energy ?

Billions of People
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right do we have to consume more than our fair share of li d international resource ?




Home truths ?

Chinese oil consumption rose 17% last year

China is expected to double its oil consumption over next 15
years

Peak oil occurs more or less now

Peak gas occurs in about 5 years time

Peak nuclear occurs 10to 15 years later
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Electricity from wind

Credit — Bill Gething
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This house

Is made here, using
lightweight modern methods
of construction, that is likely
to need airconditioning in
summer within 30 years
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Wimbledon==
and.Croydon
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Victoria main line
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< INSUMNER - PRODUCES COOLING
ERMAL

1IN WINTER - STORES PASSIVE HEAT
GAINE UNTIL MEEDED

M&E SYSTEMS

ALTERNATIVE HEAT &
ELECTRICTTY SOURCED
= PHOTONOLTACS

= WD TURBINES
= SOLAR THERMAL
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«Commonwork is an organic farm and study centre at Bore Place in the low weald of Kent.
A food link between ZEF (and neighbouring producers) and ZED’s in the future is being developed.
*Web based ordering.

«Zero packaging produce delivered in green vehicles - compost waste pick up.
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BedZED 1999

ark providing biomass for fuel
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Time for a change in direction?

3.6m
new homes
by 20167

10%: reduction

20% reduction by 2020

g&yught 2004: h RI J .p

The ZEDspec becomes affordable with economies of scale

- it is only more expensive today because of low throughput through the supply chain

Annual new build homes in UK / year - average 162,000 @ average density 26 homes / ha
requiring 6,230 ha of land

Gov sustainable communities programme calls for 20,000 extra / homes / year

100 units / year ZEDspec = 15 % above building regs
minimum

1000 units / year ZEDspec = 5 % above building regs
minimum

5000 units / year ZEDspec = same price as
building regs minimum

We only need 3% of the UK new homes to be built to the ZEDspec to be cost neutral
with current building regs minimum specification @ average density of 80 homes / ha

If all 162,000 homes were built to ZED spec at ZEDdensities only 2025 ha required,
saving two thirds of the increase in urban sprawl, and still providing every home with a

garden .
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%A Costs

BedZED - 100 units

cost £ 1475-00 m2 gross internal

ZEDinaBox value engineered version -

cost £ 1250-00 m2 on a 225 unit scheme

Small 12 to 15 unit ZED terrace on site at moment
cost £ 1375-00 m2

Rural ZED contractor build 6 weeks/ unit - 220 units
cost £ 1100-00 m2

Rural ZED kit self erect - 20 units

cost £ 875-00 m2

Rural ZED with energy mortgage adopted and contractor build
cost £1050-00/m2

30
ZED fabric standards
20
Air through wind cowl
10 Cooiing
[ Al thrcugh windows
S Heating
s 0
= O Solar
x
Casual
-10 @ Through Fabric
O Air from sunspace
-20
-30
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec




MWh

1.00

0.80

0.60

0.40

0.20

0.00

-0.20

-0.40

-0.60

-0.80

-1.00

Electrical Energy Supply/Demand
3.5m2 SHW, 10m2 PV, 600W Turbine
Heating 18, Cooling 25 (not needed)

To Grid
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ZEDstandards Construction

Electric Fan Heat Recovery Ventilation
‘Wind Powered Heat Recovery Ventilation
Solar Orientation Optimised (sunspace)
Solar Hot Water

Biomass Heating and Hot Water

1KW Wind Turbine

1.8kWp of Photovoltaic

Careful Nibe User (no immersion)
Inefficient Nibe User (immersion used)

This chart shows how the different technologies move from costing the installer money per percentage
point CO2 reduction, to earning the occupier money, either by reducing their bills from what they would
have been paying in a 2002 house or actually displacing energy used and selling back to the grid. It can
be seen that any technology that uses electricity hardly saves (or generates) cash for the user where as
technologies that generate high value, high grade electricity pay back the most.

ZEDstandard, though one of the most expensive capital cost technologies becomes one of the
best performers as it saves money year on year and has no depreciation (replacement costs). As
fuel prices rise, so does the income from savings made.

29



T sampacy orrernprwr] ke faty

A L G R B S

F v i i s ik
S r—

oo e avmetcn wamacresn, o [ s
R b SO R . B
ik | B VDN P

Do g oot g oy W
MDA . T AT

T o T B Y I O AP

Tl Gt s Kl e it
U Py —

copyright 2004

30



i & logal bicks
A40 min disfoen conoels Wacks (1400 kgt min)

13 e vl plaalis

Rligid pratyproptine candty Ty bapisd 16 corcribe bncki —
Ftilimsin pricti] Rkl

(e Fatled

Dtk gy sben sl

Windcw bec fairmd i 18 mim BIBE grade Brech ply, -
irelid bl churieg T oL el Buos 10 s 3 cabls ol
wilis Baiid doc-sygshall

Cetiivint fpid curnny sdasent isuan I |1

Doruiblis lacoind chonss, ivew E ieggon Elbadd with misiers ik
s e, aviragh U vaks 16 Wima¥ miae.

Sheel reesiraimi siraps and o tasien window o inner block skin g

Mill finish alumirium Fashing fxed with ='s sorews (o taoe of wndow +|-

Tum par wrje coreiy wal e —

Kl mm ek wal insulikinn

copyright 2004

31



Irnage 1

Haousing devalaprsa sdjicent 1o black & ar rear of sie with Morth fecing Bigade nearssy (licds solar gain). Hear boss is evidesn ar
sawis lovel Windows indicate aress with high heat/ssergy loss. East fagade shows bighes wall surface tomperatures and heat loas at
raal umtion

Irmaga 2

Bloxck & and part block B cloen from rear of site looking toward main road. Mote front door open in nearest propesty, Elevaton &
of sounh facing sun space buffer pone afoer &-7 hours kow winter sun YYarm arcss acnoss sorucural frame represent solar beat g@ain
rather than heatfenergy loss.
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Evacuated tube Solar thermal
collectors can provide around
60 % of annual domestic hot
water, and means pellet

boilers can be turned off
almost all summer.
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Radiators

Underfloor
Heating
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Pellet Storage systems

Buried tank
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Solar electric cells powering carbon neutral cars, both
private and pool

The solar electric panels at Hope House power the Citroen Berlingo for around 5,500
miles / year. The cost of the panels and the modified van is still less than the cheapest
people carrier on the market - with similar functionality in urban areas.

109 KW peak PV
installation @ BedzZed
powers up to 40 electric
cars from the pool - each
travelling around 10000
miles / year. PV pays back
in 14 years when used to
charge electric cars
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CONVERSION KIT

Single tank conversion kit

from Germany -
www.Elsbeth.com

VEGETABLE
OIL

Locally grown
vegetable oil

= available from
.-“m ey 25

EFFICIENT MODERN ON-SITE BIOFUEL STORAGE
ENGINE

1200 Gallon purpose built steel
ZEDfactory office car, bunded fuel tank = £2000
runni
for th

mpg.

ST

Electric bikes are
now on the
market from

arouTd £o00

Conversion
kits
available
from
around

£300
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Presentation HA
PRP / ZEDfactor

- 12 key worker housing
units

- built to ZEDstandards
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- new well insulated home
- drives 5000 miles/year

- one short haul flight to
Spain/year

18%
3%
13%
24%
12%

- PV and solar thermal
upgrades fitted

-drives veg oil car

- holidays in the UK

- cycles to station daily
- cycles to local market

- deliveries from Zero Fossil
Energy Farm
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Main Core- 5 Generations - 125 years

- Mass Concrete foundations

- Galvanised steel shoes

- Timber post and beam structure
- Concrete thermal mass panels

- Plywood flooring deck

- Rockwool insulation

- Breather membrane

- Roof truss

- Outer brick skin and plinth

- Timber joists and stud partitions

Fitout - 2 Generations - 50 / 60 years
- Roofing membrane

- Standing seam roof

- Green roof sedum

- Wind cowls

- Timber rainscreen cladding

- Floor paviors and tiling

- Flashings and copings

- Render

- Internal joinery

- Plasterboard

- Timber stairs and internal doors

Rural ZED cost breakdown of £ 1050-00 /m2 gross internal build rate

- prelims / profit 10 %
- foundations 4%

- Framing 15%
- secondary timber 16 %
- envelope and insulation 6 %

- roof 4%

- cladding / windows 10 %
- Renewable energy 15%
- Fit out and kitchen 15%
-Mand E 15%

Total labour breakdown across all packages is approx 55% of total completed cost -

Servicing - 1 Generation - 20/ 30 years
- Kitchens and bathrooms

- Plumbing and electrics

- Sealants and seals

- Timber doors and windows

Applied finishes - 6 years

- Paint finsh and natural wood wax

Legacy Index
Foundations

to Fixtures

this is the place to achieve cost reductions not minimising component quality or

green specifications
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cycling - reconciling low
carbon with personal fitness
and social status ?
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Ocity - living in the city ? ? ?
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Heating |load

Building Characteristic

are
negative

??
Heat loss through
draught
infiltration

Cooling

Solar gains, infiltration and poor
insulation result in large cooling

-
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W Heating

W Cooling

0O Solar

O %entilation
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walls
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CO2 Reduction

Building Characteristic
ZED apartmert, PHREY MW cooling, Coal Island, SAP - 25%, Changsha
30

20

B Heating
W Cooling

O Solar

O %entilation
Olnfittration
alirternal

W Conduction

Night cooling ventilatjo
Cooling load further reduced by spring and autumn whi
cooler outdoor temperatures moisture reduced

2?2222 27227?22?2?27?27?°7 leloieRolo o lolo o Ro oo lo Rodo Ro o)

CO2 Emissions

CO2 Reduction

kg CO2/m2

Cooling Hot Water | Elec Appl I mprovel’nent
(WYL (MWh/yr) | (MWh/yr)
??

??

to building

CO2 Emissions

kg CO2/m2

Cooling Hot Water | Elec Appl
(WYLl9l (MWh/yr) | (MWh/yr)




CO2 Emissions CO2 Reduction

kg CO2/m2

Cooling Hot Water | Elec Appl ] i
29 29 29 and conventional air conditioning
to ground source cooling and heat

CO2 Emissions ; NN nnn

kg CO2/m2

Cooling Hot Water | Elec Appl
(WYL9l (MWh/yr) | (MWh/yr)

CO2 Reduction

CO2 Emissions 2?227?22727?

kg CO2/m2

Ol (Mwhiyr) | (Mwhiyr) Addition of Solar Hot
?27? ?2°? Water and Photovoltaic
panels

CO2 Emissions

kg CO2/m2

Cooling Hot Water | Elec Appl
(WYLl9l (MWh/yr) | (MWh/yr)
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Supply air dehumidified with liquid
desiccant.

Exhaust air cooled by evaporative
cooling.

Supply air cooled by exhaust air
via heat exchanger.

Liquid desiccant regenerated with
heat from solar collectors.
Optional forced air from individual
room fans.

Optional additional slab cooling
from ground water.

Works in vertical or horizontal
system

91



copyright 2004

92



Free access website setting the performance standards :

pdf download

-alow carbon roadmap to 2050

pdf download

- nuclear power - the facts

pdf download

mirage or oasis ? energy choices in an age of global
warming

|__.| EE BEE B4

www.zedfactory.com

- building the microgeneration
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