Zero Carbon Building :
Approaches and cases

Insun Ree — ZEDfactory Ltd



Hadley Centre

Predicted 2080 Temperature rise (°C)



IPCC CO2 EMISSIONS SCENARIOS,
1950-2050
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http://www.google.co.uk/imgres?imgurl=http://crs-blog.org/wp-content/uploads/2007/07/pakistanflood.jpg&imgrefurl=http://crs-blog.org/flooding-in-pakistan-crs-field-assessment/&usg=__TIxsGaIZ7blAAVmPVvKL_iPCo3A=&h=361&w=493&sz=86&hl=en&start=2&sig2=O87RBuRchhwO2yUzY4hs4g&zoom=1&itbs=1&tbnid=9Kar3iZxUvoq8M:&tbnh=95&tbnw=130&prev=/images%3Fq%3Dflooding%2Bin%2Bpakistan%26hl%3Den%26gbv%3D2%26tbs%3Disch:1&ei=E0rcTMTZDMarcbfgpcMG
http://www.google.co.uk/imgres?imgurl=http://crs-blog.org/wp-content/uploads/2007/07/pakistanflood.jpg&imgrefurl=http://crs-blog.org/flooding-in-pakistan-crs-field-assessment/&usg=__TIxsGaIZ7blAAVmPVvKL_iPCo3A=&h=361&w=493&sz=86&hl=en&start=2&sig2=O87RBuRchhwO2yUzY4hs4g&zoom=1&itbs=1&tbnid=9Kar3iZxUvoq8M:&tbnh=95&tbnw=130&prev=/images%3Fq%3Dflooding%2Bin%2Bpakistan%26hl%3Den%26gbv%3D2%26tbs%3Disch:1&ei=E0rcTMTZDMarcbfgpcMG
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How will we meet rising demand for energy?
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The future is renewable energy at all scales in both city, countryside, wilderness and
(e ala]
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Transport strategy

TRANSPORT

The green transport strategy is of paramount importance as we reduce our
dependance on fossil fuels. The minimal on-site parking provision of both schemes is
a welcome feature of both compliant and non compliant schemes that will make Zero
Carbon Transport alternatives far more feasible to successfully implement.

Private Vehicles:

Restricted to 1parking spaces per dwelling, all of which will be offered half price
vegetable oil conversions (on diesel vehicles only, paid for by developer) or electric
vehicle charging point.

Green Transport Hub

The strategy revolves around a joint venture operated by 3 primary partners that
could be replicated for other similar housing schemes. Two of them would be remote
partners, one managing the Car Club and the other managing and maintaining the
fleet and the Vegetable Oil supply.

The third partner would act as the on site “Hub- shopfront”; part bike shop, part
transport resource centre. They would manage the day to day running of the Hub,
from cycle pool rentals and electric trike charging to filling the vegetable oil vehicles.
They would also sell bikes and accessories and carry out cycle repairs and servicing.
This would preferably work as a not-for-profit social enterprise and could also attract
funding.
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Food strategy
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zero carbon
emission delivery
vehicles, electric

po an’*\_g_nd vegetable oil.

, cattle produce milk,
Foodlink ordering at the £ \meat, and waste
double click of a button A “31_. waste is used for

|| power and fertiliser . _
' milk processing

system uses by
product hotwater from
power production in
an evaporative
cooling system to
store milk

methane
processing
system uses
cattle slurry to
create heat
and power

Reducing the need for transport, commuting, and food miles
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Bread in brown paper bags from

Richmond farmers market - zero waste
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Zero emission cyclists buying zero pac
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kaging food

The ZED scheme is designed to minimise waste from
food packaging and also to minimise CO2 from
transportation of food.

This includes the use of local markets, home delivery
and the ZEF.

Fresh veg from Kingston market -
zero waste
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Ecological footprints for UK lifestyle
in hectares per person

Based on a 4-person household

Typical UK lifestyle

Owns car

Holidays by plane every year
Recycles 11%

Eats out-of-season, highly

packaged, imported food

BedZED with
conventional lifestyle

(Owns car and commutes to
work by public transport
Holidays by plane every year

Recycles 60%
Moderate meat eater & some
imported food

0.10

0.001

0.80

waste wood CHFA

including credit
for landfill
diversion

91 litres/ day|

non renewabld
energy and
virgin paper

and works at BedZED
Recycles office paper
car (member of ZEDcars

)
by plane every 2 years
80% at home
meat diet with local fresh

0.10

0.16

waste wood CHA
including cred
for landfill
dversiowood
cHP

Joins closed
loop office

Global average

Global available

Teaving 10% of bioproductive
land for wildlife

- what right do we have to consume more than our fair share of limited international
resource ?




Bridge to skygarden = {1 Skygarden for studio flat ‘ .~ Skygarden for studio
1 v N ( i (. | | |

”%rdeﬁoh bed maisonette ~ Windcoy i

Workspace in shade zone 3 Bed maisonettes Live/work unit Land garden
Sunspace Rain water store Mews road Sunspace



Planning Gain

1 BedHED - A Conventional” housing Housing Parking Roads Greenspace
development built on the BedZED site [__' 1,938m? 1,568m? 2,454m? 5,105m?2
2 Introduce Green Transport Plan Parking
to reduce parking requirement ‘ B 968m?
3  Introduce Home Zone car free (._ Roads
road design to reduce road area 540m?
_____________________ Live-
4 Introduce workspace and live/work units wor';sf(:;g -+ 1“'2"‘?;::11 G:g;:’::;e
5 BedZED | ntjod—L_Jce—sky— ga_r.de:s _____ Housing Parking Liv; Greenspace
 Welomemreats 0 | 2,378m? 968m? | ¢ 151 o2 4,621m? f
/7 |
Roads Greenspace
540m? +1,182m2
BedHED floor area BedZED residential Workspace floor Live-work floor
5,550m? floor area 6,059m? area 1,096m? area 1,404m?
| I | I
Value Value A Value B Value C
£1,830/m? £1,830/m? £1,150/m? £1,050/m?2
| | | |
Housing value for Housing value Workspace value Live-work value
BedHED for BedZED for BedZED for BedZED
£10,156,600 £11,087,970 £1,250,400 £1,474,200
| | |
] I
BedHED SALES VALUE TOJAL BadZED
: g £13,812,570

[ , ]

ADDED REVENUE £3,656,070

. ight 2004
- case studies - BedZED Fs oy o]



Project Balance Sheet

Added build costs £571,208
@ DEVELOPER
Added revenue’ £688,000

ORe! Reduced bills £3,847/year
Y OCCUPANTS
| Added value qualitative

CO; savings 147.1 tonnes/year
Water savings 1,025m3/year

&A% THE PLANET

- case studies - BedZED
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/- INSUMMER - PRODUCES COOLING HIGHLY INSULATED = 0.1W/m'k

K A WINDOWS = TRIPLE GLAZED
AIRTIGHTNESS =2AC/HR @ 50Pa
SUN SPACE = DOUBLE GLAZED

igzg IN WINTER - STORES PASSIVE HEAT ‘ 4 ’ TO ROOM & TO OUTSIDE

GAINS UNTIL NEEDED

MINIMUM
OVER-SHADING
BY ADJACENT
BUILDINGS

A z
e
&l

WIR b

\
CIRCULATION £ SUN SPACE

SENE—

NORTH FACING WINDOWS EXTENSIVE SOUTH FACING GIVING

GOOD DAYLIGHT GOOD, PASSIVE SOLAR HEAT GAIN

MINIMUM SOLAR HEAT GAIN GLAZED BUFFER SUN SPACE.
MINIMUM NORTH GLAZING FOR
DAYLIGHT.




M&E SYSTEMS

WIND DRIVEN
VENTILATION WITH
HEAT RECOVERY

\

PV TO CHARGE
\\. RAINWATER ELECTRIC CARS
\_ ', \ COLLECTION

\ v \ 'l \

ALTERNATIVE HEAT &
ELECTRICITY SOURCES
= PHOTOVOLTAICS

= WIND TURBINES

= SOLAR THERMAL
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LOW-E LIGHTING
& APPLIANCES

ELECTRICITY
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FOUL WATER TREATMENT HOT WATER




Reclaimed materials

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

- |m.' factorycom“
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Key to ZED strategies is giving residents the opportunity to give
- - . . - I10Ke n

up the family car and its associated carbon emissions. ZED i Dunstechects

residents all have access to a pool of electric cars. FZ=Ye factory |

zero fossil energy developments




Energy: 81% reduction in energy use for heating,
45% reduction in electricity use
(compared to local av.).

Transport: 64% reduction in car mileage 2,318km/year
(compared to national av.).

Water: 58% reduction in water use @ 72 litres/person/day
(compared to local av.)

Waste: 60% waste recycled.

Food: 86% of residents buy organic food.

Community: residents know 20 neighbours by name on average
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THE CODE FOR SUSTAINABLE HOMES

FINAL CERTIFICATE

(Issuad at the Post Construction Stage)

ISSUED TO:

19 Mill Pond Drive,
Upton,
Northampton,
Northants NN5 4EW

The sustainability of this home has been independently assessed at the Post
Construction Stage and has achleved a Code Rating of 6 out of 6 stars under
the April 2007 version

* Kk % ok k Kk

Above Current Highly
Regulatory Bant Sustainable
Standards Practice and Zero Carban

The next page sats oul how this home achieved its raling in the niné categories

Ucensad Assessor
Simon Roberts

Assessar Organisabion
ARUP

Clent
Mansell Construction Services Limited

Daveloper
Metropolitan Housing Partnership

“Architect
Bill Dunster Architects ZEDFactory Lid

Cartificabe Number
BRE-A-CSH-SR05-1-0002

Signed for and on beha of BRE Global Lic

ZLL\J‘\%-

This cordSome remaing e propety of BRE Globol Lig and & lesyne

14™ May 2009

o wapech 1o hesrne and condions. Coples Len be #1aea fur Iha pergores

: Communities ="' blammation Packs I 1s prodéces Fam de:

' ML Gaverrawen W05

oe®

Lpcied by e
* otsonaor (8 THNSed compaten! Parson Wi Scaene

To check 1he astimtoly of toy cordhcate prme
o

global

THE CODE FOR SUSTAINABLE HOMES

FINAL CERTIFICATE

(I=sued at the Po anstruction Slage)

Certificate Number: BRE-A-CSH-SR05-1-0002
What Your Code Star Rating Means

Combined Score | 36-47 | 48-56 57-67 68-83 84-89 | 90-100
Stars J 1 J 2 3 4 J 5 6 J
The Code for Sustanable Homes consders e affects on the environment caused by the development

and ccoupaton of 8 hame To achieve a slar raing & home must perfean betler than a new home buill
Lo mnmum legal slandards, snd much betler than an sversge adsting home.

Score: 91

— — ——
Erwgy efbaency and CO, siving
measres

Imarmal and extamal water saving
measres

The SOXONG W0 MTONRSNiE mpact

Materinls of materals used 1 buld the home

RS o5 101600 U 115k o fexeing ad
Srfice wabet nn-OfFf, Wi G ok Ae

s

Siorage 1o Tecy Tk wasa and conpost. and

Surface Water
Run-off

Waste cara baken 10 1ecUce, reuse and recysia
e e
y The use of Insulstion malenals and heating
Pokuicn systans that do nct 033 1o ghabal warming
Health & Provision of good dayight quatty, sound insulason, |
Wellbeing privalo spac, pocessiodty and odaptubity

|
A Hoe Usat Guich, designing in ascurky
Wt reducg T impect of oasludkn

Proftsction and enhancanant of the scology

Ecology of the ares and efidect use of bukding lend

Futher delabed bslormetizsn regedng Toe Code Sor Sunlsinsdiim Homes can be faund of W satormuntlen. oo s s case
Thm CO; rdng = # mueare of 3 home'x Cawrbon Doaxds (COy)
umssiors. Ths ning & dhown on your Enargy Paformance
Cartfzte s tw Ervieormaeged inpeet Roting. Tha Cetiicds &
avadatie from the saler, and as0 rcludos iInformation on how you

ey ! m

cary improve the home's padamarce
bodes) The Code moosuros the sustaobilty of o home os o completo
ey @:’ pehug, aref takes nlo scocund o dpects of energy use ss wal
_D 2w sustnabiity Bsuse, ch as witer ond woete
sy -

ScmawTerd DGR & puTMSe |30 e soaracy o s maTter

Thix camficate rermaies #w property of BRE Giese LIt and s (xmme subject to

Nt swvemewmen laly Pummaly - digher O3, swvarmmne somany |8 carfed’ compeatent petson aader Scherse Decarent 32127, To
dhwch Pye sty of T crthone, phsne corded BRE Cebal e
«*%
v e
EPC Number: 9153-2850-6429-0598-8101 ¢ Communities g l 0 b d [
R g i\ Oewery
oe®

copyright 2004

Ez;! factory. |



The dry assembly ruralZED X & & F&I|E- HS SIHE Mt 22 thermally mass
HE 0= Al&dtl AS0l= xS =AL

ruralZEDw THERMAL MASS - ECO CONCRETE WALL PANELS



ruralZED-w THERMAL MASS — ECO CONCRETE WALL PANELS
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ruralZEDw - using ruralZEDw as an example — cool vault






ruralZEDw



ruralZEDw - using ruralZEDw as an example — airtight construction






ruralZEDw MMC TIMBER FRAME
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ruralZE D Grande Synthe / Dunkirk



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 30 % above building regs
minimum

1000 units / year ZEDspec 15 % 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 S

|m.' factory.com”






Detalj av vidggsektion

Stramit compressed
strawboard homes have
been built in Sweden for
the past 70 years

- High resale value

- Low cost

- Low environmental
impact

construction



All you need is a rubber mallet, a tape measure, screwdrivers, a powerdrive drill, and enough peace to read the
Q}Jild a flat pack sofa, you can probably master your own rural escape pod.

LAY




e Works well as a home or an office

e Sleeps up to 8 people as a shorter stay cabin

e |s cosy in winter and cool in summer

¢ Is made from healthy natural materials such as FSC
timber, superinsulation and draughtproofing

e Perches on the land without needing expensive
foundations or concrete

e Runs off logs in winter or uses the summer sun to provid
a hot shower

e |s powered from sunlight for most of the year, or mid win
wind

e Doesn’t need a connection to the drains or the meter
unless you do

¢ Includes water tanks with options to connect to a standpi
¢ Blends into the landscape with weatherboarding and a
sedum roof

o Will last many generations if it is loved




Zero carbon holiday resort

mg factory Itd |

www.zedfactory.com and www.zedstandards.com




Sea level rise — London

High++ scenario:

2100

+ 22 cm Risesupto 1.9 m

+ 36 cM
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Verge and Ridge
flashing

Photovoltaic panels

Rooflights

Clear glass panels

Timber rafters:
secondary roof structure

Drainage channels

Solar thermal panels

Existing or new wall
structure

Timber purlins: primary
roof structure




victorian terraced house Detailed section of a ZEDroof refurbishment of a victorian house

FOR FRAME INTERLOCKING
DETALS, REFER TO NEXT PAGE

ZEDroof

1mm WISP gy deck or simiar laid over new joists.

structure

: pp—
floor boards S — "o Bt Do IS v ol ey
....... : el
"""""" % I tacktate heat
SECTION DETAIL 1:10 Posectial thermal upgrada of iz Gscrersal trom
ROOFLIGHT AND SOLAR THERMAL PANEL existeg external wall Vapour S undervde of sokar
conrol 1o be o ~ I ool

Plan of a ZEDroof refurbishment of a victorian house
vapour check

membrane

RW goods omitted for clarity

[
3
N

thermal insulation

Tolerance area (diagonal
hatching) to be infilled with roof
covering 1o suit building context,

i
§
\

Py Ll G 0g. metal sheet on soparation
G layer onto ply substrate, or
PR / slates on battens on undelay
Purin K< 1 /
| Xe” PV v 277
SRR SN //:
Trimmer K< = ~ / 7
S ~ N w V77 Roofight
.
7
L2 Ll 4] e trames with high
7//%/%) ‘ransmission clear glass panes
7 7% 10 protext solar thermal panels
e .
Ll PV 7
o 7 PV with inverter (1 inverter for
7 every 2 PVs)
load-bearing | lo /
wall below ~ = 7
PV without inverter




Solar carport

Solar bikeport
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Urban Best Practice Demonstration Area IS
Shanghai EXPO exhibition

permanent and replicable ZED pavilion
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SHANGHAI EXPO- ZEDPAVILLION
LOW DENSITY
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USED FOR HEATING ‘:
DOMESTIC HOT WATER -

\ ‘!Il‘ PROVIDE / V
\ \\\\.' s Lo oy 2

SOLAR HOT WATER
AND PV PANELS

SUMMER SUN SHADED
WARMING WINTER SUN
USED FOR PASSIVE HEATING

ENVELOPE SURROUNDED /
BY SUPER INSULATION TO
KEEP WARM IN WINTER

AND COOL IN SUMMER /
- A

HEATING PROYIDED B
9 ,, >CCCUFANCV AND COO|
IN WINTER

PV USED TO CHARGE
BATTERIES WHICH
CAN CHARGE FROM
THE SI RI

EXPOR T DEPENDING
IN ENERGY GENERATION

UNIT USED TO
I DRY DESSICANT
MATERIAL FOR
PASSIVE COOLING

UNDERFLOOR HEATING
AND COOLING CIRCUIT
POWERED BY PV GENERATION

4

PV POWER IS INVERTED!
TO MAINS VOLTAGE
POWER LIGHTS AND




Chansha ZEDquarter
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SBISGTT

LA

Korean Institute of Construction Technology - KICT
Namyangju - Zero Carbon City Energy masterplan



W Carbon Mixer - EdZed 01.cmp

! Fle Miew Scenarios Help

o & [l E Lﬁ‘|

Site Details Comparisons Project Data

Carbon Mixer™

Fuel Table

= K HEd =]

Yearly/Manthly Zoom Expand/Contract Characteristic

Summary: Energy kWh/m2

2 - Significant price rizes and C02 cost

DEMAHND - MWh iyt

m2

Demand Delivered HonRen

||£ IE||§

Baseline... Scenaria... Strateqgy Report

BG&A

CO; Reduction

% Reduction
cO2 HonRen

1101 1236

Size/Number | Area [m2]| CapEzx £k

[ - Primary school, per m2, Uk

[~] 1270

SUPPLY - MWhiyr {unfuelled)

100% 95%

Non-ren Energy Reduction

Cooling Hot Water 30171

Energy Breakdown (Jan-Dec)

30

W Cooling

Size/Number CapEzx £k

P% 35deg, per m2, UK

Wind: 2.6m diam, 5.5mfs, per turbine
Wind: 5.9m diam, 5.9m/fs, per turbine
SHW 35deq, per m2, UK

22 14.0
= 465
1 18.0

30 158.0

SUPPLY - MWhiyr (fuelled)

Size/Number | demand | CapEzx £k

Boiler hio pellet large, 85% efficient, per kKW

100
100
100
100
100
100

B Heating

W Hot wiater

0O Appliance

B Elec = grid

OPY 35deq, per

B wWind: 26m diam,
@ 'wWind: 5.5m diam,
O 5Hw 36deq, per

O Eiler bio pellet

Cooling Hot Water 31T

B Elec < grid

Cooling Hot Water Q31T

kgCO2im2

O Ewiler bio pellet
B Ele: < grid
B Elec » grid

B Gen bonus




Heat Energy Characteristic _

heating 18, cooling 25 (not needed)

B Air through wind cowl ZED fabric
standards

B Cooling
. . — south facing
:‘ B8 Air through windows unit
B Heating - ruralZED

typology
O Solar

— sunspace
O Casual

provides heating
for two months

O Through Fabric either side of
heating season

O Air from sunspace - heat load
reduced to 1.5 kw

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

ruralZEDn



OVERALL DWELLING

Site Wide

e Solar PV array | —
Thermal Low

Energy

(T-lu26)' - Lighting &

\ PN Electricity Appliances
Clean Syn-Gas Fuel Cell \

- Air to Air
o
Gas heat pump
\

Cleaning

Gas p—— 5
I ot e Domestic

Turbine
~————— Hot water store Hot Water

Pyrolysis } [Anerobm } Underfloor

Waste Heat for dry-
ing feedstock

—

Unit Digestor Eleatind &
T Absorption |  Cold water Cold Water el
A Chiller - Store 2 - »= | Cooling

Syn-Gas / Bio-Gas (e )
L Cooking

— Green water from MBR Gas
>[Green Water —

Membrane

Bio-Reactor slbs storage (Toilet )
Flushing
. =
Recycling Green water storage Rainwater *
Plant & irrigation from roof
(Sewage &

macerated
{ Recycleables and ] green waste

Sewage System

Envac Chutes Non-Recycleables




Bio Tar
to produce
plastics etc ?

Non-Recyclable Domestic Waste
5 8
tﬁoj] URBAN FARM _ﬁ

5 O—90

A 6 Agricultural
Electric () 6 Waste
1)

X
all ¢
o [72]
o © Absorbtion
= = :
@ 7 Vehicles
(=2 o \ .
s G0 M 1 h G ) (RS
H20 Bio-Char
Bio-Gas ?em\\l@‘

\Waste Water

Heat / Coolth Main ( Heat in winter, coolth in summer)

/\ Green Grid Electricity
__J\ b~

URBAN FARM HYDROGEN FUEL CELL

An integral component of the schemes
waste strategy, with the waste from the
Anaerobic Digestion and the Pyrolysis
units enriching the soil and improving the
food production.

Extracts Hydrogen from natural, bio or
syn gas and converts to heat and power
at a ratio of approximately 3:4

ANAEROBIC DIGESTION PYROLYSIS ABSORPTION CHILLER

Waste heat from Fuel Cell drives
Absorption Chiller, creating cold
water for distribution through
heat / coolth main.

Non-recycleable domestic waste and
agricultural waste can be processed
to a Syn-Gas by pyrolysis, also pro-
ducing a Bio-char and a Bio-tar as
by-products

Processing waste food and sewage to
bio gas and fertilizer. This would provide
cooking gas to residents and fertilizer for
the farm
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Low pressure drop fan
driven ventilation with
Dessicant heat/coolth recovery and
Solar thermal for cooling uses dehumidification
hotwater and solar thermal
summer heat to
dehumidification dehumidify
incoming fresh

Site energy concept, Summer
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Solar electric

harvested
water for
flushing toilets
and clothes
washing

Under floor
cooling

Water store

holds harvested ’ ili
> > Community farm is fertilised
Gas from biodigester rain water and by waste from development

is used for cooking 3 U\ cleaned water and provides low carbon fresh
: from MBR ) ® produce to the development
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from foul

ENVAC unit
seperates all
waste streams
into recycling,
compostables,
and pyrolysis

Recycling
from ENVAC
unit

All compostables
go through a
biodigester to
create cooking gas
and fuel for chp

Absorption chiller provides
cool from waste heat for
under floor cooling in
summer

Fuel cell
provides
electricity and
a small
amount of
heat heat

Pyrolysis unit converts & CHP provides
waste organic including Gas scrubber = electricity and a
oil based products into cleans gas for large amount of
gas and fertiliser use in chp heat

and Fuel cell




Waste & energy overall strategy

PYROLYSIS /
E Bio-Syngas

Gas Cleaning
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Urban High
Density Fuel Cell

Developments Heat 30%

a 5 tonne / hour unit pyrolysis unit produces 5 MW continuous electric output enough for 10,000 homes



Hydrogen Fuel Cell Module

Existing unit on the market with proven track record

 Natural Gas

 50% electrical
efficiency

o 230kW electric
e 180kW thermal

Excellent electric / thermal
ratio means no heat dumping
and better financial returns
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Problem: Hydrogen production?

« Solution : Bio-Syngas
(gas produced from biomass)

1: Anaerobic Digestion 2. Pyrolysis /
Gasification



Pyrolysis gas content

« 4.8 kWh/m3
« High Hydrogen content
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Zero carbon school for Korea- for KICT/RIST/ EDUMAC
Jincheon, Chungchugbookdo
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Korea have the opportunity to build the true zero carbon

school in the world both in operational and embodied

energy — and demonstrate practical leadership in this

climate critical field. PATeaciory 1]
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e atrium is an unheated winter garden.

ne atrium floor have permanent tables. allowing
\promptu meeting places and semi-outdoor but
ieltered studykspace when climatic conditions
low.
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THANK YOU

Insun Ree (Cha) — ZEDfactory Ltd.

Website

www.zedfactory.com

Telephone

Office +44 020 8404 1380
Mobile 07808 281942

Email

insun.zedfactory@googlemail.com
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