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THE GOOQOD CITY

EQUALITY OF OPPORTUNITY
AMENITY + UTILITY
HEALTH, SAFETY AND EDUCATION
CIVIC JUSTICE
CULTURE
LIVE, WORK + PLAY
EFFICIENT TRANSIT SYSTEMS
ACCESS TO OPEN SPACE

CREATE A SUSTAINABLE REALITY AND QUALITY OF LIFE




The future?

Contraction and Convergence
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2003:
The hottest European summer on record claims over 52,000 lives

2005: Over $200 billion in financial losses as a result of weather-related natural disasters




Environmental Timeline

Buildings

Infrastructure and
Transport




A well designed car
needs less fuel




Urban Distances

For distances up to
10 km, it is faster to
go by underground
than to go by car

For distances up to
4.6 km it is faster to
cycle than to go by

car
For distances up to

0.7 km it is faster to
walk than to go by car

12

Distance (km)

Source: J. Whitelegg, Transport for a Sustainable Future




Density versus gasoline use

Mixed Use

Public Transport

 ——

Cycling
Walking

Australia

Social Diversity

Copenhagen® “Siim f Europe

Gasoline Consumption
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Detroit 2,600 /sg km
Copenhagen 5,800 /sg km

Detroit uses 10x the energy of
Copenhagen

Traditional Cities




Car-dependent Cities
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Hong Kong 17,536 /sq km
Monaco 16,486 /sq km

Notting Hill is currently 200 dwellings per hectare /13,700 persons per sg km

Typical modern development 20-30 dwellings per hectare /4,800 persons per sq km




PRIVATE SECTOR

PROFITS

INVESTOR STAKEHOLDERS

COMMERCIAL SUCCESS

FREE ENTERPRISE

PUBLIC REALM

TAX INCENTIVES

GREEN INCENTIVES

CIVIC SUCCESS

AND SOCIAL JUSTICE

GOVERNANCE




Economically Sustainable

Socially Sustainable

Environmentally Sustainable

40 years of Sustainability




Seven Areas of Sustainable Design

Environmental
Systems

The Sustainability Forum

T ER
Energy and
Water

External
Envelope

Materials
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Foster and Partners
Project Sustainability Database
Architect's Sheet

SITE and CLIMATE
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Foster and Partners
Project Sustainability Database
M+E Consultants’ Sheet

E SITE and CLIMATE

EXTERMAL ERCLOSLIRE

EMNTRONMENTAL SYSTEMS
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Design for Sustainability

Heat recovery systems Active

systems

Photovoltaic’s

Activated blinds )
Passive

. . Elements
Responsive shading

Deep space natural ventilation

. . Building form
Orientation and form and orientation

«— Environmental ——
Gain

Form saves energy




SUSTAINABILITY

Cultural Buildings
Commercial Sector Buildings
Housing
Infrastructure and Transport
Educational and institutional Buildings

Urban Regeneration and Cities




Infrastructure




Millennium Bridge London, UK, 1996 - 2000







Benefits both communities

40% increased visitors to St Paul’s
£100m economic benefit in a year

Hotel and catering up 23%

Up to 8 million crossings pef year

Stansted Airport
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Richness in traditional Chinese Architecture




Design and construction timeline

December
opened new
office - 11 in
Beijing 38 in
London

2003

November
won
competition

12
December
scheme
design to
client

10

January
tender info

to

preferred
contractor

S]

28 March
ground
breaking

2005

6 April start
on site

15 March
preliminary
design

March

2005 sub
structure
complete

2006

October
2006 Roof
complete

September
2007 Terminal
commissioned

2007

Feb 29
opened — no
ceremony
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Queen Alia International Airport, Jordan
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Mechanical exhaust from atria

Extreme Condition

Mechanical exhaust from atria

Natural ventilation
to atria

Natural Ventilation Mode

Mechanical extract
from office

Mechanical exhaust from offices

Natural ventilation to offices







Floorplate Daylight Analysis

Floorplate Visibility Analysis




Natural Ventilation

Pollution levels inside buildings
are 2 — 5 times higher than outside.

$15 Billion in direct medical costs
per annum in US due to poor indoor
air quality.

60 Million lost working days per
annum in US due to poor indoor
air quality.

Daylight

Worker productivity can be increased by up to 15% by
implementing smart day lighting.

- The U.S Green Building Council's Sustainable Building Technical Manual




Benefits of a healthy indoor environment

5%
Increase in
productivity ¢ Natural ventilation

 Daylighting

* Access to views
0% 40%
Reduction in Reduction in . Regular air changes
voluntary absenteeism
terminations e User control

Source: Based on studies in the US from 1998 and 2003

Capital cost — cost in use

Initial Capital Costs

arhensrce. deprecainns
saidlnd Ciraly Wik

85%

gt Begted Cinsy

25 Year whole life expenditure profile
of office occupiers — inc salary




Occupancy Levels in Green Buildings
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Cost of Rent ($ per square foot) in Commercial Buildings

Percentage of total bulldimg stock (36)

Cost in US Dollars per square foot {5}
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Commerzbank — Summer Ventilation




Use of air conditioning/natural ventilation in offices

100%

Typical Commerzbank




International Magazine Building 1928







Design Evolution

Columbus
Circle Station

ACOOI 8




High-Performance Glazing

Internal Blinds for Glare Control

High-Performance Glazing

Internal Blinds for Glare Control

Daylight Penetration
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Lobby Concept

Sd%i:gen;';:gmou;r Water feature contributes
0 to lobby cooling

cooling used for 75% of Spill air
office hours from tower

; Ventilated




Rainwater Collection and Storage

Low Flow Fixtures

Automatic Lavatory Faucets

demand for irrigation

emand for cooling tower use

i Cooling
+ Water
| Feature




Spill air
from tower

Heating units

Radiant Heating' /
from Floor | //
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More London Brownfield Site
Ay
L

More london Masterplan







Brief and form analysis
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The energy consumption for heating and cooling is 25% of a typical air conditioned office

Maximum sunlight reaches ,
the riverwalk

7
/7 Southelevation sdf- shading
Natural ventilation to perimeter
North facing maximum '
transparency




Computer Analysis of Heat Gain on Facade

Peak Wim~2
[

Solar Gain
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Fagade Performance
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Hotel and

Serviced Apartment Tower Residential Tower

Office Tower

Central Market Phintirenltaic Generation

T — Desegn Fvolution
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Souk Proportions




Airport Road

Road Connections




Airport Road

Hamdan Street

Road Connections

Airport Road

Khalifa Street

Road Connections




High Level Views out over the
Corniche and Lulu Island

Istanbul Souk




Harrods

ml (mm
EEEN_ N
H_EEEN
EEERHANR

Scale Comparison




Central Markets Abu Dhabi




Natural Downdraught Effect directs wind flow down towards the site Towers channels local wind streams, accelerating wind flow

Wind effects

Wind Flow at Roof level

Good natural
ventilation
potential for the
roof gardens

Wind effects




Use low-level windcatchers for natural ventilation Higher-level windcatchers needed for these
Northwesterly Wind buildings

Higher wind speeds
Lower wind speeds

Wind effects

Prevailing wind direction
— - L b =, — M
Micronisers cool incoming fresh air = | Exhaust air purged on leeward side
Glass skylights retract to dissipate heat [ PV and Solar Collectors provide energy for cooling and dehumidification

Roof terrace shaded from : i
sun and sheltered from "*
wind
Cooled air to the retail
units also cools
balconies

Fresh air and cooling
from wind tower

Mid-Season Mode
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Fresh air and cooling
from wind tower

Night Mode (All Year)







Design as part of the cultural landscape

Leap for

London
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Design as part of the cultural landscape

BERLIN

Leap for
london
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Wembley Stadium, London
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Petronas University, Kuala Lumpar, Malaysia







City Academies

Key Design Issues

Enable pupil supervision
e Visibility
Security
Image
ICT
¢ Adaptability
Phased developments
Sustainability
Community Access




A comparison of our Academy Projects

Brent
2000-2003

Nottingham
2001-2005

::r-

Ealing 2002-
2006

Classrooms

Social
[l Circulation Langley
B Theatre 2004-2008
[ | Sport

Plant/Auxiliary

Bexley Business Academy

Edgware
2002-2006

Bexley
2001-2003

. 2003-2007
,- i Peterborough

2003-2007

Corby
2004-2008




Real Light Catalogue

Thomas Deacon Acadermy uminance and Suminance study

Thomas Deacon Academy, Peterborough




Folkestone Academy
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Masterplans and urban planning

Climate Analysis




Climate Responsive Design Studies

Climate Responsive Design Approach

Cold wonhar wind

L wind spedd in courtyisds in sasler




Daylight Analysis
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Aldar Al Raha Beach

Daylight Availability in Masterplans




Daylight Availability in Masterplans
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Knitting together the urban fabric
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Sagrera Masterplan, Barcelona - 1991

North-South Axis of Regeneration through
City

Linear Water park

High Speed Train Network

New Transport Interchange

Housing

Offices

Restaurants and cafes

Retail and Shopping




Washington DC, USA.
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Mount Vernon Square District
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Accessibility at Present

Retall and food & drink
accessibility at present

Accessibility with Scheme

Retail and food & drink
accessibility Scheme 7
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Street Studies
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Solar Access for Open Spaces

Public Presentation




Public Feedback




Central Plaza
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Milano Santa Giulia, Masterplan, Milan, Italy

Residents:

Visitors:

* Hotels

« Offices

» Conference

« Retail and restaurants
* Health club

e Church

¢ 111-hectare site

» 33-hectare Park

People/sq km: 10,811
Without park 16,600




Walking Distances

Public Transport

Retail

Butcher

Grocer

Launderette Facilities
Florist 1000 m?
Newsagent

Clothing

Bakery

Bank
Post Office

Radius 300m
3 - 5 minutes by foot

High-speed
rail link

Road network
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The Building Ecology

Internal gardens

S Thermal Store

Photovoltaics

Masdar Development, Abu Dhabi

Bio fuels

Natural ventilation

Natural Daylight
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MASDAR
Zero Carbon

Zero Waste

Transport dff ;:w;.f:ﬂw
34% |

Industry
22%




Area and population

Surrounding
research and
~plantation fields

4.2 km?

Total Site Area
7 km?

Total Population
90,000

Residents 50,000

Commuters 40,000

| RIRIR




Walled City

Bagh e Shahzadeh Shibam

Climate Responsive Design Studies




Orientation

East — West
maximum heat gain
through sun exposure

Orientation

North — South
minimum heat gain through

natural shading
o] e




Orientation

\
. JJ Southeast - Northwest
H E Optimised Orientation

ilit

Site — Scale comparison

MASDAR - 135 People/ ha Venice - 115 people / ha




City zones

University Special Economic Zone
11l

>

Q)




Wind tunnel test
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Linear Parks — Daytime wind
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Hot Winds cooled over
linear parks provide
refreshing street
ventilation.




Linear Parks — Night time wind
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Cooling of the city
through fresh night
breeze.

Wind towers — open, cooling the streets
" r

Night-time Cool Winds




Street Microclimate — Felt Temperatures

e - et
Desert Central Abu Dhabi MASDAR - Arcades MASDAR — Green Gardens

Street




Private Courtyard




Mobility

‘ Central Abu Dhabi 25km

ICycIing
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Light Rail Transport




Accessible green spaces — Walking distance

Accessible public spaces — Walking distance

All green public spaces

56%

of the population has
access to green space
within

1 minute

Public
Squares

40%

of the population has
access to a public
square within

1 minute




Central Plaza

Mobility — Car Parking - 50,000 Commuters / Day
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Car free City




Layering of the City

Buildings

Pedestrian level

Services

Personal Rapid Transport

Main Infrastructure

Mobility — Light Rail Transport - 50,000 Commuters / Day

,.-“ff BT Ay : Car free City




Mobility — PRT - 50,000 Commuters / Day

»

CONVENTIONAL CITY el

Building

Building Energy Waste Transportation
Design

Design Generation

Car free City

MASDAR

Energy WEST Transportatio
Generation n

Cp Ry E=: SV . d®
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Landfill Fossil fuel Energy
Efficient

-56%

Conventiona Oil and Gas
|

Renewable Recycling / Electric /
Waste to Solar

24% -f5% 7%
\ 4

1% I

Carbon offsetting /
Carbon Sequestration

=0 CO2
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Concentrated Solar
Power 35%

MASDAR Water Strategy

/\

Evacuated P

Thermal tube

Wind1% Collector
15%

Waste to energy
7%

Photovoltaic
42%

100% Renewable Energy

80% 75%

Use of recycled water

Salt recovery

Reduction in desalination from brine




Landscape strategy










The slums of Dharavi — Mumbai




Health and Happiness

Equity and Fair Trade
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Cosn Bandy Oan Plase Living. Moo




MNatural Habitats and Wildlife

Sustainable Water
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Cuture and Heritage

Local and Sustainable Materials




Sustainable Transport

Zero Waste




Zero Carbon
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Meptune will reduce energy
comnsumplicn by TOW compaded 1o
thi basaline and provide astarmal
lighting using salar photlovoltaice Wa
plam 1o supply 100% of energy from
ronewable souroes by 2020,




By pushing the boundaries of what is possible now —
through design —
we can make a difference to how societies develop in
the future.




Collaboration with overseas architects

Scheme Detailed Handover Construction Construction
Design Design Documents Administration







Fish & Shrimp Fan




Greenhouses gle module

on and water evaporation
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The ten One Planet Living principles behind New Dharavi
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