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THE GOOD CITY

EQUALITY OF OPPORTUNITY
AMENITY + UTILITY

HEALTH, SAFETY AND EDUCATION
CIVIC JUSTICE

CULTURE
LIVE WORK + PLAYLIVE, WORK + PLAY

EFFICIENT TRANSIT SYSTEMS
ACCESS TO OPEN SPACE

CREATE A SUSTAINABLE REALITY AND QUALITY OF LIFE



The future?

Contraction and Convergence

Source:  Aubrey Meyer



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

But you will still 
cause a traffic jamneeds less fuel cause a traffic jam
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Detroit USA

Density versus gasoline use

Mixed Use

Public Transport

Cycling
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Australia

Cycling

Walking
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Monaco Asia

Source: Newman and Kenworthy

Hong Kong



Detroit 2,600 /sq km
Copenhagen 5,800 /sq km

Detroit uses 10x the energy of 
Copenhagen

Traditional Cities

Istanbul Florence

Cairo Athens



Car-dependent Cities

Los Angeles Detroit

Houston Dubai



Hong Kong 17,536 /sq km
Monaco 16,486 /sq km

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

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



PRIVATE SECTOR                               PUBLIC REALM

PROFITS                                              TAX INCENTIVES

INVESTOR STAKEHOLDERS             GREEN INCENTIVES                 

COMMERCIAL SUCCESS                   CIVIC SUCCESS
AND SOCIAL JUSTICE

FREE ENTERPRISE                            GOVERNANCE

WHAT MAKES
A FANTASTIC 

CITY?CITY?



Economically Sustainable

Socially Sustainable

Environmentally Sustainable

40 years of Sustainability

‘67 ‘87 ‘07‘97‘77



Seven Areas of Sustainable Design

Site and Climatic 
Response

Form and 
Massing

External
Envelope

Internal
Environment

Environmental
Systems

Energy and
Water

Materials

The Sustainability Forum

• Representatives from all 
groups

• Promote awareness of 
sustainability in the 
practice





Active 
systems

Heat recovery systems

Photovoltaic’s

$ $ $ $ $ $ $ $ 

Design for Sustainability

Passive 
Elements

Photovoltaic’s

Activated blinds

Responsive shading

Deep space natural ventilation

$

$ $ $ $  

Building form 
and orientationOrientation and form

Environmental 
Gain

$

FForm saves energy



SUSTAINABILITY

Cultural Buildingsg

Commercial Sector Buildings

Housing

Infrastructure and Transport

Educational and institutional Buildings

Urban Regeneration and Cities

INTEGRATED
INFRASTRUCTUREINFRASTRUCTURE



Infrastructure



Millennium Bridge London, UK, 1996 - 2000





40% increased visitors to St Paul’s

£100m economic benefit in  a year

Hotel and catering up 23%

Up to 8 million crossings per year

Benefits both communities

Stansted Airport





Scales on the dragon



Richness in traditional Chinese Architecture



Design and construction timeline

December 
opened new 

10 
January 
tender info 
to 
preferred 
contractor
s March 

2003 2005 2006 2007 2008

office - 11 in 
Beijing 38 in 
London

November 
won 
competition

28 March 
ground 
breaking

6 April start 
on site

October 
2006 Roof 
complete

2005 sub 
structure 
complete

September 
2007 Terminal 
commissioned

Feb 29 
opened – no 
ceremony

2004

12 
December 
scheme 
design to 
client

competition

15 March 
preliminary 
design

complete ceremony





Queen Alia International Airport, Jordan











WHERE YOU
WORK AND LIVEWORK AND LIVE



Offices







Foster and Partners



Massing Study











Mechanical exhaust from atria

Mechanical exhaust from offices

Extreme Condition

Mechanical exhaust from atria

Natural ventilation to offices

Mechanical extract
from office

Natural ventilation 
to atria

Natural Ventilation Mode







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.

Views

‘There is a 20-25% reduction in health complaints from 
occupants with a window seats’ CIBSE.

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

Reduction in 
voluntary 
terminations

Reduction in 
absenteeism

70% 40%

• Natural ventilation

• Daylighting

• Access to views

• Regular air changes

• User controlterminations

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

User control

Capital cost – cost in use

7%

85%

7%

8%

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

85%



Occupancy Levels in Green Buildings

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





Commerzbank – Summer Ventilation



80%

100%

Use of air conditioning/natural ventilation in offices

85%

40%

60%

Typical Commerzbank
0

20%



International Magazine Building 1928





Design Evolution

Recycled Building Materials

Recycled Interior Finishes

Use of Locally Manufactured
Materials

Low Emissions Materials

Subway Improvements

Construction Waste 
Management

Reuse of Landmark Facade



High-Performance Glazing

Internal Blinds for Glare Control

High-Performance Glazing

Internal Blinds for Glare Control

Daylight Penetration





Lobby Concept

Outside air without 
additional heating or 
cooling used for 75% of 
office hours

Spill air
from tower

Water feature contributes 
to lobby cooling

from tower

Radiant Cooling

Ventilated 
Facade

ad a t Coo g
from Floor

Icefall



Rainwater Collection and Storage

Low Flow Fixtures

Automatic Lavatory Faucets

• 30% Reduction in potable water demand for fixtures

• 100% Reduction of potable water demand for irrigation

• 4% Reduction in potable water demand for cooling tower use

Landscaping

Tank

Cooling
Water 
Feature



Spill air
from tower

Radiant Heating

Heating units

from Floor





More London Brownfield Site

More london Masterplan





Brief and form analysis



Maximum sunlight reaches

Minimum surface area faces the sun

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

• Spherical form minimises surface area - reducing heat loss and heat gain.

• Responsive cladding system - Shading relates to building orientation.

• Integrated energy circulation system - Recirculation of energy from deep plan area.

• Low level air supply - Displacement ventilation system.

• Passive cooling with chilled beams

• Bore hole cooling.

• No chillers.

Minimum surface area faces the sunMaximum sunlight reaches
the riverwalk

Minimum surface area faces the sun

South elevation self- shading
Natural ventilation to perimeter

North facing maximum
transparency

Maximum sunlight reaches
the riverwalk

South Elevation self shading

Natural Ventilation to Perimeter

Fresh Air

Maximum sunlight reaches the river walk

Chamber orientation due North to maximise 
transparency Fresh air

South elevation self- shading
Natural ventilation to perimeter

North facing maximum
transparency

Fresh air

Heat exchanger

Grey water tank

Borehole cooling

Grey water  tank

Borehole cooling

Heat Exchanger

Heat exchanger

Grey water tank

Borehole cooling



Computer Analysis of Heat Gain on Facade

Solar Gain

Radiance 3D model 
determined the 
peak solar gain on 
each individualeach individual 
panel informing the 
façade design and 
allowing ‘tuning’ of 
the office cooling 
system



Section Through Typical Office

Chilled Beams

High Level Vent

Chilled beam 
cooling water

Supply Air

Floor supply

Low Level Vent

•High performance double glazed sealed unit
• High performance insulating panels
• External blind for solar and glare control (occupant control)
• External single skin, clear glass, protection for blinds
• Target maximum solar gain = 180W/m
• Overall solar gain factor required = 0.12

Air Cooling CoilHeat Exchanger

Borehole water pump

River Thames

Grey Water 
Storage

Air in



Façade Performance

• Triple glazed, ventilated cavity cladding panel

• External single skin, clear glass, openable for cleaning

• External blind for solar and glare control (occupant control)

• Low emissivity coated double glazed sealed unit to internal face

• High performance insulated aluminium panels to internal face

• Openable vent for external fresh air (occupant control)

• High level vent opens automatically when lower vent is operated
and heating / cooling are also switched off

• Target maximum solar gain = 180W/ linear meter

• Overall solar gain factor required = 0.12

Section through typical facade









The Souk



1.5m1.5m

Souk Proportions
4.5m



Site

Airport Road

Road Connections



Airport Road

Hamdan Street

Road Connections

Airport Road

Khalifa Street

Hamdan Street

Road Connections



High Level Views out over the 
Corniche and Lulu Island

Views

Istanbul Souk



Harrods 

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
Northwesterly Wind

Higher-level windcatchers needed for these 
buildings

Higher wind speeds 

Lower wind speeds 

Wind effects

Micronisers cool incoming fresh air

Prevailing wind direction

E h i d l d id

Glass skylights retract to dissipate heat

Micronisers cool incoming fresh air

Cooled air to the retail 
units also cools 
balconies

Exhaust air purged on leeward side

PV and Solar Collectors provide energy for cooling and dehumidification

Roof terrace shaded from 
sun and sheltered from 

wind

Fresh air and cooling 
from wind tower

Mid-Season Mode



Evening breezes

Glass skylights retract to dissipate heat

Night-time cooling

Fresh air and cooling 
from wind tower

Night Mode (All Year)





CULTURE

Design as part of the cultural landscape



Design as part of the cultural landscape



Wembley Stadium, London
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EDUCATION



Petronas University, Kuala Lumpar, Malaysia





City Academies

Key Design Issues

• Enable pupil supervision
• Visibility

Security• Security
• Image
• ICT 
• Adaptability
• Phased developments
• Sustainability
• Community Access



Brent   
2000-2003

Bexley      
2001-2003

Edgware  
2002-2006

Nottingham  
2001-2005

A comparison of our Academy Projects

Ealing 2002-
2006 Folkestone 

2003-2007

Peterborough

Social

Theatre

Classrooms

Circulation

Sport
Plant/Auxiliary

Peterborough 
2003-2007

Corby         
2004-2008

Langley 
2004-2008

Bexley Business Academy



Thomas Deacon Academy, Peterborough



Folkestone Academy



Arrows and opening windows 
to be added



CITIES ANDCITIES AND 
PUBLIC REALM



Masterplans and urban planning











Sagrera disused rail lands , Barcelona



Knitting together the urban fabric





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. 

Mount Vernon Square District 



Re establish city grid 



Accessibility at Present

Accessibility with Scheme



Street Studies

DC

New York

London

Copenhagen

Roofscape



Public Presentation



Public Feedback



Central Plaza

Office Alley Opt 1





Milano Santa Giulia, Masterplan, Milan, Italy

4km Residents: 10,000

Visitors: 50,000
• Hotels
• Offices
• Conference
• Retail and restaurants
• Health club
• Church
• 111-hectare site
• 33-hectare Park

People/sq km: 10,811

Without park 16,600



Public Transport

Retail

Walking Distances

Butcher

Grocer

Launderette

Florist

Newsagent

Clothing 

Bakery

Facilities

1000 m2

Bank

Post Office

Radius 300m
3 - 5 minutes by foot

Road network

High-speed 
rail link

Park
Tram

Distance 300 mDistance 300 m 
Walking 5 mins



living

working

retail

parking





Inner harbour Masterplan, Duisburg, Germany





The Building Ecology

N t l til tiNatural ventilation

Thermal Store

Natural DaylightInternal gardens Photovoltaics Bio fuels Natural DaylightInternal gardens Photovoltaics Bio fuels

Masdar Development, Abu Dhabi



MASDARMASDAR

Zero Carbon 

Zero Waste

Transport34%
Transport

44%
Buildings

Transport

34%

Industry

22%

34% 44%

Source:  Energy Consumption in the UK, DTI

22%
Industry



Saadiyat Island

Central Abu Dhabi

Abu Dhabi Int.
Ai t

Yas Island

Abu Dhabi
I t Ai tRaha

Lulu Island

Light Railway

To Dubai

Central Abu 
Dhabi

Airport
MASDAR

Int. Airport

Khalifa 
City

Raha 
Beach

High Speed 
Train

MASDAR

To Al Ain

To Oman 

Area and population

Total Site Area
7 km²

2.25 km²

0.55 km² Surrounding 
h d

Residents 50,000

Total Population 
90,000

research and 
plantation fields

4.2 km²

Commuters 40,000



Walled City

ShibamBagh e Shahzadeh



Orientation

N

East – West      
maximum heat gain 
through sun exposureEW X

S

Orientation

N

North – South    
minimum heat gain through 
natural shadingEW

S



Orientation

N

Southeast - Northwest  
Optimised OrientationEW

S

Site – Scale comparison

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



City zones 

University Special Economic Zone

Commercial Technology Park

Residential Car Parking

Entertainment / 
Hotel

Parks



Wind tunnel test

Linear Parks – Daytime wind

Hot Winds cooled over  
linear parks providelinear parks provide 
refreshing street 
ventilation.



Linear Parks – Night time wind

Cooling of the city 
through fresh nightthrough fresh night 
breeze.

Wind towers – open, cooling the streets

Night-time Cool Winds



Street Microclimate – Felt Temperatures

Desert Central Abu Dhabi MASDAR - Arcades MASDAR – Green Gardens

67 °C 71 °C

Desert Central Abu Dhabi MASDAR - Arcades MASDAR – Green Gardens

67 °C 71 C

50 °C 48 °C

Street



Private Courtyard



Mobility

LRT Station
Car

City wide

Central Abu Dhabi 25km 

PRT Station

Public Park
Neighbour-
hood Centre

Playground

Shops

150 m
Walking 2-3min

Walking

Cycling

Public Green Space

School

Place of Worship

Work places

Shops

500 m
Cycle / Segway

School

Personal Rapid 
Transport

Light Rail Transport



Accessible green spaces – Walking distance

All green public spaces

56%
of the population has 
access to green space g p
within 

1 minute

Public 
Squares

Accessible public spaces – Walking distance

40%
of the population has 
access to a public p
square within

1 minute



Central Plaza

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



Layering of the City

Pedestrian level

Buildings

Personal Rapid Transport

Pedestrian level

Services

p p

Main Infrastructure

Mobility – Light Rail Transport  - 50,000 Commuters / Day
Car free City

LRT
LRT StationLRT Station



Mobility – PRT - 50,000 Commuters / Day
Car free City

PRT

Building 
Design

Waste TransportationEnergy 
Generation

Building 
Design

Waste Transportatio
n

Energy 
Generation

CONVENTIONAL CITY MASDAR

Conventiona
l

Oil and Gas Landfill Fossil fuel Energy 
Efficient

Renewable Recycling /
Waste to 
Energy

Electric /
Solar

80% 13% 7% -56% -24% -12% -7%

=1,100,000 Tonnes CO2 =0 CO2

Carbon offsetting / 
Carbon Sequestration

-1%



Wind1%

Evacuated 
Thermal tube 
Collector        
15%

Concentrated Solar 
Power 35%

Waste to energy       
7%

Photovoltaic    
42%

100% Renewable Energy

MASDAR Water Strategy

Salt recovery75%80% Sa eco e y
from brine

5%
Reduction in desalination

80%
Use of recycled water



Landscape strategy

Research
Desalination

Protection from

Recreation Energy 
Production

Protection from 
desert winds

Landscape strategy

Bio saline Planting

Salt pans

Dew capture

Salt water

Research Facilities

Desalination

Salt water 
green houses

Tree nursery

Recreation

Research

Algae farm

Waste–to–energy Plant

Concentrated Solar Power

Water treatment plant







The slums of Dharavi – Mumbai

keeping communities together through principles of one 
planet living

for a secure and sustainable future













How do we use invention – the human capacity to 
explore new ways of doing things – to the benefit of p y g g

future generations?

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

90%
Collaborator

%
 In

vo
lve

m
en

t

10%

Scheme
Design

Foster + Partners

Detailed
Design

Handover Construction
Administration

Construction
Documents














