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2000 Watt continuous average per person --> 17‘520 kWh per person per year (not only electricity)

2000 Watt Society

 http://www.novatlantis.ch/index.php?id=26&L=1

„In the last 125 years, the carbon dioxide 
concentration in the atmosphere has risen by 35 
percent. A reorientation is urgently necessary. The 
vision of the 2000-watt society calls for a 
continuous reduction in energy needs to 2000 watts. 
pro person This target should be achieved as quickly 
as possible. By the year 2050, the amount of fossil 
energy sources can be cut in half from the current 
figure of 3000 watts to 1500 watts per person. There 
are good reasons for the extended time horizon: the 
change requires rigorous adjustment of the 
infrastructure and an intelligent lifestyle, otherwise 
the 2000-watt society will remain merely a vision.“
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2000 Watt continuous average per person --> 17‘520 kWh per person per year (not only electricity)

1 Ton CO2 Society

 http://www.novatlantis.ch/index.php?id=26&L=1

„A CO2 output of one ton per capita a year is also an 
applicable long-term goal for Switzerland. This limit 
corresponds to a consumption of around 500 watts of 
fossil fuels. If the fossil fuel energy needs are 
reduced at the pace specified in the 2000-watt vision, 
the ambitious CO2 target can be achieved in the 
second half of this century or at the very latest, in 
the course of the next century.“

Wednesday, April 14, 2010

http://www.novatlantis.ch/index.php?eID=tx_cms_showpic&file=uploads%2Fpics%2FAbsenkpfad_englisch.jpg&width=800m&height=600m&bodyTag=%3Cbody%20style%3D%22margin%3A0%3B%20background%3A%23fff%3B%22%3E&wrap=%3Ca%20href%3D%22javascript%3Aclose%28%29%3B%22%3E%20%7C%20%3C%2Fa%3E&md5=84b3e91411e3d87677909fa636142e15
http://www.novatlantis.ch/index.php?eID=tx_cms_showpic&file=uploads%2Fpics%2FAbsenkpfad_englisch.jpg&width=800m&height=600m&bodyTag=%3Cbody%20style%3D%22margin%3A0%3B%20background%3A%23fff%3B%22%3E&wrap=%3Ca%20href%3D%22javascript%3Aclose%28%29%3B%22%3E%20%7C%20%3C%2Fa%3E&md5=84b3e91411e3d87677909fa636142e15


2000 Watt continuous average per person --> 17‘520 kWh per person per year (not only electricity)

1 Ton CO2 Society

 http://www.novatlantis.ch/index.php?id=26&L=1

• Enhancement of material and energy 
efficiency

• Substitution of renewable energy sources 
for fossil fuels and reduction in CO2 
intensity of other use of fossil fuel 
energy

• New forms of lifestyle and 
entrepreneurship – according to motto: 
using instead of owning

• Professionalism in planning and 
investment as well as in the operation of 
buildings and facilities.
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Tata Institute or Fundamental Research TIFR, 10.4.2010
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Monte Rosa exhibition, March 2010
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Habitat Centre, New Delhi, India

2.0

Wednesday, April 14, 2010



Singapore, October 2009
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Riyadh, Saudi Arabia, January 2010
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Design: Digital Chain

sketch(es) 
ideas

Simulation
drawings, 3D models, energy 
models, transportation, 
acoustics

analysis
submission/
competition

building

launch

use analysis
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managment

maintainance/ 
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Siemens Product Lifetime Managment Software

FS2010 Lecture 6

Simulation

Wednesday, April 14, 2010



Siemens Product Lifetime Managment Software

FS2010 Lecture 6

Simulation

Wednesday, April 14, 2010



FS2010 Lecture 6

Monte Rosa Project

Wednesday, April 14, 2010



south elevation

FS2010 Lecture 6

Monte Rosa

east elevation

Wednesday, April 14, 2010



FS2010 Lecture 6

Monte Rosa

north elevation west elevation

Wednesday, April 14, 2010



!"#$%&'"()#*+,(-.-"-/01(2-/31#456%22-7/89:;/<-'=422

!"#$%&'()*

+,-.(/$0/1,2$3/45

6'/78$91.'25$:2;<5=24

#>?$@$AB

C/<7D51DE65-<(E+,'5442$FB

G#EHIJK$%&'()*

6<511-LL2'

32M(.(2',

:5,-L

N2=2()*12,

@/'L5,

05444,5O

>1.2P

FQFII

9K

R$+,-.(/$0/1,2$3/45S$6'/78$91.'25$:2;<5=24

T*

UVHHK8BI$L$&808$W$XI8II

CY'L2.YLL-1DZ2,/1

022'24*[*2Q

\]F$]]$^KK$K^$HU$ "2<27/1

\]F$]]$^KK$FF$]J$ @5P$

___8.2;<5=2485')*82,*=8)*

___812-2L/1,2'/45*-2,,28)*

#[*2151D5O21$O2=(2*21$4()*$5-7$.(2$`/,2$XI8II8$9-44;5'-1D21$4(1.$5-4$.21$+;2=(5<;<Y121$7&'$!<2T,'/S$+51(,Y'S$#2(=-1D$-1.$

?&7,-1D$=-$21,12*L218$Z2($0544.(772'21=21$-1.$5<<7Y<<(D21$a1T<5'*2(,21$(4,$-1M2'=&D<()*$L(,$.2'$Z5-<2(,-1D$`/1,5T,$5-7=-12*L218

+YL,<()*2$05442$.(2424$6<5124$4(1.$M/L$a1,2'12*L2'$=-$;'&7218$:(2$D215-21$05442$.2'$?(272'-1DS$ "b;21O2=2()*1-1D21$-1.$

05,2'(5<51D5O21$4(1.$M/L$a1,2'12*L2'$5-7$2(D212$c2'51,_/',-1D$=-$T/1,'/<<(2'21$-1.$ M/L$#2'4,2<<2'$/.2'$?(272'51,21$O24,Y,(D21$

=-$<544218$ >L$9<<D2L2(121$D2<,21$.(2$c/'4)*'(7,21$.24$+>9$-1.$.2'$+ac98$:(2421$4(1.$-1O2.(1D,$@/<D2$=-$<2(4,218

Z5-*2''4)*57,Q$+9G$+2T,(/1$0/1,2$3/45S$)d/$62,2'$6<51)*2S$6'Y4(.21,$+9G$+2T,(/1$0/1,2$3/45

:5LL_2D$FF.S$KJI]$e5,2'4S$ "2<27/1$\]F$UA$JUK$]H$BFS$!L5(<$;2,2'f;<51)*28)*

KI8IJ8IJ

0g3gh63h+)*1(,,
+)*1(,,$e/'.21E+&.21

section south - north

FS2010 Lecture 6

Monte Rosa

Wednesday, April 14, 2010



AusführungspläneNeue Monte Rosa-Hütte, 3920 Zermatt

ETH Zürich

Studio Monte Rosa

Prof. Andrea Deplazes

HIL F 75

Wolfgang-Pauli-Strasse 15

CH-8093 Zürich

Plannummer

Revidiert

Datum

Gezeichnet

Format

Massstab

Index

© Studio Monte Rosa, Prof. Andrea Deplazes

kh

2'883.50 m ü.M. = ±0.00

629'146.10/89'553.30 = 0.000/0.000

DämmungBeton

Meereshöhe:

Projektmittelpunkt:

+41 44 633 36 82 Telefon

+41 44 633 11 49 Fax 

www.deplazes.arch.ethz.ch

www.neuemonterosahuette.ch

Höhenangaben beziehen sich auf die Kote ±0.00. Aussparungen sind aus den Spezialplänen für Elektro, Sanitär, Heizung und 

Lüftung zu entnehmen. Bei Massdifferenzen und allfälligen Unklarheiten ist unverzüglich mit der Bauleitung Kontakt aufzunehmen.

Sämtliche Masse dieses Planes sind vom Unternehmer zu prüfen. Die genauen Masse der Lieferung, Typenbezeichnungen und 

Materialangaben sind vom Unternehmer auf eigene Verantwortung zu kontrollieren und vom Hersteller oder Lieferanten bestätigen 

zu lassen. Im Allgemeinen gelten die Vorschriften des SIA und der SUVA. Diesen sind unbedingt Folge zu leisten.

Bauherrschaft: SAC Sektion Monte Rosa, c/o Peter Planche, Präsident SAC Sektion Monte Rosa

Dammweg 11d, 3904 Naters, Telefon +41 27 923 48 51, Email peter@planche.ch
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Meereshöhe:
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+41 44 633 11 49 Fax 
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www.neuemonterosahuette.ch

Höhenangaben beziehen sich auf die Kote ±0.00. Aussparungen sind aus den Spezialplänen für Elektro, Sanitär, Heizung und 
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Materialangaben sind vom Unternehmer auf eigene Verantwortung zu kontrollieren und vom Hersteller oder Lieferanten bestätigen 

zu lassen. Im Allgemeinen gelten die Vorschriften des SIA und der SUVA. Diesen sind unbedingt Folge zu leisten.

Bauherrschaft: SAC Sektion Monte Rosa, c/o Peter Planche, Präsident SAC Sektion Monte Rosa

Dammweg 11d, 3904 Naters, Telefon +41 27 923 48 51, Email peter@planche.ch
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Electricity
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Monte Rosa: Electricity

Wednesday, April 14, 2010



Heat Managment
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Monte Rosa: Heat
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Water Circulation
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Monte Rosa: Water
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New Monte Rosa Hut, Switzerland, Andrea Deplazes
In May 2009 construction has started on one of the world’s largest and highest altitude building sites.

FS2010 Lecture 6

New Monte Rosa Hut

Climate Change
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Finished in August 2009. It is a symbol for autonomous, sustainable, comfortable housing technology.
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podcast.ethz.ch
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Monte Rosa: Use of Technology
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SEC Future Cities Laboratory

Prof. Dr. Armin Gruen
Prof. Franz Oswald
Prof. Dr. Marc Angélil
Prof. Kees Christiaanse
Prof. Dr. Gerhard Schmitt

April 12, 2010
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FS2010 Lecture 6

Grand Challenges that FCL addresses

• Cities as the major providers of living space with 
high density

• Open Cities as dominant economic and cultural/
educational hubs

• Cities as the major producers of CO2, dominant 
users of materials and producers of waste

• Conflict and competition between urban and rural

• Today's Cities are not sustainable

Wednesday, April 14, 2010



source: Richard Rogers, Cities for a Small Planet, 1996
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Urban Metabolism

Wednesday, April 14, 2010



FS2010 Lecture 6

Overall Goal

• Design of sustainable cities

• Maintain and increase the quality of urban living, 
within various densities and open space

• Increase economic value creation, resource 
efficiency and social cohesion

• Transform cities towards Greenhouse Gas 
neutrality – 1 Ton CO2 Society

• Develop urban-rural (Hinterland) partnership
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Uniqueness of FCL

• Digital Chain concept for urban planning

• High impact research based on experience of 
PIs, Government Agencies and industries

• Unrivalled toolbox of opportunities on the Swiss 
and Singapore side

• Unique global intellectual and local economic 
and environmental benefits

• Combining design methods and knowledge from 
moderate and cold climates
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ETH Principal Investigators and Singapore partners: An 
international and interdisciplinary team

• Prof. Franz Oswald, Director SEC: Urban Networks  (Switzerland, USA, ETHiopia)

• Prof. Kees Christiaanse: City Planning (Amsterdam, London, Zürich, Shenyang China)

• Prof. Dr. Kai Axhausen: Transportation and Mobility

• Prof. Christophe Girot: Landscape and Water (France, USA, Switzerland)

• Prof. Dr. Armin Grün: Photogrammetry

• Prof. Dr. Gerhard Schmitt: Urban Simulation

• Prof. Fabio Gramazio/Matthias Kohler: Digital Chain

• Leading researchers from ETH, NUS and NTU

Wednesday, April 14, 2010



FS2010 Lecture 6

Research Question and Methods

• Question: What feasible means, techniques, and 
methods can be brought into play in an 
innovative manner to increase the sustainable 
performance of cities?

• Methods as three trajectories: in-depth 
disciplinary and interdisciplinary research, 
design research studios, construction site as 
laboratory (Monte Rosa, nesTown)
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Research Fields
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S-Lab: Building Design
Design a Landmark Building for Construction and Use, Monte Rosa
Research Focus: New Low-Exergy Buildings: Technology Prototyping Lab

M-Lab: Urban Design
Sustaining the Open City: Biennale Rotterdam. Creative Economy Spaces
Research Focus: New Scenarios for Future Neighborhoods and cities

L-Lab: Territorial Planning
Rural Studio and first Design Research Studio in Singapore, NEST
Research Focus: New Scenarios for the Organization and Logistics of Large Territories

FS2010 Lecture 6

Future Cities Laboratory: Content
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Research Results

• New products: sustainable materials and technologies, 
equipment, energy systems, fabrication techniques, information 
management nano to macro; 

• Added Value Creation:  Product chains, instruments, tools, 
guidelines for planning and sustainable urban systems, spin-off 
companies

• From small to large scale living labs: Empirical assessment,  
experiments to abstraction and science

• Future leaders and talents: Research and teaching based 
education both in Singapore and Switzerland, has already 
started with the IARU summer schools
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Future Cities Milestones (selection)

SMALL
Verify Low Exergy 

concept, employ new 
materials

Low emission 
buildings

MEDIUM Establish Design 
Research Studios

Sustainable City 
Design Guidelines

LARGE Equatorial case 
studies completed

Territorial Design 
Guidelines
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BCA, NEA, HDB and URA have been approached in the past and  will be approached 
to be actively involved

FS2010 Lecture 6

Future Cities Deliverables (selection)

SMALL
Building Technology products, 
high-precision construction 

methods, new materials

MEDIUM
Sustainable urban housing 

developments, low-emission city 
design and re-development plans

LARGE
Simulation platform for the 

integrated design of new and 
existing cities
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SEC FCL Status Spring 2010

• Small Scale: Monte Rosa (Andrea Deplazes)

• Medium Scale: nes Town Ethiopia (Franz 
Oswald, Marc Angélil)

• Large Scale: Biennale Rotterdam (Kees 
Christiaanse)

• Simulation Platform: ETH Value Lab 
(Gerhard Schmitt)
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August 2009
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Water  •  Material  •  Energy  •  Capital  •  Information
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New Energy Self-Sufficient Town
Franz Oswald, Office of Architecture and Urban Studies, Bern, Switzerland

FS2010 Lecture 6

nes Town Ethiopia 2009
People  •  Water  •  Material  •  Energy  •  Capital  •  Space  •  Information
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Addis Ababa
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Open City: Designing Coexistence, 25 Sep 2009 - 10 Jan 2010 Rotterdam - Amsterdam

HS2009 Lecture 6

4th International Architecture Biennale Rotterdam
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Value Lab, ETH Campus Hönggerberg, Zurich

FS2010 Lecture 6

Simulation Platform 2009
People  •  Water  •  Material  •  Energy  •  Capital  •  Space  •  Information
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Elective course spring 2009
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Simulation Platform 2009: Dübendorf
People  •  Water  •  Material  •  Energy  •  Capital  •  Space  •  Information
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Conclusions - Simulation II

• Why? Learning from the past to improve future 
architecture and city planning requires new, computer 
supported methods and instruments, due to the 
complexity of cities --> data bases and simulation

• What? Simulation in Architecture as important process 
between design and implementation - in analogy to 
the science process between theory and experiment

• How? Simulation in Architecture as part of the Digital 
Chain stretching from design to facility management 
--> simulation as an interactive and circular process

➡Sustainable Cities to address challenges and 
transformation both locally and globally
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