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emissions limiting global warming to +2°C
by 2050 requires 80% reduction of CO 2

+ 2 °C

context of the projectcontext of the project
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+45%

-80%

Global demand grows by 40% between 2007 and 2030
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achievement of   
Peak Oils according 
to SFT 21

oil is limited !

Peak Oil is the maximal    
delivery of oil 

happens between         
2010 – 2025

tipping point arrived yet

picture: Peak-Oil-prognostics   
source www.theoildrum.com

Aims

The Smart Cities Initiative aims to
improve energy efficiency and to
step up the development of renew-
able energy in cities going even
further than levels foreseen in the
EU energy and climate change
policy.

This Initiative will support cities
and regions that take pioneering
measures to progress towards a
radical reduction of green-house
gas emissions through the
sustainable use and production of
energy. low-carbon economy.

Energy Efficiency – The Smart Cities Initiative
integrated designed urban development for energy se lf-sufficiency of the city of Wörgl, Tyrol, Austria  
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Wörgl launched the initiative "Wörgl our Energy” to reach energy
self-sufficiency until the year 2025 . This includes the regeneration
of the district “Südtiroler Siedlung”. The project forms th e basis for
a roadmap containing a master plan for urban planning and
measures for buildings, energy supply, transportation, in dustry and
social aspects to increase energy efficiency and renewable energy
use. It is coordinated among all stakeholders.

Smart City Initiative: aims and targetsSmart City Initiative: aims and targets

Baseline study Inventory of energy consumption in W örgl 

Smart City Initiative : baseline and targetsSmart City Initiative : baseline and targets
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hydraulic power, biomass, photovoltaic, solarthermie, geothermic etc.
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Smart City Initiative: general conditionsSmart City Initiative: general conditions
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impact of best practice in 2050, Prof. Dr. Wolfgang  Feist, University of Innsbruck

aspects of energy efficiencyaspects of energy efficiency
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development of passive houses in Austria 
from built 30.000 passive houses world wide, every third is in Austria
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aspects of energy efficiencyaspects of energy efficiency
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Energy consumption for different energy standard) Harald K. Malzer

Energy values of 
Passive house standard

space heat requirement 
≤≤≤≤ 15 kWh/(m²a)

air tightness                    
≤≤≤≤ 0,6 /h

heating load                    
≤≤≤≤ 10 W/m²

excessive temperature   
≤≤≤≤ 10 %

primary energy req.        
≤≤≤≤ 120 kWh/(m²a)

+ highly energy efficient 
domestic appliance

primary energy req.        
≤≤≤≤ 100 kWh/(m²a)

= 80% reduction of CO2

+ renewable energies

=  net zero emission 
level at affordable costs
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CLT panels

Timber frame

Wood is :

• a renewable resource

• a locally available resource

• a suitable building material

• perfect for passive houses

• local value added product

• good for indoor healthiness

• evident for sustainable habitat

aspects of sustainabilityaspects of sustainability
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OI3 Indicator
1. Primary energy supply

2. Carbon emission

3. Acidification

MultiMulti--criteria analyzecriteria analyze

aspects of sustainabilityaspects of sustainability
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the dream ! single family housethe dream ! single family house

aspects of sustainabilityaspects of sustainability
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market for timber? single family houses market for timber? single family houses 

high cost of land

high cost of site 
development

affordable?affordable?

lack of space

urban sprawl

long distances

right urban right urban 
planning?planning?

bad surface/volume ratio

expensive services installation 

sustainable?sustainable?

unadjusted to senior citizens

danger of creating ghettos

socially adequate?socially adequate?

INTegrated designed high efficient  ENergy- and societal 
SYStemes for sustainable housing in the futureaspects of sustainabilityaspects of sustainability
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social isolation, ghettos and not adapted for :

� life phases of inhabitants

� changing of job and family situation

� care and invalidity of older people

� community for children and young people 

� social integration

� high living quality

� timber building

problems of condensed apartment buildingsproblems of condensed apartment buildings::

INTegrated designed high efficient  ENergy- and societal 
SYStemes for sustainable housing in the futureaspects of sustainabilityaspects of sustainability

how many stores are sustainable ?

INTegrated designed high efficient  ENergy- and societal 
SYStemes for sustainable housing in the future

How many stores are sustainable?

aspects of sustainabilityaspects of sustainability
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LCT ONE in Dornbirn 
8 storeys, height 27 m, 
broadness 13 m, length 24 m

Life Cycle TowerLife Cycle Tower
INTegrated designed high efficient  ENergy- and societal 

SYStemes for sustainable housing in the future

LCT ONE in Dornbirn 
8 storeys, height 27 m, 
broadness 13 m, length 24 m
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Challenge !
between single family houses and condensed building s,  
there must be adequate habitations, which are 
sustainable and affordable

How can timber construction contribute ?How can timber construction contribute ?

INTegrated designed high efficient  ENergy- and societal 
SYStemes for sustainable housing in the futureaspects of sustainabilityaspects of sustainability

procedureprocedure
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- funded research project with a cross linked 
interdisciplinary research team

- top down project.
- inspirations are coming from best practice 

examples of existing projects
- demonstration project on an appropriate site
- integration of society - and environment 

relevant aspects 

general approachgeneral approach



–12

climate change adequate housingclimate change adequate housing
INTegrated designed high efficient  ENergy- and societal 

SYStemes for sustainable housing in the future

Urban concept by Professor Marlies Schneider and Michael Pfleger, University of Innsbruck 
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influence of orientation on thermal insulation, Harald K. Malzer

sun radiation and shading in

summer

winter

climate change adequate housingclimate change adequate housing
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concepts

energy balance for diffrent concepts

no PH PHPH possible

concept 02 – stage: July 2009

building physical  investigations by Univ.- Prof. Wolfgang Feist, 

Rainer Pfluger, Rainer Valentin and Harald Malzer

P2 – stage July 2009 - AP 1-4

Simulation calculations and estimation of the optimisation potential

concept 01 – stage: April 2009

INTegrated designed high efficient  ENergy- and societal 
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climate change adequate housingclimate change adequate housing

INTegrated designed high efficient  ENergy- and societal 
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Catalog of passive house building components

building componentsbuilding components
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A   external cladding
B   furring ventilation
C   wind barrier
D   250 mm insulation
E   mineral wool    between 
framing
F  OSB panel
G  insulation
H gypsum board

1  wood paneling
2  rear ventilation
3  chipboard
4  mineral wool panels bet  

vert. double T beams
5  chipboard/vapour barrier    
6  mineral wool panels
7  gypsum board

double T–beam outside wall

component global assessment

Ext. wall: “AW n trag.in.4” 5,0 von max 8,5 

Assessment criterion
category weighting in %

thickness 25,5

Ecology 22,5

Cost 40,0

healthiness 12,0

total 100,0

building componentsbuilding components
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Inner partition wall

A gypsum board. 
B  insulation
C  X-laminated timber
D  insulation
E  X-laminated timber 
F   insulation
G  gypsum board

A gypsum board 
B  mineral wool panels 
between framing 
C OSB panel
D gypsum board

Separation wall

A cement screed 
B PE foil
C sound impact insulation panel
D crushed rock filler
E PE foil
F sound impact insulation
G concrete deck
H laminated timber slab

A
B
C
D
E
F
G
H

Wood-concrete composite floor

A CB DA CB D

A C DB E F GA C DB E F G

Wood-CLT composite floor

A cement screed 
B PE foil
C sound impact insulation panel
D crushed rock filler
E cross laminated panel (CLT)

A
B
C
D
E
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Optimization and recommendation of floor systems

building componentsbuilding components

INTegrated designed high efficient  ENergy- and societal 
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retrofitting for upgrading to PH Standard in  Nürnb erg Kollwitzstrasse, Germany

source:  Dr. Burkard Schulze Darup Architekt

flexible space conceptflexible space concept

There are cars with transformable seats, foldable baby buggies, 
but there are no flexible concepts in housing …?!?
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Flexible lofts with variable sizes

- regular pattern with overlapping separations

- acoustical decoupling

- prefabricated openings for doorways 

- mobile wall elements for inner partition walls

Position of connectors in the CLT panels

Connector with an 
eccentric fitting system

flexible space conceptflexible space concept

INTegrated designed high efficient  ENergy- and societal 
SYStemes for sustainable housing in the future

Global demand grows by 40% between 2007 and 2030

flexible space conceptflexible space concept
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Flexible wall and ventilation system to relate a ro om to 2 different apartments

flexible space conceptflexible space concept
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Connections and detailing for flexible wall system

flexible space conceptflexible space concept
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Testing the kinematic feasibility on a 1:1 scale pr ototype

flexible space conceptflexible space concept

INTegrated designed high efficient  ENergy- and societal 
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Michael and Roland testing the kinematic feasibilit y on a 1:1 scale prototype

flexible space conceptflexible space concept
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Yes we can:

• reduce carbon emissions by 80 % to fight successfully    
against climate change

• built climate change adequate housing for an 
affordable prize

• develop promising new markets for low rise-buildings 
in wood

AA demonstrationdemonstration projectproject willwill bebe builtbuilt inin 20122012 toto
bebe aa firstfirst showshow--casecase toto establishestablish anan exampleexample
andand aa referencereference.. WeWe cancan learnlearn byby experienceexperience
andand mistakesmistakes

Thank you for 
attention


