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Variations of the Earth’s surface temperature: year 1000 fo year 2100
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Waorld Energy Outiook

World primary energy demand by fuel

in the Reference Scenario

+45%
§ 18000 Other renewables
) 4
e B Biomass
14000 -
=
12000+ = il
10 000 - : - e MNuclear
8000 | P e = Gas
6000 - il
4000 . Coal
2 000
= WEQ-2008 total

1980 1990 2000 2010 2020 2030

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 Qil is the maximal
4 delivery of oil

happens between
2010 - 2025

s tipping point arrived yet
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-
i picture: Peak-Oil-prognostics

source www.theoildrum.com
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integrated designed urban development for energy se  If-sufficiency of the city of Worgl, Tyrol, Austria

Energy Efficiency — The Smart Cities Initiative

Aims

The Smart Cities Initiative aims to
improve energy efficiency and to
step up the development of renew-
able energy in cities going even Hal
further than levels foreseen in the @ & 4 | ,
EU energy and climate change _

The Faropean Sirabegic Fnergy Technoingy Plan

poliey EPSET-Plan
This Initiative will support cities . A Towards alow-carbon future
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.




WG D2RGL

Smart City Initiative: aims and targets
UNSERE ENERGIE

Worgl launched the initiative "Wérgl our Energy” to reach energy
self-sufficiency until the year 2025 . This includes the regeneration
of the district “Sudtiroler 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.

WG D2RGL

UNSERE ENERGIE

Smart City Initiative : baseline and targets

Baseline study Inventory of energy consumption in W orgl




WG 2RGL

UNSERE ENERGIE

» Smart City Initiative: general conditions

‘ reduction of energy demand ‘
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Scenario with maximal conversion (2,3%/a)

600

400

-\““ best efficient
300 technology
550 _\\

- Trend

100 + . Following EnEV

- With PH- components
0 T T T T

1990 2000 2010 2020 2030 2040 2050
impact of best practice in 2050, Prof. Dr. Wolfgang Feist, University of Innsbruck

Heating energy consumption in Mrd kWh
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development of passive houses in Austria
from built 30.000 passive houses world wide, every third is in Austria

passive house standard + highly energy efficient domestic appliance
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2.400.000 Energy values of
Passive house standard
2.200.000
200000 space heat requirement
o < 15 kWh/(m?a)
1800000 air tightness
g 1.600.000 <0,6 /h
H
= 140000 heating load
) <10 W/m2
g 1.200.000
] excessive temperature
E 1.000.000 <10 %
E
e primary energy req.
o < 120 kWh/(m?2a)
. + highly energy efficient
domestic appliance
200.000 .
primary energy req.
L < 100 kWh/(m?2a)
heating warm water  ventilation solar thermal  domestic primary energy .
appliance = 80% reduction of CO2
B energy standard of existing buildings + renewable energies
I 1ow-energy house standard = net zero emission
B  passive house standard level at affordable costs
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Wood is :

e arenewable resource

» alocally available resource
 asuitable building material
« perfect for passive houses
* local value added product
 good for indoor healthiness

« evident for sustainable habitat

CLT panels

egrated designed high efficient ergy- and societal
temes for sustainable housing in the future

Multi-criteria analyze z . OI3 Indicator
@ ¢l o
o Tle .
checklist for building materials 3 P g 8 1. Primary energy supply
= @
-l 18l2 Elz .
2 HEHREE HERE 2. Carbon emission
HEREHEE g [Bl| w e
AP EE B g =gl 12 E 3. Acidification
cEH 2 £IE
grave deficiency, 1eflusal | 2| & g NEREHEEHHEEEH
pocr, critical u’:aﬁamg g;ﬂ%%é;g‘s 100 -
minor deficiency, recommendable HEEE - 3 S| 'ga ﬂﬁ Tlole|H
pertect, very recommendable HEREE 2 é |8 EE ; -S g gé
<:£:gHDTai‘.‘mw==n._c‘n.
building material db cldlelflg{hli]ilk|I[m|n]o
raw materials (parily finishi 80 T
7|relnforced concrete .
mortar / plaster 2 60 1
8]lime mortar and plaster =
9|cement mortar and rendering =
10|synthetic resin plaster _?
thermal insulating materials @ 40 |
13|mineral rock- and glass wool o
shesp wool
5| cellulose
chipboard (cement bound)
29| oriented strand board
30| natural gypsum board
Crigin: IBN-Neubeuam 10,2008 (Diagram: Trojer,T_)
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the-dream ! single.#
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prohlems of condensed apartment Buﬁr@s'

. T INTegrated designed high efficient  ElNergy- and societal
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S R e e

LCT ONE in Dornbirn
8 storeys, height 27 m,
broadness 13 m, length 24 m

. f | INTegrated designed high efficient ~ ENergy- and societal
Life CyC e Tower SYStemes for sustainable housina in the future

LCT ONE in Dornbirn
8 storeys, height 27 m,
broadness 13 m, length 24 m
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1

"How can tinfber constructic
Sy

Il

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

general approach

- 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
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Impact of building orientation sun radiation and Shading in

on heat demand, summer overheating and thickness of s
thermal insulation according to passive house standard

NN = 2 /} -

East-West North-South West-East summer
main orientation main orientation main orientation
additional thermal insulation
( unnecessary costs )
+30°  South -30° feasible and economical
- o
+7% +10 cm (35 cm) ¢ 2 oy 2Mount of thermal insulation
summer overheating
winter

[

[
IS
!
[

gain  loss gain  loss gain  loss gain  loss  gain  loss
energy balance (calculated by PHPP 2007)

influence of orientation on thermal insulation, Harald K. Malzer




building physical investigations
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Rainer Pfluger, Rainer Valentin and Harald Malzer

P2 - stage July 2009 - AP 1-4

energy balance for diffrent !

no PH PH possible

=

by Univ.- Prof. Wolfgang Feist,

Simulation calculations and estimation of the optimisation potential

Arbeitsbersich Holzbau
Univ. Prof, DDipl. Ing. Michas! Flash

at Innsbruck
Fatull i Sxangensunessenseniten
Technikrsyats 13- 5000 Innsbrusk
Teleh | +43 /5721507 30000

151

A
B Ruge
holzbaulehrstuhl e

Vorabzug, Stand 18 03 2010 (Zusammensteliung 30.09.10 )~ nur fir den intemen
Gebrauchi

INTENSYS

Neue Energien 2020

Integriert geplante noch
- GeselisehaftsS
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INHALT

Skizze Bautel Finkiion | Beschreibung Seite
WANDE
Auflenwand Nicht tragend, Putzfassade, ohne 3
Vorsatzschale
Auterwand Nieht iragend, Hoiassade B
hinterlifet, mit Vorsatzschale
Aulenwand Tragend, Holzfassade hinterifel, 2
‘mit Vorsatzschale, Massivholz
Thnerwand Nicht tragend [id
> Tragend, mit 7
ﬁ} Massivholz
DECKEN
~ [ Trenndecke Tragend, MassivholZ, mit =
g abgenangter Decke
= Trenndecke Tragend, g
@ ohne abgenangter Decke
DACHER
Flachdach Balkendach, begriint, mit 30
A ahgenangler Decke
Flachdach Degrant, mit Ex}
& abgshangler Decke
Frachdach Fiohkastendach, Hegrint, onne E3
= aboshangter Decke.
Flachdach Kalidach begrunt_ ohne abgehangter | 40
2 Decke, hinteriifiat
INTENSYS, Bautsautoauen,Stand 15082010 WIELAND Gecrg ~ Abgabe 204

Catalog of passive house building components




egrated designed high efficient

ergy- and societal

temes for sustainable housing in the future

component global assessment
Ext. wall: “AW n trag.in.4” 5,0 von max 8,5
Assessment criterion
category weighting in % . :A;BCD‘ E G H
thickness 255 A external cladding
B furring ventilation
Ecology 25 C wind barrier
Cost 40,0 D insulation
healthiness 12,0 E mineral wool between j
aig ==
total 100,0 F 0SB
G insulation
H gypsum board
: — -
1 wood paljeilpg o e ’M —Pv“u Wi
2 rear ventilation = = i
3 chipboard \

4 mineral wool panels bet
vert. double T beams

5 chipboard/vapour barrier

6 mineral wool panels

7 gypsum board

Separation wall

egrated designed high efficient

ergy- and societal
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Wood-concrete composite floor

A gypsum board.

B insulation

C X-laminated timber
D insulation

E X-laminated timber
F insulation

G gypsum board

ABCDEFG

A cement screed
B PE foil

D crushed rock filler
E PE foil

G concrete deck

C sound impact insulation panel

F sound impact insulation

H laminated timber slab

A

7T 7750177757777 T77 577717777
DI )1 ) o)1 )o o) s ) o) ) /o s,

EREE!

IOTMTMOO®

Inner partition wall

Wood-CLT composite floor

A gypsum board

B mineral wool panels
between framing

C OSB panel

D gypsum board

AB CD

A cement screed
B PE foil

D crushed rock filler

C sound impact insulation panel

E crosslaminated panel (CLT)

mooOw>
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Geschoss 2
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Optimization and recommendation of floor systems
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There are cars with transformable seats, foldable baby buggies,
but there are no flexible concepts in housing ...?!?

L

retrofitting for upgrading to PH Standard in Nirnb erg Kollwitzstrasse, Germany

source: Dr. Burkard Schulze Darup Architekt
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Flexible lofts with variable sizes
-regular pattern with overlapping separations

- acoustical decoupling

- prefabricated openings for doorways

(~ —~ ~ —~ ~—

B Q:I @ . Connector with an
@/\6—) eccentric fitting system

- mobile wall elements for inner partition walls

INTegrated designed high efficient ~ Elergy- and societal

ﬂeXible Space Concept . ‘SYStemes for sustainable housing in the future
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Flexible wall and ventilation system to relate aro ~ om to 2 different apartments
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Connections and detailing for flexible wall system
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Testing the kinematic feasibility on a 1:1 scale pr  ototype

ﬂ . | INTegrated designed high efficient ~ ENergy- and societal
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'~ e ¥
Verschieben / Verdrehen / Verschieben  Verdretien

Michael and Roland testing the kinematic feasibilit ~ y on a 1:1 scale prototype
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Yes we can:

* reduce carbon emissions by 80 % to fight successfully
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