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on the way to zero energy buildings

achievements and constraints in Vorarlberg and Austria
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1 long term strategies in energy policy

2 status quo in energy efficient and ecologic building

3 constraints

4 strategy for implementation of high efficiency buildings
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s €NEIQY @Utonomy Vorarlberg 2050
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energy autonomy Vorarlberg is
an all parliamentary party
decision as of 2009

overall and sectoral targets for
2020 and first steps have been
elaborated in a two year
process till 2011

monitoring started in 2013

annual production from
renewables matches total
demand of all sectors by 2050

reduction of demand > 60%

increase of renewables > 50%

source: Energieautonomie Vorarlberg — unser Weg in eine unabhéngige Zukunft; www.vorarlberg.at/energieautonomie

Share of hydro power in regional electricity production is about 80%
' Io__"" tential for new hydro power plants: + 8% till 2020

high share ofheat pumps in new buildings (2014: 50%)

< vl ¥
Quelle: Vorarlberger Landesregierung: Schritt fir Schrit§zari b I { 01 énke\\aug\ig___ ‘Mahahmen
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e . €1€CEIICIYY —demand and production Vorarlberg 2010

— demand — Production (without pumped demand
400 - storage hydro power) 25% higher in winter
350 | )
300 production
' Peak of production in summer
250 (alpine hydro power), low
production and increasing
200 - import of electricity in winter
150
100 long term storage
Seasonal storage concepts are
50 in a phase of first testing and
0 will stay expensive

Jan Feb Mar Apr Mai Jun Jul Aug Sep Okt Nov Dez
consequences for the building sector
- energy demand in winter has to be minimized in new and existing builings
- quality of energetic renovation has to be increased as well as renovation rate

source for graphics.: Energiebericht Vorarlberg 2010, Amt der Vorarlberger Landesregierung
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s €1€CTHIICItY demand in the course of the year

european states 2010

1,20 peak of demand
peak of electricity demand is in
. _.» | winterin 25 of 27 EU-countries
demand is 15 to 25% higher in
_., | winter in countries exchanging
electricity with Austria

0,80

0,60 I S — A .
] origin of imports
great share of the imported
elctricity in winter is coal or
e nuclear based (Germany,
020 Czech republic)

0,40

0,00 R
2010/1 2010/3 2010/5 2010/7 2010/9 2010/11

source: ENTSO-E, monthly consumption (in GWh) (Database 12.11.2011)
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e o PASSIVE NOUSE — single family

A
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e PASSIVE hOUSE - school

PH Schule Klaus, Vorarlberg
Arch. Dietrich Untertrifaller, Fotos M. Ploss
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it—re nt (social housing)
B 2N ST | i ¥4 |

Bauherr: VOGEWOSI Arch. A. Sonderegger Foto: M, Ploss
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e s DASSIVE hOUSE + pV (z€ro energy?)

Plusenergiehaus in Krumbach, G. Morscher
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s |OW |€VE] Of @ambition on national level

primary energy demand of new single and multifamily buildings
Values calculated in building certificates, Vorarlberg 2014

200
T o - R I 97% of the dwellings in new
§ Limit national plan for 2020 ., :.-‘ :" s :_ R g single and multifamily
E s TR R T TR * houses in Vorarlberg reach

H ] . L w ma o am i * . . P
o W PR T S A 11 L I the primary energy limit of
é 120 . ) the national plan for 2020.
8 10 ;
> 7 .
2w e S Y NS The primary energy demand
S e il g PR ‘-3 .. typical passive house  Of typical passive houses is
i . = . 3 5 . -
i PR A el about half of the limit
£ " + sweaneoem, | PlANNEd for 2020.
e & WG 2+NE gem.

o
03 o4 0,5 06 0,7 08 0,9 1 11
compactness A/V

source: Energie Ausweis Zentrale Vorarlberg — Jahresbericht 2014; Herausgeber: Amt der Vorarlberger Landesregierung,

Abteilung Via, Fachbereich Energie und Klimaschutz; Autor: M. Brunn, Energieinstitut Vorarlberg
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s |MPACt Of pV-production on primary energy demand
comparison between hourly simulation and

national calculation methode OIB RL 6 National calculation methode
150 - OIB RL 6(2011) over-estimates
140 iz o A Iz __ the share of pv-production used

=

o

S
t

PEB [KWh/(m?a)]

130 | @ EF . inthe building.
120 e —— A -
110 1 -
: While simulations on an hourly
9 : basis show, that a pv-system of
80 1 S5KW e Without batteries
1 reduces the primary energy
ol demand of a single familiy
w0 1] house at about 11 kWh/m?2a, in
30 U OIB-calculations primary
20 energy demand is reduced at
10 12 about 40 kWh/m?a.
0+ T T

ohne PV 1kWp 2kWp 3kWp 4kWp 5KkWp
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e (€A [If@ performance

measured final energy consumption heat + domestic hot water

60
40
2 very high savings in real life
0 .
Lu'hafen FFM Tevesstrasse  FFM Tevesstrasse Rankweil Rankweil vor QOOd Co.mp“ance betweer.]
Hoheloogstrasse Ber Black der Block Sanierung calculation and consumptlon

final energy consumption of refurbishment projects (measured room temp 21,5-23°C)
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e R€AI lifE performance

Measured consumption for heating an d dhw
Passive house distirict Bahnstadt Heidelberg , 1.200 dwellings, first year

Ubersicht Hei Bahnstadt 2014 (Woh a)
. g
"’Z«\Mnr I Heizwarme {Dausrbewohn)
et [ Hetzwarme (Bezug in den ersten Monaten 2014)

25

mean value
777 16,8kWh/m2a

Helzwirme [kWhiim*a]]
)

BSOS BS12 BS-14

source: R. Bermich: Passive house performance on a large scale: experience from passive house district Heidelberg-Bahnstadt
Prasentation 19. Internationale Passivhaustagung, Leipzig, April 2015; foto: Energieinstitut Vorarlberg
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s COST OPtima for new buildings (primary energy

200
Anforderung Nationaler Plan ab 2014
180
160 Anforderung Nationaler Plan ab 2020
140
b Mindestanforderung klima:aktiv seit 2012
2
~*120
E
~
£
=100
= (Hochstpunktzah Wimazaktv seit2012 R ——————— . ...................
e
;
E 80 ‘ PEB-Werte der Passivhaus-Varianten
60
40
20

source: M. Ploss, M. Brunn et al.: Analyse des kostenoptimalen Anforderungsniveaus fiir Wohnungsneubauten
in Vorarlberg; Energieinstitut Vorarlberg / e7, Nov. 2013

Cost optimum Cost optimum | Cost optimum
single family small multi family big multi family
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MQMW zero energy building Hard, Vorarlberg

passive house, 14m? solar thermal, 11kW,, PV, straw insulation

&
=

Planning: G. Zweier, M. Brunn; Foto: Martin Brunn

Foto: Martin Brunn,
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e €NEIYY demand and pv production for house as realized
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~ o - o
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Primérenergie [kWh/Monat]
g
]

= Primérenergie Heizung
i Primérenergie Kilhlung

Hilfsenergie Warmwasser
= Hilfsenergie Liftung

Jan. Feb. Mirz Apr.

= Primérenergie Warmwasser
Hilfsenergie Heizung
Hilfsenergie Solar
Haushaltsstrom

Nichtelektrischer Bedarf Kochen/Trocknen (Gas) ~——Ertrag Photovoltaikanlage

elle: Berec|

— P— — s— — | I

Mai Jun. Jul. Aug.  Sept. Okt.

Nov. Dez.

Primary energy factors
wood 1,08

electricity 2,62
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eemmm e DEMaNd and production — same house but low energy

6.000
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elle: Berec|
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0 =
Jan. Feb. Marz Apr.

Mai Jun. Jul. Aug.  Sept. Okt.
B Primarenergie Warmwasser
Hilfsenergie Heizung
Hilfsenergie Solar

Haushaltsstrom

Nichtelektrischer Bedarf Kochen/Trocknen (Gas) ~ ——Ertrag Photovoltaikanlage

Nov. Dez.
Primérenergiefaktoren
gem. OIB RL 6 fur
Osterreich
Holz 1,08
Strom 2,62
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e KlTMaaktiv rating system
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c1z
C13
cz
C2la
CZib

Energie und qung |Alternative 1: N g 0IB-Richilinie 6]
Nutzenergie OIB

Heizwarmebedari 018 M
End- und Primdrenergie + C0, Emissionen 0IB

Komfortliiftung energieeffizient OIB

Primarenergiebedar! 0IB M
CO; Emissionen OIB M
Photovoltaikanlage OIB

Energie und Ve gung [Alternative 2: Nachwei PHPP]

Nutzenergie PHPP

Energickenmwert Heizwarme PHPP M

End- und Primérenergie + C0, Emissionen PHPP

Komiortlifiung energieelizient PHPP

Primarenergiekennwert PHPP M
C0; Emissionen PHPP M
Photovaltaikanlage PHPP

Ausschluss von klimaschadlichen Substanzen M
Vermeidung von PVC
Einsatz von Produkten mit Urmweltzeichen

U math 21a oder 2161 M

Okologischer Kennwert des Gesamtgebaudes [013gs: azel
Okalogischer Kennwert der thermischen Gebaudehiille 10137c4 porl

max. 350
250 bis 350
max. 250
10 bis 50
50 bis 100
50 bis 100
30 bis 60

max. 300
200 bis 300
max. 300
10 bis 50
&0 bis 125
&0 bis 125
30 bis 60

10

10 bis B0
5 bis 40
max. 100
max. 100
max. 75

Starting in 2016, a new class of certification will be introduced: in this class, the real
consumption (and production) of buildings will be rated instead of the calculation results.
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Upper pics from left: BE 2226 Baumschlager Eberle, Plusenergiesiedlung Freiburg, Arch. R. Disch, Nullenergiehaus Fa. Jenni
Lower pics from left: PH Bahnstadt Heidelberg, PH-school refurbishment, Arch. G. Zweier, straw-bale house, Arch. G. Bechter

source: upper right: Fa. Jenni; lower right: Arch. G. Bechter all other photographs: EIV
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eeremmrer e €XIrA COST Of passive houses versus minimum standard

16%

14%

x\«‘e&'ﬂ* & &
K ~*¢““* s

single family house: 8,8 to 14,4%
Multi family house: 6,2 und 8,8%

passive houses range from 4 to 8%

Arch. DI Martin Ploss Energieinstitut
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results of cost optimality study (Energieinstitut 2013)
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good conformance with extra cost of realized buildings: extra costs of multi family

23.07.2015

14



