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German NationaEnergyPlan
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Reductionof consumptiori building envelope
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box-type window insulating glass  thermal-insulating glass triple-insulating glazing
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Reductionof consumptiori building services

) B

coal stove oil /gas boiler

pellets heat pump

o L —

window HVAC with HR

¥ Il
=4 p

: L
light bulb fluorescent lamp

e =

D

R o s MITTELSTAND i Oliver Rosebrock | Energy-efficient buildings in Germany i learnings and outlook|
........ GLOBAL & ener-glhe gy 9 y 9
o saumors d waechter 18.09.2018 | Page 7



Reductionof consumptiori overview195G2010

_ 1950 1970 1990 2010

Building construction monolithic bricks hollow tiles, bricks, sand-lime  hollow tiles; bricks, sand-lime  hollow tiles, bricks, sand-lime
external wall brick bricks with bricks with ETICS
ETICS
External wall U-value 1,40 W/(mz2K) 0,90 W/(m2K) 0,50 W/(m2K) 0,20 W/(m?3K)
Type of glazing double glazed window insulating glass heat insulating glass triple glazing
Window U-value 5,00 W/(mz2K) 2,80 W/(m2K) 1,30 W/(m2K) 0,80 W/(m2K)
coal stove oil and gas boilers gas condensing boiler heat pump / photovoltaic
Heat distribution decentral with outside air hot water central heating hot water central heating hot water central heating
system system system
/ air heating
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Developmenbf energyconsumption(heating)
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source: Fraunhofer IBP, in 6. Energieforschungsprogramm der Bundesregierung, 2011
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Developmenof solarbuildings19701 2015

Building
examples

Standards

year)

Political
goals

Technology

Solar One
Delaware, USA
1973

PH Darmstadt-
Kranichstein,

1991

 Self-sufficient
Active Solarfreiburg,
1992

Ulm,
2000

PH Community

« Solar Community
Freiburg,
2004

EnergyPLUS House
Leonberg,

2010

Solar House Jenni Solar Self-sufficient
Landstuhl, House House Lehrte,
1984 Oberburg, (H 2011
1989
Heliotrope
\ Freiburg, Hoogenmaor,
| 1994 2004
|
EnerqyPLUS
T T T T T T T R
1970 1980 199 J 2000 J 2010
1,000-roof program 100,000-roof program J EEG EEWarmeG
- . 1st amendment) EEG
Blectricity Feeding Act EEG {
Ry g (2nd amendment)
Solar thermal energy
Solar group Beating WAIR IoRg=tem storage

Photovoltaics
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Developmenof solarbuildings19701 2015

German National Roadmap
Anergy efficient buildings and citiesfi
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Goal:
By 2020 all new buildings are
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Examples

SFH
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SFH
new
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LichtAktiv Haus Hamburg (2010), SFinovation

renovateds et t Hoese foos1 9500 s Goals:
o Net-zero energy bulding
A172 m? useful, 132 m? living space high indoor comfort (air quality, daylight)

Arenovated stock + new construction
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LichtAktiv Haus Hamburg (2010), SFinovation
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LichtAktiv Haus Hamburg (2010), SFinovation

2013-2015 .
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LichtAktiv Haus Hamburg (2010), SFinovation

since 2015 ) PLTSm

\ r
solanhermal |é 8,8kWp 100 Ecar
2 e
— 13, R 90 lho_u;ehold '

NW 30 W building services
£ 70 PV -
<
_E 60 -
S ———
Q@ 40 - -~ -
(O]
= 30 - -
c

b i

= 10 - )

automatic

window ~

ventiat Energy Plus achieved!

Robust and easy supply system is a key factor!
Monltorlng as an instrument needed!
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BerghaldeLeonberg(2010), SFH new building

battery-storage 1 1 heat pump

photovoltaics - e-mobil
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BerghaldelLeonberg(2010), SFH new building

excellent building envelope

openable windows
mech. ventilation with heat recovery

PV + heat pump

concept for
energy storage

demand site management
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BerghaldeLeonberg(2010), SFH new building
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