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Energiestrategie 2050 — Massnahmen
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Schatzwerte Gebaudepark Schweiz (2010 bis 2015)

* Gesamtwert des Gebaudeparks: CHF 2'500 Milliarden

« 1'800°000 beheizte Gebaude

* Gebaudepark verbraucht rund 45% des Endenergiebedarfs der Schweiz
100 TWh (Terrawattstunden)

« Jahrliche Investitionen in die Errichtung von Gebauden: CHF 40 Milliarden
* Neubauten CHF 27 Milliarden, Sanierungen CHF 13 Milliarden

*  75% entfallen auf Heizung

» Energiestrategie 2050: Verbrauch Gebaudepark von 55 TWh im Jahr 2050

« Potenzial Sonnenschutz geméass ES-SO und VSR:
20% fur Kihlung und flr Heizung
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Gebaudeprogramm

« Von 2010 bis 2017 — 1,5 Mia. Franken Forderbeitrage ausbezahlt
« Via MuKen der Kantone

Far Warmedammung (60%)

«  Fdr Haustechnik (20%) — Ersatz Heizungen

«  Einsparung von 1,4 Mio. t. CO2

—> Position VSR: Potenzial nicht ausgeschopft
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Shading systems have an impact on energy efficiency and renewable energies
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Danish case study

Case study on an office building
in Denmark from 2015

Building from 2013
8'000m2
40% glazing area

Energy demand KWh/m2
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Ratio of glazed facade without control_2020

M heating ' cooling M lighting M ventilation

https://doi.org/10.1016/j.apenergy.2015.02.003

Doubling of glazing ratio -> more than doubling of energy demand
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Danish case study ehub g,

80

63kWh/(m2*a)

32kWh/(m2*a)

Energy demand KWh/m2

Reduced cooling demand (20kWh)

Reduced heating demand (6kWh) ° BR10 ‘Statir.facade72020I Control of night | Control of night I Control of night I Control of night I

shutter shutter+Control of  shutter+Control of shutter+Control of
blind blind+Control of blind+Control of
Natural ventilation Natural
ventilation+Control

Increased lighting demand (5kWh) " Heating = Cooling = Lighting ® Ventiltion
https://doi.org/10.1016/j.apenergy.2015.02.003

Introduction of automated shading leads to an energy demand reduciton of ~50%
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Swiss case study ehub gc.,,

ASF imporEnce

Taking into account occupant comfort Q h:;
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https://doi.org/10.1016/j.apenergy.2017.05.083
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Swiss case study ehub .
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With courtesy from Prof. Arno Schllter
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Swiss case study

Occupant comfort is increased.

The energy consumption is minimized.

The adaptive PV system generates:
3.8kWh/d in summer and
3.0kWh/d in winter

Typical systems generate 10 times
less energy in winter than in summer
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With courtesy from Prof. Arno Schllter
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Swiss case study ehub .

Architecture

Soft robotic building envelope for adaptive energy and comfort management A7 i Building ETHzirich

Syatema

Operation of soft robotic building envelope: opening 4x playback

With courtesy from Prof. Arno Schliter
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Energy and CO,-Intensity

Basis (2010) 61.4 TWh
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CO,-Intensity

Basis (2010) 61.4 TWh
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Kaya ldentity

COZ:EXGDPX p X P
o, =225 p
7 E TA"P
co. -0 E_
=—X—=X
7 E T A

ehub | ¢t

E Energy consumption
GDP  Gross Domestic Production

P Population

CO,/E  Carbon intensity of the energy system [kgCO,/kWh]
E/GDP Energy intensity of economy [J/CHF]
GDP/P  Standard of living [CHF/Person]

E Energy consumption of buildings
A Energy reference area
P Population

CO/E Carbon intensity of the energy system [kgCO,/kWh]
E/A Energy intensity of buildings [kWh/m?]

A/P Floor space requried (sufficiency) [m?/Person]
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«Target area»
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Mavromatidis et al 2016
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40% Reduttion

50% Reduction

—&— Heating energy

—&— Total energy

1 X A Heating emissions curves i
Total emissions curve

O,

Kaya Identity: CO, = z X

20 40 60 80 100 120 140 160 180 200
Energy Intensity (kWh/m?*a)

12/14



ehub demonstrator at Empa

Vehicle charging
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Thank you for your attention!

Philipp Heer - Leader ehub

philipp.heer@empa.ch
ehub.empa.ch




