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Motivation

COP21 - long-term target:

A clear limitation of the global warming below 2°C with
the aim to achieve 1,5°C

- Means global decarbonization until 2050 !
- Means change of the energy system !

\

Austrian ,National Plan“ goals for 2020
(for new residential buildings):

160 kWh PE/m?;;,.a and 24 kg CO,/m?;;,.a .

(Austrian Institute of Construction Engineering, OIB 2014)
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Why energy flexibility?
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Why energy flexible buildings?

|@
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“The Energy Flexibility of a building is the ability to manage its
demand and generation according to local climate conditions,
user needs and grid requirements...” (IEA EBC Annex 67)

Main interest of the target groups to manaqge:

« Grid-supportive / community / aggregator
optimized: Stabilize the surrounding grid and
minimize infrastructure costs

* Grid-independency / self-consumption
optimized: Reduce the energy costs

 Market-principle optimized: Maximize the
profit
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Vorführender
Präsentationsnotizen
At the moment flexibility as property of a building is not attractive and relevant for the user, but would there be market driven flexibility, e.g. price signals, it gets attractive for both the user and market participant!



Time aspects, frame conditions
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Lo;g—term Forcing factors
Flexibility by design and Low frequency factors
equipment (years) « climate change
« macro economic factors
 technology improvement
« general energy costs
e Dbuilding use
Short-term High frequency factors
\ * internal/solar gains
Currently available physical * user behaviour
flexibility (hours to days) * hourly energy cost
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Which is the better building?
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Which is the better building?
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Energy Flexible Buildings should be operated in a way that reduces the CO,-
35 emissions of the enlarged system, while the direct final energy consumption of
the building can be higher than in an energy-efficient one.
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Vorführender
Präsentationsnotizen
In future we need a lower time resolution in evaluating buildings!


B
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Which is the better building?

Shifting domestic loads reduces peak loads, but
sometimes at the expense of greater energy use
during the off-peak periods (response period)
because of a certain rebound effect
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Vorführender
Präsentationsnotizen
ersten Berechnung von Energieflexibilität von Nettonull- und Plusenergiegebäuden (Erhöhung von LOAD MATCH (Eigenbedarfsdeckung) und GRID INTERACTION (Autarkiegrad) durch „energieflexible Maßnahmen“).
 
Energieflexibilität wurde hier definiert durch: 
Fähigkeit des Gebäudes, den Endenergiebedarf zeitlich verschieben zu können um ihn mit den Erzeugungskapazitäten von Energienetzen oder gebäudeintegrierten erneuerbaren Energieträgern zu synchronisieren. In den Berechungen dargestellt unter Anteil der Endenergie % die im Betrachtungszeitraum eines Jahres durch „Methoden der Energieflexibilität“ auf „günstige“ Zeiten verschoben werden kann(Eigenbedarf- Netzparität)
Indikator definiert durch: Lastverschiebungsmöglichkeiten im Referenzzeitraum der Heiz- Kühlllastermittlung (14 kälteste Tage im Jahr)
 
Angewandte „Methoden der Energieflexibilität“:
Speicher (thermisch, elektrisch)
Demand Side Management (thermisch(Abhängig von Speichermasse, Dämmung, Typologie, GT), elektrisch)
E-Autos
 


Electricity generation Austria, March 2017
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Electricity generation Austria, 2030-2050 (?)
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Why Focus on ,Domestic Thermal Loads"?
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Why Focus on ,Domestic Thermal Loads"?
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Final Energy Demand Austria — Housing:
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Archetypes of buildings In Austria
Tabula/Episcope Database
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Flexibility of different archetypes
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Load duration curves of case studies
Min. Potential of shiftable domestic heating load over time (At1)

Q Reference Case (Medium Weight)
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Load duration curves of case studies
Min. Potential of shiftable domestic heating load over time (At1)

Q Reference Case (Medium Weight)
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Energy Flexibility depending on climate:
Characteristic weeks
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Rebound-effect of shiftable thermal loads:
- delayed operation (At1) and response (At2)
AEE INTEC

Delayed Operation
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Grid Signal
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Conclusion
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Consumption
(on demand)

Use of DER Control system

requirements!
(e.qg. for aggregators to play a role
in the market; human comfort)

(generation on demand)

Storage Capabilities

(thermal mass, water tanks,
PCM etc.)

Demand Side Resources

Source: AEE INTEC based on SEDC 2015
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Prospects
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More CO,-reduction
than energy efficiency
oriented

Calculation of a physical
indicator than rating
smart services

Smartness indicator

discussion!
(for EPBD 2019)

Supporting a dynamic
instead of steady-state
approach for EPC

European Dimension
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