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Vorführender
Präsentationsnotizen
Deze oplossing is echter een trendbreuk.

Terwijl we vroeger steevast spraken over verwarmingssystemen op gas of stookolie,
Betekende alle mogelijke maatregelen die we konden doen in woningen
Meestal een reductie van het gas- of stookolieverbruik.

Hier switchen we echter massaal naar zuiver elektrische systemen,
Wat zijn mogelijke impact heft op het elektriciteitsnet waarmee het verbonden is.
En die is mogelijks groot,
Om een voorbeeld te geven: Een stofzuiger telt vanaf 2017 nog maximal 900 Watt,
En we praten hier over het invoeren van systemen die elk een elektrisch vermogen van 3000, 4000, 5000 Watt tellen …

De mogelijke impact hiervan op het laagspanningsnet is 
-   verhoogde energieverliezen in het net,
Grotere spanningsfluctuaties, 
Overbelasting van de transformator
En de potentiele bijhorende investeringen om distrubitie te blijven voorzien.
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Example
Integrated District Energy Assessment by Simulation

~a Modelica environment to assess PV integration in districts
~a Solar paradox: mismatch between supply and demand
~a Virtual storage in the grid
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Vorführender
Präsentationsnotizen
Deze oplossing is echter een trendbreuk.

Terwijl we vroeger steevast spraken over verwarmingssystemen op gas of stookolie,
Betekende alle mogelijke maatregelen die we konden doen in woningen
Meestal een reductie van het gas- of stookolieverbruik.

Hier switchen we echter massaal naar zuiver elektrische systemen,
Wat zijn mogelijke impact heft op het elektriciteitsnet waarmee het verbonden is.
En die is mogelijks groot,
Om een voorbeeld te geven: Een stofzuiger telt vanaf 2017 nog maximal 900 Watt,
En we praten hier over het invoeren van systemen die elk een elektrisch vermogen van 3000, 4000, 5000 Watt tellen …

De mogelijke impact hiervan op het laagspanningsnet is 
-   verhoogde energieverliezen in het net,
Grotere spanningsfluctuaties, 
Overbelasting van de transformator
En de potentiele bijhorende investeringen om distrubitie te blijven voorzien.
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From individual building assessment ...
... to district energy systems
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Vorführender
Präsentationsnotizen
De complexe hierin is dat we in de evaluatie hiervan
Afhankelijk worden van de andere woningen,
Waar mogelijks gelijkaardige keuzes zijn gemaakt …


Example
Analysis of DES impact
o

Overview drawing of an d !
example distribution of

rural and urban
low-voltage distribution
islands.

\A

10 960 dwellings,
6506 feeders,
152 distribution islands. |

On externalities of heat-pump based low -energy dwellings at the low -voltage distribution grid, R. Baetens, 2015
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Example
Integrated District Energy Assessment by Simulation

~a Modelica environment to assess PV integration in districts

~a Effective nZEB-level compared against design ZEB level on
individual building level (grey) and aggregated neighborhood
level (black).
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- What impact do buildings have on district energy system?
- What can buildings offer as flexibility to the grid?
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ADR potential of Belgian residential stock

|. REDUCED-ORDER BUILDING STOCK MODEL

Main matrix of the Belgian housing typology
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Vorführender
Präsentationsnotizen
In a next step I applied these methods for the characterization of the ADR potential of the Belgian residential sector, for which I’ve developed a reduced order, dynamic building stock model.


ADR potential of Belgian residential stock

l. ADR CHARACTERISTICS
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Vorführender
Präsentationsnotizen
Quantification of the available cap. and eff for the different typologies showed that for an ADR event of two hours,
The capacity varies between 8 and 16 kWh thermal energy with an efficiency of 70-93 %.
The highest efficiency is thereby found fort the well-insulated  terraced dwellings, while the highest capacity is found for the old detached dwellings.
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ADR potential of Belgian residential stock

[ll. INTEGRATED OPERATIONAL MODEL
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Vorführender
Präsentationsnotizen
In a second step of the analysis: the reduced order model was implemented in an integrated operation model. That performed a coupled optimization of the electricity demand of heat pumps and the electricity production on a Belgian level.


ADR potential of Belgian

residential stock
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Vorführender
Präsentationsnotizen
Thereby it was found that the main potential of structural thermal storage is on the one hand an decrease of the peak demand. 
For the floor heating buildings, ADR was able to completely shift the heat demand of the buildings to off-peak hours so that the total peak load on the grid did not increase compared to the situation without hp’s. 

Nevertheless, as shown on the right, ADR as for all storage technoligies comes at an important cost. Since, the overall anual efficiency vary between 30 and 75 %.



Main conclusions

W Further optimization of energy in buildings requires district energy perspective
Fully benefit from renewables
Cost-effective mitigation of CO,

W Available capacity & storage efficiency

interpretable as buildingsignature
mainly influenced by:

- heat emission system
- heat loss coefficient

- heat loss coefficient / thermal mass

W Characteristics are coupled and not constant!

W Case study showed buildings have significant potential as short-term storage
8-16 kWh (thermal) in 2h
Local energy use increase: 73-96 % efficiency
Peak capacityand RES curtailmentsignificantly reduce = system cost saving
Availablein existing buildings
28/09/2017 15
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Thank you!

Glenn Reynders

Post-doctoral researcher

www.EnergyVille.be

Thor park 8310, 3600 Genk, Belgium
Glenn.Reynders@energyville.be

28/09/2017 16




	Thermal mass of dwellings as a source of energy flexibility
	Foliennummer 2
	Example�Integrated District Energy Assessment by Simulation
	Foliennummer 4
	Foliennummer 5
	Example�Analysis of DES impact
	Example�Integrated District Energy Assessment by Simulation
	Foliennummer 8
	Foliennummer 9
	ADR potential of Belgian residential stock
	ADR potential of Belgian residential stock
	Foliennummer 12
	ADR potential of Belgian residential stock
	ADR potential of Belgian residential stock
	Main conclusions
	Foliennummer 16

