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Aim & goals of this workshop

https://www.flickr.com/photos/22563225@N04/5472274938/  swainboat
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Buildings and their role in the overall energy system
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Aim of this workshop

 Aim:

− To explore the role of buildings in reshaping thermal and 

electric energy grids



AEE – INSTITUT FÜR NACHHALTIGE TECHNOLOGIENwww.aee-intec.at
Workshop ISEC 2024:

“Flexibility and Load Management for Energy Grids: The hidden Potential of Buildings“Meeting    I    10.04.2024

Goals of this workshop

Grid flexibility

• Investigate practical approaches for enhancing grid flexibility and 

managing loads through building integration in energy systems

Current 

efforts

• Examine current research and real-world applications of utilizing buildings 

as active contributors within the energy ecosystem

Expert 

discussion

• Engage with experts to gain insights on demand response, energy storage, 

and decentralized energy generation utilizing building infrastructure

Boundary 

conditions

• Understand the capabilities and necessities of buildings to fulfill their 

potential in energy grid management

Business 

opportunities

• Explore new business models enabling buildings to transition from passive 

consumers to active participants in energy grid operations
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Warm-up: Mentimeter questions!

 Direct link: https://www.menti.com/aljufz1y9jqy or

 www.menti.com  Code: 4213 0181
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What is your background?
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Where do you come from?
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When you hear the term "Demand Side Management", you 

think it is
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Do you know enough about demand side management / building flexibility 

to convince your partner to have it in your home / apartment?
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Agenda, pt. I

 Part I: Setting the stage (45 min)

− General intro (5 min)

− Demand Side Management of Buildings in Thermal Networks

 Anna Marszal-Pomianowska, Aalborg University, 15 min

− Wind Heating 2.0

 Matthias Kersken, Fraunhofer IBP, 10 min

− Thermal Concrete Activation –

Research and Monitoring Projects in Austria

 Claudia Dankl, VÖZ; Christoph Rohringer, AEE INTEC, 10 min

− Summary and transition to the interactive part (5 min)
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Agenda, pt. II

 Part I: Setting the stage (45 min)

 Part II: Workshop “Ask the experts” (45 min)

− 3 theme tables: Ask the experts (30 min)

 Table 1: Flexibility technologies on the demand side

− Question: What do existing technologies need to be used for DSM?

 Table 2: Cooperation models

− Question: How can cooperation models look like? What can thermal load 

management learn from electrical load management?

 Table 3: Grid beneficial buildings

− Question: What do you need in your country to set up similar cooperation 

models?



AEE – INSTITUT FÜR NACHHALTIGE TECHNOLOGIENwww.aee-intec.at
Workshop ISEC 2024:

“Flexibility and Load Management for Energy Grids: The hidden Potential of Buildings“Meeting    I    10.04.2024

Agenda, pt.III

 Part I: Setting the stage (45 min)

 Part II: Workshop “Ask the experts” (45 min)

 Part III: Wrap-up (15 minutes)

− 3 minutes per topic table, 2 mentimeter questions 

− Questions from the audience
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Part I: Setting the stage (45 min)

 General intro (5 min)

 Demand Side Management of Buildings in Thermal Networks

− Anna Marszal-Pomianowska, Aalborg University, 15 min

 Wind Heating 2.0

− Matthias Kersken, Fraunhofer IBP, 10 min

 Thermal Concrete Activation –

Research and Monitoring Projects in Austria

− Claudia Dankl, VÖZ; Christoph Rohringer, AEE INTEC, 10 min

 Summary and transition to the interactive part (5 min)
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Part II: Workshop “Ask the experts” (30 min)

 3 theme tables

 Table 1: Flexibility technologies on the demand side

− Question: What do existing technologies need to be used for DSM?

− Claudia Dankl + Christoph Rohringer

 Table 2: Cooperation models

− Question: How can cooperation models look like? What can thermal load 

management learn from electrical load management?

− Anna Marszal + Ingo Leusbrock

 Table 3: Grid beneficial buildings

− Question: What do you need in your country to set up similar cooperation 

models?

− Matthias Kersken

 Pick a table at the start, switch after ~15 minutes
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Part III: Wrap-up (15 minutes)

 Summaries of the topic tables

 Questions from the audience

 Final mentimeter round
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Do you know now (!) enough about demand side management / building 

flexibility to convince your partner to have it in your home / apartment?
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What is still missing to enable buildings to provide flexibility 

and load management for energy systems?
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Which topics / thoughts / ideas from this workshop will you 

take home?
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IEA ES Task 43: https://iea-es.org/task-43/
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Flexibility and Load Management for Energy

Grids: The hidden Potential of Buildings

IEA EBC Annex 84
Demand management of buildings in thermal networks 

(DHC systems)

https://annex84.iea-ebc.org/

Anna Marszal-Pomianowska

Aalborg University 

ISEC Conference

10-11 April, 2024 Graz



1. Energy use for heating in buildings
80% of final energy consumption in the residential sector is used for space heating and water heating and global energy needs for space 
cooling are set to triple by 2050. 

2. DHC systems are the most sustainable way to heat up buildings.
Share of building stock connected to DHC in Denmark 65%, Sweden 45%, Russia about 40% and China 15%. 

3. Buildings’ role in transition towards fossil-free society. 

Buildings are capable of offering flexibility to the power grid by smart control of their demands. Yet, the connection point between 
building and utility, the impact of individual building and thereby the operational challenges of DHC systems differ from the power grids. 

4. Final users/customers engagement

OECD or EU and emphasize that engagement of occupants, customers, users must be parallel to technology development to achieve the 
decarbonisation milestones

5. Roll-out of smart heat meters and new source of knowledge about end-users (buildings) (NEW!)

Point of departure



Annex84 scope & timeframe



Annex84 results
Strengths, weaknesses, opportunities and threats (SWOT) of demand response in district 
heating and cooling systems. From passive customers to valuable assets.

Source: Marszal-Pomianowska et al. 

https://doi.org/10.1016/j.segy.2024.100135



Annex84 results
Do the end-users remember to activate DR?  

89% 81%



https://www.euroheat.org/resource/iea-ebc-annex-84-survey.html

Annex84 results
Survey on DR among DHC professionals

• 17 questions on the status on DR 
knowledge level / motivation forDR
application /applied solutions

• Survey available in ENG, DK, FR, DE, IT, SP

• Already 60 responses in all languages

• Euroheat & Power involved



Annex84 results

STB hardware

A comprehensive, in-depth overview of building stocks 
connected to DHC networks

3 layers of detail:
1. Country comparison of building stocks and share connected to DHC 

systems from country to country
2. National-level breakdown of building stock connected to DHC
3. Case studies on buildings connected to select DHC systems in given 

regions (additional data analysis on building load profiles etc)



Annex84 results

STB software

Co-clustering of end-customers in DHC systems

• Columns represent the temporal clusters
• Rows are the respective building
• –energy use clusters
• Expected seasonal variation

• Decrease in energy with warmer external temperatures
• Peaks get less pronounced in the summer period

• More irregular patters (holidays)
• Decrease in DHW use with warmer temperatures

• E5 + E6 have a different shape from E1-E4



Annex84 results

Case studies



THIS PRESENTATION IS A 

JOINED EFFORT AND WORK OF 

ALL ANNEX84 PARTICIPANTS



THANK YOU

IEA EBC Annex 84
D e m a n d  m a n a g e m e n t  o f  b u i l d i n g s  i n  

t h e r m a l  n e t w o r k s  ( D H C  s y s t e m s )

https://annex84.iea-ebc.org/



Logo area

Windheizung 2.0

Wind-Heating 2.0
—
ISEC 2024 – Workshop: Flexibility and Load Management for

Energy Grids: 

The hidden Potential of Buildings

Graz, April 10th 2024
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Motivation

17.04.2024 © Fraunhofer IBPPage 2

Good correlation between heating season and high wind events

© Fraunhofer IBP © Fraunhofer IBP
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Availability of renewable electricity production (Germany)

17.04.2024 © Fraunhofer IBPPage 3

Source: SMARD market data; https://www.smard.de/home/downloadcenter/download-marktdaten/

© Fraunhofer IBP © Fraunhofer IBP
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Availability of renewable electricity production (Germany)

17.04.2024 © Fraunhofer IBPPage 6

CO2 and price (2023)

Source: SMARD market data; https://www.smard.de/home/downloadcenter/download-marktdaten/

Source: Emissionsbilanz erneuerbarer Energieträger Bestimmung der vermiedenen Emissionen im Jahr 2022 Emissionsbilanz erneuerbarer Energieträger

Bestimmung der vermiedenen Emissionen im Jahr 2022: 

https://www.umweltbundesamt.de/sites/default/files/medien/11850/publikationen/20231219_49_2023_cc_emissionsbilanz_erneuerbarer_energien_2022_bf.pdf
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Availability of renewable electricity production (Germany)

17.04.2024 © Fraunhofer IBPPage 7

CO2 and price (2019 - 2023)

Source: SMARD market data; https://www.smard.de/home/downloadcenter/download-marktdaten/

Source: Emissionsbilanz erneuerbarer Energieträger Bestimmung der vermiedenen Emissionen im Jahr 2022 Emissionsbilanz erneuerbarer Energieträger

Bestimmung der vermiedenen Emissionen im Jahr 2022: 

https://www.umweltbundesamt.de/sites/default/files/medien/11850/publikationen/20231219_49_2023_cc_emissionsbilanz_erneuerbarer_energien_2022_bf.pdf
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Availability of renewable electricity production (Germany)

17.04.2024 © Fraunhofer IBPPage 4

Analysis frequency domain (2019-2023) – wind power production

Source: SMARD market data; https://www.smard.de/home/downloadcenter/download-marktdaten/

© Fraunhofer IBP
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Requirements for grid flexible buildings

17.04.2024 © Fraunhofer IBPPage 8

 Generation energy mix

 Low price

 Low carbon footprint

 Is the electricity grid „free“ between production and consumer / prosumer

 Redispatch 2.0

 Sustainable usage of the energy

 There will never be unlimited excess power generation

 Technical Constraints:

 Power intake suitable for typical house power connection lines

 …

 Results in

 Charging periods: frequency and duration

 Bridging periods: frequency and duration
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Idea behind Windheizung 2.0

17.04.2024 © Fraunhofer IBPPage 9

Charge the building with heat when 

excess wind power is available

How often

 Every 1-2 weeks

 For 5-9 hours

 (Nearly)  No consumption in between

Building boundaries

 High performance building (PassiveHouse, KfW40+, …)

 Electricity supply 40 ~ 60 kW

 Fit the passive storage discharge to the building space heat demand

External boundaries / KPI

Market beneficial

 Avoid Redispatch (costs)

 Use low – negative electricity stock prices

Grid beneficial

 Consider current grid stress

 charge only when grid capacities are available

 drop load in between

tenant / economical beneficial

 lower total costs than a standard building (GEG2020)

(25 a capitalized value)

ecological beneficial

 excess energy production only

 high wind power fractions

 Reduced CO2-footprint

Maintain thermal comfort
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Idea behind Windheizung 2.0

17.04.2024 © Fraunhofer IBPPage 10

Storages

Waterbased thermal storage

 Sonnenhaus retrofits

High Temperature Stone Storage (HTSS)

 Stone core heated up to 1000 °C

 Size like a heat pump with buffer

Insulated TABS

 ~ 45 °C

 insulation / increased ceiling thickness

 active discharge system (panel heating)

 transitory period: 1 – 1.5 weeks

Control

 fit maximum charge to predicted demand (180 h)
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Storage

17.04.2024 © Fraunhofer IBPPage 11

Insulated TABS new building / retrofit

© Concrete Rudolph

© Klima-Top
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Storage – Lab measurements

17.04.2024 © Fraunhofer IBPPage 13

Insulated TABS new building / retrofit

© Fraunhofer IBP

© Fraunhofer IBP
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Storage – in situ measurements

17.04.2024 © Fraunhofer IBPPage 14

Insulated TABS new building / retrofit

© Fraunhofer IBP

© Fraunhofer IBP

© Fraunhofer IBP

© Fraunhofer IBP

© Fraunhofer IBP
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Measurement results

17.04.2024 © Fraunhofer IBPPage 18

Charging power
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KPI of Windheizung 2.0

17.04.2024 © Fraunhofer IBPPage 26

market friendly economic sustainable comfortablegrid friendly

KPI

low / negative 

power prices

cheaper than

GEG 2020

> 200 - 400 

€ / m² (25 a) 

> 7 - 16 

kg CO2 / (m²a)

avoid

grid stress

avoid

redispatches

Kat II acc.

DIN EN 15251



Dr.-Ing. Matthias Kersken

Fraunhofer Institute for Building Physics IBP

Fraunhoferstrasse 10

83626 Valley/Oberlaindern

Germany

+49 (0)8024 643 204

matthias.kersken@ibp.fraunhofer.de
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Standardized use of building mass as 

storage for renewables and grid flexibility

IEA ES Task 43

Christoph Rohringer, John Grunewald, Daniel Muschick, 

Alireza Afshari, Joscha Reber
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Thermal building mass storage – the technology

Thermal component activation ... refers to systems that use the 

building masses to regulate temperature. These systems are used for 

the sole or supplementary cooling of a building and, to a lesser extent, 

in some cases also for heating1
.

1
Wikipedia page on thermal building mass activation, 23.11.2021

Source: AEE INTEC

 This allows also for the use of 

the building masses as abundantly 

available energy storage
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Task structure - Subtasks 
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Thermal Component Activation –
Research and Monitoring Projects in Austria
Thermal Component Activation –
Research and Monitoring Projects in Austria

Claudia DANKL  |  Zement und Beton /  VÖZ

ISEC, 10. April 2024
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Water temperature in the pipe registers:

Winter (heating)  24 to 28°C
Summer (cooling)  20 to 23°C

Is this the world's cheapest battery?

210.04.2024Claudia DANKL |  ISEC
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Reinforcement

Concrete

Pipe register
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Thermal Component Activation

WHY CONCRETE ? 

 high thermal conductivity
 high specific weight of 2,400 kg/m3

WHY FLOOR CEILING ? 

 excellent cooling
 excellent radiation exchange
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Simulation room 2011

10 years
Research  Practice

Haus H 2016 MGG22 2020
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 Editor BMVIT

 5,000 books (120 pages) printed

 Basis for training and further education

 Calculation examples

Free download
www.zement.at/services/publikationen/energiespeicher-beton
https://nachhaltigwirtschaften.at/de/sdz/publikationen/planungsleitfaden-energiespeicher-beton_broschuere.php

Planning Guide 
Single family and terraced houses

10.04.2024Claudia DANKL|  ISEC
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A milestone

Single family home 
near Vienna

610.04.24Claudia DANKL |  ISEC
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Winter 
17/18

90%

Winter 
16/17

71%

TABs enables the use of

renewably electricity for the

heat pump

Share of excess wind energy (green) for the heat pump for TABs

Source: S. Spaun, VÖZ

Beton speichert überschüssigen Windstrom

710.04.2024Claudia DANKL |  ISEC

Monitoringprojekt „Gebäude als Speicher“, Stadt der Zukunft
https://nachhaltigwirtschaften.at/resources/sdz_pdf/schriftenreihe-2019-13-gebaeude-speicher.pdf
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MGG22:  Mühlgrundgasse
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Thermal component activation + heat pump + wind (excess) energy 

Heating + cooling with TABs in multifamily building in Vienna 
for the first time

810.04.24Claudia DANKL |  ISEC
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Heatwave in the demo flat MGG22, Vienna

9

Outdoor temperature
„heat wave“

6. – 13. July 2020

Indoor temperature
22°C

35°C

10.04.24Claudia DANKL |  ISEC

0



Folie 9

0 Aktuellere Zahlen?

; 2022-07-01T06:29:27.171



VEREINIGUNG DER ÖSTERREICHISCHEN ZEMENTINDUSTRIE          www.zement.at 

Wohnpark Wolfsbrunn in Sommerein

 14 terraced houses and residential building (22 apartments)
 Thermal component activation for heating and cooling
 Brine-to-water heat pumps in connection with geothermal probes (70 m), 

use of wind excess energy with wind signal from EVN, starting October 2021
 Monitoring in cooperation with VÖZ, carried out by Dr. Klaus Kreč

PROJECT DATA Residential park 
Wolfsbrunn
2453 Sommerein, Wolfsbrunn

Developer:
SÜDRAUM / EBSG

Architect:
AW/Architekten

Building component activation:
FIN – Future is Now, Kuster 
Energielösungen GmbH, 
vollSOLAR GmbH 

Monitoring:
Klaus Kreč, eNu, VÖZ

Eröffnung:
Fertigstellung Reihenhäuser: Herbst 2019

Generationenwohnen: Frühjahr 2020

© EVN AG / Vouillarmet

10.04.24Claudia DANKL |  ISEC
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Grid-flexible housing as energy storage 
for wind power peaks in the public grid

Wind power peaks can be utilised in a targeted manner to drastically 
reduce heating requirements during periods of low wind 
(monitoring residential building from January to April 2022)

without any noticeable influence on thermal comfort!

Control according to the wind signal must be considered in planning of 
building services from the beginning 
(residential building terraced houses!)

Concrete increases
the share of
renewable energy

Website NÖ Wohnbauforschung, Projekt 2267
https://www.noe.gv.at/noe/Wohnen-Leben/ENDBERICHT.pdf

10.04.2024
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Monitoring Sommerein – Thermal Comfort
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Room temperatures in the residential building / two apartments, facing North and South
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Monitoring Sommerein – Thermal Comfort
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Room temperatures in the terraced houses / RH_M und RH_S
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Monitoring Sommerein – Thermal Comfort
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Room temperatures / Outdoor temperature, terraced house RH_M

90% of all measured data
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Energy flexible residential building for storage
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Power consumption of the heat pump of the residential building with 
control according to wind signal 
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Comparison of power generation of wind power 
plants and wind signal (red), week 46 / 2021

Specifications for wind signal: 

based on a test phase in spring 2021, signal 
should not last less than 1 hour

Switch on when the feed-in of wind power plants 
into the Austrian Power Grid (APG) control area 
exceeds a threshold value of 500 MW 

Generation of the signal in advance, based on 
APG forecast



VEREINIGUNG DER ÖSTERREICHISCHEN ZEMENTINDUSTRIE          www.zement.at 

Energy flexible buildings for storing energy
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Abbildung 39

Residential building: Electricity consumption of the heat pump in times without excess wind

Troubles with operation of heat pump

~ 20%
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Terraced House RH_M: Power consumption of the heat pump, 
control with wind signal (heating season 2021/22)

Terraced house RH_M: Power consumption of heat pump
in times without wind excess energy

Control according to wind signal does not influence power 
consumption during periods of low wind!
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Current Research Projects

Build4Climate – demo project in Klagenfurt, Carinthia

• Thermal component activation in an office building, in combination with BIM

Hybrid LSC
• Thermal component activation as part of energy communities (Local

Sustainable Communities): different demo projects, including the demo site in 
Sommerein 

PnP controls TABs

• Plug-and-play control of heat pumps in buildings with thermally activated 
components 
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Claudia DANKL

Vereinigung der Österreichischen Zementindustrie / 
Association of the Austrian Cement Industry

1030 Wien, Franz-Grill-Straße 9

T: +43 1 714 66 85 – 63 

E: dankl@zement.at

W: www.zement.at

Member of

Thank you for your
attention!
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