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Review of SEB initiatives & related projects

MIXED USE by AEE INTEC COMMERCIAL by DTU RESIDENTIAL by Simply Solar RESIDENTIAL by IGTE
Former Industrial complex (AT) Ramboll Head Office (DK) Flying Space (DE)
N .

Demo Cases from Task 66
« Stand alone buildings to city districts

RESIDENTIAL by TU Freibg TEST CHAMBERS by LNGE COMMERCIAL by AEE INTEC RESIDENTIAL by SIZ energieplus
1 i Orphange (PL) Multi-family houses (DE)
(+ lab sites) | Aparimentpuidings OE)  LNGECampus®T)  Owhange®L

* Very ambitions demonstration cases
* Emerging technologies
+ Upgrading single technologies to be T | G AR e

part Of a |arger SyStem RESIDENTIAL by AEE INTEC RESIDENTIAL by SIZ energieplus MIXED USE by (UIBK) RESIDENTIAL by (UIBK)

Sol4City-Simulation Study Multi-family house (DE) An der Lan (AT) Vogelebichl (AT)
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Review of SEB initiatives & related projects

126 SEBs In 17 countries
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Name of SEB Example

Act2
Act2
Active office

Aerem factory

AquaTurm Water Tower Hotel
BEEM-UP

BEEM-UP

BEEM-UP

BUILDSMART

CITyFiED

CITyFiED

CITY-ZEN

CITY-ZEN

CLASS1

Commercial Building Kobra

Concert or Conference Hall "The
House for All"
Concerto AL Piano

DIRECTION

DIRECTION

ECO-Life

ECO-Life

Eco-Renovation of KTR France HQ

Education and Leisure Hub
EE-HIGHRISE
Efficiency House Plus

Elithis Tower
Energy in Minds!
Energy Positive Dwelling

EUROSUN 2024

Germany
France
United Kingdom
France

Germany
Sweden
Netherlands
France
Sweden
Sweden
Turkey
Netherlands
France
Sweden

Slovenia

France

Italy
Germany
Spain
Denmark
Belgium
France

France
Slovenia
Germany

France
Sweden
Netherlands
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Moderate - High HDD

Low HDD Link
Low - Moderate HDD Link
Low HDD Link
High HDD Link
High HDD Link
Low - Moderate HDD Link
Low - Moderate HDD Link
High HDD Link
High HDD Link
Low HDD Link
Low - Moderate HDD Link
Low HDD Link
High HDD Link
Moderate - High HDD Link
Moderate - High HDD Link
Low HDD Link
Moderate - High HDD Link
Low HDD Link
Moderate - High HDD Link
Low - Moderate HDD Link
no information on exact Link
location

Low - Moderate HDD Link
Moderate - High HDD Link
no information on exact Link
location

Low - Moderate HDD Link
High HDD Link
Low - Moderate HDD Link
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Classification of SEBs

Geography and climate

Legend

DHH
W 7970247147 - B High HDD
=247147t0 2 87877
= 287877103 273.97 . Low - Moderate HDD .
.232?3.9?@6679.973_ . Low HDD { *Finniand
. Data not available

B moderate - High HDD

-
ol o

”;'.2.,‘; chland:s

Source: Eurobase Cooling and Heating degree days

Source: AEE INTEC
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Classification of SEBs
Technologies

Technology ..
Generation

Generation
Technologies

Technology
Solar Electric
Solar Therma

Hybrid (sclar

thermal a
electric)

S0

[\

Sorption collectors

FAEat pumps

Wind
—';.'t:C"C-
Cogeneration

Biomass

Sub-Technnology

Photovoltaic systems (PV)
Solar thermal collector (ST)
Air PV T-collectors

Concentraing PV T-collectors

Covered w

-collectors

Evacuated tube PVT

Uncovered water PV T-collectors

d EuroSun2024 Ao

Solar Energy Buildings

[

Uncovered water P\ T-collectors with fin heat exchanger to incre..

Charge Boost-sorption collector
Absorption heat pump
Adsorption heat pump

Air-source heat pump using heat recavery

M

Ground-source heatpump with ground heat exchang

Ground-source heatpump with inclined or deep herizontal wells

Heat pumps wi /\T-collectors as heat source

Heat pump
High-temperatur heat pumps
Metal hybrid heat pump

Matural refrigerant heat pump
Sate of the art air-to-air heat pump
Synthetic methane heat pump

Water to water heat pump

Micro wind turbines

Small hydropower plant

Fuel cell micre-CHP

Pellets burning stove and boiler
Waoaod-burning stave

Biogas plants
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Classification of SEBs
Technologies

Storage
Technologies

Technology .. Technology Sub-Technnology 4
Storage Electricity Battery storage
Community Battery storage

Maobile electircal storage (E-mobility with vehicle to Grid)
Redox flow battery

Salt water battery

Latent Thermal storage- Latent (PCM)-salid-liquid ice storage
[Mechanica um 5 =
lecha P ed storage
Sensible Hot water tanks

Large scale sensibel storage
Thermal activated building mass
Thermal storage with vacuum insulation

TCM (thermo chemical sto.. Null

Ungerground therma Aquifer thermal energy storage
smorage Borehole thermal energy storage
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Classification of SEBs
Technologies

> > Thermal Grids >

Technology .. Technology Sub-Technnology

M

Therma Heatingand Absorption-heat exchangers
grids Cooling

Booster neatpumps

L

ywst

inte Demand Side Management/ Demand Response
and . )
District cooling

pe

m

Anergy or ultra-low temperature networks
ration

[1%]

ration

[s]

ntegrated energy systems

ntegration of waste heat and low exergy sources

Low temperature district heating grids

Model predictive and adaptive Control Strategy for the Operatio.

Solar thermal district heating

Virtual power plant
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Classification of SEBs
Technologies

Buildings/
Communities

[k

Technology Grouping Technology Sub-Technnology
Buildings/Communities Heatingand Dynamic thermo-regulative walls/windows
Cocling Energy active Facades
Facade integrated mico heatpump
Thermal building mass activation
Thermal mass activation under building
System Assisted fault detection & efficiency diagnostic system
integration  Demand (electricity, DHW, Space heatig space cooling) and gen..
and - e )
) Demand response - Gamification devices
operation - ] )
Demand response - Virtual net metering
Demanc response- Jpen automated demand response
Digital building (community) twins
g 3l W)
Smart Energy Management Systems

User-centered pro-active building management system
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Evaluation of technical solutions

Retrofit; Energy Management Virtual Power Vehicle to Grid; Demand

Photovoltaics;
12% System; 52% Plants ; 2% 1% Response; 4% 82%
Solar Thermal
Collectors; 53%
PVT-

Collectors; 2%

District Heating
Network; 23%

Wind Turbines;

8%
h | //- Hydropower
Thermal Mass .
i Plant; 1%
Activation; 10% Geneyation
Ice Storage; 2% Groundwaterand

Heat Pumps; 11%
Seasonal Thermal

Riverwaterand
Storage; 2%

Heat Pumps; 1%

N\~ ——————________lIceStorageand
Thermal Energy Heat Pumps; 2%
Storage; 42% |

Mine Water and

Heat Pumps; 2%
Mobile Batteries (E-

mobility); 8% Geothermaland
Heat Pumps; 27%
Batteries: 17% Wasts Heat Biogas Plants; | Bijomass Combustion; Air-Source Heat

Recovery; 7% 1% 19% Pumps; 2%
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Technology

Solar Electric
Solar Thermal
Hybrid (solar
thermal and solar
electric)

Sorption collectors
Heat pumps

Wind

Hybdro
Cogeneration
Biomass

Biogas

Technology
Electricity

Latent
Mechanical
Sensible

Task66:

Sub-Technnology

Photovoltaic systems (PV)

Solar thermal collector (ST)

Uncovered water PVT-collectors with fin heat e..
Uncovered water PVT-collectors

Covered water PVT-collectors

Air PVT-collectors

Evacuated tube PVT-collectors

Concentraing PVT-collectors

Charge Boost-sorption collector

Water to water heat pump

Ground-source heatpump with ground heat exc..
Sate of the art air-to-air heat pump

Air-source heat pump using heat recovery

Heat pumps with (PV)T-collectors as heat source NI

Natural refrigerant heat pump
High-temperatur heat pumps
Heat pumps with direct solar evaporator

Ground-source heatpump with inclined or deep .. NI

Adsorption heat pump
Absorption heat pump

Micro wind turbines

Small hydropower plant

Fuel cell micro-CHP

Pellets burning stove and boiler
Wood-burning stove

Biogas plants

o
[

Market potential

Sub-Technnology

Battery storage

Salt water battery

Community Battery storage

Mobile electircal storage (E-mobility with vehicl..
Redox flow battery

Latent (PCM)-solid-liquid ice storage

Pumped storage

w

1 2

Hot water tanks
Thermal activated building mass
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Market potential of technical solutions

3

Probability of occurrence

1 3 5
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Total rating
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Energy Technology Guide

Clean Energy
Technology Radar

Alr to Air HP

Technologies and components
across the whole energy
system that contribute to
achieve the goal of SEBs

Adsorption HP

Market Potential

Low Middle  High

Total Rating

B3

Low Middle  High

SOLAR HEATING & COOLING PROGRAMME
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New technologies and components for
Solar Energy Buildings

« The information about selected technologies are presented in

Fact sheets

 Description of the technology
« Examples: Images of the application of solutions
» References: scientific literature, journals, links to relevant documents

and projects
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Storage technologies: Rock Bed Storage

Storing themmal energy in rock or pebble beds has beon recogniced a3 a cost-cfecive, durable fechnology for
ever a cantury Fecently, there has been parbeularty m the g aveay from
fossil fuels. The inlerest is driven by e need 1o store hermal energy af high temperatures, especially for solar
Trermai powes plants, process heat or power 1o heat (PH) appicasions

Flock bed storages rely on 3 heal iansfer medium 10 allow Charging nd ISCRaGIng. A i  poputar chaxce for
# costeflectveness salety and environmental fendimess In process heat appécaiions, thermal ofs are
‘sometimes empioyed as the heat transter medium, albeit with operational temperature lmitabons arcund 300°C

The type of ock is uncritical for low femperature: appiications like space heafing. Some rock types ke Doleriie or
‘3andstone are saited also for high lemgeratures, Al very high lemperatures exceeding 1000°C, also allemative
materials such s ceramic blocks are wiikzed due fo their superior heat durabilfty

The lange surface ara witin 2 rock bed enadies
excepionally hoh raics of heat ranster wih over
0% of e medium's energy eflectvely exchanged
with e storage with each vokame passing frough

45 a resull, the fuid exiing the storage retains neary
e same lemperatuse 25 the §nl SecBon of the fock
bed (see figwe 1) This enswes an optimal
performance of cannecied solar heamal aix healers,
whch piovice higher eficiencies ®  lower
temperatures. Duiing the charging procsss, the
temperature gradient progresses gradually Fom the
b 10 ae outied unth reachig the end section of he
storage, marking e compiefion of the chargng

Fgure 15 -
e e g o 0 e i 1

Figure 2 iusirates he basic principies of an air-dased
solar heating sysiems with 2 rock bed storage: 3 fan,

patentialy powered by pholovaitaic moduie, Grculates wam air in a dosed 1009 through the rock bed The fan
cperates automaticaly dufing sunny peiods reducng speed duing cloudy intenvals. and swilching off af night
withcut nesd for any control siecironics.

Figure 2 Soer sgace hasting wih rock bed apghed in peojects
T e Aliplano and in Ladakh 1557-2018 [1] 2]

EUROSUN 2024

Building and Community: Energy active facades

The buking sector, sapenaibie for 36% of GHG wmssons:
Most notatiy. the exsting Boking $200k. Which w5 be S5-35% fresent m 2050 needs 1 be refirtishes. Thvee-

s stock 2% energy-neffownt and eoure ey revotang asd tec over
7o % ewatie cirate nestaity. Tha wl Pvelve increaseg e mecwion e © 3% and
smfaneo sy Tanseceag K revemabe Sastng cosie; sy

feasitie ony weh sgacant construction Sfors. Bus EcuTng hgh COSIS and Fegueny NeCessTInG resCent
ralocason

The ENERGY FACADE CEPAS was deveiped Swough colatorative research between SWE Towem3000 30d

% was concepnaives i 3 sategic sequence of piminary proscs. CEPAD
Pnovecn = T eney reSfng of exseng busdegs by combeg the

concests of mosutar prefancated facade slemenss 20 Semal COTDOSEN! acteaton 10 3 3rgle JOFTICR

Wat — Enary Srage (concws. Becks. )
Hes emsser syvw reateg seoing
Themmal nsutasien

Scosracrm

Venizsor

Figure 1 Exemsiery syssem components o CEPAS esegy facede Source Towem300

These large. hghy msulated curtain facade wiemes can be masulschused = facores Brough sandadted

Wanster Gyec. akin © 3 (Gst heating System. miagated D the Srfabrcaes facade slement By 8 Dasested

concest. pressing e pipes or haat Yanster suaces omo e axsing wal Srough he msulaton in he Boade
motue e symar 1 ez Tacser casabiy gmScanty meases ruzhy S5ubing Be SestTanzie edorance
300 makng the megrmon of hesteg Byers « facate srveopes feasbe

By ¥ansoring heat 0m T OutECR. B¢ Pamwl m3s3 of P GXSING ENeCr WAl § ACIGted Fimkary & a3l
component sctmaton (TCA) fa0itanng 03d shiteg 3nd risigent operation The sniccked snergy flexity spers
raw markets and 5oPons managng he ACRISNG volaiy © SRCECEY markets Sves by AUCUAIRG reReWate
energies from sslar o mnd I 305600 ® menemaey Sangs e sorthe managers or users. the ‘Cormectity-
markes frendy Sextity” plays 3 crucial role m e siecrcal ecsnomy by ofeng powstials for mproved gnd
stabity. grd secuty anc reduced nvestment reeds = g expanzon. The ENERGY FACADE CEPAS astesses
entrely new mavars 300 custmer 3OS

The exermaty tocates TCA 35 2 mrimaly frvasive 13 TERONECH CORCRGE WE D SO for energy fexibiey
s 3e€n 25 3 gamechanger It 3ids propery Swners of large Rousing S300ks Rt Sely I muintaining O increasing
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Speaker: Michael Gumhalter, m.gumhalter @aee.at



