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Task 66 (Solar Energy Buildings)

Scope

 |EA SHC Task 66 focuses on the development of economic and ecologic energy
supply concepts for buildings with high solar fractions of at least 85% of the heat
demand, 100% of the cooling demand and at least 60% of the electricity requirements
for central European climate conditions

« Target: Households and e-mobility of multi-storey residential
buildings, single buildings and building blocks or distinguished
parts of a city (communities) for both, new buildings and the SHC
comprehensive refurbishment of existing buildings TASK 66

*  Key aspect: Solar Energy Buildings
- focus on the overall energy supply of the building: This means heat,
cold and power
- synergetic consideration of the interaction with grid infrastructures
(electricity and heat) in the sense of bidirectional flexibility
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Task 66 (Solar Energy Buildings)
Subtasks of Task 66

Subtask A:
Boundary Conditions, KPIs, Definitions and Dissemination
Lead: Frank Spate, OTH-AW, Germany

Subtask B/C:

Thermal stand alone Single Buildings and Building Blocks

Not connected to a thermal grid (B) Connected to thermal grid (C)

Lead: Elsabet Nielsen, DTU, Denmark

Co-Lead: Xinyu Zhang, China Academy of Building Research, Beijing, China

Subtask D:
Current and future technologies and components
Lead: Thomas Ramschak, AEE INTEC, Austria
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Task 66 (Solar Energy Buildings)

Task 66 brochure /
Task 66 flyer

Task 66: Solar Energy Buildings ETirer TaSk 66 Video

Integrated solar energy supply concepts for
climate-neutral buildings and communities

for the "City of the Future” ’ m TAS K 66 YT LTI B  MEETINGS / EVENTS

OBJECTIVE: Development of economic and ecologic feasible
energy supply concepts with high solar fractions
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Task 66 (Solar Energy Buildings)

Participating Countries

- Austria - Australia - Albania

- Germany - - China - Portugal

- India - Belgium - Switzerland
- USA - UK - Poland

- Denmark
- Mexico
- Slovakia
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Task 66 (Solar Energy Buildings)

Communities / building blocks
new and existing

Single buildings
new and existing
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Task 66 (Solar Energy Buildings) — Subtask A

KPls

R
|

—,
How much energy is supplied
directly by the sun?

How many storage losses are
there?

What share of renewable
electricity do the individual
households have?
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Task 66 (Solar Energy Buildings) — Subtask A

Final list of KPIs Deliverable D.A2 (sneak preeview)

Primary energy

Renewables

Wind
Geothermal heat
Biomass

Fossil

= 0il

+ Natural gas
* Coal

- Franziska Bockelmann, Tillman Gauer, Frank Spate: ,Final list of KPIs“, report from SHC Task 66

District
heating

Final energy

Useful energy

Power
station

Export

* Local grid
* Public grid

Generation Storage Distribution - Demand/Consumption Gains + loads
Heating
.| Thermal i Snlgr
Heating storage : | Domestic hot water (passive)
Cooling Transmission
Cr.l:llhi B —
Ventilation
Ventilation
: e Internal
Electric
storage Appliances sources
E-mobility
legend: , heat and cold

SHAC
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Task 66 (Solar Energy Buildings) — Subtask A

Final list of KPIs peliverable D.A2

'
| Primary energy |
.
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| District I
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| = Geothermal heat : p = J p.J
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| Fossil :
l « 0il \
: * Natural gas |
|+ Coal Power |
| = .. station :
i
I
: Export |
I * Localgrid <+
: * Publicgrid <, legend: ,heatand cold

- Franziska Bockelmann, Tillman Gauer, Frank Spate: ,Final list of KPIs“, report from SHC Task 66
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Task 66 (Solar Energy Buildings) — Subtask A

Final list of KPIs peliverable D.A2
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- Franziska Bockelmann, Tillman Gauer, Frank Spate: ,Final list of KPIs®, report from SHC Task 66
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Task 66 (Solar Energy Buildings) — Subtask A

Final list of KPIs peliverable D.A2

Useful energy

Primary energy Final energy

Renewables eating [ 1  _————— | ] i [1

Epy tot — Epv,gria + Qsttot — Usr,grid
Epv tot — Epv.gria + Egria + Qsttot — Qst,gria + Qgria + Qn — Qnet

fso! =

; Eruiot | Ventilation
Fossil ok —
: Fors | | Electricity (PV) ‘ Ya— l NG internal

Electric
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Power | storage |~ —

station

‘J q?l’,;r:d i E ‘l""lﬂb‘lllt'ﬁII
* Localgrid 9 I |
* Publicgrid ¢ 1
- TUPHCEMY Export B
legend: ,heat and cold

- Franziska Bockelmann, Tillman Gauer, Frank Spate: ,Final list of KPIs“, report from SHC Task 66
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Task 66 (Solar Energy Buildings) — Status Report June 2022

Subtasks of Task 66

Subtask A:
Boundary Conditions, KPIs, Definitions and Dissemination
Lead: Frank Spate, OTH-AW, Germany

Ongoing/future work:

-> Define reference buildings
- Other deliverables, e.g:
- SEB promotion document for investors
-> Policy oriented guidelines for the promotion of SEB
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Task 66 (Solar Energy Buildings) — Subtask BC

Demonstration cases peliverable D.A2

City Quarter in ln.nisru £

Location information
Adcress: 30 East Beisanhuan Road, Beqing, China
Geographic Cocrdinates. 35.96° N, 11041° €
Chmats Zone' temperate monsaon chmata

: : Office bglldi i te _”_ mo j‘t@l@s&
Campagne-Reichenau, Neue Heimat Tirol, East Beisanhuan Road, Beijing,
Austria Austria China
No data - monitoring started Simulated data Simulated and measured data (2022)

October 2022

READY - Resource Efficient Cities Implementing
Advanced Smart City Solutions

T

an e
i 1 11 Bebrtnentlchgee ®% | i cosioe | _
B B =) 00 G s OWi S by Secte e P —_— 4
i e gt AR sy ot A
Simulated and measured data (2020) yé’t““ ated data - monitoring not starte g

- Elsabet Nielsen et al.: D.BC1 ,Demonstration cases", report from SHC Task 66
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Task 66 (Solar Energy Buildings) — Subtask BC

Demonstration cases Deliverable D.A2

f K l"’ % =7 'l
- .
Block of multi-familyhouseés in continental chimate

. ' -
13 " i « Multifamily hduses in dontinentSlieH
d ulti-family solar houses with.fl#®rate rental model i

55 G e
Konstanz, Germany Riedberg, Germany
Cottbus, Germany Simulated and measured data (2017 Simulated and measured data (2016 —
Simulated and measured data —-2019) 2019)
(2020/2021)

W% Holy Family Hospital i

—== 5 L

Freiberg, Germany
Measured data (2014-2017)

- Elsabet Nielsen et al.: D.BC1 ,Demonstration cases", report from SHC Task 66

Rajagiri College of Social Science

Delhi, India Kochi, India

SHC
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Task 66 (Solar Energy Buildings) — Subtask BC

Demonstration cases peliverable D.A2

nnnnn

se Austria
- .
ES

- 7 Rajagiri Autonomous Institutions

N 2R oo
Kochi, India Haryana, India Reference building, Graz,
Measured data — Not yet available Measured data — Not yet available Austria

Multifamily house in Graz — simulated
data (MFH-10 and MFH-35)

- Elsabet Nielsen et al.: D.BC1 ,Demonstration cases", report from SHC Task 66
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Task 66 (Solar Energy Buildings) — Subtask BC

Demonstration cases stakeholder viewpoint

Subtask B/C:

Thermal stand alone Single Buildings and Building Blocks

Not connected to a thermal grid (B) Connected to thermal grid (C)

Lead: Elsabet Nielsen, DTU, Denmark

Co-Lead: Xinyu Zhang, China Academy of Building Research, Beijing, China

General questions on:

usa | 03%
d Planning aSpectS Netherlands | 0.3%
Belgium | 03%

* Project development aspects

Luxembourg | 0.7%

+ Performance aspects sweden | 10%

+ Financial aspects el s
. siovakia [l 1.6%
+ Environmental aspects st B i
Austria [ 2.6%
penmark [N 5 .0%
México [ 1.0

china I 3 o

Germany N 335

Distribution of answers from all countries.

Germany: 104
China: 101
México: 43
Denmark: 29
Austria: 8
Switzerland: 5
Slovakia: 5
India: 4
Sweden: 3
Luxembourg: 2
Belgium: 1
Netherlands: 1
USA: 1
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Task 66 (Solar Energy Buildings) — Subtask BC

Demonstration cases stakeholder viewpoint

Subtask B/C:

Thermal stand alone Single Buildings and Building Blocks
Not connected to a thermal grid (B) Connected to thermal grid (C)

Lead: Elsabet Nielsen, DTU, Denmark

Co-Lead: Xinyu Zhang, China Academy of Building Research, Beijing, China

It is concluded that

* Changes of national legislations and regulations on renewable
energy technologies are most needed

- Also country-dependent, e.g. the Chinese are satisfied
with current regulations

* The rules on selling are stable
- Is that still the current view?

+ CO,-emission reduction related to operation of the buildings are
achieved

» The energy demand of the buildings are reduced in parallel with
installation of the solar energy system

Authority and /for department - Municipality l 0.6%

Authority and for Government department -
Regional level

Biex

Autherity and/or governmental department - . 2.3%
Energy agency Z

Autherity and/or governmental department -
National level . 3.2%

NGO [non-governmental organisation) - 3.9%
Manufacturer - 4.2%
Contractor of construction projects - 5.5%
Utility/Energy company - 6.8%
other [N 11.3%
Consultancy — 19.7%
academia [ 41.0%

Distribution of organizations from all countries.

SHAC
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Task 66 (Solar Energy Buildings) — Status Report June 2022

Subtasks of Task 66

Subtask B/C:

Thermal stand alone Single Buildings and Building Blocks

Not connected to a thermal grid (B) Connected to thermal grid (C)

Lead: Elsabet Nielsen, DTU, Denmark

Co-Lead: Xinyu Zhang, China Academy of Building Research, Beijing, China

Ongoing/future work:

- Working group “Planning and implementation methology”
- design
-> construction and verification
—> operation and maintenance
—> renovation, end of life
- Other deliverables, e.g:
-> Description of processes and tools currently used to design new Solar Energy Buildings
- Catalogue describing optimized solutions of Solar Energy Buildings
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Task 66 (Solar Energy Buildings) — Subtask D

Description of available technology portfolio

 Stocktaking of Solar energy budlings across Europe
« SEB distribution across four climate zones (HDD)

- Thomas Ramschak, Elisa Venturi, Lukas Oppelt et al.
D1: Documenting and analyzing current and future
technologies applied in SEB s.

35
30
25
20
15
10 ‘

3 |I|||| LB N e usansnnsas
@ @ > s e e m = > @ @ = T W O T mM T
uuuu :53*—"5;-E';EE-‘.-I':'-':;::UE;EE
C g ® 0D £ 8 & =2 8 5 2 < ® ¢ B 8 2 E @ ®m &8 2
E S ELEETELEREDE °c ¥ 29 853 2% B

- = = [ = @
“T2523F g §xES563ffgREEE
(L] = ) =
] = 2 Do
P a B o
=

—_
©

SOLAR HEATING & COOLING PROGRAMME
INTERNATIONAL ENERGY AGENCY



Task 66 (Solar

Case studie

SEB Technologies

Other Energy

Energy Generation Features

Energy storage

SEBN°

ce Storage and Heat Pumps.

Air-Source Heat Pumps
hermochemical Storage
hermal Mass Activation
hermo-regulative wall

[Energy Management System

lce Storage

[Groundwater and Heat Pumps
[Retrofit

IPhotovoltaics

[Solar Thermal Collectors
IPVT-Collectors

IPVT and Heat Pumps
IGeothermal and Heat Pumps
[Biomass Combustion

[Mobile Batteries (E-mot
[Sensible Energy Storage
IDistrict Heating Network

[Batteries

1
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MIXED USE by AEE INTEC
Former Industrial complex (AT)

RESIDENTIAL by TU Freibg

Apartment Buildings (GER)
- r

RESIDENTIAL by AEE INTEC
Sol4City-Simulation Study (AT)

Y & Tk
§§\\ SN

MIXED USE by (UIBK)
Campagne Reichenau (AT)

MIXED USE by (STEAG)
Rajagiri Valley Campus (IND)

MIXED USE by IGTE/Viessmann
New residential and service
complex (GER)

COMMERCIAL by DTU
Ramboll Head Office (DK)

TEST CHAMBERS by LNGE
LNGE Campus (PT)

RESIDENTIAL by SIZ energieplus
Multifamily house GER)

RESIDENTIAL by (UIBK)
Apartment Buildings in Rum (AT)

MIXED USE by (STEAG)
St. Mary School and Hostel (IND)

CFi

MIXED USE by IGTE/Viessmann
New building district (GER)

S
o

nhergy Buildings) — Subtask D

RESIDENTIAL by Simply Solar Kurja
Guesthouse in Leh/Ladakh

COMMERCIAL by AEE INTEC
Orphange (PL)

MIXED USE by (UIBK)
An der Lan (AT)

COMMERCIAL by Naked Energy
SPECIFIC Active Office (UK)

HOSPITAL by (STEAG)
Holy Family Hospital (IN

RESIDENTIAL by IGTE
SolSpace (DE)

RESIDENTIAL by SIZ energieplus
Multi-family houses (GER)

i

RESIDENTIAL by (UIBK)
Végelebichl (AT)

RESIDENTIAL by TU Freibg
Single family home (GER)
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Task 66 (Solar Energy Buildings) — Subtask D

Description of available technology portfolio

« What are possible technologies/methods for energy
supply/storage/distribution?

- 4 technologies groupings
- 65 Sub technologies/methods

- s e e |
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1
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i
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Task 66 (Solar Energy Buildings) — Subtask D

Description of available technology portfolio

Generation >
Technologies
Technology .. Sub-Technnology Tatal Rating Mean

/1 B o 00 3,000
e — = ]
| m o Probability of seeurren..
_—— @ o | SENENE——
- - o | 100 3,000
e B o
= = o I
e | m o 1,000 9,000
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Total Rating propability of occurrence Total

* best rated generation technologies - solar technologies (solar heat and power), heat pumps
« hybrid technologies (PVT) = high potential but a need to change external and internal environment

SHAC
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Task 66 (Solar Energy Buildings) — Subtask D

Description of available technology portfolio

> Storage
Technologies

>

Technology .. Sub-Technnology

w |
|

Total Rating propability of occurrence

Total

o I
O | 1000 3,01
o]
fo) Probability of occurren..
o .
1,000
ABC
1125 9,000

* Heat production is becoming increasingly electrified and impacting on electricity network (V2G,

Community Batteries, ...)

« The decision in favour of a technology is often also made dependent on funding programmes
- Denmark: solar district heating systems with seasonal pit thermal energy storage
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Task 66 (Solar Energy Buildings) — Subtask D

Description of available technology portfolio

mmmm) Aktivity D2: Comparison of
technologies with respect to |
teChnICa| and economlcal giﬂﬁg’l‘gé’{;s Storage technologies Thermal Grids Buildings/Communities
ConSiderationS " GenTech1 StoreTech1 GridTech1 Tech1

Methods Methods Methods Methods
Actions Actions Actions Actions
atlo
{ .:-,\"“\ ' R
- PR Marked potential
o 0
ot s M L
\oe storag® .
Probability of occurrence
PCM
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Thanks for your attention!

www.lea-shc.org

‘:!Eiiiizsgllillill:::::
SOLAR HEATING & COOLING PROGRAMME
INTERNATIONAL ENERGY AGENCY

A common activity of:

SHC
TASK 66
Solar Energy Buildings

Harald Drick, IGTE, University of Stuttgart - Stuttgart, Germany

Email: harald.drueck@igte.uni-stuttgart.de

Christian Fink, Thomas Ramschak, AEE INTEC, Gleisdorf, Austria

Email: c.fink@aee.at




Questions and Discussion
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Thanks!

www.lea-shc.org
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Harald Drtck, IGTE, University of Stuttgart - Stuttgart, Germany
Email: harald.drueck@igte.uni-stuttgart.de

Christian Fink, Thomas Ramschak, AEE INTEC, Gleisdorf, Austria
Email: c.fink@aee.at



