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R&D&I funding for renewable energies in the age of
Europe” s Green New Deal

P % == A Roadmap for

Increasing the EU's Climate A zero pollution ambition

ambition for 2030 and 2050 for a toxic-free environment e CO n O my
/ .
Supplying clean, affordable Preserving and restoring S u Stal n ab I e
and secure enerqgy ecosystems and biodiversity

| |
Mobilising industry From ‘Farm to Fork": a fair,
heal'tt.ty m.ld :ﬂ:ovndmnn‘mntally A G r 0 Wt h S t r a.t eg y
riendly systemn

\ / that transforms the

Building and renovating in an Accelerating the shift to . .
energy and resource efficient way sustainable and smart mobility U n I O n I nto a.

modern, resource-

Leave no one behind

Financing the transition Uust Transition) efﬁcient and
g e Ehis! competitive
economy

The elements of the European Green Deal (Source: European Commission)
lJl JI Bavarian Thomas Ammerl (Ba nit Environment, Energy & 29.06.2020
innovation Agency @mmer|@bayfor.org; R_UEB
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Bulding a low-carbon, climate resilient future: Green Deal call

Area 2: Clean, affordable and secure energy

LC-GD-2-1-2020: Demonstration of innovative
Foriaen 2020 critical technologies to enable future large-scale
Work Programme 2018-2020 deployment of offshore renewable energy
technologies.

EN

Building a low-carbon, climate resilient

future: Green Deal call Wind, solar, wave and/or tidal resources (Baltic
Sea, North Sea, Atlantic Ocean, Mediterranean

Version 12 June 2020
Sea and the Black Sea)
Offshore renewable energy power generating
Disclaimer: . .
This draft has not been adopted or endorsed by the European Commission. Any views SySte mS; G rld InfraStru Ctu re, Power to X
expressed are the preliminary views of the Commission services and may not in any
circumstances be regarded as stating an official position of the Commission. The /Sto rage Systems
information transmitted is intended only for the Member State or entity to which it is
addressed for discussions and may contain confidential andfor privileged material.

EUR 20-40 million (TRL7, RIA)

4\@%1 P ThomaS ent, Energ 29 06 2020
1 e ey AMMETIE B
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LC-GD-2-2-2020 Develop and demonstrate a 100 MW
electrolyser upscaling the link between renewables and
commercial/industrial applications

A
A

p>N

v v v D

European long term decarbonisation strategy (LTS)R A Cl ean Pl anet f or

Key role of hydrogen in decarbonising hard-to-abate sectors, such as industry, cement,
steel, and also contributing to decarbonisation of heavy duty and long distance
transport.

The scope of this project is to install and operate a 100 MW electrolyser to produce
renewable hydrogen, as energy carrier.

Development, installation and operation a 100 MW electrolyser for managing and using
efficiently renewable energy (electricity and heat), water, Hydrogen and Oxygen flows

Other activities will consist of economic, safety and environmental assessments
Mandatory knowledge sharing activity

Technological, operational, environmental, cost competitiveness and study impacts
IA

J/f: S THOM Bl=el 29.06.2020
. InnovatlonAgency amm
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Area 4. Energy and resource efficient buildings

LC-GD-4-1-2020: Building and renovating in an energy and

resource efficient way

A Priority: design and construction of new or retrofitting of existing buildings as zero-emission,
positive energy powerhouses within sustainable green neighbourhoods

A At least two (residential and non-residential, new and/or retrofitted) large-scale, real-life
demonstrations of promising technology, process and social innovations, in different
regions of Europe.

A Multiplication of such buildings allows the creation of green neighbourhoodfil i vi n g
(including social housing and non-residential buildings such as hospitals, schools, public
buildings, commercial buildings, etc.) + scalability design, Citizen awareness raisings

A Sustainable, innovative zero-emission and more cost and energy efficient, RES power
generation in the buildings combined with urban service facilities (e.g. charging facilities,
Energy storage systems) and HVAC technologies

A From TRL 5/6 to TRL 7/8 at the end of the project (EUR 15 to 20 million)

Avanan , Enerc




Horizon Europe 1 Built on three pillars

Preliminary programme structure:

Pillar 1
Open Science

European Research Council
Marie Sktodowska-Curie Actions

Infrastructures

Clusters

Pillar 2

Global Challenges and
Industrial Competitiveness

+ Health

+ Inclusive and Secure Society
» Digital and Industry

» Climate, Energy and Mobility
- Food and natural resources

Joint Research Centre

Bavarian

Research Alliance

Pillar 3
Open Innovation

European Innovation Council

European innovation ecosystems

European Institute
of Innovation and Technology

Strengthening the European Research Area

Sharing excellence Reforming and Enhancing the European R&I system

Source: European Commission

1 J'JI saercn - Thomas Ammerl (BayFOR, Unit Environment, Energy & Bioec

innovation Agency @mmerl@bayfor.org; @BayFOR_UEB

29.06.2020
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Project management

Information

Research
Development

Innovation

‘

/ EU application support

”I o o CU nt, Energ B 000
.J Innovation Agency ammerl .U0.

Project implementation
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Very Shallow Geothermal Energy - A Sleeping
Giant of the Energy Revolution

Working Group:ShallowGeothermyEnergy | FAU Erlangen

SpeakerDr David Bertermann




U Friedrich- Alexander-University Erlangen-Nuremberg
U Chair of Geology

U Working Group Shallow Geothermal Energy

Deep Geothermal Energy Shallow Geothermal Energy

from 400 m until 400 m

12
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Interdisciplinary Team:

Geology

Geography

Physics / Thermodynamic
Chemistry

Mechatronics

Political Science

é
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Shallow Geothermal

Pedologicalssues
Water Management

nWhat
researc

14
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Aim - to answer the question:

Wwhy and how is (Very) Shallow Geothermal
Energy a Sleeping Giant of the Energy
Revolution?




The Energy Revolution & The Green New Deal

A large part of the energy consumed by a private household is
used for heating: 70 to 80 percent

If Europe wants to become climate-neutral by 2050, near-surface
geothermal energy can do much of the work!

17



Outline

l.  Principles of the utilization of shallow geothermal energy as a
relatively simple form of sustainable energy

II.  Mapping of potentials T why? (ThermoMap)

Ill. Integration of geothermal energy for refurbishing buildings
(GEO4CIVHIC)

IVV. District Heating and Cooling Systems coupled with shallow
geothermal energy (ZIM)

18



Principles of the utilization of shallow geothermal
energy as a relatively simple form of sustainable
energy

19



Vertical energy systems

Geothermal probe

https://www.erdwaermegemeinschaft.de/wie-funktioniert-erdwaerme/

Groundwater heat pump

20
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Vertical - System components

Heat exchanger - Probes
A Single-U
A Double-U

A Special forms

https://www.jansen.com/de/
plastic-solutions-kunstoffsysteme/

produkte/geothermie/erdwaermesonden/
https://www.frank-gmbh.de/de/ jansen-powerwave.html

Produktgruppen/Geothermie/pex-Erdwaermesonde.php

21



Vertical - System components

22
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Vertical - System components




Geothermal heat Surface collector

https:/fwvww_erdwaermegemeinschaft.de/wie-funktioniert-erdwaerme/

Special forms

24
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Horizontal energy exchange - collector

25
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Connection - Build

26



ThermQMap

1.
Mapping of potentials i1 why?

ICTpsk
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Climate Conditions

Rock- / Soll

Legislation / Properties
Restrictions

Infrastructure

Homeowner

28
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Shallow geothermal systems

Vertical systems (e.g. probes)

o0 Planning documents:
A Geological maps
A Country specific information systems,
e.g. in Germany (federal state specific
information systems - 10G- Bavaria)

o Suitable transformation of geological data sets to thermal
extraction potential
A Low influence of seasonal variations
A Specific parameters (e.g. thermal heat
conductivity) of consolidated rock material are
well known

Horizontal systems (e.g. collectors)

o Planning documents hardly available
A Low research activities
A High heterogeneity on small-scale level for the
different parameters

o Estimation of the thermal extraction potential is rather
difficult
A High influence of seasonal variations
A Strongly influenced by pedological parameters

29



https://www.Ifu.bayern.de/geologie/

30
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Situation for horizontal systems?

No universal and pan-European collector-based
‘ estimation system for the very shallow geothermal
potentials exists.

EUROPEAN Th

OMap

31



Pedological parameters
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sand ey
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% sand

Modified USDA soil texture triangle at class level according to Berry et al. (2007)

AGrain size / texture
ABulk density

AWater content
A(mineral composition)

32



Grain size / texture

The grain size distribution (texture) A basic information for the estimation of vSGP

- Pore size distribution (A texture-characteristic water content)
- Mineral composition (A texture-characteristic proportion of quartz)

% vol % vol
100 100

A

80 -~

20 -

Interrelation of pore size distribution (water content) and soil
texture (grain size distribution) (modified after Kuntze et al. 1994)

33
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How can potentials be depicted - horizontally?

Link MapViewer 2.0:
www.thermomap.eu

- R TN

Therm{)Ma
DMagOViewer

ThermoMap estimates the very Shalow Geothermal At a glance
Potential (vSGP) in terms of Heat conductivity of

About vSGP application

oordinates st long]l

 What is vSGP?
uncaonsalidated underground up to 10m depth. © Why do I need the ¥SGP?
To start the vSGP application choose between:  What are usage limitations?
wvery Shallow Geothermal » What ThermoMap provides?
Potential area-wide throughout  What ThermoMap doesn’t provide?
Europe  Idon't live in a Test Area

 whao is behind ThermoMap?

4 Disclaimer
It has been made by the sole use of existing
Clicking on the map you get a vSGP Infobox with area-wide geoscientific datasets which - generalized to
background parameters, possible usage limitations and a3 scale 1:1M - do not necessarily reflect the real
Report of the specified location. on-site situation.
The presented values of the European Outline Map
have been derived mainly using the E an Sol
Database ESDB ,,zt,.ﬂsim gmemnmw,m tg  Helpful documents for the usage of the Mapiiewer:

local conditions may be caused by incomplete
harmonisations of this data or scale discrepancies. S tnstructon vanual | How to use the Maphiewer
RPET Read more about shallow
2t geothermal systems
/Ié_:r " i T List of definitions of all technical terms

Policy Support Programme)

Detalled information up to 10m depth
in chosen European test sites

yawN
EEE

90 g
~JI000I

/

Google

https://www.thermomap.eu/

34
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European Outline Map

Therm(QMap
o G

2. Select Info tool: @ vSGP
Infobox

. European Outline Map
1> ThermoMap
4 vSGP

Heat conductivity @®0

4 Limitations

[¥] Limited usage >0

i Climate data
1> Background parameters

(‘.m)glc L

Kartendaten @2013

very Shallow Geothermal Potential (vSGP)
in terms of heat conductivity Show Intro

() Report ) Expert
e

Kalaallit

> una
Heat conductivity {Sreeniand)
W= 1.2 WimK
L1 - 1.2 WimK
1.0 -1.1 W/mK
[0 0.9 - 1.0 W/mK
M < 0.9 W/mK
["Ino estimation

arsoft. Gooale. INEGI. MapLink. ORION-ME -

Vi,

T
mal

ine) -
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= INFORMATION
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C} v5GP selection window
BEuropean Outline Map  Test Areas

1. Select ThermoMap country (Qutline Map detail):

2. Select Info tool: @ vSGP ) Report (") Expert
Infobox Info

3. Click on the map to get the vSGP Infobox and the vSGP
Calculator for the specified point (from a scale of 1:3M)

European Outline Map — Map legend

» ThermoMap Heat conductivity

L M = 1.2 Wik
[¥] Heat conductivity _,_,j@ 112 1.2 i

4 Limitati B

o . 1.0- 1.1 Wimk

Limited usage T

, Cimate data 0.9- 1.0Wimkk

» Background parameters B - 0.9WimK

[ Ino estimation

_ System relevant parameters

https://www.thermomap.eu/

_ Heat conductivity (5 classes)

36
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Climate conditions

i . ’ 3 » -, \ N " Wi \ *NOFGHBIDEH vSGP details at 50.241 lat/11.33 long, 96317 Kronach, Deutschland *
= — : e — : Summary vSGP  Climate Chart = Report | Calculator
Selection _ [Enali -~ Bl : Annual precipitati Annual Annual mini Manthly max
CD window ~ | EH English || Kronach oy T amperatre (") | temporature () | precipitation {mm)
M “Pres - ] ¥ T 7] 685 8.25 -4.00 80
o B Precipitation -e- Mean temperature
240 [ 60"
— 3
E 160 a0 o
= E
£ m
= -1]
E 80 E‘
= @
[+ el
@ 0 c
- ©
o @
=
T T T T T T T T T T T T -20°
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Mov Dec
Monthly climate data
‘}“ 2
‘ d* 4
VvSGP details at 50.241 lat/1 long, 96317 Kronach, Deutschland (%] A
Summary vSGP | Climate Chart | Report  Calculator G,af_engehé@
This site is probably suitable for instaling a GSHP system without limitations. ", Minchb
For full system design please contact a shallow geothermal consultant. oy
0 Technical Guidelines
Fi
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Print a report

‘. l ‘ S | y \'\ _\_ :ﬂl _" ¥ \\ A,NorﬂnallDen " \ E/ - DLy
Selection . = A = ey | HELP and
CD window ~ | B Engh LA IR Kot ? INFORMATION
W SPTESS . ! J ! g (4

at < '
.’ |

NaiI;\ Select base map

\ “%‘Sjlb'tz

N Leupali
J
v X ¥ St Schwarzenbach <7
Y stein
- ' I y “.( SCthJEH tein
4 J .

.", :\( (L1 . : ]
e YA Z

Wallenfelsgi/ <= A [ $J /‘-1/ "
: > ‘\. ' -
"SI f ) ) iy - - / |

.g\\’ y Helmbrechts ES |
o Presse&k £

! e \ ’ “J -

VSGP details at 50.241 lat/11.33 long, 96317 Kronach, Deutschland (%I | "
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This site is probably suitable for instaling a GSHP system without limitations. f ", ' Miinchb
For full system design please contact a shallow geothermal consultant. S
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EU project ThermoMap - European Outline Map

|ocation Information Sheet for the very Shallow Geothermal Potent

tial from 01/04/2015

Address and location:
96317 Kronach, Deutschland

Therm(QMap

EU project ThermoMap - European Qutline Map
Location Information Sheet for the very Shalow Geothermal Potential from 01/04/2015

96317 Kronach, Deutschland
50.2415° latitude and 11.3297° longitude

Address and location: ThermQMap

50.2415° latitude and 11.3297° longitude

g

<L

Google

Kartendater: lingungen

Rig- Wy - 1| Heat conductivity
! | W12 wWimK
EINVECL 11 -12WmK

M 0.9-1.0W/mK
W <0.9W/mK

[] no estimation
N limited usage

iin-

4

Pl g B 5 [ B ] Kartendaten lingungen_.

eutschlana
Germany e
5 3 £ 2

A
art v

T

LA,
i Gt

Disclaimer

Overview maps of the chosen location

The scle responsibility for the content lies with the authors. Tt doss not necessarily reflect the opinion of the Eurcpean Commission which
doesn't accept responsibility for any use of the information contained hersin. The data sources and processings are the ThermaoMap
partner’s responsibility: PLUS: Paris-Lodron Universitit Salzburg.

Introduction

The values presented within this Report are generally based on the outcomes of the EU co-funded project

ThermoMap (Project number CIP ICT PSP 250446, Website: http://www.thermomap-project.eul).
The key aim of the ThermoMap project was to develop an efficient estimation system for the creation of

pan-European superficial geothermal potential maps as a supportive and informative planning tool for instaling
(very) shallow vertical and horizontal geothermal installations. For this purpose it has made use solely of existing
geoscientific datasets and information which do not necessarity reflect the real on-site conditions with regard to

all available parameters.

Possible limitations of usage

Based on the available data it can be stated that the chosen site is not located in a protection zone.

The topographical analysis revealed a slope, which is less than 15°. Therefore, when instaling a (very) shalow

geothermal system, no issues with the venting and installation procedure should occur.

The determined dominant soil type according to the acknowledged WRB classification system is here Podzol.
With this type of soil in principle no restrictions regarding a sustainable and efficient installation and operation of
a (very) shalow geothermal system are known.

Climatic conditions

The climate data, averaged over several years, results in a2 mean annual air temperature of 8.25 °C whereas the
minimum annual air temperature is -4.00 °C. The amount of the annual precipitation is 685 mm. The maximum
monthly precipitation of 80 mm occurs in the month(s) of June. This implies humid conditions for the chosen

area.

ESDAC soil texture classification

90 80 70 60 50 40 30 20 10

% sand

Soil properties

In general, unsaturated conditions of the soil matrix were assumed for the estimation of the very Shallow
Geothermal Potentizl (vSGP).

The dominant grain size distribution according to the ESDAC soil texture clssification is coarse (see Figure
above for the ESDAC classes with estimated separates of sand, clay and silt).

Geothermal situation

The thermal heat conductivity of the soil matrix is defined essentially by its texture, water content and bulk
density. At the chosen site the values can range from 0.89 W/mK to 1.21 W/mK. On the basis of humid
conditions z value of 1.21 W/mK is probable. These values were calculated by use of the KERSTEN (1949)
formulas. For this, an appropriate predefined value had to be assumed for the bulk density which describes the
relation between mass and volume. In this case the applied value is 1.3 gfcm3.

The analysis of these geoscientific parameters indicate that the chosen location is highly suitable for the
utilisation of the very Shallow Geothermal Potential (vSGP) in terms of heat conductivity without any limitations.
For full system design, more detailed data for an installation and operation of a GSHP system is nacessary.
Therefore, please get in contact with a relevant geothermal consuttant for further planning.

Page 1

Page 2




GEQJ4|CIVHIC

Integration of geothermal energy for refurbishing
buildings (GEO4CIVHIC)

GEDACIVHIC Project has received
funding from the European Union's
Horizon 2020 research and

innovation programme under grant

agreement No. 792355

41



&\M\ HOME  ABOUT  CONSORTIUM  E\

EU-Project SED)«[CIVHIC —
Decision tool which MOST EASY, EFFICIENT
techr)ology at which AND LOW COST
location? GEOTHERMAL SYSTEMS

. - FOR RETROFITTING CIVIL
A Historical buildings/ AND HISTORICAL BUILDINGS

A  current stock

2018 - 2022

Europe wide

42
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GEQJ4[CIVHIC

Barries

A Reduce costs
A Easier installation process
A More attractive
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GEQJ4[CIVHIC

The main goal of GEO4CIVHIC is to develop and

demonstrate more easy to install and more efficient GSHESs

A drilling machine innovations dealing with the built environment
A design of the GSHE

A heat pumps and other hybrid solutions suitable for retrofitted buildings
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GEQJ4[CIVHIC

Project number: 723916

Fi gures Project duration: 4 years
Tot al project budget: 8,

Project budget financed:

L Coordinator: Adriana Bernardi
National Research Council

Institute of Atmospheric Sciences and Climate
(CNR T ISAC)

\.‘Q-—\ ﬂ
a.bernardi@isac.cnr.it ISAC C
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[ No. | PARTICIPANT ORGANISATION NAME | country |

Consiglio Nazionale delle Ricerche 1$%0r( & ITC CNR Italy
Universita degli Studi di Pad@@G&DI! UNIPD Italy
UniversidadPolitécnicale Valencia UPv Spain
R.E.Dsrl Research and environmental devices RED Italy
TerraGeoSenL td GEOSERV reland
“ GallettiBelgium NVHiRefas affiliated partner) GALLETTI  Belgium
FUNDACION TECNALIA RESEARCH AND INNOVATIC TECMAUA - Spain
n ThyssenKrupp Infrastructure GmbH T Germany
LLE==C) IEiEhce
' UNESCO Regional Bureau for Science and Culture in E
FriedrichAlexander Universitaet Erlandémernberg FAU Germany
RomaniarGeoexchang8ociety RGS Romania
CentrefoRenewable Ener@ourcesand@aving CRES Greece
Hydrasrl VIR Italy
UBEG DR ERICH MANDS U MARC SAUER GBR VUBeG  Germany
GeoGreersprl GEOCREEN  Belgium
PietreEdilsrl PIETRE  Romania
Solintel SOLINTEL  Spain
Din tArtHelwa DI Malta
Switzerland

Scuola universitaria professionale della Svizzera italiane  supsl
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The GEO4CIVHIC activities are organized in three Blocks

BUSINESS MODELS TO REFURBISH CIVIL AND
HISTORICAL BUILDINGS

| OPPORTUNITIY IDENTIFICATION IN THE MARKET

TECHNICAL BLOCK | GEOTHERMAL SYSTEMS AS A STANDARD RENEW}XBLE

| ARCHITECTS AND ENGINEERS ASSOCIATION INVOL‘{’EM ENT

IDENTIFICATION OF THE BARRHEREPLICATION in

REFURBISHING CIVIL & HISTORICAL BUILDINGS
< OUTPUTS
APS V Higher market penetration

EXISTING KNOWLEDGE REPOSITORY & DRILLABILITY
V New startup and job specialisation

VNew centersof specialisation
V Innovative application in historical buildings

DEVELOPMENT OFDRILLING/HEAD MACHINE& EFFICIENCY
IMPROVEMENT OF HEAT EXCHANGERS AND HEAT PUMPS

INTEGRATED DECISION SUPPORT SYSTEM, ENGINEERING
TOOLS AND CONTROL ALGORITMS

ENVIRONMENTAL &

DEMONSTRATION RETROFITTED OR BEING RETROFITIED
STANDARDISATION BLOCK

BUILDINGS WHERE DRILLING IS DIFFICULT
OUTPUTS SHALLOW GEOTHERMY FOR A SUSTAINABLE ENVIRONMENT
Vinnovations targeted for applicationin refurbished o ‘ ENHANCING THE KNOWLEDGE ON RECOMMENDATI®NS

INTEGRATION OF DEVELOPMENT IN EU STANDARDISATION
FOR APPLICATION IN CIVIL AND HISTORICAL BUILDINGS

OUTPUTS
V evaluation of environmental impact
V Training packs for theensibilisatioriowards choices

civil and historical buildings with installation barriers;
V More efficient and cheaper technological solutions
overcoming the barriers
V combinations of different technologies
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more nature based solution
V Contribution to new EU standardsin the civil and
historical building environment & RES
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The GEO4CIVHIC i WP Structure
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T.2.7 - Evaluation of existing very shallow and horizontal solutions

- Easy to install A less restricted

Task leader:

Participants:
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The Steinhauser System 1 Solution for single retro-fitted houses
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The Steinhauser System 1 Solution for single retro-fitted houses

Installation
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The Steinhauser System 1 Solution for single retro-fitted houses

Installation
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The Steinhauser System 1 Solution for single retro-fitted houses
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Installation
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The Steinhauser System 1 Solution for single retro-fitted houses

Test-side




