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1. Executive Summary
This document describes the leaflet and brochure prepared for the project at the initial phase of the
activity.

2. The Leaflet

The leaflet is conceived as a trifold informative and promotional publication made of a single sheet
of paper in A4 format. The outer sheet contains information about the project title and duration, the
funding program, the European partners and the coordinator (Fig.1). In the inner sheet, a synthetic
description of the DeepU project and its objectives is available (Fig.2).

3. The brochure

The brochure is a short, printed and half fold document in A3 format, containing descriptive material
about the project. The front and back cover page contains the project branding, title and website
reference and the partner logo with information about each partner and their role in the project,
respectively (Fig.3). The inner pages contain images showing some of the main activities, devices,
and facilities of the DeepU Project (Fig.4).



I Funded by the
e e p * European Union
(G.A. 101046937)

PROJECT DURATION

H START DATE
01/03/2022
. END DATE

28/02/2025

-Em
nEn

=
"
I

EEN

N e—

FUNDING

2.99 Million €
100% EU contribution

The project has been funded under the EIC
Pathfinder, one of the instruments of the
European Innovation Council Work
Programme, part of Horizon Europe. The
Programme supports early-stage projects (TRL
levels 1to 4), i.e. high-risk/high-gain
technology, that have the potential to create
new markets and address global changes,
making a real difference to our lives.

European
Innovation
Council
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UNIVERSITA DEGLI STUDI DI PADOVA
(Coordination)

RE.D.SRL
PREVENT GMBH

FRAUNHOFER GESELLSCHAFT ZUR
FORDERUNG DER ANGEWANDTEN
FORSCHUNGEV

TERRA GEOSERV LIMITED

CONSIGLIO NAZIONALE DELLE RICERCHE

COORDINATOR

PhD. Eloisa Di Sipio
E: eloisa.disipio@unipd.it

Follow our progress on
www.deepu.eu

This research is funded by the European Union (G.A. 101046937).
However, the views and opinions expressed are those of the
author(s) only and do not necessarily reflect those of the
European Union or EISMEA. Neither the European Union nor the
granting authority can be held responsible for them.
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Figure 1: Leaflet outer sheet
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UT DeepU

ultimate goal is to extract energy from the underground using deep (>4 km) vitrified,

“waterproof, non-cracked U-tube heat exchanger by combining laser and cryogenic gas into a
single technological drilling solution. This innovative technology liquefies and vitrifies the
rocks, leaving the borehole ready for heat exchange immediately after drilling. In addition,
the demonstration at the laboratory scale produces the information required for assessing
the technological, environmental and economic sustainability and defining the potential and
commercial attractiveness of the proposed solution.

The DeepU project seeks to achieve the OBJECTIVES

deployment of ‘geothermal anywhere’and

at providing a stable, uninterrupted, base - Develop and calibrate the drilling technology by: selecting a cryogenic gas able to cool ina
load energy to meet global CO2 emission controlled manner the rock melted by a laser; developing an innovative lightweight drill string
reduction targets. The disruptive technology able to host the gas and the laser at the same time; developing specific temperature control
envisioned in the project will revolutionise analysis and innovative laser lenses able to convey the heat and to sustain multilateral drilling;
the deep geothermal energy sector, offering

a complementary approach and an - Determine the physical-thermal phenomena affecting different kinds of rocks to assess the
alternative solution to traditional energy borehole wall vitrification and integrity;

storage and production, decentralising the
p vsmpya'lsphaluswhelemlsls

- Evaluate the legislative aspects and environmental standards related to the innovation

nal exploitation potential, including economic analyses, based on

Figure 2: Leaflet inner sheet
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THE PROJECT TEAM = s
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UNIVERSITA DEGL! STUDI DI PADOVA

8('";’“ y T The Usiversity of Padovs (UNPDL founded in kaly in 1222, s ane of Europe’s oldest and Q
ANNT ¢ Pusosa most prestigious seats of leaming. The geothermal research group belonging to the
- Department of Geoscences is &t the forefront of the research in geothermal energy,

i o deep s UNPO is
the Deepl) project’s coordinator and is diectly responible for the petrophysical

characterisation of the rocks.

RED.SRL

RED SRL is a spin-off Company of the Rallan (NR that designs and installs heating and
cocling systems for bulldings, in particuar on geothermal based and other renewable
energy sources. RED SRL is abo active in the energy management of small and
i ol and Iealian patent on an

heat exchanger. in Deepl), RED SFL leads the hon and market planning activities
PREVENT GMBH
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FRAUNHOFER GESELLSCHAFT ZUR FORDERUNG DER ANGEWANDTEN

FORSCHUNG EV
? Fraunhofer IAPT takes part in the Fraunhcfer community of currently 76 institutes in
IAPT especially for appled research. At its location in Hamburg, Fraunhofer IAPT conducts

RED i the fekd of facturng. In the Deepl) project,
Fraunhofer IAPT is for the and gas process and
TERRA GEOSERV LIMITED l
G e sy o ey DeeD:
resource,
eosew a-ﬂ-m.-w-m:::wmhm p
cooling and energy storage and ding project at the
exploration and development stages. Geoserv coordinates the activities related to
ofthe Dol ecfe Deep U-tube heat exchanger breakthrough:
CONSIGLIO NAZIONALE DELLE RICERCHE ) combining laser and cryogenics gas for
@?.g @ e o cut gemcne s ‘ h ks e geothermal energy exploitation
: s o www.deepu.eu

Figure 3: Brochure front and back cover pages
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In the DeepU concept, a laser drill-head is
combined with special drill strings to sustain
the coupled action of laser and cryogenic gas.
The fine particles are transported to the surface
in the gas stream via the earth tube required for
the geothermal heat exchanger. Specific
temperature control analysis and innovative
laser lenses convey the heat and sustain
muitilateral drilling. In addition, gases have to
be kept cryogenic over a long distance. These
innovations guarantee the liquefaction and
vitrification of the rocks from the ground
surface to significant depths.

and the borehole wall vitrification and
integrity will be assessed.

_—
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Laboratory tests will prototype the
concept. Drilling experiments in a box
about 250 m*filled with different rock types
will validate and refine the technology. The
petro-thermo-mechanical phenomena
affecting different rocks will be analysed,

INCREASED DRILLING SPEED

The rate of penetration (ROP)
should be increased up to 20 to 30
meters per hour, increasing by a
great far the drilling speed of
traditional drilling methods (Le.
ten times that of rotary methods,
reaching max 1-2 m/h in hard
rock).

of

L

FOR A SUSTAINABLE DEPLOYMENT

The project will analyse the exploitation potential and
economics of the developed drilling technology utilising
numerical simulations calibrated by the laboratory data. In
addition, it will assess the legislative aspects and
environmental, health and safety (EHS) standards related
to the proposed solution. An EHS risks assessment

comparing
drilling will be performed based on the laboratory results.
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THE DeepU PROJECT CONCEPT

Increasing accessibility of deep geothermal resources for low carbon
heating and power generation is a fundamental requirement to
accelerate the development of decarbonised and indigenous energy
supplies in Europe.
Geothermal technologies provide baseload, indigenous and
dispatchable renewable power and heat for space heatlnga and
industrial applications throughout the EU. However, besides shallow
hermal heat exchangers used in combination to heat pumps for
ting and cooling applications, current geothermal devel ent is
limited to accessing water-bearing rocks or creating cracks or fissures
to circulate and heat water at depth. The economic viability of existing
technologies depends on favourable subsurface conditions to facilitate
fluid circulation and on the cost of well drilling and completion. The
latter represents over 55% of total project costs.

DeepU can rolentla!ly disrupt the geothermal Industz:y offering a substantial
reduction of well drilling costs to deliver deep heat exchange systems.

Since the underground heat is transported by a secondary fluid drculating in deep,
dosed-loop systems, the high-risk innovation concept of DeepU has the potential to make
geothermal energy systems accessible anywhere

in a targeted and di d-oriented offering a complementary approach
and an alternative solution to traditional geothermal energy storage and
production.

The DeepU solution will decentralize the power su also in areas where this is
currently deemed uneconomic, to significantly contribute to the energy sector's
decarbonisation.

MARKET ANALYSIS

DeepU technology to conventional deep

Figure 4: Brochure inner pages
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