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Il progetto GRETA

+ near-surface Geothermal
REsources in the Territory of
the Alpine space

+ Far crescere la geotermia a
bassa entalpia nell’area alpina
agendo su:

+ Conoscenza della tecnologia

+ Regolamentazione del settore

+ Dati territoriali

+ Pianificazione energetica
witerreg &

Alpine Space
~ Greta

See more at www.alpine-space.eu/projects/greta
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Climate Alliance

+ Work Packages:

WP1 Management
WP2 Regulation (GEOZS)

WP3 Operational criteria
(GBA)

WP4 Mapping (POLITO)

WP5 Energy Planning
(EURAC)

WP6 Interaction (ARPA
VDA)

WP7 Communication
(BRGM)
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WP2 - Regulation

+ Analisi dei regolamenti e delle
procedure autorizzative per gli
Impianti geotermici a bassa
entalpia (Dic 2016)

+ Case studies: procedure seguite
per approvazione impianti (Giu
2017

+ Elaborazione di una proposta di
regolamentazione del settore, e
discussione con gli stakeholders

+ Linee guida per la
regolamentazione del settore
(Set 2018)
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SHC BHE GWHP

Procedura per
closed e open
loop in
Austria

Submission at the
responsible water
agency

Submission at the
responsible water
agency

No permission
required

PERMITTING
PROCEDURE

Installation
has an impact

8.7 milioni abitanti ROCEDURE. gy
?

20000 closed-loop
18000 open-loop

subjected to individual
official instructions

The installation of NSGE

is not possible at this
location

Notification of
completion to the water
agency

Review by the water
agency

P2 — Conf

il Le r ' e” o *Sensitive location could be water protection areas, areas with confined groundwater, karst areas, areas with
. 4 : P! Ined g
contaminated soil or unstable ground, gas occurences, thermal or mineral water resources.
ta ted soil tabl d th | | wat
ederal states have their own definitions of sensitive location, according to the geological an
All federal states have thei definiti f itive locati ding to the geological and
G re{.O hydrogeological conditions (check information provided by federal states or your planner).

See more at

ronto procedure autorizzative

GWHP The installation of the
NSGE is not possible at
this location

Located in a
AWPZ*

Wells
located ina Numerical modeling Reinjection

Procedura per

open loop in
poIIuts aimed at acceptable? .
demonstrating the Lombardia

Flow rate
>501/s

Attestation of the
groundwater quality
from the proponent

Flow rate
<5l/s

Monitoring required
(hydrochemical
analyses)

Submission of the
demand to the
Province for the:
(i) drilling
(ii) discharge
(i) extraction

Subject to
E.LA? ¥**

)

Environmental
Compatibility Act

Environmental
compatibility
?

e | 60 milioni abitanti
~15000 tra closed
e open loop

The installation of the
NSGE is not possible at
this location

Authorization to the
groundwater discharge
in the aquifer

Any

preclusive

motivation
?

Start of construction

N
Authorization to the
Certification of the realization of the
Director's regular groundwater wells
performance

Further verification
procedures by several
competent
authorities:
Integration or
modification request

Realization of the
modification
interventions

Termination of Work
Notice

Consent to the
groundwater extraction
* AWPZ: "Absolute Water Protection Zone" (D.Lgs. 152/2006)

** According to the "Piano Nazionale dell'Inquinamento Diffuso" (National Plan for Diffuse Pollution)

*** E.ILA. = Environmental Impact Assesment, Annex Il of the specific directive
**** B.U.R.L. = "Bollettino Ufficiale della Regione Lombardia

Attestation of the
closure of the
procedure




WP3 — Operational criteria

+ Criteri operativi:
+ Tecnologie utilizzate
+ Aspetti tecnici/operativi
+ Attivita:
+ Catalogo tecnologie utilizzate e
good practices (Dic 2016)

+ Aspetti progettuali e dati dalle
good practices (Giu 2017)

+ Riassunti tradotti in italiano,
francese, tedesco, sloveno (Set
2018)
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WP3

+ Bar “Pit Stop” a Cervinia (AO), 2400 m sIm
+ Carico di picco 56 kW (60 kW HP)

+ Impianto:
+ Sonde: 5x200m + 1 x 100m

+ Recupero calore da UTA, acque reflue e pannelli
solari termici

+ Riscaldamento (80 MWh/y) + ACS (20 MWh/y)

+ Seconde case «Residenza Chaberton» a Claviere (TO),
1760 m sIm

+ Carico di picco: 68 kW

+ Impianto:
+ HP 42 kW, 2x27 kW caldaie gasolio
+ Sonde:5x170 m
+ Forte effetto advezione termica

interreg gRiscaldamento (90 MWh/y) + ACS (22.6 MWh/y)
Alpine Space

A~ Grela
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- Good practices italiane




WP3 — Operational criteria

dTo

+ Attivita di ricerca: e T e
+ Effetto dell’altitudine e A ! -
%4}’/ —

o

APRILE

dell’'orientamento del versante

PROFONDITa m
]

pipe spacing [mm]

sulla temperatura del terreno . 3 o T o |
(G BA, Austrla) N ' }L 2.0 W/(mK)
. . 0 5 10 15 20 3.6 g 3.0 W/(mK) H
+ Rendimento sonde geotermiche A | —E— 50W(mK)
(G BA, Austria) %0 0 70 80 90 100

+ Applicabilita dello stoccaggio
termico in territorio alpino (BRGM,
Francia)

+ Simulazioni dinamiche edificio-
impianto (POLITO)

+ Impianti a circuito aperto (POLITO,
ARPA VdA e TUM, Germania)
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WP3 — Simulazione dinamica impianti closed-loop (1/2)

+ Edifici:

+ Residenziale s
+ Hotel = '~
+ Ufficio o

+ Coibentazione:
+ Anni ‘60 (U, > 1—)

m2K

+ Edifici nuovi (U << 0.5
( Wall mzK) 0 50 100 150 200 km
+ Clima:
+ 6 citta rappresentative di climi G
euro pE| o zone temperature [°C] Degree Days Degree Days
£ . . A 15.8 1375 558
+ Classificazione: - — — —
+ Heating Degree Days (HDD) c 15.2 1459 419
+ Cooling Degree Days (CDD) E 18242 2322 32272
| + Riferimento: metodo ASHRAE 65°F F 3.3 5356 0
mterreg H
Alpine Space
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WP3 — Simulazione dinamica impianti closed-loop (2/2)
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WP3 — Plume termici impianti open-loop (1/2)
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WP3 — Plume termici impianti open-loop (2/2)

1400 4 | — 1-10° m/s = 1-10% m/s = Length 10
Effetto T - - 210" m/s == 2:10° m/s — Width o g Effetto
o = 1200 4 |--510°m/s LB .
velocita A ° g scambio
e - = .
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E a 6 5
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+ Mappatura:

+ A larga scala (Alpine Space):
+ Web-GIS possibili interferenze

+ Locale (6 case-study areas):

+ Circuito aperto

+ Potenza scambiabile

+ Massima densita installazioni
+ Circuito chiuso

+ Quantificazione capacita geo-
scambio

=

Alpine Space
~ Greta

See more at www.alpine-space.eu/projects/greta

Suitable areas for:

W BHEs
f Collectors, GWHPs, BHES
t \ Collectors and BHEs
Collectors
GWHPs
] GWHPs and collectors
I GWHPs and BHES
< W Water bodies
-_,-_J,_:.a,,,"!:}'," B Impossible (water sanctuary)
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WP4 — Criteri di mappatura a larga scala

+ “Semaforo rosso”:

+ Anidrite (per SOI’]dE) Anhydrite: CaS0, + Water: 2H,0 = Ca50,"* 3H,0 = Gypsum

+ Strati di salgemma (per sonde) *

+ Frane (per sonde) o | H|:
. .. s Swelling 1.61 m* "

+ Aree di cava/miniera LT prisssete)

o e I 0 . . . N - ¥ d )
+ Divieti imposti da legislazione TN eI Y, O

+ “Semaforo giallo”
+ Acquiferi carsici (per sonde)
+ Acquiferi artesiani (per sonde)
+ Discariche e siti contaminati
+ Aree di protezione risorse idriche
+ Altri tipi di imposizioni di legge

=+ L Confined aquifer

'-.-;:': b A
A~ Grela @
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WP4 — Mappatura su larga scala delle

possibili interferenze
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WP4 — Potenziale geotermico closed-loop

Glaciers

\ “7  Alluvial deposits

Glacial deposits
Sandstones and conglomerates

Marly limestones

Schists from limestones and
Marls

i1 Micaschists and paragneiss

Micaschists

7%/ Granulite, gneiss

) Quarzodiorites and diorites

Py
RO
R

e S

Serpentinites
Metabasalts, eclogite
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Geothermal potential (MWhly)
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WPS5 — Pianificazione energetica

+Strumenti per implementare
le GSHP:

+ Valutazione costo e ritorno
economico

+ Sperimentazione su piani
energetici in 3 pilot areas:
+ Valle d’Aosta (IT)
+ Oberallgau (DE)
+ Cerkno (SI)
+ Linee guida per 'integrazione
della geotermia nei piani
energetici

Clinzate Alliance

Triple-S® *TUM

® ¥ a
UniBasel Oberallgéu (D) “Faalbach (AT)

Davos (CH). EURAC
L]

Cerkno (SI)
INDURA ARPA VdA * s GEOZS

BRGM® Regione Lombardia
Parc des Bauges (F) Valle d'Aosta (1)

L]
POLITO
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EE <1% - Glycal

I 1 - Expansion Chamber
1% - Recirculation Pump
B 45 - GSHE

5% - DHW Tank

{Z0008 5% - Buffer Tank

T 232%-HpP

[ 13% - Fancoils

[ 18% - Labour Cost

Labour Cost

Fatcoils
(nhers

HP

Buffer Tank
GSHE DHW Tank

miLterrey - Fig. 64. Components costs for Honse E type refurbishing case.

Alpine Space
Grela

See more at

50 o HP cost from commercial data

& — — — Linear trend line for HP cost

45

40 s
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_._4_‘.';3 P
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e »
n = -
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e
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15 s
.
10
5 "

20 40 60 80 100
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HP nominal heating rate [kW]

Fig. 62. Nominal heating rate — cost curve for HP from commercial data.

WP5 — Strumenti di valutazione economica

Table 19. Cost curve in Euro for different components related to specific capacities.

Component Capacity Behaviour Curve R
HP kKW linear y=297.8x +5313.4 0.98
Buffer Tank 1 linear y=0.7x + 770.5 0.98
DHW Tank 1 linear y=12x +962.2 0.93
Fancoils kKW linear y = 70.7x + 356.8 0.98
Ground pump W power y = 18.9x%* 0.88
GSHE? m linear y = 70x -
Expansion tank 1 linear y=12x + 33.1 0.97
Glycol 1 power y= 3.9x0% 0.97
Boiler kW linear y = 64.1x + 622.5 0.95
ACS? KW Linear y = 289.6x + 1201.7 0.98



WPG6 — Interazione con gli stakeholders

+ Attivita svolte:

+ Questionari sulle barriere alla
diffusione delle pdc
geotermiche

+ Focus group con installatori e
progettisti

+ Coming soon:

+ Workshop su legislazione e
procedure autorizzative il 15
maggio a Milano (riservato a
personale PA)

=

Alpine Space -
~ Greta @
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WP6 — CESBA Wiki

+ CESBA (Common European
Sustainable Building e e
Assessment)

o e \ [ [ °
+ D u ra b I I Ita d e I rl S u Ita t I e gﬁﬁLDS'NiEEiCCEVSCLE The Collective Initiative for a New Culture of Built Environment in Europe.

PROJECTS &
OUTPUTS

fruizione al di fuori del

All Articles A-Z
ContactJoin

consorzio

Article templates
Recent changes
Help

Mein page Welcome to CESBA

NEWS

Latest news on CESBA

+ (( Wi ki )) CO n r i S u Itati d i a | C u n i :'T::“:E”a”g“ag” CESBA Alps have started

Deutsch
The CESBA Alps project will be part of the fransnational CESBA initiative, ensuring the

o Frangais
rO e tt I I N E R R E S u I | a Italiano durability and transferability of results across Alpine space regions.
I ( i Cedtina
Currently available sustainability assessment tools cover buildings and small urban areas,

Slovenséina
Palski with no support for the territorial scale. typical in the rural, low density Alpine regions. The
[ ) [ \ [ [ ) [
Magyar project aims to facilitate the de 5 . and of e
S O S e I I I I I a I I I e I I Z I a Sloventcina policies and plans at territorial level based on common assessment tools.
b Printiexport By developing a transnational assessment framework and a strategy for sustainable and low

carbon territories, the project will improve the sustainability of the Alpine built environment.
Through objective criteria and indicators, the tools will support in the sustainability

[] ] (] L] L]
I assessment of a territory, the definition of objective performance targets, the decision making
in planning processes at territorial level and the implementation and monitoring of effective miILers e” -

low carbon policies, therefore fostering innovative practices at the territorial level among all Afpine Space

CESBA
Al

stakeholders.

" forma IperteStuale http://wiki.cesba.eu/wiki/ -

HILCIIecy
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A~ Grela

See more at www.alpine-space.eu/projects/greta




+ Iniziative:

+ Sviluppo app geocaching
collegata al progetto
Repowermap

+ Concorso per impianto piu
Innovativo

+ «Geothermal trail» a Cerkno
(Slovenia)

+ Video informativo
+ Pagina FB, Linkedin, Twitter
+ Partecipazione a conferenze

+ Articoli su stampa locale e

specialistica
diterreg H
Alpine Space
A~ Grela

See more at www.alpine-space.eu/projects/greta

WP7 - Comunicazione
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+ Contatti progetto GRETA:

+ Sito web del progetto: http://www.alpine-
space.eu/projects/greta/en/home

+ Pagina FB: https://www.facebook.com/greta.alpinespace/
+ Gruppo LinkedIn: https://www.linkedin.com/company/10922281/

+ Contatti gruppo Ingegneria degli Acquiferi

+ Sito internet: http://www.polito.it/groundwater
+ Per info su progetto GRETA: alessandro.casasso@polito.it
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