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GEO4CIVHIC
Most Easy, Efficient and Low Cost

Geothermal Systems for Retrofitting

Civil and Historical Buildings

Grand Hotel Excelsior - Great Siege Road, La Valletta - Malta
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UNESCO Regional Bureau for Science and Culture in Europe

Mission

A to integrate science and cultpregrammeto the development strategies of Sdtdakt Europe and part of the
Mediterranean region

ATo contribute to the i mpl emen pragrammas thisfegidhiNES COb6 s ¢

A To deliver assistance in the context of each country and at regional level, leveraging on its expertise and a va
network of partners.

A To represent UNESCO in the national coordination of UN and in the programme

How.

A Promotinginnovation increasing capacity and knowledge advancement
A Extrabudgetargrojects SGEO4CIVHIC H2020 project

Function:

Laboratory of ideas

Clearing house

Capacityouilder

Promoter of international cooperation

A fostering cooperation with and among those countries in the region and netw
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SCIENCE

EDUCATION CULTURE

Areas of action Interdisciplinaryareas: Areas of action
A ScienceTechnology and Innovation A Education for A Improving the protection and management of cultural
A Integrated water and natural resources management, Sustainable heritage;

notably in transboundary rivdyasins (Intergovernmental Development A promoting culture for sustainable development;

Hydrological Programme)

A Strengthening climate change adaptation and resilience té STEM,

disasters of Member States

A Biosphere Reserves (Man and the Biosphere Programme) cultural and natural
and Global Geoparks as learning and model sites for sites

sustainabléeevelopment

(Austria, Croatia

South East Europeasites

Biosphere reserves

41

GlobalGeoparks

i
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A Science Education A intangible cultural heritage;

A Management of anddialogue;

A emergency preparednassl response;

A Lit
Ocean Literacy A fightingillicit traffic of cultural property.

A youth
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A promotingcultureas a tool for mutual understanding

A fosteringregional integratiothrough cultural cooperation
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Pl
Facilitatesdentification and
assessment two relevant
buildings suitable for the
project

Angel OUNESE® Werld Heritage Site ékrrareCity of
the Renalssance and |ts Po Dett;dy

B S athie S P T 9 .T‘!"v

ol d |ty ot the Renalssance

-

an d%IES Po Delta was designated as cultural
.J"*“Jandscape by UNESCO in 1995
8 A Construction: 1493i 1505
® ARestoration:19841 1991
‘ AMunlmpal property

Co-funded by the
European Union

Coordinates actions femonstrate geothermal
solutionsapplied toUNESCOWorld Heritage sites the solutions and theneplicability
Closelycollaborating with managing authorities

Roleof UNESCO in GEO4CIVHIC

Involved indissemination,
training and capacity
buildingactivities at
International level

Demonstrate the applicabilby

by drafting ayuideline manual for
historical buildings

Museumof CroatianArchaeologicaMlonumentgMHAS) locate In the
city ofSplit, Croatia
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GEQJ4CIVHIC  Ferrara, City of the Renaissance, and its Po Delta, UNESCO World Heritage

Outstanding Universal Value
i 1 italy A Remarkable Renaissance cultural landscape

Date of Inscription: 1995 A The inscribed property extends to the ring of defensive walls that first enclosed the historic ur

Significant modifications to the -
boundaries - 1999 centreof Ferrara in the 12th century

Criteria: (ii) (iii)(iv)(v)(vi) A
Property : 46,712 ha
Buffer zone: 117,649 ha
Dossier: 733bis

46,712 ha inscribed property, along with the 117,649 ha buffer zone

"Ferrara, City of the Renaissance,

City and Province of Ferrara, Emilia-Romagna World Heritage Convention |
Region

N44 50 16 ET11 37 10 Source: | }h__y/ \:\ /4
https://whc.unesco.org/en/list/733/ | ¥ ‘

Core zone "Ferrara" @13921a) A& G
Core zone "Diamantina” 5320 ha) )
Total Core zone wer1zha)

H Buffer zone 17s4sha)
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eaoﬁfc\ﬁ]ﬁ: Angel 0seledcBadfthe demo site 2018019

1st visit - 2Myjsit . 3" visit , 4t yisit
A Introduction of GEO4CIVHIC | ANarrowing of site options A Councillor of urbanism and A Conjunction for national based
progect to management ARAYffe |yaSt Qa DI (Udbanjrégénergien? a Sy workshop on sustainability in
authorities of Ferrara ~ based on the following rationale: commitment to delivering data built heritage ceorganised by
A User committee was formed sBnsthuction 1493w Ll for energy assessment of IndOOI* UNESCO, municipality of Ferrara,
composed by members of the Restoration1984c 1991 spaces Green Building Council and CNR
Municipality of Ferrara, Green Aviunicipal property ISAC
building council, university of AOld and inadequate heating without A Resolution submitted to city |
Padua active cooling system council for internal binding Al RRAUAZ2YIE TFTASE
A User committeedetermined the | : provisions ensuring mstltutlonal Gate to obtain data fronservizio

Arequently hosts  Avieaningful to

site criteriafollowing these expositions & sl sustainability BeniMonumentalioffice of
particular characteristics: meetings Ferrara
AForeseen Anterior space for

refitting works control room

Arovided with  Auitable exterior
heating and space for drilling
cooling potential

Monitoring and collecting
data to evaluate efficiency
Project kick-off Installation starts of the system installed Project ends

;e ANy
tﬂla 2019 LZDZO 2021 L2022 2023 ; ::‘ ': g ¥ L m Nw‘qv |l§ ‘%

1 !

Discussion with Project is prolonged 68 Summer School
stakeholders months due to COVID-19

3D computer deS|gns for planning of restoration work in 1999 (©Ferrara munlc)pallty
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6reliminary thermo \

technical desigrp_lan of -~ _ ~ [ Contracting ]
heating and cooling Executivethermo ,
system inside the technical design | Civil works
building was aCC_ePted_ In \plan submitted ) . Electrical and Mechanical Works HVAC
2019 by the municipality ; ‘
Qf Ferrara / | Archaeologist field inspection | W==9"ll Photographic exhibition
, — " AVAaARS 1 y3ls f{ Works start inside J

Covid 19 pandemic

<

2019 2020 \ 2021

‘ \ [ Kick start of the works start externally J
V Heat pump tested

v

Definitive design plarfor permit
request was sent to the
municipalityof Ferrara

V' Monitoring systendesign

V Increasé power supply from
\ Ferrara municipality /

L Design of heat exchangers finished

L Defined method for drillling operations

u Identification of logistics

Contractin 4 A O NN -
I J V' Supply for tubes ordered g N S
[ Local Engineer Director of the works VV ProbeHeads in produc’uon ) ‘ % ©Ggoricerche
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TECHNICAL ROOM \

Stores innovative dual source heat pumps which uses exclusive

environmentally friendly refrigerant providing both heating and
cooling in the building

Hosts a modern control system to monitor alr condltlonlng throu
mobile devices SO X X .

Installed in front of the historical building
Conventional drilling machine with innovative-co
axial heat exchangers shows higher performance
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Installed to replace old engines
Connected to heat pump and controlled from technical room

Field visit and heat | | End of civil { Flash flood |
l'}:)ump delivered works
‘ I { Monitoring and data analysis J

Installation andstart-up of the heat pump and fa End of Electrical and
coils with technical partners Mechanical works
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A Hybrid Dual source Heat pump
A Co-axial heat exchangers
A 4 Borehols

A Depth: 96 m

Angel 0GSHIEaystaan application

©Georicerche

- k;’-«

A Conventionadrilling machine followed by~

Inserting the caxial heat exchangers

GSHP Syster
Application

2 Boreholes with caxial heat exchangers diameter 60.3 m

2 Boreholes with caxial heat exchangers diameter 88.9 mm-

Hybrid - dual sourcenigh temperature heat pump

Co-funded by the
European Union
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Angel 0GSHIESystarapplication

REGLULATION
SYSTEM
GARDA

TECHNICAL ROOM

MOMNITORING PASSERELLA METALLICA

SYSTEM
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An gel oMonitGrad amd data collection for evaluation of the efficiency

Main conclusiondrom the Ferrara case study
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A The HVAC plant satisfieshe coolingand heatingdemands with _
Coeficientof Performance in therderof 3 inheatingmode and {° & ¢ =
of 4 in coolingmode - JEEe

A Plant setip to achievénigh temperaturgradientof 30°C in E e
heatingmodefunctionswell(large fan colls, low flow rates) SR

A Setting of the speed and flow rates of the user and H\&E

pumps areriticalto avoidmixinglossesnd highreturn
temperature® heatpump (risk tdowerC O P)0 s

" OFinotti

Monitoring and collecting

: : L . . . g data to evaluate efficiency
A In coolingmode the innovativsolutionwith air and groundinks s nstallationstarts  of the systemnstaed  Project encs
INn seriegunctionsin line with expectations
Discussion with Project is prolonged 68 Summer School
stakeholders months due to COVID-19

Sl Co-funded by the
European Union




ARGAT
cegslciviic  GEO4CIVHIC Summer school 28.9.2023

AlIM : Exploringsustainablenergyechnologiedgevelopedavithin GEOACIVHIC project,opportunitiesandchallenges
TARGET: High schoollastyearand Universitystudents

Objectives

© R 2 R 3 S O 5 e

uild necessary skills dissemination of
and facilitatexnowledge Fostery out hés engagement Stimulate and support information and knowy
transferto the youth on In dialogues and discussions Strengt hen UNESOd@aionrenewable energy how on sustainable energy
there_newgble yFaChdy on the geothermal energy regional network of young Initiatives by showcasing potentials in the ‘
solutions including technologies implementatjon leaders achievements of the construction field especially
shallow geothermal GEOA4CIVHIC project for UNESCO designated

ms; '

systems; sites and cultural

S 7 v A == DAl i 1M

& unesco woowe o Q-
Methodologyand program: 3 focussessions I
Y, Y, S ¢ & Wembisigsincll
: : Keynotes on 4 - DEMO SITE POSTER - Poster sessionwith = - A WAY FORWARD ey
“Xf" renewable “Yf" GEO4CIVHIC project site managers and W = roundtable discussion on % Gl
energy  and technical partners, to enhancediscussionand educationand careerpaths, a
geothermal encouragenteractionswith projectmembersanc discussionon market of new
systems students ideas

- Co-funded by the
European Union
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GEoﬁchf]nT’: GEOA4CIVHIC Summer school 28.9.2023

A 64 in total ( 22 students in presence, 28 students online, 1 professor)
A Countries: Argentina, France, Germany, Italy, Kenya, Serbia, Slovenia

A Schools: Secondary High Schools, Geology, Engineering, Physics, etc.

Summer school
Amval and registraton of prtcpants
Heating and cooling our

pulldings with green energy 0945 Welsaming remans (UNESCO

eoting objectives NESCO

[ |
|
-
IT15 wm  los-breaker aofivity
——— Coffes break
——

Sesalon | - Oveniiew of Green and

Ground Energy

1100 — Fenewabie snergy and challow
gecthermal cysieme: the
GEC4CNHIC projeot ( ISAC-CNR

A disicgue betwesn a gecsogict, an
sngineer and 3 wohnalogiet on

mnovative buliding colutione for
recidential and Rictorioal bulldinge
UNFD, RED 5.1

1220 mm  Erwironmental conciceraticons
GECSER"
’

{300 T— EBaffet unc™

mmmm S5ession i - Demo site posters

14:00 - Impiementation reguts on the
demonciration cise from Europes:
Haly. Mais, irelsnd and Bekgium

PIP 100425 JBWWING JIHAIDYOIO Y1

mmmm 526500 (Il - A way fonsarnd

123 mm  Aoundiabie dicouceion —
sduoation and oarser Dathe

1600 [ | The market of new ideac

1630 EE  Final remarsc and cloGurs
UNESCD B ChNS-18AL

1700 e Cofee and sweets
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Co-funded by the
European Union




o THANK YOU

/geo4civhic [}

@geo4civhic
@GEOA4CIVHIC Q

/Geo4Civhic )
geo4civhic.eu @

https://www.unesco.org/en/fieldoffice/venice
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