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UNESCO Regional Bureau for Science and Culture in Europe

Mission
Å to integrate science and culture programmesinto the development strategies of South-East Europe and part of the 

Mediterranean region 
ÅTo contribute to the implementation of UNESCOôs Science and Culture programmesin this region
Å To deliver assistance in the context of each country and at regional level, leveraging on its expertise and a vast 

network of partners.
Å To represent UNESCO in the national coordination of UN and in the programme

How:
Å fostering cooperation with and among those countries in the region and networking
Å Promoting innovation, increasing capacity and knowledge advancement
Å Extrabudgetaryprojects > GEO4CIVHIC H2020 project

Function:
V Laboratory of ideas
V Clearing house
V Capacity-builder
V Promoter of international cooperation
V Standard-setter
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Palazzo Zorzi, Venezia



SCIENCE EDUCATION CULTURE
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Durmitor National Park, 
Montenegro

Interdisciplinaryareas:
ÅEducation for 

Sustainable 
Development

ÅScience Education
ÅSTEM, 
ÅManagement of 

cultural and natural 
sites

ÅOcean Literacy
Åyouth

Areas of action
ÅImproving the protection and management of cultural 

heritage;
Åpromoting culture for sustainable development;
Åintangible cultural heritage;
Åpromotingcultureas a tool for mutual understanding 

anddialogue;
Åfosteringregional integrationthrough cultural cooperation
Åemergency preparednessand response;
Åfightingillicit traffic of cultural property.

Five country Biosphere reserve Mura-Drava-Danube 
(Austria, Croatia, Hungary, Serbia, Slovenia)

South East EuropeanSites

Biosphere reserves 41

Global Geoparks 27

PapukGeopark, Croatia

World 
Heritage 
Sites

Areas of action
ÅScience,Technology and Innovation
ÅIntegrated water and natural resources management, 

notably in transboundary riverbasins (Intergovernmental 
Hydrological Programme)

ÅStrengthening climate change adaptation and resilience to 
disasters of Member States

ÅBiosphere Reserves (Man and the Biosphere Programme) 
and Global Geoparks as learning and model sites for 
sustainabledevelopment 



Roleof UNESCO in GEO4CIVHIC

Angelôs Gate, UNESCO World Heritage Site of FerraraCity of 
the Renaissance and its Po Delta, Italy

Museum of Croatian ArchaeologicalMonuments(MHAS) locate in the 
city of Split, Croatia

Real demo site
ÅFerrara, City of the Renaissance,

and its Po Delta was designated as cultural 
landscape by UNESCO in 1995
ÅConstruction:1493 ï1505
ÅRestoration:1984 ï1991
ÅMunicipal property

Virtual demo site
ÅHistorical Complex of Split with the Palace of 

Diocletian was designated as UNESCO World 
Heritage site in 1979
ÅConstruction: 1972-1976
ÅListedin the Register of Protected Cultural 

Heritage of the Republic of Croatia since 2011.

WP1
Facilitates identification and 
assessment of two relevant 
buildings suitable for the 
project

WP5
Coordinates actions to demonstrate geothermal 
solutionsapplied to UNESCO World Heritage sites
Closely collaborating with managing authorities

WP7
Demonstrate the applicability of 
the solutions and their replicability
by drafting a guideline manual for 
historical buildings

WP8
Involved in dissemination, 
training and capacity 
building activities at 
international level



Ferrara, City of the Renaissance, and its Po Delta, UNESCO World Heritage

Outstanding Universal Value

Å Remarkable Renaissance cultural landscape

Å The inscribed property extends to the ring of defensive walls that first enclosed the historic urban 
centreof Ferrara in the 12th century

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

Source:
https://whc.unesco.org/en/list/733/ 



Angelôs Gate: selectionof the demo site 2018-2019

ÅIntroduction of GEO4CIVHIC 
progect to management 
authorities of Ferrara

ÅUser committee was formed 
composed by members of the 
Municipality of Ferrara, Green 
building council, university of 
Padua

ÅUser committee determined the 
site criteria following these 
particular characteristics:

ÅForeseen 
refitting works

ÅProvided with 
heating and 
cooling potential

ÅInterior space for 
control room

ÅSuitable exterior 
space for drilling

ÅNarrowing of site options
ÅFƛƴŀƭƭȅ !ƴƎŜƭΩǎ DŀǘŜ ǿŀǎ ŎƘƻǎŜƴ 
based on the following rationale:

ÅFrequently hosts 
expositions & 
meetings

ÅMeaningful to 
natives

ÅConstruction:1493 ς1505
ÅRestoration:1984 ς1991
ÅMunicipal property
ÅOld and inadequate heating without 
active cooling system

ÅCouncillor of urbanism and 
Urban regeneration 
commitment to delivering data 
for energy assessment of indoor 
spaces

ÅResolution submitted to city 
council for internal binding 
provisions ensuring institutional 
sustainability

ÅConjunction for national based 
workshop on sustainability in 
built heritage co-organised by 
UNESCO, municipality of Ferrara, 
Green Building Council and CNR 
ISAC

Å!ŘŘƛǘƛƻƴŀƭ ŦƛŜƭŘ Ǿƛǎƛǘ ǘƻ !ƴƎƭŜΩǎ 
Gate to obtain data from Servizio
Beni Monumentalioffice of 
Ferrara

3D computer designs for planning of restoration work in 1999 (©Ferrara municipality)

1st visit 2nd visit 3rd visit 4th visit



Angelôs GATE: timeline

Preliminary thermo 
technical designplan of 
heating and cooling 
system inside the 
building was accepted in 
2019 by the municipality 
of Ferrara

VHeat pump tested

VMonitoring systemdesign

V Increased power supply from 
Ferrara municipality

Photographic exhibition 
ƛƴǎƛŘŜ !ƴƎŜƭΩǎ DŀǘŜ

Kick start of the works start externally

Works start inside

Definitive design plan for permit 
request was sent to the 
municipalityof Ferrara

µDesign of heat exchangers finished

µDefined method for drillling operations

µIdentification of logistics

Contracting

Civil works

Electrical and Mechanical Works HVAC

Archaeologist field inspection

Driller

2019 2020 2021

©Georicerche

VSupply for tubes ordered

VProbe Heads in production

©Finotti

Covid 19 pandemic

Contracting

Local Engineer Director of the works

©UNESCO

©Phoenix Archeologiasrl

Executivethermo 
technical design
plan submitted



©Finotti

ANGELôS GATE: TIMELINE

©Finotti ©Finotti ©Finotti ©Ferrara municipality

2022     2023         

Field visit and heat 
pump delivered

Installation and start-up of the heat pump and fan 
coils with technical partners

End of Electrical and 
Mechanical works

TECHNICAL ROOM

ÇInstalled in front of the historical building
ÇConventional drilling machine with innovative co-
axial heat exchangers shows higher performance

VERTICAL PROBES

ÇInstalled to replace old engines

ÇConnected to heat pump and controlled from technical room

FAN COILS

Flash flood

End of Electrical and 
Mechanical works

End of civil 
works

Monitoring and data analysis

Ç Stores innovative dual source heat pumps which uses exclusively 
environmentally friendly refrigerant providing both heating and 
cooling in the building

Ç Hosts a modern control system to monitor air conditioning through 
mobile devices



Angelôs Gate: GSHP System application 

Å Hybrid Dual source Heat pump

Å Co-axial heat exchangers

Å 4 Boreholes

Å Depth: 96 m

Å Conventional drilling machine followed by 

inserting the co-axial heat exchangers

GSHP System 
Application 

2 Boreholes with co-axial heat exchangers diameter 60.3 mm

2 Boreholes with co-axial heat exchangers diameter 88.9 mm

Hybrid -dual source-high temperature heat pump

©Georicerche©Georicerche

©Georicerche

©Finotti



Angelôs Gate: GSHP System application

©Finotti



Angelôs Gate: Monitoring and data collection for evaluation of the efficiency

ÅThe HVAC plantsatisfiesthe coolingand heatingdemands with 
Coeficientsof Performance in the orderof 3 in heatingmode and 
of 4 in coolingmode

ÅPlant set-up to achievehigh temperature gradientsof 30 °C in 
heatingmode functionswell(large fan coils, low flow rates) 

ÅSetting of the speed and flow rates of the user and HVAC plant
pumps are criticalto avoidmixing lossesand high return
temperaturesto heatpump (risk to lowerCOPôs)

Å In coolingmode the innovative solutionwith air and ground sinks
in seriesfunctionsin line with expectations

©Finotti

Main conclusionsfrom the Ferrara case study



GEO4CIVHIC Summer school 28.9.2023
AIM : Exploringsustainableenergytechnologiesdevelopedwithin GEO4CIVHIC project,opportunitiesandchallenges

Build necessary skills 
and facilitate knowledge 
transfer to the youth on 
the renewable energy 
solutions, including 
shallow geothermal 
systems;

Fosteryouthôs engagement 
in dialogues and discussions 
on the geothermal energy 
technologies implementation

Strengthen UNESCOôs 
regional network of young 
leaders

Stimulate and support 
innovation renewable energy 
initiatives by showcasing 
achievements of the 
GEO4CIVHIC project

Strengthen the 
dissemination of 
information and know-
how on sustainable energy 
potentials in the 
construction field especially 
for UNESCO designated 
sites and cultural 
heritage 

Methodologyandprogram: 3 focussessions

Keynotes on
renewable
energy and
geothermal
systems

A WAY FORWARD:
roundtable discussion on
educationand careerpaths,a
discussionon market of new
ideas

Objectives

1 2 3 4 5

TARGET: High schoollastyearandUniversitystudents

DEMO SITE POSTER - Poster sessionwith
GEO4CIVHIC project site managers and
technical partners, to enhancediscussionand
encourageinteractionswith projectmembersand
students



Å 64 in total ( 22 students in presence, 28 students online, 1 professor)

Å Countries: Argentina, France, Germany, Italy, Kenya, Serbia, Slovenia

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

GEO4CIVHIC Summer school 28.9.2023
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