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Geothermics: energy under our feet
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GEOTHERMAL HEAT USE SYSTEMS
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BASSA ENTALPIA

MEDIO-ALTA ENTALPIA

-Impianti convenzionali

Pozzi geotermici Campi sonde verticali Sistemi EGS -Impianti a ciclo binario
4-50 m 40-250 m 4-5 km 1-5 km
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1 | SISTEMI DI UTILIZZO
GEQJ4[CIVHIC DI CALORE GEOTERMICO
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-Impianti convenzionali
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(m temperature nel terreno
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SOLAR ENERGY
HUNDREDS W/m?
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UNDERGROUND LIVING

» IN THE UNESCO SITES

.quando II fr'lgorlfer'o non es:stev bl 0




UNDERGROUND LIVING

» CURRENT and PAST

. “@= - prehistoric neolithic settlement
™ = - the ancient city, "I Sassi", has been a
Matera 85 Vs UNESCO heritage site since 1993
- Constant T throughout the year




UNDERGROUND LIVING

» CRITICAL CLIMATE CONDITIONS




UNDERGROUND LIVING

> ONLY MOVIES OR REAL LIFE?

Tatooine, Star wars Ta‘raoume Tumsua






WHY LIVES UNDERGROUND?

advantages of underground houses:

weather resistance (hot and cold T)

quiet living space

discreet presence in the surrounding landscape,

almost constant internal temperature due to the natural
insulating properties of the surrounding soil

energy efficiency

environmental compatibility

natural materials

disadvantages

possibility of flooding
possible falls or rock slips
insufficient internal lighting
creation of craters, sinkholes
cracks in buildings

air exchange
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FREE ENERGY SﬁURCES

AlIR

Advantages:
Unlimited availability
Easy installation
Low cost

Disadvantages:
Noise
Efficiencies
Aesthetics
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WATER

grounwater river, lake, sea

'

Sistema
chiuso
Pozzo singolo 0 g

Corpo d'acqua Corpo d'acqua

Advantages:

High efficiency
Easy installation
Zero local emissions
Intermediate costs

Disadvantages:
Limited availability
Licensing difficulties
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Verticale [ Orizzon! |ule (QAX«YXL

Elicoidale
Advantages:
Ubiquitous availability
Significant efficiencies
Low thermal impact
Zero local emissions

Disadvantages:
High cost of probing field
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Open loop

Closed loop
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Vertical borehole heat Vertical borehole 2030 m
exchangers 100+130 m Vibro-drilling
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Orizontal shallow heat exchangers
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Heat Pump
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The.ground.loop,transfers.neat v
to a working fluid in the heat pump

Heat is transferred
to the building's
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Distribution
System
The distribution system can
be either underfloor heating,
radiators or forced-air system

The working fluid expands
causing it to cool

Loop

| A network of pipes is
~ buried in the ground or
immersed in a water source

winter summer




GEO 4iC|VH|C AGAINST NATURE........
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Thermodynamic / Hydraulic analogy in the operation of a Heat Pump:

> 1° Principle of Thermodynamics: the transfer of a quantity of heat from a "cold" body to
a "hot" one is allowed only through the use of mechanical work In Hydraulics:

»the transfer of a quantity of water from a lower basin to an upper one can only take
place through the use of a pump, therefore with expenditure of mechanical energy




Example at home: refrigeretor
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Practical examples
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Historical building
VILLA PISANI (Stra — VE)
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L arte vencziana in mostra a Villa Pisani

2 pmnr & « Sk e b AREE T ' e

i I e I I

AP TR e I
OO AN e Ml AL AV e



Hydro-thermal applications in Venice
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HYDROTHERMAL = exploitation of surface water
(lagoon, lake, marine, river) as a thermal source for the
air conditioning of buildings, coupled with heat pump
systems, in both summer and winter operation.

Italian examples: Ancona (Mole Vanvitelliana), Genova
(Acquario e Accademia Navale)

International examples: Oslo (cittadella universitaria),
Stoccolma, Helsinky, Zurigo, Parigi (quartiere ex Renault),
Atene (aeroporto), Cina (Xinghai), Hong Kong
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1 l@w gnu Ca Pesaro

Fondazmne :
Guggenhelm



http://upload.wikimedia.org/wikipedia/commons/c/ca/Ca'_Pesaro.jpg
http://upload.wikimedia.org/wikipedia/commons/c/ca/Ca'_Pesaro.jpg

{s Padova University
GEQJ4 lCIVHIC New Humanistic Campus
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Ex-Geriatrico Planimetry: Monitoring wells and 60 Boreholes
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- geothermal system 60 BHESs, depth
120m

- 2 reversible HP (192.6 / 168.4 kWht) e
- auxiliary systems radiant panel " —
heating/cooling system (60 W/m2)
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m Fondaco dei Todeschi a Venezia (BHE)

potenza riscaldamento:364,8 KW 46 solnde
potenza raffreddamento:298,2 KW doppia U
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esempio — fondaco dei tedeschi a Venezia
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What Iggy means is,
durirng the summer when ;e ﬁ‘:;\
its hot outside, its cool in ==z
his underground homie...

And in the winter when it gets very cold,
Iggy's home stays warm and cozy.




