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Direct use of geothermal heat

Definition:

« Geothermal Energy is energy stored in the form
of heat beneath

the surface of Temperatures in the Earth
the solid earth Temperatures ; s Depth in
in Celsius — o kilometers
2,000
4,000
Graph from Geothermal 6,000
Education Office,

California
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Geothermal greenhouses

[ R

Geothermal greenhouses
in Zakopane, Poland

The planet is hot, indeed!
(geothermal well in Zakop

www.UBeG.de
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Overview, possible areas of application:

Greenhouse heating

Drying (crop, vegetables, etc.)
Food processing

Aquaculture

Cascaded uses are a combination
of several applications at different
temperature level, with the outflow
from one feeding the next

Example of cascaded
use (Antics, 2008)
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Geothermal greenhouses

Geothermal greenhouse
in Nigrita, Greece

Cultivation of spirulina
algae using geothermal
heat
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Geothermal greenhouses

Geothermal greenhouses
near Oradea, Romania

2 houses ca. 1 hectare each

Tomato production up to
800 t/yr

Dutch greenhouse
design

Water ca. 80 C
Built 2007
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Geothermal greenhouses

Geothermal greenhouses
near Oradea, Romania

Heating pipes
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Geothermal greenhouses

Geothermal greenhouses in
Slovenia - “Ocean Orchids”

Effective production area: 1,4 + 1,6 ha
Production start: dec.2005 + end of 2008

Geothermal source: 20 I/s, 61°C
Geothermal well: 1481m

Installed power: 3,2 MWt
Backup and peak heating: 3,6 MW (gas)

Information and photos:
Nafta Geotherm, Levanda



é UBeG Agricultural Applications

Umwelt Baugrund Geothermie Geotechnik

Geothermal greenhouses

Geothermal greenhouses

In Slovenia - “Ocean Orchids”
Heated volume: 80.000 m 3
Heating requirement: 28°C
Fully automatic control

80km of heating pipes _
_ Information and photos:
0,5 mio flowers per year Nafta Geotherm, Levanda
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Geothermal greenhouses

Geothermal greenhouses in Iceland —
vegetables for the very North!
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Greenhouses with ATES — an alternative concept

Heating and cooling of greenhouses in the Netherlan ds
using underground thermal energy storage

Graph: IF Technology, Arnhem
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Field subsurface heating

Field heating is still in its
iInfancy. Example exist e.g.
near Xanthi in Greece,
where asparagus is grown
In late winter using
geothermal heat

Photo right shows field
with full-grown plants
(after end of asparagus
season)
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Drying processes

Geothermal heat can be used
directly for drying of any
commodity

Examples for geothermal
drying include hay, hemp,
tomatoes, onions, etc.

Timber drying in Zakopane
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Drying processes

Geothermal tomato
drying in Northern
Greece

Agricultural Applications

The finished
product
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Drying processes

Fish factory in Laugar, Iceland

Geothermal fish drying
(just heads + bones!) in
Northern Iceland

Agricultural Applications

The finished product
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Geothermal options in food processing

Some examples of possible applications include:

Potato-processing
Peeling, blanching, drying, frying

Sugar-processing

Diffusion process, juice purification, evaporation, crystal-
lisation, pulp drying molasses

Milk processing / dairy industry, etc.
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Geothermal application in aquaculture

Example of sturgeon breeding in Mios, France

Well ca. 2500 m deep
(former oil exploration well)

Water temperature 75 C
Maximum flow 200 m 3/h

geothermal water heats
breeding water via heat
exchanger

Information and
photos F. Jaudin,
BRGM
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Geothermal application in aquaculture

Example of sturgeon breeding in Mios, France

3500 m2 of open tanks
Present stock 75’000 sturgeons

The water temperature in the tanks is 17<C,
even in winter when the river water is at 5C.

This reduces the growth to maturity of the
sturgeon by 2 years.

Information and
photos F. Jaudin,
BRGM
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Thank you for your attention!

http://www.ubeg.de

Geothermal greenhouse in
Portugal — on the Azores



