GEOTHERMAL HEAT PUMPS:
THE PERFECT SOLUTION TO REPLACE FOSSIL
FUELS
SHALLOW GEOTHERMAL
MEANS ENERGY STORED
IN THE FORM OF HEAT
BENEATH THE EARTH’S
SURFACE AT DEPTHS
BETWEEN 0 AND 500M.
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Geothermal heat pumps – or ground source
heat pumps (GSHP) – can help reversing these
unsustainable trends. With their wide range of
applications they strongly contribute to stabilise
energy prices, to reduce emissions and to save
primary energy.

to supply space heating and cooling and sanitary
hot water. They are very versatile and can be used
in different kind of structures, from small, residential
houses to large individual buildings or complexes of
buildings, such as offices, hotels, schools, shopping
centres, and so on.

The average energy savings, if the
technology is used properly, are as much
as 50% in winter and 40% in summer*.
*

And up to 90% with direct cooling only.

HOW DOES A GEOTHERMAL HEAT PUMP WORK?

Geothermal heat pumps systems have three main
components:

ILLUSTRATION OF A SHALLOW GEOTHERMAL SYSTEM
(CLOSED LOOP SYSTEM)

• The GROUND SIDE (1) (collector, or loop), that
extracts energy out of or into the ground;
• The HEAT PUMP (2) itself, that converts the heat
extracted from the ground to usable energy;
• The BUILDING SIDE (3) (distribution system),
i.e. the equipment inside the building that
transfers the heat or cold into the rooms.
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There are two main types of systems (or loops) used
to connect the underground heat to the building
system:
•

OPEN-LOOP SYSTEMS (1), where the main
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heat carrier, ground water, flows freely in the
underground and it is directly used through
ground water wells.
•

CLOSED-LOOP SYSTEMS (2), that use heat

exchangers placed in the underground. There
are several types, such as: horizontal loops;

ILLUSTRATION OF OPEN LOOP AND CLOSED LOOP SYSTEMS

borehole heat exchangers (BHE); compact
forms of ground heat exchangers; thermo-active
structures (pipes in any kind of building element
in contact with the ground); etc.

To choose the right system for a specific installation,
several factors have to be considered, mainly the
climatic zone, the thermal and hydraulic parameters
on site, and the heating and cooling characteristics of
the building(s).
The different natural ground temperatures throughout
Europe, from 2-3° near the polar circle to about 20°
in the very south of Europe, have a great influence
on the options and design for shallow geothermal
installations.
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The Brussels Environment’s building, the largest passive
construction in Belgium, uses geothermal heat pumps.

GEOTHERMAL HEAT PUMPS APPLICATIONS
The residential sector generally employs heat pumps produced in larger series and with standard heating
capacities from ca. 5 to 20 kW, while for the commercial sector the installation tends to be much larger. For
large complexes, heat pumps with capacities from ca. 50 kW upwards are usually constructed individually or in
smaller numbers, and adapted to the specific site conditions.
Often buildings have a rather unbalanced heating and cooling demand, either given by their climatic
surroundings (very cold or very warm climates), or by the specific use of the building (there are, for example,
shopping malls that require virtually no heating but a lot of cooling). In these cases, hybrid systems are
designed to cover as much load as possible from the geothermal system and to balance the heat in the
underground through separate sources, like cold air in winter or at night time, waste heat, solar heat, and so
on.
USING ALL THE DIFFERENT OPTIONS AVAILABLE TO GEOTHERMAL DESIGN ALLOWS FOR SMALL AND LARGE,
ENERGY EFFICIENT, ECONOMIC, AND RELIABLE INSTALLATIONS ALL OVER EUROPE.

Many innovative, cutting edge architectural designs have chosen geothermal heat pumps for their highly
efficient and highly versatile nature.

GEOTHERMAL IN ACTION
BRUSSELS ENVIRONMENT
The Brussels Environment’s building was completed in spring 2014 in one of the European capital’s largest and
most important urban renewal districts, the Tour&Taxis site on the Havenlaan. With its 16.725 m2, today, the
building is the largest passive construction in Belgium. The building’s structure is optimised in order to consume
as less energy as possible. A geothermal heat pump connected to concrete core activated floors provides
heating and contributes to the building’s compliance with the passive building criteria.
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In terms of the number of installations, installed
capacity, and energy produced, shallow geothermal
energy is by far the largest sector of geothermal
energy use in Europe. The number of individual
GSHP installations in Europe surpassed 1.7 million
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in 2015. The annual sales of geothermal heat pumps
in Europe in 2015 totalled around 80,000 units,
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approximately 34,000 of which (44%) were in the

Total installed capacity for GSHP per country in 2015

Nordic countries.

GEOTHERMAL HEAT PUMPS ARE:
RENEWABLE. Geothermal heat pumps make use of

becomes more expensive than the geothermal heat

local renewable energy, the heat from the earth,

pump after less than 3 years of operation: savings of a

which is inexhaustible. Any geothermal heat pump

geothermal system can quickly compensate the costs

substantially contributes to the reduction of greehouse

of installation.

gases emissions: combined with renewable electricity
the technology is totally carbon free!

SAFE. Geothermal heat pump is a proven durable

technology, reliable independent of the season,

EFFICIENT. Geothermal heat pumps are the most

climatic conditions, and time of day. Geothermal heat

efficient heating technology and amongst the few to

pumps have the lowest number of failures per installed

achieve the highest category A+++ in the EU labelling

unit compared to similar technologies, significantly

system. The typical efficiency of a geothermal heat

bringing down any additional maintenance costs.

pump, expressed as Seasonal Performance Factor
(calculated as the ratio of the heat delivered to the
total electrical energy supplied over the year), is today
well above 4. Such high efficiency implies tremendous
reduction in electricity consumption and, in turn,
increased economic savings.

HIGHLY VERSATILE. Geothermal heat pumps can be

adapted and modulated according to type of resource,
to the size and nature of equipment, and to meet any
kind of demands. All geothermal heat pumps and their
components are buried beneath the ground, making
them independent from external environmental

COMPETITIVE. Despite its higher upfront cost,

conditions and assuring zero visual impact even in

geothermal heat pumps guarantee a quick return on

the most demanding architectural designs, historical

investment. Case studies demonstrate that a gas boiler

landmarks or scenic settings.

For more information on geothermal heat pumps,
visit www.heatunderyourfeet.eu
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