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The quality of our time is measured by well-being. 
It is a value to be shared and the home is the place, 
intimate and privileged, in which to experience it every 
day. Let’s find out how to be well, by choosing the best 
for our environment.



Today’s choices affect the quality of tomorrow. Everyone is 
called upon to be aware of crucial issues for a better future, 
not just on an individual level but for the family, society, and 
the entire planet.

The sustainability of the choices we make is a critical 
issue for the generations to come. With nearly prophetic 
vision and farsightedness, American President Roosevelt 
stated in 1909: «I recognize the right of this generation to 
use the natural resources of this country. I do not however 
recognize their right to waste them, or to violate them, 
depriving the generations that will come after us».

We can no longer consider the themes and aspects 
related to energy savings and environmental protection as 
marginal in our lives. In a healthy organism, each cell lives 
in symbiosis and in harmony with the others. We all need 
to desire to be vital cells for the good of our planet.

Therefore, moving in new directions in the energy 
field goes hand in hand with correct uses of available 
resources, without waste and guided by common sense. 
And savings starts in the home. Today’s technology allows 
intelligent solutions that are within anyone’s reach.  An 
example? The choice of a residential air-conditioning 
system with a heat pump.
This system, in addition to allowing substantial savings on 
costs, contributes to the reduction of energy consumption 
to within the limits established by European standards. That 
makes it a responsible choice for environmental protection 
in the present and for the respect of future generations.

Editorial
The home is the first centre  
of well-being.
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In search of lost time

Pollution
Scientific research has shown that global warming is related to the 
increase of carbon dioxide (CO

2
) released into the atmosphere. 

It is estimated that two centuries ago, at the start of the industrial 
revolution, the concentration of CO

2
 was 280 parts per million (ppm). 

In 1959, the year of the first analytical measurements, the levels of 
CO

2
 reached 316 ppm, an increase of 13% in two centuries.  In 2005, 

the level of CO
2

 stood at 381 ppm, marking a further increase of 21%in 
just a few decades.
The phenomenon that we all know as the greenhouse effect is a 
natural phenomenon that has always existed on the Earth. It is the 
result of the presence of the atmosphere, which absorbs part of 
the infrared rays emitted by the surface heated by solar radiance.  
The electromagnetic radiation from the sun heats our planet and 
gives rise to life. The earth’s temperature is a result of the natural 
greenhouse effect. Without it, the earth’s temperature would be on 
average 30 degrees colder.
However, the problem is caused by an excess of gas in the 
atmosphere that causes the earth’s temperature to increase. The 
main gases, known as “greenhouse gases”, which are responsible 
for this imbalance in the temperature are carbon dioxide (CO

2
), 

methane,  nitrogen oxide, and perfluorocarbons.
Emission of carbon dioxide is the main enemy to be faced. 
of emissions of carbon dioxide come from the burning of oil, 
methane and coal. Pollution has increased exponentially with the 
industrialization of human activities.
The greenhouse effect is further worsened considering the earth 
as a “complex system”. CO

2
 persists in the atmosphere on average 

for about 100 years. Even if we were to stop producing emissions 
of CO

2
 today, this would still not reduce the carbon dioxide in the 

atmosphere in a short time. The reactions of the environment are 

therefore discontinuous and do not immediately show their actual 
effects or consequences.
An initial attempt to reduce manmade climate change was the Kyoto 
Protocol. This agreement establishes specific targets for cutting 
gases that cause the greenhouse effect and global warming by 
industrialized nations. However, some countries, such as the United 
States, did not adhere to it.

Consequences
The scenario described by researchers into the effects of global 
warming would have grave consequences for all eco-systems, 
whose delicate balances are controlled by natural laws that have 
developed over millions of years.
Specifically, it may cause the melting of the polar ice caps and 
the resulting increase in the average sea level. It would cause 
an increase in the temperature of seawater, especially near the 
surface, modifying ocean current, wave movement and salinity. 
The organization of marine eco-systems would undergo profound 
changes.
The hydrological cycle would be faster because the higher 
temperatures would increase evaporation, thus increasing rainfall as 
well. The temperature increase would also result in the melting of ice 
and permafrost, reducing snow coverage in vast areas of the planet. 
The impact on the seasonal melting of snows and on the capacity 
of rivers would have consequences on numerous human activities, 
from agriculture to the production of hydroelectric energy.

The energy resources of our planet are not 
inexhaustible. Wasting any further time in taking 
corrective measures would be irresponsible. For 
years now, climate changes have been warning 
us of the effects humanity is having on the natural 
balances of the planet.



Energy savings
In recent decades, the most common forms of energy have been 
dramatically reduced. Their consumption has increased substantially, 
as a result of the constant demand for sources of energy due to the 
rapid growth in world population.
In the last two hundred years, the number of inhabitants of the 
earth has increased exponentially, for a number of reasons. 
These are mainly related to improved health and food conditions, 
and to discoveries in the medical and pharmaceutical field. The 
earth’s population has now exceeded 7 billion and is still growing. 
This further exacerbates the issues of pollution, desertification,  
diminishing resources, a reduction of plant and animal species, 
hydro-geological imbalance, modifications to the food chain, and 
waste disposal. In light of these data, energy savings in a choice that 
cannot be put off any longer.

Current energy situation
In its “World Energy Outlook 2007”, the International Energy Agency 
(IEA) provided a picture of the current energy situation and its 
medium-term forecast.
These forecasts may be summarized as follows: 
· based on current trends, between 2005 and 2030, world energy 

demand will increase 55% 
· available energy resources will be capable of meeting most of the 

demand, provided massive investments are made, estimated at 
around 22 trillion dollars 

· industrialized countries, as well as China and India, will see sharp 
increases in their dependency on imports from the Middle East and 
from North Africa 

· the risks from this situation, in addition to the environmental needs 
(in the next 25 years, overall emissions of CO

2
 will increase by 57%) 

will, in all likelihood, drive Western governments to implement 
alternative policies aimed at more sustainable energy development 
which are less dependent on hydrocarbons. 

+55%
Fossil fuels
Fossil fuels (oil, coal, gas) are highly polluting:
· they cause an increase of CO

2
 in the atmosphere; this greenhouse 

gas contributes to global warming
· they are not renewable, since the process of fossilization of the 

organic substance is very long (millions of years) and the quantity 
that fossilizes is very small as compared to man’s energy needs.

Considering that current reserves are exhaustible and with an ever-
increasing demand for energy on a global level, the price of fossil 
fuels is bound to grow.
About 80% of primary energy used in the world comes from fossil 
fuels (34.3% from oil, 20.9% from gas 25.1% from carbon). In addition, 
oil and gas account for 60% of world energy consumption. The 
availability of these resources is not unlimited. The inhabitants of the 
Western world have an abnormally high pro capita consumption of 
energy as compared to the rest of the world. “Energy sustainability” 
means energy savings, efficiency in the use of energy, and the 
development of technologies that are capable of taking the place of 
the use of fossil fuels.

By 2030, world energy demand will 
have increased by 55% as compared 
with current consumption. Available 
energy resources will be able to meet 
the demand, provided there is a 
serious environmental policy focused 
on sustainable energy development.

Global energy consumptionCauses of the greenhouse effect and climate change

The first of these gases is carbon dioxide, produced largely by the burning of 
fossil fuels (coal, petroleum, and gas). More than six billion tons of carbon are 
released each year by human activity. In addition to carbon dioxide, the protocol 
also considers contributions to the greenhouse effect by methane, nitrous oxide, 
sulphur hexafluoride, hydrofluorocarbons and perfluorocarbons. Here are the 
percentages contributed to the greenhouse effect by each greenhouse gas:

Source http://www.fareverde.it

Petroleum
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Geothermal/Solar/Wind

Firewood

Hydroelectric

Nuclear

Natural gas

Source: Energy Information Administration / Annual Energy Review 2006

Carbon dioxide
main source: fossil fuels
contribution to greenhouse effect: 50%
coefficient of assimilation: 1

Methane
main source: industrial farming, rice 
patties, waste dumps
contribution to greenhouse effect: 24%
coefficient of assimilation: 25-32

Chlorofluorocarbons
main source: aerosol, refrigeration
contribution to greenhouse effect: 
22%
coefficient of assimilation: 15,000

Nitrous oxide
main source: nitrogen fertilizers
contribution to greenhouse effect: 
4%
coefficient of assimilation: 250 
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Energy certification of buildings

In recent years, directives on residential construction have been 
focusing on all aspects that improve quality of living, including 
reduced energy consumption. Also outside of bio-architecture, all 
system factors are being re-evaluated which may improve liveability 
and comfort in the home.
One important aspect is the management of temperature, humidity 
and air quality. All this is made possible by the use of advanced 
systems and new technologies aimed at energy savings. Greater 
attention to thermal insulation also favours this new building culture 
that is connected to respect for the environment.
Therefore, European and national directives should be interpreted 
as an opportunity for improvement of the thermal characteristics of 
building in the community.

The European Union, in order to limit energy consumption in the 
residential and tertiary sector, which accounts for over 40%of 
ECenergy consumption, has issued a directive (2002/91/EC) which 
requires certification of the energy efficiency of newly constructed 
buildings as well as those which are to be bought or sold.

What is the value of the energy certificate?
It is a document that evaluates the energy parameters of a building, 
what consumption can be attributed to it, and how the building may 
contribute to greater energy savings, all in favour of the owner or 
potential purchaser. 
The document certifies the need for primary energy normally 
required in a year to heat the rooms, produce domestic hot water 
and provide air conditioning in the summer.

The European commission has presented a proposal concerning 
energy and climate change which deals with the problems of energy 
supplies and climate change.
In March of 2007 it has been approved an integrated package 
of decisions on the climate and energy. It includes, by 2020, the 
objective of a 20% reduction in the emissions of greenhouse gas, 
a 20% reduction in energy consumption, and the development of 
renewable energy sources to account for up to 20% of overall energy 
consumption.
To meet the strategic objectives on renewable energy, the European 
Commission has proposed a directive aimed at meeting the 
objectives.
Renewable energies concern three sectors: electricity, heating and 
cooling, and transportation.

The Kyoto Protocol on climate change is an international agreement 
that establishes specific objectives for cutting gases that cause the 
greenhouse effect and global warming by industrialized countries.
In general terms, the agreement calls for a reduction of emissions 
that are harmful to the eco-system between 2008 and 2012 of not 
less than 5.2%of emissions recorded in 1990, the year which is 
traditionally taken as the base reference.
The protocol hypothesizes the use of market mechanisms known 
as “flexible mechanisms”. The main mechanism is the “mechanism 
of clean development”. The aim of these mechanisms is to reduce 
emissions at the lowest possible cost, i.e. to maximize the attainable 
reductions with the same investment.

Kyoto protocol

Responsible choices. The revolution in energy 
consumption needs to take place on a broad scale, 
starting from the place where we live. The world is our 
home.  

Low consumption

High consumption

European Directive on 
Renewable Energy Sources 
(RES - Directive)



Energy in the home

Source:International Energy Outlook 2007 

 Based on international data updated as of 2006, energy 
consumption is divided as follows:

Residential

22%

Transport

 28%
Industry

 32%

Tertiary

 18%

Heating 

57%
Domestic 
hot water
 25%

Electrical appliances
 11%

Gas and 
cooking

7%

Home costly home
Watch out for domestic 
consumption!

As you can see from the graph, two-fifths of world energy is for civil 
use, i.e. dwellings and services-sector buildings. Therefore, our 
homes account for a large part of consumption.

Since 80% of our energy needs are satisfied by fossil fuels, the 
increase of energy costs will have an increasingly greater effect on 
family finances.  In addition, by 2020 the European Community is 
committed to reducing greenhouse gases by 20%
Awareness of this data should lead to increased sensitivity to all 
aspects of home living which may affect energy consumption, 
especially in an attempt to reduce waste and assume personal 
liability for care for the environment, inside the home and out.

Energy consumption
2/5 of all energy 
worldwide is consumed 
by civil heating and 
cooling systems

Some interesting data will better illustrate the consumption 
of energy that is required for normal domestic living. Most is 
consumed by heating (57%). The rest consists of hot water (15%), 
gas and cooking (7%), and electrical appliances (11%).

It is interesting to note that with an air conditioning system, energy 
consumption increases by nearly 25%.

Source: Energoclub 



A question of feeling
Well-being in the home
The pursuit of increased well-being, which follows us 
year-rounds, needs to be in harmony with controlled 
energy consumption.
Energy is indispensable for heating and cooling our 
homes. Therefore, our comfort also depends and the 
energy required to produce it.
We all want to live in healthier, more comfortable 
surroundings, and it is only fair that an ever larger part 
of the population have access to these conditions, 
which today are considered essential. Recognizing the 
conditions that influence our well-being is the first step 
along the road to finding it.



Air circulation through an open window is not a solution to the 
problem, due the presence in the outside air of pollutants and the 
uncontrolled loss of cool or warm air. A simple ventilation grille that 
is unsuitable for adjusting controlled re-circulation or keeping out 
external pollutants cannot be used to resolve this problem either.
Other effective, recommended solutions are within our grasp to 
make our surroundings healthier: controlled mechanical ventilation, 
filtering of outside air, adjustment of ventilation and recovery of heat 
from expelled air.

Factors of domestic pollution

Home insulation is essential to reducing heat loss from the home. 
However, if it is excessive, it causes air to stagnate, allowing 
pollutants to remain in the home. A number of factors contribute to 
this pollution.They include radon (a radioactive gas, hazardous in 
high concentrations), emissions from materials used for furnishing, 
emissions from electronic instruments, humidity, and the release of 
bacteria by persons and pets into the surroundings.

This situation may lead to possible health hazards. Indeed, the 
scientific community has documented illnesses due to an excessive 
concentration of volatile organic compounds (VOC)of biological or 
man-made origin, as well as an increase in allergies, one of the 
illnesses of our times recognized by the WHO and to which children 
are especially prone. Additionally, factors such as passive smoke and 
radon are just as harmful.
Not least important, the micro-climate of the surroundings also 
affects the general healthiness of the building itself. Condensation, 
caused by stagnation of steam, degrades the furnishings, while the 
presence of mould is often the result of temperature differences and 
cold walls.

Various pollutants in the airYesterday
· No insulation
· Air circulates by means of draughts from 
the windows and doors
· Pollutants do not accumulate

Today
· Insulation
· Air does not circulate
· Pollutants stagnate in the room

· Odours from the kitchen, 
body odours

· Steam contained in the 
air or related to home 
uses (bathing, cooking)

· Tobacco and cooking 
smoke

Perceivable odours

· Mites, insects, animals, 
pollen

· Radon occurs naturally 
in the sun

· Volatile organic com-
pounds

· Carbon monoxide

Concealed elements

Professor Ole Fanger’s theory of well-being

Indexes of discomfort and equation of well-being based on air temperature, average radiant 
temperature, relative humidity, air speed.

Is it possible to define comfort?

Each individual has his or her subjective perception of comfort. 
However, we can attempt an objective definition of it as a “feeling of 
physical and mental well-being”. In the 1960’s and 1970’s, scientific 
studies such as those conducted by Professor Ole Fanger have 
even drawn up a “theory of well-being”.  These studies have found 
that this sensation is influenced by a number of factors, not least of 
which is the temperature. The ideal values for well-being are 21°C in 
the winter and 26°C in the summer. Outside of this range, we don’t 
feel quite as well. The correct harmony with the spaces where we 
live is an essential choice. The right climate consists of achieving a 
balanced relationship between the individual and the environment 
around him or her. This relationship depends on a number of 
factors. Generally, they can be divided into environmental factors 
(temperature, relative humidity, air speed and distribution) and 
individual factors (physical activity performed, thermal resistance of 
clothing, etc.).

Temperature
Changes in outdoor temperature as the seasons change is a condition of nature.
However, for the purposes of our well-being, the temperature in the home must 
be adjusted perfectly in each room according to precise reference values.In order 
to achieve this result, you must define the correct temperature setpoint for each 
room, based on the activities that occur there and for each season, and avoid large 
oscillations through careful adjustment.

Humidity
Everyone knows how much humidity affects our comfort. The environment must be 
neither too dry nor too humid. Excessively low humidity causes problems such as 
headaches, dryness of airways and discharges of static electricity. On the contrary, 
excessive humidity causes a feeling of mugginess, and the proliferation of moulds and 
bacteria. The humidity must therefore be controlled to make the indoor environment 
independent from weather conditions.

Air distribution and speed
Air distribution and speed significantly affect the level of perceived comfort. Proper 
management of these parameters prevents stratification, draughts, air stagnation and 
problems associated with them.

Air quality
In modern construction,  new houses are required to have increasingly higher levels of 
thermal and acoustic insulation, which also affect the greater insulation of outside air.
The air in the home tends to stagnate and its quality gradually deteriorates due to 
pollutants released by persons, animals and objects. Therefore, forced air recirculation 
is required. This must take place in controlled conditions for the insertion of filtered air 
at an ideal temperature and humidity.

Noise
The presence of noise and vibrations in the home can be a major disturbance to 
people. In addition the noise pollution in and of itself, they may combine with slightly 
unfavourable conditions of temperature and humidity to create an irritating situation 
in the home. The air conditioning system must ensure the lack of noise in the air 
conditioned places and outside the building, while at the same time preventing the 
transmission to the system of noises from outside.
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Nature
A friendly source of 
energy
The sun represents the primary source of energy on 
the earth.

The elements of nature that contain energy in the 
form of heat such as earth, air and water, are 
alternative and renewable sources of energy.

Advanced technological solutions allow us to use 
them as worthy allies in meeting the needs for 
energy resources for residential heating and cooling. 
Though referred to as “alternative energy”, perhaps 
it is time to consider it as friendly energy for the our 
well-being and that of our environment.



75%

25%

The environment is rich with energy. In theory, you would have 
to reach absolute zero (-273.15ºC) to eliminate the last residue of 
energy. With the help of a heat pump, part of this natural energy can 
be collected and transformed to provide domestic hot water and 
heat.
Installation of this type of system also provides economic benefits. 
Thermal energy can be extracted even at temperatures below -15ºC. 
On average, in the course of a year, the return of natural energy at 
zero cost will be equal to about half of normal heating costs.

Operation of a heat pump
The energy which can be obtained from the environment provides 
about 75%of the energy required by a heat pump.  The addition of 
just 25% of external energy (normally electricity) provides 100%of the 
needs of the heating system.
Energy can be extracted from outside air, from water (groundwater, 
river, or lake) and from the ground, using heat exchangers. This heat 
then enters in the cycle of the heat pump, where it is brought up to a 
temperature that meets heating needs. 

There are four phases in the thermodynamic cycle 
of the refrigerant fluid in a heat pump: compression, 
condensation, expansion and evaporation. In the 
compression phase of the fluid - in  a gaseous state - 
pressure and temperature increase, absorbing heat. In the 
next phase, it passes through a condenser and the heat is 
released to the water or air used as carriers for heating the 
environments or the domestic hot water. In the third phase, 
the fluid - now returned to a liquid state - passes through 
an expansion valve (lamination process) which causes a 
drop in pressure and temperature. In the fourth and final 
phase, which is evaporation, it goes into a vaporous state, 
absorbing energy from the heat source.
The energy used is mainly the electricity required to run 
the compressor, but the system on a whole is capable 
of providing more energy (in the form of heat) than it 
consumes.

The principle of the heat pump

Heat pumpsHeat source Heat distribution system

Compressor

Expansion

The heat pump a revolutionary and natural idea
A heating system that makes use of the heat of the sun 
stored in the air, in the ground or in the water, available 
all year round.

Heat pump

A heat pump that transfers to the water the heat 
recovered from the ground, the air or the water 
available in the external environment. This energy 
is used to heat and cool the environment and to 
produce domestic hot water. Sun

Electricity



Recovery of energy from the air
The most widely used application is still however based on recovery 
of ambient energy from outside air. 
Outside air is always available and there are no limits on it.
The benefits of this system include easy installation, since all that 
is needed is an external unit capable of recovering the warmth in 
the air, resulting in low system costs. In addition, modern air cooled 
heat pumps offer extremely high energy efficiency even at very low 
temperatures.

Recovery of energy from the air

Recovery of energy from the ground
These heat pumps are capable of recovering the environmental 
energy in the ground in two ways: horizontally and vertically.

Recovery of energy from the ground using horizontal tubing 
A geo-thermal collector is located horizontally in the garden 
(horizontal coils made of PE synthetic material) absorbs the heat 
from the ground and transmits it to a heat carrier fluid  (water with 
glycol). This liquid then reaches the heat pump which, in winter 
operation, absorbs the heat contained in the water to release it, via 
the refrigeration circuit, to the system in the house (through radiators, 
fan coil units or radiant panels). 
This system requires a surface area of ground that is two to three 
times larger than the surface to be heated. 

Recovery of energy from the ground using vertical tubing
The principle of operation of the geo-thermal tubing is similar to 
that of the geothermal collectors buried in a horizontal surface. The 
geothermal pipes are inserted at a depth of 30-100 m. They consist of 
one or more pipes in synthetic material, through which a water and 
glycol mixture flows. The vertical geothermal pipes require a limited 
amount of space. The absorption capacity varies depending on the 
characteristics of the terrain and varies between 30 and 100 watts 
per metre of geothermal pipe.

Recovery of energy from the water
Energy can be drawn from water, using the natural warmth of lakes, 
wells and groundwater.
Groundwater is especially suited for a heat pump. It is capable of 
storing heat from the sun for long periods of time and to maintain 
generally constant temperatures of 9-12° C.
With these temperatures, the heat pumps offer better performance 
(hence lower operating costs) than those based on the principle of 
geothermal probes.
Here’s how it works. A supply pump draws groundwater, which is 
carried to the heat pump, which recovers its heat. An absorbing 
well then carries the water back to the groundwater. The distance 
between the supply pump and the absorbing well must be at least 
10 metres, to prevent short circuits. The available volumes and the 
quality of the water should be checked in advance through pumping 
tests.

Recovery of energy from the ground using vertical tubing

Recovery of energy from the ground using 
horizontal tubing

Recovery of energy from the water



Efficiency
The efficiency of an electric heat pump is measured by the “C.O.P.”, 
or coefficient of performance. This is the relationship between energy 
provided (heat released to the item to be heated) and consumed 
electrical energy.
A heat pump recovers about 75% of the energy that it demands 
of the environment (air, water, earth). This means that for 1 kWh of 
electrical energy consumed, it will provide 2.5 kWh of heat to the item 
to be heated. The C.O.P. varies depending on the type of heat pump 
and the operating conditions.
 
Comparison of emissions of CO2

The most evident benefit of a heat pump, in addition to the high 
energy efficiency, is the complete elimination of local emissions 
of combustion by-products. The only emissions of CO

2 
are those 

resulting from the production of electricity at power plants. However, 
power plants are responsible for fewer emissions than small 
domestic heating systems.
Replacement of out-of-date, inefficient gas or oil boilers is therefore 
a priority. 
 

Reductions in emissions of CO
2
 according to the European 

average factor of emission of electricity.

A heat pump that provides 20000 kWh in heating mode with a seasonal 
performance factor of 3, with electricity generated at an emission factor 
of 0.47 kg CO2/kWh of electricity, is compared with traditional gas and oil 
boilers with annual efficiency of 70%-80%-90%.

The winter efficiency of the HP increases with the outdoor temperature. As a result, 
there will long periods in the spring and autumn when the heating kWh obtained 
with a heat pump will cost much less than that obtained through the combustion of 
methane gas.

Efficiency of energy generation
Comparison based on European average of efficiency (PER)

The “Primary Energy Ratio” index (PER)
The estimate of CO

2
 emissions is essential in evaluating environmental 

efficiency. There are however other indexes to verify the actual efficiency 
of the various available systems. 
The PER (Primary Energy Ratio) is the ratio between usable thermal 
energy released to the environment and the primary energy which 
is consumed. This indicator makes it possible to analyze the energy 
benefits offered by various solutions, in order to identify the one that is 
most advantageous in terms of consumption of primary energy, which is 
the concept of energy savings.

Comparison of various heating systems (heating and ACS)

Modern electric heat pump systems that make use of the energy 
stored in the environment present clear advantages in terms of 
ecology and annual energy costs, even when compared to the most 
efficient heating systems that burn gas or some other fuel. 

The benefits of a heat pump include:
· Energy savings through the use of energy stored in the environment
· Reduction of emissions of CO

2

· Use of only electrical energy which, in the future, will increasingly be 
produced using alternative sources

· Reliable operation and reduced maintenance
· No expulsion of combustible gas, thus no need for a flue pipe and 

periodic checks on emissions into the environment

Wind

Solar panels

Geothermal

Solar panels

Based on advanced-technology central heating systems  Source: BWP e. V.
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Fuel oil boiler 70% 8000

Fuel oil boiler 80% 7000

Fuel oil boiler 90%  6222

Heat pump  3133

Savings of CO2 46-60%

  Kg CO2

Gas boiler 70% 6000
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Heat pump  3133

Savings of CO2 32-47%

2.5

2

1.5

1

0.5

0
 0.3 0.4 0.5

Boiler with efficiency 70%
Boiler with efficiency 80%
Heat pump with COP 3
Heat pump with COP 4
European Average 0.38

Efficiency of energy generation

PE
R

More efficient than a boiler · Boiler and HP load 100%

· Outlet water temp 45°C

 · Yield of std boiler 92 %

 · Cond htg. yield 105 %

Th
er

m
al

 E
/k

w
h

Condensation boiler

0.090

0.075

0.060

0.045

0.030

-15 -10 -5 0 5 10 15

Residential heat pump       Standard boiler

Emissions of CO
2

The heat pump integrates with other renewable energy sources

The heat pump as a source of renewable energy
The EU commission published, on 23 January 2008, the proposed 

directive RES (Renewable Energy Sources) on the promotion of the 
use of energy from renewable sources The proposed directive 
includes heat pumps as technology that uses renewable energy 
from the air, water, and earth. Heat pumps are a mature technology 
that have significant potential to make a contribution to energy 
savings and the climate protection objectives of the EU. Heat pumps 
are one of the few technologies that can cover all needs for heating, 
cooling, and production of domestic hot water with the use of 
renewable sources.

Heat pumps can be successfully used in residential and commercial 
buildings, and in industrial applications. Heating and cooling 
consume at least  40% of all primary energy consumed in the EU. 

Widespread installation of heat pumps should bring the total number 
of units installed to nearly 70 million by 2020. The installed units 
would make a contribution of 21.5% to the targeted reduction in 
CO2 by 2020. In 2020 heat pumps would produce more than 770 
TWh (approximately 30% of the EU target) of renewable energy, 
saving more than 900 TWh of primary energy.



ELFOSystem
The winning formula 
in energy savings and 
well-being for the home
ELFOSystem from Clivet is a revolutionary system for the 
home that offers a number of features all year round: 
heating, cooling, dehumidification and humidification, 
air recirculation and purification, and the production of 
domestic hot water.



    Production 
ELFOEnergy
Producer of heating and cooling energy 
required to meet the needs of the sys-
tem.
Production of domestic hot water

     Distribution 
Radiant Panels
Ideal solution for heating and cooling for 
comfort and savings

     Control 
ELFOControl
Centralized control device

     Air re-circulation 
ELFOFresh
Unit for recirculation of air in environ-
ment

The ELFOsystem components

The cornerstones of the 
ELFOSystem

Finally, a system is available for residential use whose efficiency 
has proven successful in a number of applications.High yield in all 
seasons, reliability and flexibility are the basis of this system. In terms 
of operation, it is synonymous with savings and long life.

ELFOEnergy 
production

ELFOFresh air 
recirculation

ELFODistribution for 
distribution of heating/
cooling

Control of the ELFOControl 
system

Production of heating and cooling energy 
required to meet the hot and cold needs of 
the system by means of heat pumps with 
a high degree of energy efficiency.                          

Air recirculation in controlled conditions 
and recovery of the heat from the 
expelled air.

Heat distribution via fan coil units, radiant 
panels, or radiators.

Temperature control via climate control 
unit that activates various system devices 
based on required comfort. Integration 
with renewable energy sources. Energy 
efficiency and reduction of CO

2
 by up to 

40%.

A D

B
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Respect for the environment
Clivet has always placed concern for the environment at the centre 
of its work. We are involved in the pursuit of concrete results in terms 
of sustainable quality, both for the comfort of individuals and for the 
health of the environment.
We believe that effective actions in this sense include the awareness of 
production of our systems and the tested quality of the products.
Reference parameters for the development of Clivet systems include:
· TEP index (consumption of non-renewable energy)
· TEWI parameter (contribution to greenhouse effect)
· Emission of pollutants
· Protection of the ozone layer

Using renewable energy sources that are available in nature means 
helping to protect the environment. ELFOSystem reduces CO

2
 emission 

into the environment by 40% as compared to a traditional system with 
a gas boiler. The TEWI parameter takes into account not only the direct 
effects of the refrigerant, but also indirect effects due to CO

2
 emissions 

caused by the power plant that produces the energy.

A system with a green heart

· All of the system components were born from the Clivet 
philosophy

· Guaranteed performance ELFOSystem rationally manages all 
parts of the system to achieve the best energy efficiency based on 
required comfort

· Non-invasive dimension due to limitation of components In 
ELFOSystem, heating and cooling are produced by a single unit and 
distributed by a single system, reducing the number of devices to 
the minimum necessary

· Rapid installation, common efficiency in terms of quality and 
safety The various components are designed and tested by Clivet 
to make system installation quick and easy. The interface is intuitive 
and easy to use

· Reliability The components are designed to work together and to 
interact with one another

· Efficient use of energy The ELFOSystem control logic uses energy 
only when, where, and in the amount needed

· Energy recovery The thermal energy of air expelled from the room 
is recovered

· Free Cooling Outside air is used to cool rooms at zero cost

· For the end user
ELFOSystem ensures greater, more reliable comfort, with substantial 
energy savings. In the long term, it increases the value of the property

· For the architect
ELFOSystem allows specialized solutions with a high added value, 
with reduced dimensions and minimum aesthetic impact

· For the designer 
 ELFOSystem ensures optimum performance that is facilitated by the 
synergy of the components, high safety and outstanding solutions

· For the installer 
ELFOSystem represents a combined solution of high added value, 
assured by a single supplier with significant operating margins

What are the advantages of ElfoSystem? 



Benefits

· These units can be used in climates where 
cooling is the prevalent use

· Compact dimensions for easy positioning 
· Reduced noise thanks to the special operation 
of the fans

· ALL IN ONE type unit with integrated hydronic 
unit

· Self-adapting electronic control with remote 
user keypad standard

· Capacity from 5 to 37kW (average EER 2.55 
A35/W7 - average COP 2.93 A7/W45)

· Maximum water temperature 53°C
· Minimum outside air temperature -15°C

ELFOEnergy Compact
Reduced dimensions and wide range of functions

Air conditioning standard
These units can be used in climates where cooling is the main use. With 
extremely compact dimensions, available in the cool-only and heat pump 
versions, they can work at up to + 48/50°C.

ELFOEnergy Vulcan

ELFOEnergy Ground

ELFOEnergy Extended

ELFOEnergy Horus +

ELFOEnergy Horus

ELFOEnergy Compact

ELFOEnergy

High performance
High performance These units, available in heat-pump only version (cooling 
and heating), can be used in climates where heating is used most. They are 
designed to achieve maximum yield efficiency in both systems with radiant 
panels  and systems for terminal units. They can work down to -15°C.

High temperatures
High temperatures These units are dedicated to heating only, with high 
performance and energy efficiency even in very demanding conditions. 
They are designed to replace the boiler or burner in traditional systems with 
radiators. They are available in a single version with heating only . They 
can operate from 35°C down to -18°C and produce hot water at 60°C with 
temperatures of -10°C.

Geothermal
A unit of a new generation designed to heat and cool thanks to geothermal 
energy, using the soil or the water in the sub-soil as a resource. Available in 
the cooling only, heating only and heat pump versions, they are designed to 
be used in both radiant panel systems and in systems with terminal units.

A range of products diversified according to:
· local climate
· application (radiant panels / fan coil units / 

radiators)                            
· Installation

High integration
Machine System that includes in a single unit all elements of the system. 
Designed to produce heating and cooling energy, and domestic hot water. 
Set up for connection with solar panels, radiant panels and radiators. 
Equipped with user keyboard to manage all functions. Available in two 
versions, air/water and water/water.

ELFOEnergy Gaia



Benefits

· Maximum heating efficiency in severe climates 
for systems with radiant panels

· New design: all functional components (fans, 
coils and plumbing connections) are invisible 
from the exterior

· The special configuration provides reduced 
noise levels

· Versions for either indoor or outdoor installation
· Supplementary electrical heating elements and 
3-way valve for domestic hot water

· Multifunction user interface (machine 
management, timer thermostat, parameter 
setting)

· Capacity from 5 to 20kW (average EER 2.7 A35/
W18 - average COP 3.2 A2/W35)

· Maximum water temperature 60°C
· Minimum outside air temperature -15°C

ELFOEnergy Horus 

Increased yield

Benefits

· Maximum heating efficiency for systems 
with radiant panels

· Reduced energy consumption Eurovent 
Class A (COP>4.05)

· Operation always guaranteed even in 
the most critical conditions thanks to: Fan 
overspeed - Variable flow rate circulator - 
Ice Protection System

· Management of double setpoint with 
external mixer for two-temperature 
systems

· Capacity from 6 to 13kW (average EER 3.5 
A35/W18 - average COP 4.1 A7/W35)

· Maximum water temperature 57°C 
· Minimum outside air temperature -15°C

ELFOEnergy Extended
Enhanced performance and 
dimensions



Benefits

· Designed to replace the boiler in traditional 
systems with radiators for severe climates

· New design: all functional components (fans, 
coils and plumbing connections) are invisible 
from the exterior

· The special configuration provides reduced 
noise levels

· Production of hot water up to 60°C with outside 
air temperature of –10°C

· Supplementary electrical heating elements and 
3-way valve for domestic hot water

· Capacity from 8 to 20kW (average EER 2.8 A35/
W18 - average COP 3.3 A2/W35 - average COP 
2.4 A-15/W50)

· Maximum water temperature 60°C
· Minimum outside air temperature -15°C

ELFOEnergy Horus 
Optimized performance

Benefits

· Designed to replace the boiler in traditional 
systems with radiators.

· Operation with outside air temperature 
down to –18°C

· Production of hot water up to 60°C with 
outside air temperature of –10°C

· Supplementary electrical heating elements 
and 3-way valve for domestic hot water

· Capacity from 15 to 26kW (average COP 
3.4 A7/W45 - average COP 2.4 A-15/W50)

· Maximum water temperature 60°C
· Minimum outside air temperature -18°C

ELFOEnergy Vulcan
Extreme reliability

+



Benefits

“Machine system”: 
The difficulties of selection, installation and 
electrical connection of the elements in a 
traditional system are eliminated thanks to Gaia, 
which includes all the system components, 
already tested by.
· Hot
· Cold
· Production of domestic hot water
· Set up for connection with solar panels, radiant 
panels and radiators.

·User keyboard to manage all functions.

A single choice for a single system: 
Reduction of installation time
Easy maintenance
Guaranteed safety

ELFOEnergy Gaia
High integration

Benefits

· Heats and cools using the warmth of the 
ground or of water (geothermal)

· Flexible operation: water/water or water-glycol/
water, terminal units or radiant panels

· Hydronic assembly on source side and internal 
application side

· 3-way valve for production of domestic hot 
water integrated

· Capacity from 6 to 37kW (average EER 4.3 W30/
W7 - average COP 5.5 W10/W35)

· Maximum water temperature 60°C

ELFOEnergy Ground
Silent power

Gaia Air

Air-water heat pump
Flexibility of positioning of the heat exchange coil with air based 
on needs of installation and space

Gaia Water

Water-water heat pump
Natural cooling : free cooling water side

Outdoor installation

Installation with vertical geothermal probe

Installation with horizontal geothermal probe

Installation with disposable groundwater

GAIA available in two versions: Gaia Water and Gaia 
Air

Set up for connection with solar panels

User keypad

Indoor installation
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Thermodynamic recovery
ELFOFresh is equipped with a high-efficiency  refrigeration circuit that 
absorbs the energy in the expelled air and releases it to the incoming 
air. 
- efficient recovery in both summer and winter modes
- minimum energy used for ventilation, thanks to the reduced 
pressure drops for heat recovery. In addition to recovery from the 
extracted air, ELFOFresh generates a basic amount of energy which 
is supplied to the building in both summer and winter. Thanks to its 
high index of energy efficiency, ELFOFresh consumes a low amount of 
electricity, far less than if the same energy were supplied by the main 
generator (heat pump).

Free Cooling
In the spring and autumn, especially in the evening, the outdoor 
conditions may be more pleasant than those indoors, at least as far 
as the temperature is concerned. Homes tend to accumulate warmth 
during the middle of the day and release it during the night. In these 
conditions, the smart construction of the ELFOFresh unit draws fresh 
outside air into the rooms, just by running the fans.

Innovative device for air recirculation and purification gives you air 
that’s always clean, at the right temperature, at the right level of 
humidity, for total well-being in the home.
ELFOFresh is a reliable, economical choice, a champion in energy 
savings, because to re-circulate air in the home, you no longer 
need to waste heat by opening the windows.

ELFOFresh
New air in the house, fresh 
and clean

Thermodynamic recovery Reduced consumption

Free cooling

The ELFOsystem 
components

A. Supply fan
Places purified air in home 

B. Internal heat exchanger
Releases energy (hot or cold) to the 
incoming air

C. External heat exchanger
Recovers energy (hot or cold) from the 
expelled air

D. Expulsion fan
Expels stale air

E. Air filter
Purifies incoming air
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Filtering

An efficient filtering system ensures the elimination of harmful 
elements and odours in the fresh air or produced in the home. The 
smart technology of ELFOFresh, with its electrostatic filter, ensures 
constant air quality in the home all day long.

The electrostatic filter acts as a high-efficiency electronic purifier. 
Its ability to reduce all suspended pollutants in the air that passes 
through it is greater than 95%. Specifically, it eliminates smoke, dust, 
viruses, bacteria and particles of pollutants with a diameter between 
0.01 and 20 microns.
In addition to this highly efficient filtering, there is also a reduction 
in the energy absorbed for ventilation, since pressure drops are 
reduced by 20% with respect to traditional filters, whose resistance to 
air normally increases even further as they get dirty.

Humidity control 

Everyone is familiar with the unease created by a climate that’s too 
dry or too humid, and this penalizes the overall status of comfort.
Excessive humidity (such as mugginess) or prolonged dry spells 
directly affect the air humidity in the rooms, with subsequent effects 
on the well-being of persons and of the room itself. 

ELFOFresh keeps desired humidity constant, aiding our well-being 
with the outdoor climatic conditions. 

ELFOFresh is the perfect complement for radiant systems in the floors, 
on wall or on ceilings because of its extraordinary ability to control 
room humidity, which is especially important during the summer for 
correct operation of the radiant panels.

Energy savings 

1. Breakdown of thermal  loads 
ELFOFresh, thanks to the thermodynamic recovery systems and high 
specific yield, provides in the above described case, 52% of the 
energy for the heating and cooling of the building, substantially 
reducing the consumption of electricity. And this is in synergy with 
the ELFOSystem control system, which selects, at any time and 
independently, the most suitable device to use in order to optimize 
electrical consumption.
2. Electrical consumption

2. Electrical consumption
Milan – (KWh electricity)

3. Comparison of electricity consumption
Milan – (KWh electricity)

1. Breakdown of thermal  loads
Milan – percentage of energy provided by components

TotalELFOFreshFREECooling ELFOEnergy
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Principle of operation of an electrostatic filter

The principle of operation of an electrostatic filter is based on electric 
unipolarity.
The suctioned air is carried to a mechanical pre-filter, where the first 
part of large-grain pollutants are trapped. This pre-filtered air then 
passes through the electrostatic filter, where the remaining pollutants 
are deposited.

The pollutants are deposited because the suctioned particles pass 
through the ionizing zone and receive a unipolar charge. As they 
proceed, the particles enter the collection zone and are repelled 
by the electrically powered plates towards the other located on the 
ground, which firmly hold them by means of static electricity.

Because of its high yield, ELFOFresh, even as it runs continuously and 
generates most of the heating or cooling energy for the building, 
consumes less electricity than a heat pump.

3. Comparison of electricity consumption 
In a direct comparison of yield between a traditional system and a 
system equipped with ELFOFresh, the latter consumes about 1500 
kWh less per year, ensuring greater comfort thanks to the controlled 
mechanical ventilation with thermodynamic heat recovery.

TotalELFOFreshFREECooling ELFOEnergy High Comfort · With ELFOFresh Basic Comfort · Without ELFOFresh

KWh

KWh

Electrostatic filter · Particles trapped
All particles of equivalent diameter (E.D.) 
between 0.01 and 20 microns. (Practically 
all pollutants present in outside air).

As an example
PM10 —>  E.D. = 10 microns
PM2.5 —>  E.D. = 2.5 microns
Bacteria —>  E.D. = 0.08 – 3 microns
Pollen —>  E.D. = 1 – 10 microns

Air to be filtered

A
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B

Captivation

C
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The most obvious benefit of a radiant panel system is the uniform 
propagation of heat, with no stratification towards the ceiling. The 
body’s perception of well-being is immediate and natural, thanks to 
the sensation of a new type of temperature that’s clean, pleasant, 
and uniform.
This eliminates the inconveniences that are common in traditional 
heating and cooling systems with radiators or fan coil units, which 
are due to a different propagation of heating and cooling, leading to 
a perception of different temperature zones even in the same room.
ELFOControl also integrates the radiant panel into the management 
of the system, in either heating or cooling mode.

Guaranteed advantages

· Perceived well-being, achieved with lower water temperatures 
in the winter and higher in the summer

· Reduced architectonic invasiveness 
· Lower vertical thermal gradient
· No noise
· Excellent operating savings due to a carrier fluid at moderate 
temperatures and reduced thermal dispersion to the exterior

· No air movement in rooms
· Climatic uniformity in the room

Radiant panels
Uniform, economical, and 
silent well-being: 
the best advantage of 
comfort

The quality of proper air-conditioning depends on the operation 
in the home of the heating and cooling distribution system. 
ELFODistribution offers efficient solutions based on experience and 
research.  Available systems vary based on needs.
The choice or the optimization of the system for distributing heating 
and cooling in the home is of primary importance to ensure the 
maximum efficiency of air conditioning.

· Floor, ceiling or wall system: radiant panels. 
This system is widely used today. It allows heat to be distributed 
evenly without creating air movement.

· Room terminals: fan coil units
System designed for domestic settings. It ensures the lowest noise 
level, uniformity of temperature and constant air filtering.

· Traditional radiator systems (for heating)

· Combined system with room terminals and floor system

ELFODistribution
Heating and cooling 
custom made for your 
setting



ELFOEnergy heat pump

Mixing module

Radiant panels

ELFORoom terminal

RS485 serial line

Water connections

Radiator

ELFOControl

ELFORoom offers innovative applications room terminals made for 
flexible comfort. ELFORoom is the clever combination of design and 
technology, to ensure complete temperature uniformity, constant air 
filtering and an imperceptible noise level.
ELFORoom terminals are set up to dialogue with ELFOControl, for 
daily/weekly temperature control.

ELFORoom
Room terminals

Based on climatic conditions, ELFOControl activates the single 
elements of the system to provide the required comfort with 
maximum energy savings.
For example, during the winter, ELFOcontrol will activate only the 
heat pump and will order the heat pump to produce water at the 
ideal temperature, taking advantage of all the benefits of energy 
efficiency that come from it for the production of water at low 
temperatures.
When one or more rooms shows a significant difference from the 
set temperature, ELFOControl will activate the room terminal to 
quickly restore the desired parameter, overcoming the inertia of 
the radiant panel. In this kind of situation, ELFOcontrol will order 
the heat pump to produce water at the working temperature of 
the room terminals and it will activate the mixer valve in the mixer 
module to obtain the correct delivery temperature to the radiant 
panels. Likewise, in cooling mode the room terminal will also 
be activated for proper dehumidification based on the humidity 
measured by the ambient control and the safeties in the mixing 
module.

Radiant panels + 
ELFORoom
Mixing module

Especially suitable for installation in large 
villas.

· To achieve perfect comfort in dwellings of over 200 m2, it is 
advisable to use a dual operating temperature.

· The use of floor radiant panels provides a large quantity of 
thermal energy, providing a greater feeling of comfort. The 
ELFORoom terminals, placed only in the most critical locations, 
ensure integration and achievement of the desired temperature 
very quickly.

· The mixing group adjusts the activation of the various 
components based on the temperature differences that occur 
over the course of the day, providing optimal operation of each 
element of the system and achieving great energy savings.

Mixing module

Minimum noise
Constant fan operation means the unit always operates 
at very low speed. Therefore, the noise it produces is 
practically imperceptible. 
The control system of ELFORoom constantly adapts the 
number of revs of the fan to the needs of the system. Its 
variations are gradual and people in the room perceive 
them as a very low background buzz. 

Large, easily accessible filter for air quality that's 
always perfect
ELFORoom is equipped with very large filters that ensure 
high efficiency in purifying, and a frequency of cleaning 
and changing that is much less than in traditional fan 
coils. This ensures that the comfort generated is truly 
high, combining complete and flexible temperature 
control and maximum silence of the unit with optimal 
air quality, regardless of the atmospheric conditions and 
pollution outdoors.

No layering 
an temperature that's always perfectly even
ELFORoom, thanks to the continuous operation of the 
fan and the gradual variations of its speed, ensures 
constant air movement. This provides a perfectly even 
temperature and prevents layering. The sense of well-
being is further improved thanks to the low air speed, 
which is imperceptible to those in the room, allows levels 
of comfort that traditional systems cannot achieve.

Reduced consumption
The exclusive electric motor of the fan has power input 
that is 80% less than a traditional fan coil of the same 
power. This allows substantial energy savings and 
reduced installed power



Domestic hot water storage

The storage tank is the meeting place between the heat pump 
and the solar heating panels. The energy produced by the two 
devices is carried to the storage tank for the preparation of 
domestic hot water.

Radiators
In homes with heating systems where there are pre-existing 
radiators, ELFOSystem Home finds application in the use of 
the ELFOEnergy high-temperature heat pump and in system 
management via ELFOControl. With room thermostats, it is 
possible to control the temperature of every single room, based 
on daily/weekly programming set on ELFOControl. ELFOControl 
controls the ELFOEnergy heat pump, so that it produces the 
necessary thermal energy, based on the required load and the 
external air temperature, and distributes it only to the rooms 
where it is needed.

Heated towel rack
In new dwellings, where a heated towel rack is usually included 
in the bathroom, ELFOControl integrates this element into the 
management of the system.

Heated towel rack radiator

ELFOEnergy generates heating and cooling which are distributed to 
various rooms using radiant panels, fan coil units, or radiators.It can 
also provide domestic hot water.
To optimize operation and reduce the consumption, the capacity 
of the heat pump is determined by the maximum heating and 
cooling needs of the building, and not based on the instantaneous 
production of domestic hot water as usually is the case with 
traditional boilers. In a dwelling of 100-120m2, the capacity of the 
installed boiler is normally 24-26 thermal kW as opposed to 6 – 10 
thermal kW of the heat pump.
The heat pump does not produce domestic hot water 
instantaneously. It heats the water contained in a storage tank that is 
large enough to meet daily needs.

ELFOControl, by means of a specific control device, keeps the 
temperature of the domestic hot water storage tank at a comfortable 
level.
The control device also manages an electric heater immerged in the 
tank. This runs the required anti-legionellosis cycles and ensures the 
water is heated if the heat pump should fail.
During the winter, the logic gives priority to the heating loads and 
when these are satisfied it turns to heat the sanitary water trying to 
keep it near the maximum setpoint. It also keeps the temperature of 
the water in the domestic hot water tank at levels near the maximum 
setpoint. This reduces compressor start-ups and hence increases 
energy efficiency.

HID-T2 room thermostat

ELFOControl HOME

Zone module

Domestic 
hot water

ELFOEnergy

ACS 
module

System



ELFOEnergy
HID-T2 temperature 
only thermostat 
wall-mounted

HID-Ti2 tempera-
ture only recessed 
thermostat

HID-T3 humidity and 
temperature wall 
thermostat 

ELFORoom

ELFOSpace

ELFOFresh

Boiler or other 
additional 
element

Multiple/
single zone 
module

Heated towel 
rack HID-T2 HID-Ti2

Zone valves

Zone circulators/pumps

1. Interface 
To be fully functional, a system needs to be simple and intuitive. In 
ELFOControl, the use of a touchscreen display makes any operation 
easier. Controls and settings are easy to understand.

2. Customized management 
Ample flexibility in the management of the areas/rooms of the home, 
up to a maximum of 10 zones. Assignment to each zone of a name 
defined by the user (e.g.: “Kitchen”).

3. Alarm signals
If there are anomalies in the system, ELFOControl lets you know 
immediately, displaying the concerned device and informing you of 
the type of alarm.

4. Time programming
The user has the utmost freedom to define values of temperature, 
humidity, and hours of operation for each room in the house. Various 
rooms may be grouped together as zones, setting the same comfort 
values or hours of operation. 

5. Levels of freedom 
ELFOControl automatically sets the operation of all of the devices in 
the system, leaving you free and independent however to make any 
settings you wish.
From among all the connected devices, you can define whether 
management of variables takes place automatically by  ELFOControl 
or manually directly on the thermostat of the device. For example, the 
temperature set by ELFOControl can be changed (up or down) on the 
thermostat of the fan coil unit.

6. Overrides 
ELFOControl maintains constant the programmed values for 
temperature, humidity, etc. based on the set times for each room in 
the home. However, based on individual needs, it can also perform 
system overrides to maintain the parameters throughout the home. 
Overrides are especially useful when, for example, the user will be 
away for a few days or to set a desired temperature level in each 
single zone (e.g. Comfort for 5 hours, Tavern area).

ELFOControl HOME is the brain of your system.It dialogues with all 
installed components. It checks the working conditions of each device 
and lets you adjust operation of the entire system from a single 
control centre, where you can set all of the desired parameters for 
better comfort. Adjustment of settable values is simple and functional.
With the aid of pre-defined operating scenarios, the user can select, 
from a range of comfort profiles, the one that best suits his needs. 

ELFOControl HOME
The future in the home is 
already present

Controlled elements

ELFOControl ELFOControl

1 2

3 4

5 6



Lots of components in just one system: this is the 
winning team of ELFOSystem.
Here it is in its natural habitat, at the service of the 
comfort and well-being of those in the home.

ELFOSystem
A close-up look at three 
different types 
of installation 



· The basic system is composed of devices that are enough to provide 
optimal well-being in smaller apartments (50-80 m2)

· The use of ELFORoom terminals placed throughout the rooms, along 
with the ELFOEnergy heating or cooling generator, ensures a uniform 
temperature in each room.

· ELFOFresh ensures constant air recirculation in the rooms, filtering and 
sanitizing the air drawn in from outside.

· ELFOControl manages and controls the entire system, monitoring the 
best comfort and energy savings.

Each flat is a concentrate of emotions and life. A domestic nest, in 
which space is designed around those who live it. With ELFOSystem, 
Clivet has configured a system made to measure for your well-being.

ElfoEnergy Compact
Producer of heating and cooling energy

ElfoRoom
Room terminals

ElfoControl Home
Centralized control device

ElfoFresh
Air re-circulation

The sky in a room

Flat
80 m2 

Domestic hot water storage
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R-410A

A. Expansion tank
B. Variable rev fan
C. Ice Protection System
D. Varyflow variable rev circulator
E. Simplified electrical panel

F. Management of additional elements
G. Water connections with built-in drains 
and vents
H. Safety valve
I. Flow switch

A. Test-economic-comfort control
B. Indication of electrical-cooling-water alarms
C. SUMMER-WINTER-OFF signalling
D. SUMMER-WINTER-OFF signalling

ElfoEnergy Compact

ELFOEnergy remote controls

ElfoRoom

1. ElfoRoom Out
Visible room terminal

2. ElfoRoom In
Recessed room terminal

3. ElfoRoom Up
False ceiling room terminal

HIGHComfort system
With fan units, heat pump, 
production of domestic hot 
water, air recirculation

Primary Energy Annual operating cost Emissions of CO
2

Boiler + radiators 
+ split     + crossover 

flows
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Boiler + radiators + 

split + crossover flows
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Highcomfort

3500
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1500
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ELFORoom
The ELFORoom range was developed by Clivet to provide a concrete, 
innovative response to flexible needs of comfort. It is equipped with 
a special DC motor, with external rotor and integrated electronics. 
Temperature control is provided through constant adjustment of fan 
speed.
ELFORoom is the clever combination of design and technology, to 
ensure complete temperature uniformity, constant air filtering and an 
imperceptible noise level. 

ELFORoom advantages
· Minimum noise thanks to reduced speed of fan operation
· Evenness of air in the room thanks to constant air movement

ELFOEnergy Compact
ELFOEnergy Compact comes with advanced technology that ensures 
excellent performance that exceeds the operating limits of a 
traditional system. The standard devices which are autonomously 
activated ensure operation even in demanding conditions for the 
system which would cause units from previous generations to shut 
down.

Vary Flow for maximum silence 
ELFOEnergy Compact is equipped as standard with pressure switch  
speed control of the fans. The nominal value of the unit is set at 
60/70 % of the total capacity in order to limit noise. If the outside air 
temperature exceed the comfort limit, the electronic control may 
override the speed of fan rotation to as much as 100%.

Gas R-410A
Thanks to the use of R-410A, the unit occupies a limited amount of 
space, specially designed to reduce aesthetic impact.

Reduced size and generous efficiency. 
ELFOSystem, with its articulated range of 
solutions, is compatible with any need of 
space and well-being.
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Incoming 
air

Expelled air

Distribution of air in the 
environment

Incoming air from 
the environment

Module 
In and 
Out

Zone 
module

ACS 
module

Thermostat
HID-T2

ELFOEnergy Compact

ELFOControl home

ELFOFresh

Bedroom area

Daytime area

ELFORoom

ELFORoom

Heated towel rack

Vary FlowRefrig. R-410A

-30% -28%
-38%



Home sweet home
With ELFOSystem, it becomes even sweeter 

Single or multi-family home
145 m2

· Optimal system intended for flats or single homes of average size 
(80-200 m2)

· Floor, wall or ceiling radiant panels provide the best combined 
energy efficiency for heat distribution by radiance, which gives an 
optimal feeling of well-being 

· Low operating temperatures in winter maximize the energy 
efficiency of the ELFOEnergy producer 

· The system includes application of ELFOFresh to ensure air 
recirculation and to allow the control of humidity which is 
indispensable in the summer in this kind of system

The home is at the top of everyone’s dreams and desires. A unique 
place, where pleasant, unrepeatable moments of intimacy are 
shared. We like to think that, by relying on our experience, your home 
will continue to be the place of your dreams.

ElfoEnergy Extended
Producer of heating and cooling energy

ElfoControl Home
Centralized control device

ElfoFresh
Air re-circulation

Domestic hot water storage

Radiant panels
Ideal solution for heating and cooling for 
comfort and savings



Installation
The installation of ELFOFresh is easy and is not very invasive.
The air intake is normally located in the kitchen and bathrooms, 
which are usually the rooms that are most subject to odours and 
which have the highest degrees of humidity.
The recirculation air supply is instead provided in the living room and 
in the bedrooms.
Air recirculation (0.3-0.5 exchanges per hour of all air in the dwelling) 
keeps supply and return ducts small (diameter 8-12 cm).
Accessories such as rectangular ducts, curves, grilles and so forth 
are specially designed for residential applications and facilitate 
installation, minimizing the aesthetic impact.

Domestic hot water storage 
The storage tank is the meeting place between the heat pump and 
the solar heating panels. The energy produced by the two devices is 
carried to the storage tank for the preparation of domestic hot water.

Smart technology. 
ELFOSystem best harmonizes energy yield 
and consumption, because saving is a 
responsible choice

Radiant Comfort system with heat pump, production 
of domestic hot water, air recirculation, radiant panels

Primary Energy Annual operating cost Emissions of CO
2

Boiler  + Rad. + Split 
+ Rec. Crossover 

Flows

RADIANT Comfort
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Boiler  + Rad. + Split + 
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1400
1300
1200
1100
1000
900
800
700
600
500
400
300
200
100

0
Boiler  + Rad. + Split 
+ rec. Crossed Flows 

Flows

RADIANT Comfort

5000

4500

4000

3500

3000

2500

2000

1500

1000

500

0

Incoming 
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Distribution of air in the 
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Zone module for 
radiant panels

ELFOEnergy Extended

ELFOControl home

ELFOFresh

Heated towel rack

Thermostat 
HID-T3

Thermostat 
HID-Ti2
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· System intended for large-scale homes (over 200 m2) that use a dual 
operating temperature to attain comfort.

· The of floor radiant panels provides an adequate thermal energy 
for a high degree of overall comfort. The ELFORoom terminals placed 
in the rooms ensure integration and achievement of the desired 
temperature very quickly.

· The innovative ELFOFresh always provides clean air, at the right 
temperature, and at the right level of humidity.

· The system can control the activation of various components based 
on the temperature differences that occur in the course of the day, 
thus providing the best operation of each element in the system.

ElfoEnergy Horus
Producer of heating and cooling energy

ElfoRoom
Room terminals

ElfoControl Home
Centralized control device

ElfoFresh
Air re-circulation

Domestic hot water storage

Comfort on a large scale 

Dwellings and villas
400 m2

Radiant panels
Ideal solution for heating and cooling for 
comfort and savings



ELFOControl home

Boiler with cond. + Pan.+ 
Split + rec. crossover flows

ELFOEnergy Horus

1. Solution specially designed for aesthetic and safety needs which 
are so essential in residential settings.

2. The innovative ventilation system increases the degree of silence, 
making it suitable for outdoor installation. 

3. The advanced technology allows the operating limits of old 
traditional systems to be autonomously exceeded, ensuring high 
energy efficiency even in severe climates.

Mixing module
The mixing group is an element that simplifies installation and correct 
management of the delivery to radiant panels and to fan coils or 
radiators in either heating or cooling mode.

Based on climatic conditions, ELFOControl activates the single 
elements of the system to provide the required comfort with 
maximum energy savings.
For example, during the winter, ELFOcontrol will activate only the heat 
pump and will order the heat pump to produce water at the ideal 
temperature, taking advantage of all the benefits of energy efficiency 
that come from it for the production of water at low temperatures.

When one or more rooms shows a significant difference from the 
set temperature, ELFOControl will activate the room terminal to 
quickly provide the desired temperature, overcoming the inertia of 
the radiant panel. In this kind of situation, ELFOcontrol will order the 
heat pump to produce water at the working temperature of the room 
terminals and it will activate the mixer valve in the mixer module to 
obtain the correct delivery temperature to the radiant panels. 

In more spacious homes, ensuring overall 
comfort while saving energy may seem 
unattainable. ELFOSystem shows you how to 
do it.

Super Comfort system
With fan units, heat pump, production of domestic hot 
water, air recirculation, radiant panels

Primary Energy Annual operating cost Emissions of CO
2

Boiler with cond. + Pan.+ 
Split + rec. crossover flows
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Heat pump  machine capable of transferring heat from a source at a lower 
temperature to a user at a higher temperature, thus heating it, through the 
use of electricity. If it is reversible, it allows the cycle to be reversed so that it 
operates in cooling mode.

Head the delivery pressure of a fan or pump to counteract the pressure drops 
of the system. It is measured in Pa or kPa.

Liquid cooler a machine used to lower the temperature of liquids used in 
industrial processes (such as water, glycol mixtures, oil) or of the liquid that 
acts as a source for the water-water or water-air units. Its main components 
finned packaged heat exchangers and fans.

Energy recovery (or heat recovery device) device that recovers heat dissipated 
by a machine to generate a useful effect. For an air treatment unit, the 
energy is recovered from the expelled air flow. For a liquid chiller the heat is 
recovered which would otherwise be disposed of by the condenser.

Active thermodynamic energy recovery device for reduction of consumption, 
used on the most modern air treatment systems. It recovers energy contained 
in flow of air expelled from the served environment, using a dedicated 
direct expansion refrigeration circuit, reversible in air-air heat pump mode. 
The energy thus recovered is used as the first high-efficiency step in the 
production of heating and cooling energy of the entire system.

Crossover flow energy recovery performs a heat exchange between two 
air flows, passing them alternatively over a series of coupled plates that 
are usually made of aluminium. The two air flows are perpendicular to one 
another, and are supported by special ventilating sections with high static 
pressure.

Air re-circulation with this process, part of the room air is expelled for 
hygienic reasons and replaced with fresh air.

Noise data indicating the noise of the machine in the environment.

Heat exchanger a device used to transfer heat between two fluids without 
these mixing with each other.

Set point is the value of temperature, humidity or another characteristic 
parameter relating to environmental well-being that, when adjusting an air 
conditioner, is fixed to reach such comfort.

Hydronic system indicates an air conditioning system that uses water as an 
intermediate medium. A chiller cools or heats the water that, through a pump, 
is made to circulate in pipes and sent to the internal units installed in the 
rooms to be air conditioned.

Geothermal probes a thermal exchange element used in geothermics
Energy source is a natural resource that allows a thermal exchange. The 
earth or water (underground, ground, river, lake, sea water) are thermal 
sources.

Split is an air conditioner divided into two sections: the external section is 
called “motor condensing”, while the external one is called “evaporating”. In 
portable units, the external sections is only represented by the condenser, 
connected to the air conditioner by means of hoses.  

TEWI (Total Equivalent Warming Index) This parameter assesses the impact 
of a system on the greenhouse effect. For an air conditioner it considers 
the direct impact of the refrigerating fluid and the CO 2 produced by its 
operation: the more efficient the system, the lower the TEWI and the lower the 
environmental impact.

Humidification atmospheric air is, at any temperature, a mixture with water. 
Humidification is the thermodynamic process with which the desired quantity 
of water is added to air.

Chiller unit unit providing chilled water (can also be referred to as water 
cooler).

Environment terminal unit is the peripheral device of an air conditioning 
system placed in the room to be serviced. 

Expansion valve an essential and indispensable component of the cooling 
circuit that triggers the expansion of the coolant, allowing it to evaporate 
inside the exchanger with the consequent heat absorption.

Cycle inversion valve 4-way valve that enables the inversion of the operating 
mode of the cooling cycle.

Plug fan a fan with reversed-blade rotors, high-efficiency, driven by a directly 
coupled motor, and hence without belt-pulley transmission.

Fan coil unit a type of environment terminal unit. It consists of a water-air 
heat exchanger that heats or cools an air flow by exchanging heat with 
water, a fan to move the air flow, a filter and a series of adjustable fins for air 
distribution.  

Glossary

ACS domestic hot water

Coil is a heat exchanger, normally between a fluid and air, where the 
fluid (refrigerating gas or water) flows inside copper pipes and air passes 
externally. In the construction the copper pipes are inserted in perforated 
superimposed aluminium sheets (the fins) and expanded so that mechanical 
contact is re-established between the copper and the aluminium.

Domestic hot water storage tank or heater is a hydraulic container of 
variable size that contains domestic hot water.

Latent heat is the heat released or absorbed when a fluid passes from 
the gas state to the liquid state or from the liquid state to the solid state 
and vice versa, without temperature variation. For example, when water 
is heated, it increases in temperature up to 100°C (it is absorbing sensible 
heat). Over 100°C, if you continue to provide heat (at ambient pressure), the 
water evaporates, it changes status without increasing the temperature, it is 
absorbing latent heat.

Sensible heat is the heat released or absorbed by a fluid with temperature 
decrease or increase. Together with the latent heat, it determines the total 
heat.

Chiller see chiller unit.

Cooling cycle set of changes in state of a fluid by means of which the heat 
can be “moved” from one section to another. There are 4 phases in the 
cooling cycle: evaporation, compression, condensation and expansion (or 
lamination).

Energy class is a product classification based on energy efficiency. Class A 
is the most efficient, class G the least efficient. The reference to determine the 
efficiency is the punctual COP.

Air conditioning refers to all the processes used to obtain the conditions 
of temperature, relative humidity, quality and air movement requested for 
people’s well-being.

CO2
 is the chemical symbol of carbon dioxide. It is produced by human beings 

when breathing.

Fossil fuel a natural substance that, when suitably refined, produces today’s 
fuels such as natural gas, oil (and its derivates) and coal.

Comfort is the special condition of well-being created by temperature, 
humidity, air quality, noise level and light in an environment, based on 
individual perceptions.

Compressor a device activated by an electric motor that raises the fluid 
pressure from the evaporation value to the condensation value.

Scroll compressor composed of two spirals, one fixed and one orbiting, 
inserted one inside the other. From the exterior, the gas is pushed to the 
centre of the spirals. Along the way, the volume of the chamber decreases, 
thus increasing the pressure of the gas. Featuring very few moving parts, it is 
highly reliable, produces no vibrations and is relatively quiet.

Condenser an exchanger in which the coolant condensates (i.e. passes from 
the gaseous state to the liquid state) and, while cooling down, transfers heat 
to another fluid (air or water) by warming it up.

COP Coefficient Of Performance. A COP equal to 3 means that, for 1 kWH 
of electric power consumed, the machine makes 3 kWH of thermal power 
available to heat the environment.

Dehumidification atmospheric air is, at any temperature, a mixture with 
water. Dehumidification is the thermodynamic process with which a certain 
quantity of water is removed from air.
Developer the person that follows the development and creation of a 
shopping centre.

EER (Energy Efficiency Ratio) this ratio refers to units in cooling mode.  An EER 
equal to 3 means that, for 1 kWH of electric power consumed, the machine 
makes 3 kWH of cooling power available to cool the environment.

Greenhouse effect indicates the effect caused by the release of greenhouse 
gases to the atmosphere. The gases let sunrays pass, whose energy turns 
into heat, the same gasses do not allow the reflection of thermal radiations 
towards space, thereby causing an increase in temperature. It is however 
thanks to the greenhouse effect that the Earth is inhabitable. However, for 
some years an excess of gases (especially CO2) has been degrading the 
effect, causing an increase in global temperatures.

Absorbed energy is the electrical energy consumed by air conditioners for the 
operation of their components (i.e. compressors, fans, auxiliary components).

Wind energy is a form of clean and renewable energy that uses special 
systems to transform the energy of wind into electricity.

ESEER (European Seasonal Energy Efficiency Ratio) extends the meaning of 
EER to the entire cycle of yearly operation. It is calculated as an opportune 
combination of various seasonal operating modes defined by Eurovent/CEN, 
especially those at partial load.

Direct expansion this term indicates that the evaporation of the coolant 
occurs in direct contact with the air to cool.

Eurovent is an independent organisation that certifies refrigerating and air 
conditioning products. This is the main point of reference for professionals 
in the filed and for users, who can thus count on the correctness of the data 
declared by the manufacturers.

Evaporator an exchanger in which the coolant evaporates (i.e. passes from 
the liquid state to the gaseous state) and, while heating up, absorbs heat 
from another fluid (air or water) by cooling it down.

Coolant/refrigerant fluid  is contained in the circuits of air conditioning and 
refrigeration machines, and through it heat transfer is achieved.

Free cooling indicates the cooling of a fluid via the effect induced by low 
external temperatures, without the activation of the refrigeration compressors 
and therefore with energy savings. In the treatment units, the fresh air is 
placed directly in the environment, while in chillers it cools special heat 
exchangers where the fluid to be cooled flows.

Geothermal means the ability to take advantage of the energy in the ground 
using special devices (geothermal probes) which are buried horizontally or 
vertically.

Ice protection system special measure in the refrigeration circuit which 
prevents the formation of ice at the base of the heat exchanger during 
operation in heat pump mode.

Cycle inversion an operation through which, with a 4-way valve, the 
evaporator and the condenser exchange functions in a way to be able to heat 
or cool an environment.

Routine/scheduled maintenance  verification, cleaning and calibration which 
is performed periodically according to a predefined programme.

Special maintenance operations of an exceptional nature, either for 
overhaul or for improvement, carried out on-site with special equipment or at 
authorized service centres.

Lamination/expansion device a device that lowers the pressure of the 
coolant from the condensation value to the evaporation value.

Radiant panel a terminal thermal exchange system that enables the heating 
and cooling of wide surfaces such as ceilings and floors.

Pressure drop indicates the reduction in the pressure of a fluid (e.g. water, air 
or coolant) caused by mechanical friction, changes in the section, curves and 
obstacles that may form inside pipes or ducts.



Services

Clivet services make the most of air conditioning systems, with 
specific responses to modern needs for major project in the 
residential field.

Transport
On request, Clivet organizes transport of the units from its plants to 
the place of use.

Clivet Assistance
With a complete service and maintenance programme, Clivet offers 
a wide range of services with continuity over time and prompt 
response times. This will ensure perfect operation of your air 
conditioning units.
The network of service centres extends nationwide. Staff are selected, 
trained and constantly updated by Clivet. We ensure skill, reliability 
and efficiency in any work that is performed.
With the agreement of  Clivet Assistance, costs for routine 
maintenance established when the contract is stipulated make it 
possible to plan its operating costs.

A perfect climate, complete service 
You system is in good hands
Certain costs
Single counterpart
Technical knowledge of units
Maximum system functionality
Optimized system costs
Scheduled work
Scheduled routine maintenance

All-inclusive contract
Clivet Assistance guarantees you get all the services you need in a 
clear, transparent and complete way.

Training courses for installers
Training is not just a set of notions in a drawer. On the contrary, 
is it the result of a training plan that fully structures, solidifies and 
reinforces the user. Training takes time to train, learn, understand 
and test. 
At the base of the Clivet philosophy, there is attention of the client, 
and therefore also training of the installer to make him autonomous 
in the installation of the Elfosystem Home system, all the way to start-
up. We want to dedicate a part of our time to training of installers 
and designers, organizing dedicated courses, composed of a 
theoretical part for presentation of systems and products and market 
opportunities, and a practical part with hands-on experience with 
the units themselves. 

The training path of Clivet has two levels:
· Course T1 + T2: basic course to present the basic principles of the 
Clivet system, its components and some examples of system design
· Course P3: Advanced course on system components, method of 
installation, start-up and maintenance, with a practical exam on a 
working system.

Location of the course
The courses are held in the Clivet Training Centre at our 
headquarters, where there is a special area with a Test Room for the 
practical part where working units have been installed.

Registration
The courses are held regularly year-round. 

For more information, course dates and registration, contact Clivet 
headquarters in Feltre.
Tel. 0439.3131  -  info@clivet.it

For further technical information and to find out about fiscal benefits, visit the 
Clivet website at www.clivet.com and www.clivet.co.uk

The data contained in this document is not binding and may be changed by the 
Manufacturer without notice. 
Reproduction, even partial, is prohibited..


	LR COPERTINA UK.pdf
	LR-UK CATALOGO.pdf

