
Over the past decade several types of EU 
legislation came into force affecting the 
HVAC sector in Europe, both Regulations 
(which are automatically applicable in 
member states) as well as Directives (which 
have to be transposed into the national 
legislation of member states). Over the last 
five years several of these regulations and 
directives have been reviewed. Most of 
these legislations have the target to reduce 
the energy consumption, stimulate the use 
of renewable energy and reduce the CO2 
equivalent emissions in order to minimize 
the global warming impact.

Sometimes directives can be implemented by 
member states with a lot of national “freedom”, 
a typical example is the Energy Performance 

of Buildings Directive, which is implemented for 

example in France as RT2012 and in the Netherlands 
as NEN7120. Figure 1 is showing an overview of the 
most important directives and the level of interaction.

Reduction on the use of f-gases
One of the latest legislation getting into force was the 
revision of the f-gas Regulation in order to reduce the 
emissions of f-gases, expressed in CO2 equivalents. 
Whilst the original 2006 F gas regulation mainly 
focused on reduction of emissions through certifica-

tion of installers, regular inspection 
of systems and logbooks, the revised 
F gas regulation adds an important 
additional measure : a gradual reduc-
tion of HFC consumption (also in 
CO2 equivalents) by imposing quota 
on producers and importers of bulk 
HFCs. In addition, the revised F gas 
regulation adds a number of product 
bans, eg. HFCs with the highest 
global warming potential (GWP ≥ 
2.500) will be banned in stationary 
refrigeration systems from 2020 , 
HFCs with a GWP ≥ 150 will be 
banned in domestic refrigerators and 
freezers from 2015 and in commercial 
domestic refrigerators and freezers 
from 2022. The GWP150 limit will 
also apply to multipack centralised 
refrigeration systems for commercial Figure 1. Effect of EU legislation in building sector.
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use with a rated capacity of 40 kW or more, except 
when they use cascade systems where the primary 
refrigerant circuit is limited to a GWP below 1500.. 
Another example, starting from 2025, small single split 
air conditioning systems with less than 3kg of refrig-
erant should use refrigerants not exceeding a GWP 
of 750. It is important to understand that the main 
driver towards refrigerants with a lower GWP value 
compared to today will not come from the bans but 
from the imposed “consumption phase down” – the 
quota system for importers and producers of HFCs.

Global warming impact, have to look 
beyond GWP
The phase down on consumption of HFCs can be 
achieved with a combination of measures, some appli-
cations may be able to use non-HFC refrigerants, while 
others will change to HFCs with a lower GWP value. 
It is also beneficial to reduce the refrigerant charge 
amount, as the phase down is based on CO2 equiva-
lents, so kgxGWP, not only GWP. And finally, the 
phase down applies only to new HFCs placed on the 
market, so recovering and reusing existing HFCs will 
also become very interesting in the future.

There is no one-size-fits all solution regarding the future 
refrigerants to be used. Each manufacturer will have 
to evaluate the options, taking into account not only 
GWP or kgxGWP but also looking at energy efficiency, 
safety and economic affordability.

In the air conditioning and heat pump sector, the refrig-
erant R32 has promising characteristics. The energy 
efficiency is higher compared to the commonly used 
R410A, whilst the GWP is only 1/3rd of R410A. In 
addition, for the same capacity output, the refrigerant 
charge amount can be reduced.

Point of attention in certain member states may be: 
the mild flammability of R32. Although very well 
controllable, certain member states have ruling in their 
building codes that certain buildings may not contain 
any flammable refrigerant at all. A good example how 
different directives, local building codes and industry 
innovations are not supporting each other but in fact 
could work contra-productive. It is obvious, it is impor-
tant to watch continuously if one legislation or ruling 
is not conflicting with another one and to avoid double 
work.

Growing market
Heat pumps, reversible air conditioning systems are 
more and more seen as sustainable systems to realize 

energy savings in the built environment. In today’s 
newly built offices and large renovations, the use of 
heat pumps with heating and cooling functions in one 
integrated system are more standard than exception. 
Besides real estate sector realizes a good climate system 
is important to improve the health, well-being , thus 
productivity of people working, residing in these build-
ings. Taking a higher productivity into consideration, 
an investment in a heat pump solution, using renew-
able energy, is often earned back in an acceptable time 
period. The market for heat pumps with cooling func-
tion, or in other words a reversible air conditioning is 
growing and fitting with the different European targets 
in terms of energy reduction, CO2 reduction and use of 
renewable energy. Was cooling seen as “luxury” in the 
past, in todays, new well insulated buildings cooling 
is as important as heating to secure the well-being of 
people.

As this technology is still rather new for stakeholders 
like: architects, installers, investors, but also for building 
codes and standards developers, a proper training is 
required, but also an understandable integration in 
building codes and standards.

Last but not least, investors should have the oppor-
tunity to see and experience the best practises in the 
market and not feel frustrated about the lack of know-
how among other stakeholders in the building industry 
chain. Figure 2 is giving an example of a low energy 
multi-functional building.

Never ending attention to educate 
skills
The demand for qualified people will grow strongly. In 
the future, after 2020 we may expect every new building 
and/or renovated building will make use of (reversible) 
heat pump technology. Today the capacity to fulfil this 
demand is far from sufficient. Not only on the installation 

Figure 2. Need for innovative systems.
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level but also on level of design and engineering. Strong 
focus on education has to be made to succeed in the ambi-
tion making all newly build buildings energy neutral by 
2020. Every company in the building sector will have to 
pick-up its own responsibility to invest in increasing the 
know-how level on low energy buildings and integrating 
smart systems to allow energy neutral buildings.

New concepts
This period allows to come with innovations in the 
building industry. Not only because of the f-gasregula-
tion, but also because of the focus on energy saving, 
the awareness besides energy saving also health and 
well-being in buildings are important. Technological 
innovations will follow in the field of smart grids , phase 

change materials, ventilation and air quality, user inter-
faces etcetera. A central role is expected for (reversible) 
heat pumps as they address all targets set by the EU in 
terms of energy efficiency, CO2 reduction and use of 
renewable energy.

The challenge is up to the building industry to review 
the building process to give sufficient space for innova-
tions to make energy neutral buildings while keeping 
a high level of comfort, safety and health. Current 
best available technologies are already available. Now 
it is up to the mind-set of the people involved in the 
building process and the flexibility of the persons 
involved in standards and rules to allow best available 
technologies. 
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REHVA Guidebook on  
Mixing ventilation
Mixing ventilation is the most common ventilation strategy in 
commercial and residential buildings. Introduced will be the new 
design guide that gives overview of nature of mixing ventilation, 
design methods and evaluation of the indoor conditions.  
The Guidebook shows practical examples of the case-studies.

No 19

REHVA Guidebook on GEOTABS No 20

This REHVA Task Force, in cooperation with CEN, prepared technical 
definitions and energy calculation principles for nearly zero energy 
buildings requi-red in the implementation of the Energy performance 
of buildings directive recast. This 2013 revision replaces 2011 version. 
These technical definitions and specifications were prepared in 
the level of detail to be suitable for the implementation in national 
building codes. The intention of the Task Force is to help the experts 
in the Member States to define the nearly zero energy buildings in a 
uniform way in national regulation.
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Improving the ventilation effectiveness allows the indoor air quali-
ty to be significantly enhanced without the need for higher air 
changes in the building, thereby avoiding the higher costs and 
energy consumption associated with increasing the ventilation 
rates. This Guidebook provides easy-to-understand descriptions 
of the indices used to mesure the performance of a ventilation 
system and which indices to use in different cases. 

NO: 2NO: 2  

Chilled beam systems are primarily used for cooling and ventila-
tion in spaces, which appreciate good indoor environmental quali-
ty and individual space control. Active chilled beams are con-
nected to the ventilation ductwork, high temperature cold water, 
and when desired, low temperature hot water system. Primary air 
supply induces room air to be recirculated through the heat ex-
changer of the chilled beam. In order to cool or heat the room 
either cold or warm water is cycled through the heat exchanger. 

NO: 5NO: 5  

Indoor Climate and Productivity in Offices Guidebook shows how 
to quantify the effects of indoor environment on office work and 
also how to include these effects in the calculation of building 
costs. Such calculations have not been performed previously, 
because very little data has been available. The quantitative 
relationships presented in this Guidebook can be used to calcu-
late the costs and benefits of running and operating the building. 

NO: 6NO: 6  

This Guidebook describes the systems that use water as heat-
carrier and when the heat exchange within the conditioned space 
is more than 50% radiant. Embedded systems insulated from the 
main building structure (floor, wall and ceiling) are used in all 
types of buildings and work with heat carriers at low temperatures 
for heating and relatively high temperature for cooling. 

NO: 7NO: 7  

Cleanliness of ventilation systems Guidebook aims to show that 
indoor environmental conditions substantially influence health and 
productivity. This Guidebook presents criteria and methods on 
how to design, install and maintain clean air handling systems for 
better indoor air quality. 

NO: 8NO: 8  

Hygiene requirement is intended to provide a holistic formulation of 
hygiene-related constructional, technical and organisational requi-
rements to be observed in the planning, manufacture, execution, 
operation and maintenance of ventilating and air-conditioning 
systems. These requirements for ventilating and air-conditioning 
systems primarily serve to protect human health. 

NO: 9NO: 9  

CFD-calculations have been rapidly developed to a powerful tool 
for the analysis of air pollution distribution in various spaces. 
However, the user of CFD-calculation should be aware of the 
basic principles of calculations and specifically the boundary 
conditions. Computational Fluid Dynamics (CFD) – in Ventilation 
Design models is written by a working group of highly qualified 
international experts representing research, consulting and de-
sign.  

NO: 10NO: 10  

Air filtration Guidebook will help the designer and user to unders-
tand the background and criteria for air filtration, how to select air 
filters and avoid problems associated with hygienic and other 
conditions at operation of air filters. The selection of air filters is 
based on external conditions such as levels of existing pollutants, 
indoor air quality and energy efficiency requirements. 

NO: 11NO: 11  

Solar Shading Guidebook gives a solid background on the phy-
sics of solar radiation and its behaviour in window with solar 
shading systems. Major focus of the Guidebook is on the effect of 
solar shading in the use of energy for cooling, heating and ligh-
ting. The book gives also practical guidance for selection, installa-
tion and operation of solar shading as well as future trends in 
integration of HVAC-systems with solar control. 

NO: 12NO: 12  

School buildings represent a significant part of the building stock 
and also a noteworthy part of the total energy use. Indoor and 
Energy Efficiency in Schools Guidebook describes the optimal 
design and operation of schools with respect to low energy cost 
and performance of the students. It focuses particularly on ener-
gy efficient systems for a healthy indoor environment. 

NO: 13NO: 13  

This new REHVA Guidebook gives building professionals a 
useful support in the practical measurements and monitoring of 
the indoor climate in buildings. Wireless technologies for mea-
surement and monitoring has allowed enlarging significantly 
number of possible applications, especially in existing buildings. 
The Guidebook illustrates with several cases the instrumentation 
for the monitoring and assessment of indoor climate. 

NO: 14NO: 14  

This guidebook is focused on modern methods for design, control 
and operation of energy efficient heating systems in large spaces 
and industrial halls. The book deals with thermal comfort, light and 
dark gas radiant heaters, panel radiant heating, floor heating and 
industrial air heating systems. Various heating systems are illus-
trated with case studies. Design principles, methods and modeling 
tools are presented for various systems. 

NO: 15NO: 15  

This guidebook talks about the interaction of sustainability and 
Heating, ventilation and air–conditioning. HVAC technologies used 
in sustainable buildings are described. This book also provides a 
list of questions to be asked in various phrases of building’s life 
time. Different case studies of sustainable office buildings are 
presented.  NEW 
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