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AREA
The indisputable voice of European RACHP contractors

• Funded in 1988 in Brussels, Belgium
• Represents RACHP contractors
• AREA in figures:
 20 national member associations 
 18 countries from EU and beyond
 > 9,000 companies (mainly SMEs)
 +/‐ 125,000 work force
 +/‐ € 20 bn annual turnover

Design, installation, maintenance and repair of all Refrigeration, 
Air Conditioning and Heat Pumps RACHP systems



AREA Priorities
General mission statement
"support and initiate activities to promote the industry and its high standards of quality, in 
order to serve users' interest in a safe and uninterrupted usage of efficient refrigeration, 
air conditioning and heat pump equipment, and to create and maintain a favourable 
business climate for European refrigeration, air conditioning and heat pump contractors, 
in terms of quality, safety, employment, fair competition and profitability".
General objectives
Harmonisation of education & training / certification
Promotion of technical evolutions
Environmental protection / tackling climate change / energy efficiency
Recommendations on and promotion of professional techniques & high-level standards
Key issues
Regulatory aspects
- F-Gas Regulation implementation and review
- Monitoring of Ozone Depleting Substances
- Energy efficiency  - Climate change
- Eco-design of energy-related products
Professional standards
- Heat pump installation
- F-gas certification and education
Professional guidance
- Low GWP refrigerants, certification and education



•For 40 years has been organizing training courses, seminars and 
conferences in the field of refrigeration, air conditioning 
• publishes the International Special Issue (ISI) of Industria & Formazione in 
2006, 2008, 2010, 2012, 2014, 2016. The magazine is published with UNEP 
and IIR, with an introduction from  the UN Under-Secretary General, Achim 
Steiner, and the Italian Minister of the Environment. Ddistributed at the 
climate change summits in Bangkok, New Delhi, Cancun and Doha,  the 
summits of the Montreal protocol in Durban,  Copenhagen  and Geneva. 
•Monthly publishes newsletters, emails and magazines
•international presence in Europe (particular in UK) and it is working with 
UNEP, UNIDO, UNDP in Rwanda, Benin, Gambia, Tunisia, Arabic Countries, 
Eritrea, Sri Lanka, Thailand etc…. 
•5.000 technicians trained every year 
•10 training centres in Italy – 3 in UK
•1000 technians trained in alternative refrigerants (HCs, CO2, NH3)

CENTRO STUDI GALILEO
Associazione dei Tecnici italiani del Freddo



17TH EUROPEAN CONFERENCE 
POLITECNICO OF MILANO  9-10 JUNE 2017

Last conference was under the Patronage of

THE LATEST TECHNOLOGY
IN AIR CONDITIONING AND REFRIGERATION INDUSTRY

NEW REFRIGERANTS, COMPONENTS AND EQUIPMENT
COLD STORAGE AND FOOD CONSERVATION

With the participation of 
United Nations Industrial Development Organisation (UNIDO)

United Nations Environment Programme (UNEP), 
Food and Agriculture Organisation of United Nation (FAO), 

International Institute of Refrigeration (IIR),  AFF, AREA, AHRI, ASHRAE, EPEE …….



6TH INTERNATIONAL SPECIAL ISSUE 2016-2017
LAUNCHED IN MONTREAL PROTOCOL  CONFERENCE IN KIGALI OCTOBER 2016

Presentation to international DELAGATIONS 
by UNEP-IIR-UNEP in Kigali

International Special Issue 
2016‐17



Courtesy of Danfoss

Emissions of refrigerants
Global Phase Down Kigali Amendment



-28%
-44%

„Business as Usual“
Without F-Gas 
Regulation & MAC

With F-Gas 
Regulation 
842/06 & MAC 
automotive 
directive 

Emissions of refrigerants
present and future in EU

The changes will bring to 
new emerging 
technologies and 
alternative refrigerants



no refrigerant 
represents the ideal 
solution in all cases and 
for every equipment –
each cooling application 
has to be looked at in its 
own merits and a 
professional choice must 
be made taking into 
account many more 
factors than simply GWP 

Applications Refrigerant

Industrial Refrigeration HFO 1234ze (?)*

All kind of Industrial Ref. Ammonia

Cascade systems Carbon Dioxide + Ammonia

Secondary fluids Carbon Dioxide

Commercial Refrigeration HFO 1234ze*

Cabinets Hydrocarbons

Bottle coolers Hydrocarbons

Supermarkets Carbon Dioxide

Domestic Refrigeration

freezers Hydrocarbons

Air Conditioning R32

Heat Pumps Hot Water Carbon Dioxide Trans-critical

Large Chillers Ammonia

Small Monobloc Air Conditioning Hydrocarbons

Automotive HFO 1234yf

Some Applications of 
low GWP alternative refrigerants

From AREA guidance 
on LOW GWP 
refrigerants

*more applications for 
HFOs and HFO blends will
probably be developed
with full commercialisation
of the refrigerants



Pros / Cons refrigerants

Every refrigerant has his own application



NEW REFRIGERANTS AND PERSPECTIVES 
IN REFERENCE TO 517/2014, F-GAS REGULATION,

ENERGY SAVING

• New low GWP refrigerants. Developments, 
perspectives and forecasts on new 
alternative refrigerants. New synthetic and 
natural refrigerants, pure and mixtures HFC, 
R32, HFO-1234yf/ze/za, HFO mixtures, CO2, 
ammonia, hydrocarbons; secondary 
refrigerants; lubricants for synthetic and 
natural refrigerants; refrigerants for mobile 
air conditioning. 

Ammonia Hydrocarbons CO2 HFO



NEW COMPONENTS AND EQUIPMENT IN RELATION 
TO NEW REFRIGERANTS, ENERGY SAVING AND 

ENVIRONMENTAL ISSUES

• Energy issues in relation to the air 
conditioning and refrigeration components 
and plants optimization: energy saving. 
Secondary refrigerant plants, ammonia, CO2, 
absorption, hydrocarbon systems. New 
technology compressors and systems, new 
technology energy optimization, new 
components for domestic, commercial and 
industrial refrigeration. New technology in air 
conditioning, refrigeration, process and 
design.



F-GAS REGULATION 517/2014, 
EUROPEAN AND INTERNATIONAL PHASE DOWN, 

CERTIFICATIONS AND LICENCES 

• F-Gas Regulation: HFC Phase-down, 
inspections, logbook, refrigerants 
handling, trainings. alternative 
refrigerants. Containment. European 
certification and licences, world 
situation. Production and installation, 
standards, eco design, eco-labelling.



NEW CONTROL TECHNOLOGIES, THE COLD CHAIN, 
COLD STORAGE AND TRANSPORT, 

FOOD CONSERVATION

• New technology in the cold chain: cold 
storage, refrigeration; food 
conservation and preservation; 
applications in commercial, domestic, 
supermarkets and industry. New 
equipment and controls. Energy saving 
optimization. Insulation; environmental 
control in food processes, safety 
control in the cold chain: ATP.



Contractors’ training with low 
GWP refrigerants: mind the gap! 

Kigali Amendment includes measures 
in favour of a decreased use of HFCs 
in RACHP equipment. Such measures 
would, in turn, result in an increased 
use of alternatives, namely low GWP 
(global warming potential) refrigerants, 
and in particular the so-called “natural 
refrigerants” (CO2, hydrocarbons and 
ammonia). Mindful of the key role 
played by contractors in the safe, 
efficient and reliable functioning of 
equipment working with natural 
refrigerants, AREA sought an 
overview of the availability and level of 
training in the EU. 

Solution could be starting from the F-Gas certification 
of personnel adding modules for natural refrigerants

In EU:
Report of EU commission presented at 
Consultation Forum 1st December



Recommendations of AREA: Minimum Requirements 
for the specific refrigerant HC – NH3– CO2– HFO

COMPETENCE OF SERVICE TECHNICIANS
Assessment:      P Practical T Thoretical HC NH3 CO2 HFO

BASIC THERMODYNAMICS AND PHYSICS T T T T

• Properties : temperature, pressure, density, thermal capacity..
• Differences between Low GWP refrigerants and HFCs
• ……

GOOD PRACTICE P P P P

• Identify typical application
• State and identify the commonly used refrigerants designation
• ……

HEALTH AND SAFETY REQUIREMENTS P P P P

• Safe system shutdown and isolation
• Extinguish a fire, First aid care treatment
• ……

REGULATIONS AND STANDARDS T T T T

• Knowledge of International and National Regulations standards 
• Storage of the refrigerant
• …….



AREA guidelines (1)
• Low GWP Refrigerants
Guidance on minimum requirements 
for contractors in RSS
Training & Certification

Used by several 
EU member 
states for 
implementing 
national 
legislations and 
recommendations



Example: training for 
Hydrocarbons

Course details
•Thermodynamic characteristic of Hydrocarbons as refrigerant ‐ p/h diagram
•Specific components for Hydrocarbons
•Electronic components suitable for flammable refrigerants
•Refrigeration and Air conditioning applications with HC
•Recovery or Venting Hydrocarbons
•Vacuum‐Charging procedures
•Leak testing
•Mechanical/compression joint connections – avoid brazing
•Flammability and safety issues, first aid
•Conversion HCFC – HFC systems into HC
•National and European regulations and standards
•Transport and storage requirements
•Logbook

Necessary equipment and components (minimum)
•Test Rig equipped with Pressure Gauges, sight glasses in key points, service valves for connections, temperature well ‐ thermowell (Domestic/Commercial
refrigerator or small packaged portable air conditioning unit)
•Mechanical/compression joint tool and connectors
•Nitrogen Regulator ‐ Cylinder of High Purity Nitrogen
•Electronic Weighing Platform
•Hydrocarbon Cylinder
•Electronic or analogue Vacuum gauge
•Manifold set ‐ Hoses with ball valves
•Vacuum Pumps and Hose
•Electronic Leak Detector (suit HC)
•Proprietary Leak Spray
•Temperature meter
•Ammeter
•Tools, Pipe Cutters, Pipe Deburring Tool, Pipework Expanders, Hacksaws, Brazing Rods
•Flaring Tool
•Personal protective equipment



AREA guidelines (2)
• Equipment for refrigerants 
with lower (A2L) and 
higher (A3) flammability

Example of Figure from the 
guideline:   Possible sources for 
leakage and safety equipment 
used when filling flammable 

refrigerant



AREA guidelines (3)
• R32 combability



The Refrigeration, Air Conditioning and Heat Pumps systems 
containing fluorinated refrigerants in EU should have: 
- Logbook 
- Periodical inspections
- Installation, repair only by certified craftsmen
- Right equipment (also suitable for alternative refrigerants)

In Pills: To prevent refrigerant 
emissions and increase safety 
 Training and certification

Before 842/2006
Now 517/2014



The Gambia (LVC)

Outcome: Technical and financial support on replacement refrigerants, and 
reducing greenhouse gas emissions and operational costs, is ensured.

Aim: To pilot a technology transfer mechanism through the establishment and 
operation of the technical support mechanism, while introducing innovative 
technologies to this sector. 

The technology focus will be on energy efficiency improvements; reduction of 
ODS leaks and reduction of contaminated refrigerants; and introduction of 
two types of demonstration systems – one using hydrocarbon refrigerant 
for retrofits and a second full‐scale CO2 industrial or commercial unit with 
cascade – to be piloted in a training environment.

Technology and knowledge
Training, Assessment 

 Similar project in Tunisia



Training and certification worldwide 
• Together with the UN implementing 

agencies UNEP, UNIDO, UNDP over 
the past few years AREA has been 
deeply involved in helping developing 
countries through training RSS 
technicians to install, repair, maintain 
and design RAC systems  and 
numerous Certification Sessions in 
Europe, Africa and Asia.

• Pics from top: Rwanda, Former 
Soviet Union Rep, Benin, Gambia, 
and also Ghana, Tunisia, Eritrea, 
Montenegro, Saudi Arabia, Turkey… 
etc…).



Certification
is the best practical method to 
verify the competence of personnel 
handling refrigerants and to ensure 
the correct installation, 
maintenance, repair and
dismantling of a refrigeration, 
airconditioning and heat pump 
systems.



EN378:2016
“Refrigerating systems and heat pumps ‐ Safety

and environmental requirements” safety standard

• EN378 is a safety and environmental standard, published by 
CEN, the European Committee for Standards. 

• It provides guidance for companies who design, construct, 
install, operate, maintain and use vapour compression 
systems for refrigeration, air‐conditioning, heat pumps, 
chillers and other similar systems. 

• It is published in four parts, which cover definitions, design 
(including manufacturing), installation (including 
commissioning) and operation (including maintenance 
requirements). 

• In total, the four parts are approximately 180 pages long.



EN378:2016
“Refrigerating systems and heat pumps ‐ Safety

and environmental requirements” safety standard

• EN378 was revised to bring it into alignment with 
ISO5149 the international safety standard. 

• This included introduction of an additional flammability 
class, 2L, to the method of charge calculation based on 
refrigerant classification and the addition of two new 
alternative methods of charge calculation.



Blended learning for alternative refrigerants 
in new equipment – Used by the Industry

safety, efficiency, reliability and containment 

e-learning

classroom 
practice

e-library

Co-financed by
We are proud to have among our 

stakeholders the European Commission 
DG Clima & UNEP Ozone Action

REAL 
Alternatives

www.realalternatives.eu



A European project co-funded by the EU Leonardo Life Long 
Learning programme to address skills needs in technicians in 
the refrigeration, air conditioning and heat pump sector in:

• Carbon dioxide CO2 R744
• Ammonia NH3 R717
• Hydrocarbon HC R600a-R290-R1270
• Low Flammables (HFOs/R32 etc)

Addresses safety, efficiency, reliability and containment 
aspects of service and maintenance.  

Critical safety factors associated with alternative refrigerants:

• Flammability
• Toxicity
• Higher system pressures

Refrigerant Emissions and Leakage-blended learning for 
ALTERNATIVE REFRIGERANTS in new equipment



Sharing best practice across Europe for an INDEPENDENT
training and education in Alternative Refrigerants

Institute of 
Refrigeration

London South 
Bank University

Air Conditioning and
Refrigeration European

Association

Informationszentrum 
für Kälte- Klima- und 

Energietechnik gGmbH

Foundation for
the Protection of the
Ozone Layer, Poland

Associazione
Tecnici del 

Freddo, Italy
Limburg Catholic 
University College



• flexible learning programmes for use by individuals, 
companies or training providers.

• multi-lingual website

• interactive e-learning in five languages (more countries 
interested to translate it)

• searchable e-library with over free 100 downloads you can add to

• tracking spreadsheets, report formats and other tools

• standard on-line tests and controlled assessment papers with 
optional certification

• opportunities for stakeholders to contribute and update the 
materials and resources

• downloadable guides and training booklets  

REAL Alternatives blended learning resources:



Real Alternatives Europe programme modules:

1. Introduction to Alternative Refrigerants ‐ safety, efficiency, 
reliability and good practice

2.    System design using alternative refrigerants
3.    Containment and leak detection of alternative refrigerants
4.    Maintenance and repair of alternative refrigerant systems
5.     Retrofitting existing systems
6.     Checklist of legal obligations  when working with alt refrig
7.    Measuring the financial and environmental impact of leakage
8.    Tools and guidance for conducting site surveys 

Technical content of materials



Website and e-library already available 
E-LEARNING

REAL 
Alternatives

www.realalternatives.eu



How you can get involved  

• become a stakeholder 

• add technical material to the e-library now

• sign up technicians for the FREE e-learning courses 
available since 2016

• register to deliver classroom training courses using these 
materials as an employer or training provider 

• register for updates at the website, follow us on twitter

• translate in other languages

• spread the word…

.









 In Kigali–Rwanda has been decided the future of a 
HFCs phase down worldwide under the Protocol of 
Montreal

The sector is ready to change to new systems

Are the Service Technicians, the End users and the 
Operators ready?  training and certification 

To preserve our water, our climate and our 
environment we should move to new refrigerants 
but we should do it with competence. 

Conclusions



THANK YOU!
Email:  buoni@centrogalileo.it

Marco Buoni
VicePresident, AREA

Air Conditioning & Refrigeration European contractors’ Association
(www.area-eur.be) 

Secretary General Italian Association of Refrigeration Technician, ATF  
(www.associazioneATF.org)


