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❑ The question is how to manage health and safety risks related to the design, 
manufacture, installation, use and maintenance of refrigeration and air 
conditioning equipment.
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❑ For a number of years the Serbian Society for HVAC and R has been working on 
new refrigeration technologies favourable for preserving the climate and ozone 
layer and improving the energy efficiency of equipment and systems.

❑ Regulations in the field of refrigeration technology have an important role.



Downloaded from the internet

Researchers at the National Institute of Standards and Technology (NIST - part of

the U.S. Department of Commerce; NIST is one of the nation's oldest physical science

laboratories) have just completed a multiyear study to identify the "best" candidates

for future use as air conditioning refrigerants that will have the lowest impact on the

climate.

In other words, the NIST study found no ideal refrigerant that combined low "global

warming potential" (GWP) with other desirable performance and safety features

such as being both nonflammable and nontoxic.
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GWP – Global Warming Potential

ODP - Ozone Depletion Potential

The coming into force of the new F - gas 
regulation in the EU (EU 517/2014) is 
making the use of natural refrigerant fluids 
with GWP under 150 ever more widespread. 
The use of synthetic refrigeration fluids is 
being limited.



5

The prohibition 
of the use of 
HFC in newly 
installed 
equipment (EU)



6

The price of R410A in Q4 2018 and Q1 2019 in the EU was between 40 and 50 EUR/kg

Changes to the price of refrigerant fluids in 
the EU market



SERVICING

EU regulations envisage the prohibition of use of refrigeration fluids with GWP over 2,500, 
not only when procuring new equipment, but also in existing installations. 
Since 2020, in the EU it is prohibited to service existing refrigeration equipment with
HFCs with a GWP of 2,500 and above, unless using recycled or regenerated refrigerant 
fluids.

Such HFC refrigerant fluids will be usable in existing equipment until 2030.

After 01/01/2030 the ABSOLUTE PROHIBITION OF SERVICING for devices with HFC 
refrigerants will come into force! 

In the long-term, we already need to seek solutions with natural refrigeration fluids or 
fluids with low GWP.

The Director of Daikin has announced a new refrigeration fluid with GWP = 10 or less and 
the elimination of R32.
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WHAT IS THE TRUE IMPACT OF REFRIGERATION SYSTEMS ON GLOBAL WARMING

How many kilometres can you cross driving a mid-class car* to emit the amount 
of CO2 equivalent to the leaking of 1 kg of R404a?

*a modern diesel engine with 150 HP emits 119 g/km

Answer: 33,000 km!
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HCFC refrigerants are being phase out of use. New devices cannot be delivered within the territory of the 
EU with HCFC refrigerants.

The use of HFCs is being limited due to their impact on global warming. Quotas have also been 
introduced for manufacture and import, thus a deficit of HFCs is felt in the market and their price is 
growing.

Natural refrigerants are in vogue again, particularly ammonia, propane and CO2. Their use has 
significantly increased recently, both in the EU and in Serbia.

Ammonia is used most in industrial refrigeration, while commercial refrigeration uses propane and CO2. 
For the achievement of low temperatures (tisp.= -40°C) the most efficient and environmental acceptable is 
a combination of refrigerant fluids in a cascade system of CO2/NH3 .
Classical CO2 systems operating in the transcritical area with air coolers have insufficient energy efficiency 
at higher temperatures. New solutions with parallel compression or with ejectors offer the option of 
using CO2 even at higher ambient temperatures. These solutions provide higher energy efficiency even 
compared to existing synthetic refrigerant fluids. One deficiency is high operating pressures that may 
even exceed 100 bar.
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Sorting and classification of refrigeration fluids into safety groups
The designation has two alphanumeric characters (e.g. A2); the capital letter corresponds to the toxicity, 
the numeral to flammability.
➢ Classification of toxicity
Refrigeration fluids have been divided into two groups by toxicity:
• Class A designates fluids where toxicity has not been identified in concentrations below or equal to 400
ppm,
• Class B designates fluids where there is evidence of toxicity in concentrations below 400 ppm.
➢ Classification of flammability
Refrigeration fluids have been divided into three groups by flammability:

• Class 1 designates fluids that show no spreading of flames during testing at an air temperature of 21°C 
and a pressure of 101 kPa,
• Class 2 designates fluids that have a lower flammability limit (LFL) at a concentration of over 0.10 kg/m3 
of air at a temperature of 21°C and pressure of 101 kPa and combustion temperature below 19 kJ/kg,
• Class 3 designates easily flammable fluids as defined by their lower flammability limit (LFL) at 
concentrations below or equal to 0.10 kg/m3 of air at a temperature of 21°C and pressure of 101 kPa or 
those that have a combustion temperature greater than or equal to 19 kJ/kg.



❑ On a global level, the International Electrotechnical Commission (IEC), through
its SC61C Sub-Committee Working Group (WG4), is working on raising the
charge limit for flammable (A3) refrigerants. The new maximum charge under
consideration for propane, is 500g. for small factory-sealed appliances in each
separate refrigerant circuit.

❑ Until recently, the limit was at 150g.

❑ The permitted limit in the USA is 300g. They do not recognize international
regulations.

❑ A large number of supermarkets have been built in Serbia in the last 2-3 years
with propane as the refrigerant. There is no organised training for service
technicians for operating flammable refrigerants. 11
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Propane R290 – Class A3



Amount of propane
inside the building
Example: Supermarket

- refrigeration chambers -

The total R290 amount

in all three refrigeration chambers

is 2550g. 

No Purpose t[°C] Pcs/cir R290/cir R290 tot

1 fruit&vegetables +8 1/2 145g 290g

2 meat&dairy +2 2/2 145g 580g

3 frozen items -24 4/3 140g 1680g
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Monolithic refrigerant units for roof 
installations for positive and negative 
temperatures in refrigeration 
chambers.
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The permitted flammable refrigerant charge in the refrigeration system represents the maximum 

amount that could occur in an occupied (enclosed) space due to leakage.

Under EN378: 2016, the amount of refrigerant fluid permitted in “occupied space” for use in 

refrigeration technology is:

20% x LFL x Room volume

Where:

LFL - Lower Flammability Limit - minimum concentration of refrigeration fluid that can spread flame 

through a homogeneous mix of refrigeration fluid and air measured at 21°C and 101,3 kPa (in kilogram 

per m3 of space)

For propane, LFL = 0.038 kg / m3
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❑ Propane is an attractive refrigeration fluid for aggregate devices installed

outside the building, accessible only to authorised personnel.

❑ For propane aggregate refrigeration devices in many countries there is no

charge limit if the propane is outside the building or in an engineering room.

❑ Propane chillers are cheaper to manufacture than ammonia chillers since

they rely on the same or similar components as used for devices with

synthetic refrigeration fluids. This is particularly so for lower refrigeration

power devices.
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A cascade CO2/NH3 is the most efficient and environmentally acceptable combination
of refrigeration fluids in industrial refrigeration for achieving low temperatures
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Ammonia NH3 (R717)

Ammonia is cheap to produce and energy efficient for use. It is classified 

under Class B2. Ammonia is toxic and may be flammable under certain 

combinations. Most refrigerants have no odour, but ammonia gives off a 

very acidic smell, so it is easy to notice leakage. Unlike most refrigerating 

fluids, ammonia is lighter than air. Therefore refrigeration aggregates for 

air conditioning are installed in a container set up on the roof of the 

building.
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NH3 chiller with 
air-cooled 
microchannel 
condenser
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NH3 chiller with 
air-cooled 
microchannel 
condenser
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AIRMATIK-3 REFRIGERATION UNIT 1/N6M-M160-E138
Refrigeration power 410 kW, tisp.= -10°C; tkond.= +40°C

Device price 130,000.00 EUR

*
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Important international standards related to operating safety, such as ANSI / ASHRAE 34, ANSI / 
ASHRAE 15 and EN 378 have been updated in 2016.

Amendments are expected during the coming years in accordance with practical experience and 
new research. 

*
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REGULATIONS IN SERBIA

➢ Regulation on the treatment of ozone depletion substances, and 
conditions for issuing permits for the import and export of such 
substances

➢ Regulation on the handling of fluorinated greenhouse gases and 
conditions for issuing permits for the import and export of such gases

➢ Regulation on the certification of persons conducting certain activities 
regarding ozone depleting substances and certain fluorinated 
greenhouse gases

➢ Law on Air Protection
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*
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*

LAW ON AIR 

PROTECTION
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*

*
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REGULATION on the 
treatment of ozone 
depleting substances
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REGULATION on the 
treatment of fluorinated 
greenhouse gases
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*

*
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*

REGULATION on the 
treatment of fluorinated 
greenhouse gases
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Conclusion:

There is no ideal refrigeration fluid for all applications, but a plethora of variants.

Non-flammable refrigeration fluids:
o R448A/R449A  (GWP ~1300), steam injection for MINUS applications
o R513A or R450A  (GWP ~600), only for PLUS applications
o R744 (CO2) (GWP = 1), challenges with application in areas with high ambient temperatures

Flammable refrigeration fluids:
▪ R290 (GWP ~3), flammability and charge limit in certain applications represent limits
▪ HFO (GWP ~150/300), high temperatures at the end of compression, high price, technologically 

complex manufacture
▪ R717 (NH3) (GWP < 1), toxic
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❑ All refrigeration fluids are hazardous if used incorrectly.

❑ The selection of refrigeration fluid requires more knowledge. This choice is the responsibility of designers
who have not completed the necessary training for working with natural refrigeration fluids.

❑ Designers, equipment manufacturers, assembly and service technicians must ensure that the use of
natural refrigeration fluid-based equipment or plants minimizes risks for human health and safety.

❑ Underqualified staff working on the above tasks may lead to explosions and fires. Staff need to complete
appropriate training.

❑ A person competent to work with refrigeration fluids is a person that was trained to acquire the
knowledge and skills to perform the task. Under five percent of technicians working on the servicing and
maintenance of refrigeration equipment in the EU have completed training for working with flammable
refrigeration fluids.

❑ It is necessary to establish an international platform for the exchange of knowledge and experience
regarding equipment or plants based on flammable or toxic refrigeration fluids.

❑ At the national level it is necessary to organised training for service technicians for working with natural,
and particularly flammable refrigeration fluids.
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Thank you for your 
attention

s.pejkovic@mts.rs
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