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Dear Readers,

In 2016, eurammon commemorates its 20th 
anniversary. This is a reason to celebrate 
and a good opportunity to assess our cur-
rent situation. Since the initiative rolled out 
in 1996, eurammon has made great steps 
in improving awareness and acceptance 
of natural refrigerants among operators 
of refrigeration and air conditioning sys-
tems – while at the same time contributing 
substantially towards a more eco-friendly 
and sustainable refrigeration technology. 
Besides all this, the association itself has 
also seen a remarkable development. The 
European initiative which kicked off with 
eleven members now comprises almost 80 
members in 26 countries around the globe 
and is expected to increase further. From 
page 36, we invite you to take a quick 
journey through the past, present and 
future of eurammon. 

Natural refrigerants are becoming increas-
ingly popular, and this makes our work 
ever more important. New sustainable 
solutions can only be marketable if there 
is an understanding for them. Therefore, 

we always aim to provide our members 
and all interested parties with information 
about the latest developments in refrigera-
tion technologies. This year, for instance, 
eurammon published the „Hydrocarbons“ 
information leaflet. In this leaflet, the as-
sociation provides detailed information on 
popular natural refrigerants such as pro-
pane, isobutane and propylene, highlights 
their physical and chemical properties, 
lists typical application fields and gives 
advice about their application. Check it 
out from page 10.

Awareness on environmental issues is on 
the rise in today‘s society, and subjects 
such as energy efficiency and resource 
conservation are becoming the focus of 
public attention. Even the refrigeration and 
air conditioning sectors are taking on the 
challenge of implementing eco-friendly 
solutions to minimise the use of resources 
and costs. The revised EU regulation on 
fluorinated greenhouse gases alone suf-
fices to highlight the requirements imposed 
by the legislator on the use of climate- and 

eco-friendly system solutions. Natural re-
frigerants have proven to be particularly 
energy-efficient. Check out the interview 
from page 32 in this magazine to dis-
cover why their use has such a positive 
effect on the energy efficiency of systems, 
and which applications they are most 
suited for. From page 6, we also have 
a look at the life cycle costs of natural 
refrigerants. 

In the future, we also want to further com-
mit ourselves consequently to use natural
refrigerants even more by actively pro-
moting the knowledge transfer between 
all interest groups. To achieve this, we 
break new ground and increasingly
invest in digital communication in social 
networks. Since the beginning of the year, 
eurammon has been maintaining both
a facebook page and a LinkedIn page. 
Because our target for the future is clear: 
to further reduce reservations against
natural refrigerants such as ammonia or 
CO2, and to promote understanding on 
their safe use.   

Monika Witt
Chairperson, eurammon

Dr. Karin Jahn
Managing Director, eurammon

Enjoy your read! 
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Air coolers with an operating 
pressure of up to 80 bar
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Mastering technologies
Güntner has manufactured heat exchangers for natural refrigerants for 85 years – tailor-made, 
reliable and durable. Your high expectations when it comes to operational reliability and energy 
effi ciency are our benchmark. We carry out basic research on the internal and external heat 
transfer. The result: Innovations with a capacity portfolio whose variety and quality is unrivalled –
a good basis for a successful business relationship.
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At first glance, the initial investment costs 
for systems using natural refrigerants often 
look off-puttingly high – but they should 
always be considered in context: A detailed 
analysis of the life cycle costs shows that 
natural refrigerants are also often the best 
choice in terms of economy. eurammon 
member Rob Lamb, marketing director at 
Star Refrigeration Ltd., explains in detail 
what the important factors are for an eco-
nomic calculation.

To compare the economic efficiency of 
different systems, you need to look at the 
overall costs. What are the relevant fac-
tors for the calculation of the so-called life 
cycle costs?
Rob Lamb: When comparing different cool-
ing solutions it is important to look at. Cool-
ing systems operate at design conditions for 
only a few hours per year. Understand the 
cooling load profile and ambient tempera-
ture profile for a project enable calcula-
tions to be carried out to show differences 
in performance between two or more sys-
tems. Modern ammonia systems typically 
incorporate energy enhancing features such 
as variable speed compressor motors and 
fans. They also have heat exchangers with 
close temperature approaches and control 
systems that enable the evaporating and 
condensing temperatures to vary with load 
and ambient conditions. The combination of 
these energy enhancements typically show 
energy benefits over alternative solutions 
using synthetic refrigerants. 

Plant life expectancy should also be built 
into life cycle calculations. Ammonia sys-
tems are designed for an operating life of 
20+ years due to the quality of materials 
and components used, and the methods 
of construction. Solutions using synthetic 
refrigerants are typically build to a price 
and with a shorter operating life. It is com-
mon to find that synthetic solutions need 
replacing after 10 years and this should be 
built into any life cycle comparison. There 
is also the uncertainty of HFC refrigerants 
to consider and it may mean that refriger-
ant replacement needs to be considered 
some time in the future.

The relatively high initial investment costs 
for systems using natural refrigerants are 
counterbalanced by lower operating 
costs and a longer life cycle. What does 
that mean for the amortization time?  
Rob Lamb: Investment in natural refrigerant 
systems should be seen as a long term, 20+ 
years, investment, particularly when using 
ammonia. It is typical to find a return on 
the additional investment requirement of 
3 to 5 years. After this point, the natural 
refrigerant systems will continue to deliver 
reduced operating costs over the life time 
of the plant.

Natural refrigerants are very cost-effi-
cient. How do contents and leaking affect 
the operating costs? 
Rob Lamb: The toxicity and/or flammability 
of natural refrigerant systems (with the ex-

Systems with natural refrigerant – a clean calculation

Far ahead in the field 
  of life cycle costs
From the CFC ban and the Kyoto protocol to the EU regulation on fluorinated greenhouse gases – more and 
more national and international laws are limiting the use of refrigerants that are harmful to the climate. Against 
this background, operators are confronted with the increasingly urgent question of the ecological and economical 
characteristics of refrigeration methods. With an ODP of 0 and a GWP between 0 and 3, natural refrigerants 
are particularly environment-friendly, and also a safe option for the users – no use restrictions are to be expected 
for the foreseeable future. 

“Plant life expectancy 
should also be built into life 

cycle calculations. Ammo-
nia systems are designed 

for an operating life of 20+ 
years due to the quality of 
materials and components 

used, and the methods 
of construction. Solutions 

using synthetic refriger-
ants are typically build to 
a price and with a shorter 

operating life.

”Rob Lamb
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ception of carbon dioxide, which is neither 
toxic nor flammable) mean that mitigat-
ing the risk of leakage at the design and 
manufacturing stages is of key importance. 
Historically, leakage rates from ammonia 
systems have been negligible and topping 
up of refrigerant has typically been the 
result of service work where it has been 
necessary to remove some of the refrig-
erant before carrying out work. The cost 
of any replacement natural refrigerant is 
typically less than 10% of HFC gases and 
this gap is set to widen with the introduc-
tion of more expensive HFO and HFC/
HFO blends.

In spite of their higher initial invest-
ment costs, ammonia-based systems for 
large-scale industrial refrigeration have 
been established for quite some time. 
By now, natural refrigerants are finding 

their way into more and more sectors of 
the air-conditioning industry, for example 
smaller applications with up to 200 kW. 
What do you think are the reasons for this 
development – and where is this trend 
leading the industry?
Rob Lamb: Uncertainty over the future of 
synthetic refrigerants is a key driver behind 
the growing interest in natural refrigerants 
for smaller applications. End users don’t 
want to invest in equipment that may need 
replacing or retrofitting in the next five to ten 
years. Natural refrigerant solutions provide 
certainty in terms of not being subject to any 
future phase down or restriction on uses. 

Developments in natural refrigerant tech-
nology have also helped to grow interest 
as it has meant that natural refrigerant 
components and equipment have become 
more affordable. Particularly carbon diox-

ide systems are price attractive and have 
therefore resulted in growing numbers, for 
example in retail and commercial appli-
cations. Natural refrigerants are a viable 
alternative to synthetic solutions also for 
small capacity systems.

In your opinion, which topics require the 
most information on the market to con-
vince the decision-makers of the long-term 
profitability of natural refrigerants? 
Rob Lamb: Demonstrating a reasonable 
return on investment with natural refriger-
ant systems and also the uncertainty over 
synthetic refrigerants are to two key drivers 
in convincing customers to move to natu-
ral refrigerants. Whilst initial cost may be 
higher, when all aspects of the life cycle 
cost are considered including efficiency, 
longevity and long term availability, natu-
ral refrigerants make sense.  



Fact sheet: 
natural refrigerants
You want to know more about origin, characteristics and handling of natural refrigerants? We have summed 
up the most important facts and figures about ammonia, CO2 and hydrocarbons.

Ammonia (NH3)
Ammonia has been successfully used as a refrigerant in industrial refrigeration plants for over 130 years. It is a colourless gas, 
liquefies under pressure, and has a pungent odour. Ammonia has no ozone depletion potential (ODP = 0) and no direct global 
warming potential (GWP = 0). Thanks to its high energy efficiency, its contribution to the indirect global warming potential is also 
low. Ammonia is flammable and is toxic to skin and mucous membranes when highly pressurised. However, its ignition energy 
is 50 times higher than that of natural gas and ammonia will not burn without a supporting flame. Due to the high affinity of 
ammonia towards (air) humidity it is rated as “hardly flammable”. Ammonia is toxic, but has a characteristic, sharp smell which 
makes a warning below concentrations of 3 mg/m3 ammonia in air possible. This means that ammonia is evident at levels far 
below those which endanger health. Furthermore ammonia is lighter than air and therefore rises quickly.

Hydrocarbons
Refrigeration plants using hydrocarbons like propane (R290, C3H8), propene (R1270, C3H6) or iso-butane (R600a, C4H10) 
have been in operation all over the world for many years. Hydrocarbons are colourless and nearly odourless gases that 
liquefy under pressure, and have neither ozone depletion potential (ODP = 0) nor significant direct global warming potential 
(GWP < 3). Thanks to their outstanding thermodynamic characteristics, hydrocarbons make particularly energy efficient refrig-
erants. Hydrocarbons are flammable, however, with current safety regulations, refrigerant losses are near zero. Hydrocarbons 
are available cheaply all over the world; thanks to their ideal refrigerant characteristics they are commonly used in small plants 
with low refrigerant charges.

Carbon dioxide (CO2) 
Carbon dioxide has a long history in refrigeration, extending well into the 19th century. It is a colourless gas that liquefies under 
pressure, with a slightly sour odour and taste. Carbon dioxide has no ozone depletion potential (ODP = 0) and negligible 
direct global warming potential (GWP = 1) when used as a refrigerant in closed cycles. It is non-flammable, chemically inert 
and heavier than air. Carbon dioxide is only narcotic and harmful to human health at very high concentrations. Because carbon 
dioxide has a lower critical temperature than other refrigerants, recent research has focused particularly on optimizing plant 
engineering, and more and more effective refrigeration plants are being developed to close this gap. Carbon dioxide is avail-
able in abundance, and there is no need for recycling or waste disposal.
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Ozone Depletion Potential (ODP)
The ozone layer is damaged by the catalytic action of chlorine, fluorine and bromine in compounds, which reduce ozone to 
oxygen and thus destroy the ozone layer. The Ozone Depletion Potential (ODP) of a compound is shown as chlorine equivalent 
(ODP of a chlorine molecule = 1).

Global Warming Potential (GWP)
The greenhouse effect arises from the capacity of materials in the atmosphere to reflect the heat emitted by the Earth back onto the 
Earth. The direct Global Warming Potential (GWP) of a compound is shown as a CO2 equivalent (GWP of a CO2 molecule = 1).

Ozone depletion and  
  global warming  
potential of refrigerants

Ozone Depletion Potential 
(ODP)

Global Warming Potential
(GWP)

Ammonia (NH3) 0 0

Carbon dioxide (CO2) 0 1

Hydrocarbons (propane C3H8,
propene C3H6, isobutane C4H10)

0 3

Water (H2O) 0 0

Chlorofluoro-hydrocarbons (CFCs) 1 4600–14000

Partially halogenated
chlorofluoro-hydrocarbons (HCFCs) 0.02–0.06 120–2400

Per-fluorocarbons (PFCs) 0 5700–11900

Partially halogenated fluorinated
hydrocarbons (HFCs) 0 124–14800

Unsaturated fluorinated
hydrocarbons (HFOs) 0 < 10 – effects on the environment 

no known to full extent

9 eurammon magazine 

Trends & Know-how



Hydrocarbons convince with their environment-
friendliness and economic feasibility.

A developed society cannot function without refrigeration. At home, in food production and
storage (e.g. frozen foods, yogurt, and or coffee), in the production processes of the automo-
tive or chemical-pharmaceutical industry, or for air conditioning – wherever you look, “cooling” 
is essential. Industrially generated “coldness” is a central pillar of modern life. In Germany,
14 % of the primary energy consumed is used for cooling purposes. Negative influences on the 
environment can be reduced by using natural refrigerants.

Hydrocarbons
  as refrigerants
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Hydrocarbons are called natural refrigerants 
because they occur in the earth’s material 
cycle, e.g. as a byproduct of natural gas 
production, or in oil refineries. They were 
first used as refrigerants in the early 1920s, 
but replaced by fully and partially halogen-
ated fluorinated hydrocarbons in the early 
1950s (CFC/ HFC). Being non-toxic and 
non-flammable, these substances were often 
referred to as “safety refrigerants”. Mean-
while, it has become generally known that 
CFC and HCFC have a fatal effect on the 
environment and the global climate, resulting 
in them being banned.

Refrigerating systems using natural refriger-
ants can make an important contribution to 
counter global warming – a valid reason 
for promoting the increase of the market 
shares of such systems. In a number of fields,
hydrocarbons are feasible in many areas as 
a sensible alternative to synthetic refrigerants 
because they feature similar pressure levels 
and similar specific refrigerating capacities. 
They have application-specific advantages 
when selected correctly.

In order to generate properties for specific 
applications, mixtures of hydrocarbons are 
commercially available as well. Some of 
these are already listed in the ASHRAE no-
menclature and specified in EN 378.

Convincing properties

Hydrocarbons are just as beneficial as 
ammonia or carbon dioxide when con-
sidering aspects of climate. They have 
no harmful effect on the ozone layer, 
and compared with many other synthetic
refrigerant substances, their global warm-
ing potential is negligible or non-existent.

Properties of hydrocarbons

Hydrocarbons are highly flammable, 
combustible, and their smell is barely no-
ticeable. Ethylene is lighter than air, and 
ethane has about the same density as air, 

while the densities of butane, propane, 
and propylene are higher than that of air. 
In the case of a leak they can collect on 
the ground, displacing the breathable air. 
These properties necessitate special pro-
visions when planning and constructing 
hydrocarbon-based systems. 
Hydrocarbons have excellent thermody-
namic properties, which reduce the pri-
mary energy required for generating a 
certain refrigerating capacity, and thus the 
indirect global warming effect.

Hydrocarbon-based systems have a bet-
ter TEWI balance (Total Equivalent Warm-
ing Impact) than synthetic refrigerants. 
The TEWI balance states the sum of a 
refrigeration system’s direct and indirect 
global warming effects. The direct global 
warming effect takes into account the CO2 
equivalent from refrigerant emissions to the 
environment, and also refrigerant losses 
due to leakage and recovery processes. 
The indirect global warming effect takes 
into account the CO2 percentage required 
to generate the amount of energy need-

Formula Refrigerant Boiling 
point

Critical 
temperature

n-butane C4H10 R600 -  0.5 °C 152.0 °C

iso-butane C4H10 R600a - 12.0 °C 135.0 °C

propane C3H8 R290 - 42.0 °C 96.6 °C

propylene C3H6 R1270 - 47.7 °C 91.0 °C

ethane C2H6 R170 - 88.7 °C 91.0 °C

ethylene C2H4 R1150 -103.8 °C 9.5 °C

The most important hydrocarbons
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ed for operating the refrigerating system 
during its entire service life. To reduce 
global pollution to the environment, the 
goal should be to keep the TEWI value 
as low as possible – for example by using 
hydrocarbons.

Unlike synthetic refrigerants, hydrocarbons 
are also very cost-efficient. The price dif-
ferences are not only noticeable when 
initially charging the system, but also es-
pecially when refilling after leakage loss. 
Another advantage to be considered is 

the cost-efficient waste disposal after the 
system’s operational life has expired.

Applications

Having been in use in household refrigera-
tors and freezers for more than 20 years, 
hydrocarbons are now more and more 
often used in single-stage refrigerating 
systems for the air conditioning, medium 
and low temperature range, and also 

in heat pumps. As early as 1995, hydro-
carbons were cited as alternative refrig-
erants for refrigeration and heat pump 
technology.

Among the products available today 
are also split air-conditioning units using 
propane, cooling cabinets using propane 
and isobutane, wall-mounted multideck 
cabinets using propylene, air- and wa-
ter-cooled water chillers, and cascaded 
refrigeration systems using carbon diox-
ide/propane.  

R290 deep-freeze storage room, refrigerating capacity 
2 x 2.2 kW, charge 250 g each 
A deep-freeze storage room for the storage of sensitive goods at -20 °C, volume of 
37 m3, was installed north of Munich. Two microchannel condensers were used to 
keep the charge as low as possible. Not only does the propane in the refrigeration 
circuits feature a very good energy efficiency, the energy consumption is further 
reduced by EC fan.
The redundancy requested by the operator was realized by using two separate circuits. 
While the maximum admissible charge, calculated on the basis of 37 m3 x 8 g/m3 
(admissible limit for propane according to EN378), would be 300 g per circuit; 
in this case it is only 200 g. This means that, according to the pressure equipment 
directive, no separate approval by a notified body is required. 
The fact that the condensing units are installed outdoors provides additional safety, 
along with a gas detector inside the cold store which cuts off the entire system in 
the case of a gas leak. 

R600a high-temperature heat 
pump, heating capacity 50 kW  
A small brewery in St. Gallen (Swit-
zerland) is using a local long-distance 
heat line providing a temperature of 
85 °C. For the production process, 
however, up to 120 °C is required. 
Until now, a 50 kW resistance heat-
er was used to raise the temperature 
level. Looking for a sustainable solu-
tion while at the same time reducing 
the operating costs, the owner opted 
for a high-temperature isobutane heat 
pump that needs only 15 kW, with a 
refrigerant charge of 6 kg.
A frequency-controlled compressor 
adapts the heat quantity perfectly to 
the process.

HFC HC alternative Note

R134a R600a Household appliances – larger deviations regarding 
refrigerating capacity and pressure levels

R134a R290/600a mixtures Commercial applications

R404A, R507A R290, R1270, Commercial applications, industrial plants (e.g. 
petrochemistry)

R407C R290/1270 mixtures Air-conditioning and heat pump systems

R410A R290, R1270 Deviations regarding refrigerating capacity and pres-
sure levels

R23, R14 R1270/170 mixtures Low-temperature cascades

R227ea R170, R1150 High temperature applications

R236ea, R236fa, R245fa R600a High temperature applications, ORC applications

Which synthetic refrigerants can be replaced?

Practical examples

The following refrigerants (HFC) can be replaced by hydrocarbons (HC):

Trends & Know-how
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R290 water chiller for data 
center and air conditioning, 
refrigerating capacity 20 kW
The municipal energy suppli-
ers of Lübbecke need a 20 
kW cooling system for cooling 
their server room, and for their 
air-conditioning. Points of particu-
lar importance for this customer 
were operational safety and 
reliability.
An outdoor water chiller with pro-
pane as refrigerant was installed 
that uses only 2.5 kg of refriger-
ant. As the unit was installed in 
a residential area, there were 
particular requirements to be 
met regarding sound attenuation. 
An important part of the solution 
was to use speed-controlled axial 
fans for the condensers. The wa-
ter chiller has been in permanent 
use since the fall of 2011 [3].

R290 heat pump for 
heating/cooling, 700 kW
The constructors of a new home 
improvement store in Vorarlberg 
(Austria) were looking for an en-
ergy-saving solution for the heat-
ing/cooling system. They opted 
for a propane heat pump. Since 
its start-up in March 2008, it has 
saved about 30 % of energy com-
pared to comparable stores of the 
same chain.
Using propane, the heat pump 
has two circuits with four semi-
hermetic compressors each. To 
cover the heating capacity of 
700 kW, the building’s ductile 
foundation piles were used as 
a heat source. The heat pump is 
installed in a machine room inside 
a building (as per EN 378). The 
charge is 25 kg of propane per 
circuit[4].

R290 energy station for heating 
and cooling, 2x 250kW

For a shopping center of Mythencenter AG in 
Ibach (Switzerland), a project was conceived 
to provide heating, cooling and industrial 
water in an energy efficient manner using natu-
ral refrigerant. 
Here, two ES Basis 250 energy stations with 
hydraulic modules and refrigerant R290 were 
used to heat and air-condition the building. 
Both systems have a nominal heat output of 
250kW. It is possible to switch between heat-
ing and cooling by means of the hydraulic 
modules. Heat and cold air are dissipated by 
a heat exchanger. 
The units have been designed for continuous 
load-dependent permanent operation with 
the highest COP and EER values possible 
by means of the high-performance and 
frequency controlled compressors.
The dual-circuit design has a refrigerant charge 
of 15 kg of R290 per cooling circuit. A BAC net 
interface enables integration into a GLT system.
The system is located in a machine room and 
exhaust air is blown out of the housing into the 
open air by means of an explosion-proof fan.

FRIGOPOL - Kälteanlagen GmbH | Gamser Str. 21, A-8523 Frauental a.d.L | Tel. +43 (0) 3462 70 000 | Fax +43 (0) 3462 70 000-50 | office@frigopol.com

Natürliche Lösungen für heiße und kalte Zeiten!

Fragen Sie uns.
www.frigopol.com
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Market evaluation

Situation of natural 
   refrigerants in India
At a Meeting on October 10th - 14th, 
2016, the countries party to the Montreal 
Protocol will resume negotiations on the 
phase-out of HFCs in Kibali, Rwanda. 
The expected outcomes could have a 
major impact on the refrigeration industry 
in developing economies such as India. 

During the HFC talks in Vienna, Austria in 
July, India has argued for a joint effort by 
both developed and developing nations. 

To reach the goal of HFC reduction, 
the developed countries are to lead 
the way, starting the phase-out by 

2016. The developing countries would 
then join in once a reduction by 80 % 
has been reached. This suggestion is 
based on the idea that if the developed 
countries act quickly and success-
fully, the developing countries will 
follow suit.

India’s proposal includes plans for the 
HFC phase-out to start in 2031, and be 
completed by 2050.

India has also called for improved en-
ergy efficiency through an amendment 
that would essentially allow to charge 

up gains in efficiency against success in 
terms of reduction, and full compensa-
tion of the costs required for converting 
chemical production plants from HFC to 
low/zero GWP (Global Warming Poten-
tial) alternatives.

The development of viable economical 
alternatives to HFCs is of great impor-
tance for India, as the market for air 
conditioners and cold-chain logistics has 
been steadily increasing due to a grow-
ing middle class and the need to improve 
the connectivity between the farmlands 
and the end user market.

India’s proposal includes plans for the HFC phase-out 
to start in 2031, and be completed by 2050.
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India’s Gross Domestic Product has risen 
by 7 % ($ 2.2 trillion), and with the gov-
ernment launching campaigns such as 
“Make in India”, “Startup India”, “Skill 
India” (an initiative to train 300 mil-
lion people in various skills), the Clean 
India Mission, and developing plans for 
“smart cities”, the need for an environ-
ment-friendly infrastructure is bound to 
grow further.

According to the National Centre for 
Cold-chain Development (NCCD), India 
needs an additional 3.28 million metric 
tons of cold storage, and 52,826 reefer 
vehicles to meet this growing demand. 
Such a development would bring about 
a huge growth in the market for HFCs – 
unless economically feasible low GWP 
alternatives are found.

The past few months have seen a num-
ber of trade shows such as “Dairy Tech 
2016”, “India Cold Chain”, “India Sea-
food Show”. These, and also the “ACREX 

2017” in February 2017, are helping 
to provide end users/consumers in In-
dia with the latest information on the 
technological progress in the field of 
refrigeration. What India needs now is 
an environment-friendly way to proceed 
from here.

The situation in a nutshell: while am-
monia is still the refrigerant of choice, 
the challenge for industrial refrigeration 
plants is to only create refrigeration units 
with reduced refrigerant charges and 
cascade units. An important step in this 
direction has already been made – a 
government project has set a great 
example by opting for a DX-Ammonia 
plant in a cold store facility. For com-
mercial refrigeration applications such 
as air conditioners and display units, and 
for logistic applications such as reefer 
trucks, a viable economically acceptable 
solution is yet to be found.  

Let’s Build Something COOL Together

We are ready to support you with every cooling solution

Visit us at Chillventa | Hall 7 | Booth 7-402
www.evapco.eu

Evaporative
Hybrid Adiabatic

Dry

Article by Samir Shah, eurammon Steering 
Committee Member from India
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Which branches are already making 
broad use of heat pumps with natural 
refrigerants, and where do you see 
future market potential?
Thomas Spänich: Heat pumps with nat-
ural refrigerants are already in wide-
spread use, particularly in the sector for 
large industrial heat pumps. Economic 
operation options emerge wherever  
the waste heat generated by refrigera-
tion processes can be put to further  
use on a higher temperature level. Po-
tential can be found above all where 
refrigeration and heat utilisation is still 
viewed and planned separately along 
traditional lines.

From your point of view, how could this 
potential be utilized more effectively in 
the future?   
Thomas Spänich: For this purpose, it 
takes more integrative energy managers. 
These calculate the balance limit across 
all heat sources and sinks of an instal-
lation and identify synergy potentials. 
Thus, processes of energy conversion 
can be connected, utilising all available 

technologies in order to save electricity 
resp. fossil fuels. 

Heat pumps that produce hot water 
for sanitation purposes have enjoyed 
particularly high growth on the Euro-
pean market in recent years. But even 
in this area, there are still obstacles to 
be negotiated. What are these barriers 
from your point of view? 
Thomas Spänich: It would take more leg-
islative pressure in order to drive forward 
the development. Europe is currently only 
making sparse use of the potential offered 
by CO2 heat pumps. Especially where 
smaller capacities are concerned (<100 
kW), the efficiency advantages of natural 
refrigerants are not yet economically ap-
parent in every case. This is due to techni-
cal machinery costs and the current low 
energy costs. In contrast to this, in Asia, 
hundreds and thousands of EcoCute hot 
water heaters are sold every year, using 
carbon dioxide as a refrigerant..

According to the Federal Environment 
Agency, domestic heat pumps in Ger-

The European market for heat pumps remains on a constantly high level 
following a long phase of growth. This technology is an attractive means 
of generating refrigeration and heat particularly in times of increasing 
energy prices. In view of their thermodynamic properties, heat pumps with 
natural refrigerants are not only highly energy-efficient but also particularly 
environmentally friendly, because natural refrigerants such as ammonia 
and CO2 have only a negligible global warming potential (GWP), if any. 
Thomas Spänich, eurammon board member, about the current situation 
and future trends.

“Highly efficient  
solutions operating with 
either hydrocarbons or 

CO2 are already available 
today. These technologies 

offer the possibility  
of heating and ventilat-

ing in an environmentally 
friendly way even in  
a private setting.

”Thomas Spänich

4 questions to Thomas Spänich, eurammon board member and 
Director Configuration Engineering Compression at GEA Group AG

Energy efficient and  
future-oriented: Heat pumps  
with natural refrigerants

Applications & Experts

many currently have a market share of 
about five percent What development 
chances do you see for using smaller 
heat pumps with natural refrigerants in 
the domestic sector?
Thomas Spänich: Highly efficient solu-
tions operating with either hydrocarbons 
or CO2 are already available today. 
These technologies offer the possibility 
of heating and ventilating in an environ-
mentally friendly way even in a private 
setting. But as long as normal consumers 
only look at operating costs and initial 
outlay, any further development will be 
held back. Unfortunately, this is still an is-
sue of component prices. But, in fact, one 
of the reasons heat pumps with natural 
refrigerants are environmentally friend-
ly is that they are very energy efficient. 
Once sufficient low-cost components 
are available for domestic pumps with 
natural refrigerants while energy costs 
increase at the same time, consumers will 
also pay more attention to this alterna-
tive solution. Specific start-up subsidies 
would help to see this put into practice 
much sooner.  
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Cooling with  
natural refrigerants

GEA Blu Chillers: The super-compact 
generation of ammonia chillers

GEA BluAstrum, GEA BluGenium, GEA BluAir.  

Sixteen models,  all perfectly matched for 

maximum performance, long-term  reliability 

and low operating costs. Engineered to meet 

today’s industry needs, from food & beverage 

and production processing,  to office buildings 

and cold storage warehouses. As a natural 

refrigerant, ammonia is energy efficient and 

environment friendly. Go GEA Blu for easy to 

install, ready-to-use refrigeration and  

air conditioning solutions. 
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Count-down for 
     the phase-out
The phase-out which started at the beginning of the year will further boost the use of natural refrigerants in industry 
and in air-conditioning systems for buildings. On 1 January 2016, the EU reduced the permitted total quantity of 
climate-damaging F-gases by 7 %. Experts see high ecological and economic potential in using natural refriger-
ants for air-conditioning systems in buildings.

The European Union wants to bring about 
a 20 % reduction in greenhouse gas emis-
sions by the year 2020. The so-called 
F-gases are an important lever in this 
respect. F-gases are partly fluorinated 
hydrocarbons which are used among 
others as refrigerant in air-conditioning 
systems for buildings and for generat-
ing industrial refrigeration. The revised 
F-gases Regulation will, by law, imple-
ment a 79 % reduction in the quantity of 
climate-damaging F-gases used through-
out Europe in six stages through to 2030, 
referred to the European average from 
the years 2009 to 2012. The first stage 
with a 7 % reduction came into effect on 
1 January 2016. Implementing a con-
trolled shortage of F-gases in this way as 
part of the phase-out strategy will make 
climate-damaging refrigerants succes-
sively more expensive, thus indirectly 
promoting the use of natural refrigerants. 

Natural refrigerants make both ecologi-
cal and economic sense, and systems 
using them are currently in great demand 
for air-conditioning systems in buildings.

Natural refrigerants 
are sustainable

One of the reasons for gradually prohib-
iting F-gases consists in their large con-
tribution to global warming. In order to 
quantify the impact a gas has on global 
warming, the global warming potential 
(GWP) was introduced as an objective 
measurement parameter. The natural re-
frigerant CO2 has a GWP of 1. By con-
trast, the F-gas R22 has a GWP of 1,700, 
while the widespread refrigerant R404a 
even has a GWP of 3,922. Depending on 

the particular refrigerant, chlorofluoro-
carbons (CFCs) can even reach a GWP 
in excess of 10,000. The legislator is now 
intervening here with the revised F-gases 
Regulation: from 2020 onwards, station-
ary systems may no longer operate with 
refrigerants that have a GWP > 2,500.

Another parameter indicating the sustain-
ability of a substance is the ODP. The 
ODP (ozone depletion potential) indi-
cates to what extent a substance harms 
the ozone layer. In new systems, refriger-
ants with an ODP > 0 are not allowed 
anymore for a long time already. None 
of the natural refrigerants contributes to 
ozone depletion, which means ODP = 0, 
whereas R22 is still used as a refriger-
ant in many existing systems although it 
contributes to the ozone depletion and 
should thus be replaced urgently.

Applications & Experts
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Leakage limits for synthet-
ic refrigerants make her-
metic systems necessary 

To minimise the environmentally harmful 
effect of F-gases, the first version of the 
F-gases Regulation in 2007 stipulated 
maximum leakage limits for refrigerants. 
Depending on the system size, the leak-
age rate for synthetic refrigerants may 
not exceed a maximum of 1 to 3 percent. 
Since the revision of the F-gases Regula-
tion, system operators also have to face 
up to extended operator obligations, in-
cluding among others verifying that their 
system is leakage-free. If the stipulated 
leakage limits are not verifiably met in 
the next few years, legislation can be ex-
pected to become even tighter, through 
to a progressive prohibition of certain 
refrigerants. As a result, planners and 
system engineers will therefore give gre-

ater significance to hermetically sealed 
solutions when planning systems with 
synthetic refrigerants. Hitherto systems 
with high safety requirements were re-
quired particularly when planning to use 
refrigerants that pose a health hazard or 
are explosive.

Energy efficiency scores!

When looking at the contribution refrig-
eration systems make to global warming, 
it transpires that only 20 % of the cli-
mate-damaging effect comes from leaks 
of synthetic refrigerants. The remaining 
80 % come from the amount of energy 
needed during refrigeration production. 
Here too, systems with natural refriger-
ants offer benefits in both ecological and 
economic terms, due among others to 
the outstanding thermodynamic proper-
ties of natural refrigerants. NH3/CO2

cascade systems in particular generate 

energy savings of up to 35 % compared 
to similar systems with hydrofluorocar-
bons (HCFC systems).

Profitable in 
economic terms 

Detailed analysis shows that systems 
with natural refrigerants are often the 
best choice also in economic terms. 
When calculating the payback period, 
all costs occurring during the life cycle 
of a system have to be taken into consid-
eration. These include the initial outlay 
and all subsequent costs, in other words, 
the costs for planning and installing the 
system and subsequent expenditure on 
energy, servicing and maintenance. 
Natural refrigerants offer convincing 
values in this respect. Although they 
make higher demands of system safety 
than synthetic refrigerants, their higher 
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energy efficiency generates clear cut 
backs in operating costs; furthermore, 
the systems are rated for a longer ser-
vice life, usually amounting to 25 years 

and more. In overall economic terms, 
natural refrigerants offer greater 

cost advantages.

Optimum rating of  
the system 

There is one important aspect 
that has to be taken into account 

to make full use of all the advan-
tages of systems with natural re-

frigerants. The energy consumption 
of a refrigeration system is influenced  

not just by choosing the right refriger-
ant but, above all, by the rating of the 
system. For example, the operation of 
a screw compressor with shutter slide  
control in the lower part-load area can 
result in higher pressure levels that ex-
ceed the optimum operating pressure, 
resulting in clearly reduced energy 
efficiency for the overall system. Com-
prehensive know-how lets planners and 
operators realise great potential savings 
in this respect.

Trend: using ammonia  
for air-conditioning in  
buildings  

Systems with natural refrigerants are cur-
rently finding increasing use in atypical 
applications. Ammonia is no longer used 
just in industrial refrigeration for capaci-
ties exceeding 500 kW; meanwhile it is 
also taking over areas that used to be  
the domain of synthetic refrigerants, 
such as air-conditioning in buildings. 
Many large exhibition halls in Ger-
many have been equipped with ammo-
nia liquid chillers for air-conditioning. 
Banks, insurance companies and office 
buildings also make increasing use of 
natural refrigerants for air-conditioning. 

Furthermore, the trend is spreading to 
areas with high safety requirements: risk 
analyses have shown that refrigeration 
systems with natural refrigerants are no 
greater potential hazard than systems 
with synthetic refrigerants so that refrig-
eration systems operating with ammonia 
are also being used for air-conditioning 
in airports. Examples here include the 
refurbished Düsseldorf Airport, the  
new Terminal 5 at London Heathrow or 
Zurich Airport. 

Developments with  
hydrocarbons

The trend to use natural refrigerants for 
air-conditioning in buildings also applies 
to systems operating with hydrocarbons 
such as propane, butane and butene. 
Propane has very similar thermody-
namic properties to the synthetic refrig-
erant R22. Some Asian countries have 
therefore replaced R22 with propane 
in central air-conditioning systems and 
report cut-backs in energy consumption 
between 10 and 30 percent with only 
minimum modifications necessary to the 
systems.

Conclusion: natural  
refrigerants are (usually) 
the best 

Triggered by the F-gases Regulation, 
planners and operators are increasing-
ly looking at where and how it makes 
sense to use refrigeration systems with 
natural refrigerants, thus reflecting the 
increasingly widespread use of natural 
refrigerants in air-conditioning for build-
ings. Besides a growing environmental 
awareness, this is also due to economic 
advantages. The significance of natural 
refrigerants therefore continues to grow 
worldwide. 

Systems with natural  
refrigerants gernerate  
considerable savings,  

particularly when it comes  
to the life cycle costs.
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High efficiency even for the largest systems: The extensive BITZER portfolio of open and semi-hermetic recipro-

cating and screw-type compressors delivers utmost flexibility in the planning of systems as well as their adaptation

to full and part load operation. At BITZER, you will find solutions for NH3, CO2 and R134a as well as for booster,

cascade or single-stage systems – providing energy-efficient and environment-friendly control of systems in the

megawatt power range. Learn more about our products at www.bitzer.de

INDUSTRIAL REFRIGERATION SYSTEMS AREN’T
AVAILABLE OFF THE SHELF. 
BUT YOU CAN GET EFFICIENCY AS STANDARD.
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Air-conditioning is no longer just a topic for countries further south: Rising 
standards of living has resulted in a growing demand for comfort cooling 
in living and working spaces even across moderate climatic zones. The 
increasing need for energy also puts more focus on climate-friendly alter-
natives. Sigurd Schiller, eurammon member and Sales Manager for HVAC 
Germany South at Johnson Controls Systems & Service GmbH, explains 
the advantages of using natural refrigerants for air-conditioning systems 
and comments on future market potential.

3 questions to Sigurd Schiller, Sales Manager Germany
at Johnson Controls Systems & Service GmbH an ordinary 
member of eurammon

”Natural refrigerants: first 
choice for air-conditioning” 

There is a growing trend to use natural 
refrigerants such as ammonia or hydro-
carbons for air-conditioning. Which 
specific properties of these substances 
make them so attractive for use in air-
conditioning systems?
Sigurd Schiller: On the one hand, natural 
refrigerants have the advantage of being 
available cheaply and at short notice in 
unlimited quantities, while covering many 
refrigeration applications. Natural refrig-
erants are also environmentally friendly 

and stand out because they are highly 
energy efficient and have no or only a 
very low direct global warming potential. 
Moreover, they do not come under the 
European Union‘s F-Gases Regulation and 
should therefore be the first choice for 
customers. Decades of experience has 
already been gained in handling and us-
ing these substances in many industrial 
applications. This experience and knowl-
edge now needs to be transferred to the 
air-conditioning sector.

Applications & Experts
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There is also currently discussion about 
using natural refrigerants for mobile 
air-conditioning. What potential do you 
see here?
Sigurd Schiller: By August 2015 in Germa-
ny alone, there were around 460,000 cars 
with the controversial refrigerant 1234yf 
used in their air-conditioning system regis-
tered. In the context of the further develop-
ment of electro mobility, there are efforts to 
look into the possibilities for using natural 
refrigerants in combination with alterna-
tive refrigeration and heat pump systems. 
Natural refrigerants already offer great 
potential for mobile air-conditioning, but 
just at the moment still higher initial invest-
ment cost being a drawback.

Shorter payback periods are often an 
argument in favour of systems using 
natural refrigerants with their energy-
efficient operation. Even so, some op-

erators are still put off by the frequently 
higher initial outlay. Which measures 
do you think are necessary to make 
natural refrigerants more attractive for 
air-conditioning systems?
Sigurd Schiller: The first step involved in 
enhancing the appeal of natural refriger-
ants in air-conditioning systems consists is 
reducing the system costs, for example by 
standardising products and installation 
conditions. At the same time, a change 
of approach is needed. Environmental 
awareness and sustainability must be 
given greater priority and importance 
in society at large and in the economy. 
Switzerland gives a positive example with 
its significantly stricter F-gases legislation 
that has driven the trend towards natural 
refrigerants.  

“Natural refrigerants
already offer great po-

tential for mobile air-con-
ditioning, but just at the 

moment still higher initial 
investment cost being a 

drawback.

”Sigurd Schiller



 

In the times of climate change and energy revolution, ammonia is the logical alternative 
for a number of applications in the fields of refrigeration and air conditioning: Energy 
efficiency and climate friendliness are the strong points of the natural refrigerant. With the right 
experts, made-to-measure planning and operational safety are possible even for large and 
complex systems.
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Ammonia – 
    naturally safe

In particular against the background of the 
EU regulation on fluorinated greenhouse 
gases, ammonia (NH3) is becoming more 
and more prevalent as a refrigerant: With 
an ozone depletion potential (ODP) and a 
global warming potential (GWP) of 0, it is 
extraordinarily environment-friendly. What‘s 
more, the natural refrigerant, also called 
R717, has excellent thermodynamic charac-
teristics – freezing and refrigerating systems 
using ammonia work efficiently even at high 
outside temperatures. 

Modern safety standards 
and transferring knowledge 
to operators

International regulations, as for example 
the European Standard EN 378-2, make 
sure that systems and appliances filled with 
the refrigerant R717 work safely. Ammonia 

systems built in the past 20 or 30 years meet 
the highest safety standards. The technologi-
cal development has also made substantial 
progress: Modern detectors and monitoring 
methods provide additional safety. In order 
to guarantee a safe and correct everyday 
operation of such systems, the industry has 
concentrated on providing the necessary 
training. For example, a number of manu-
facturers of units and systems as well as 
components offer special training courses 
where qualified personnel can learn about 
the safety provisions and prepare for the 
work with ammonia-based systems. 

Maximum safety thanks to 
customized training 

For more than 15 years, Star Refrigeration 
Ltd., a member of eurammon, has been of-
fering its customers specific hazard assess-

Planning and production of 
the units at the factory of 
Walter Wettstein AG

“Standards are 
important, but 
training even 
more so.

”Andy Pearson, 
Managing Director for 
Star Refrigeration Ltd.

Applications & Experts
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ments for ammonia-based systems, so-called 
Ammonia Hazard Assessments (AHA). Star’s 
consultancy team, Star Technical Solutions 
(STS), has worked with operators to ensure 
they comply with local regulations and to 
work out individual, customized hazard 
assessments for the actual site. „Standards 
are important, but training even more so,“ 
says Andy Pearson, Managing Director for 
Star Refrigeration Ltd. The hazard assess-
ment takes into account all parameters and 
generates a separate risk assessment for 
every possible scenario. This is based on 
the actual site conditions, system design, and 
the present safety systems. It also considers 
emission scenarios in different weather condi-
tions. Star Technical Solutions also train site 
personnel on what action(s) should be taken 
in the event of a dangerous situation happen-
ing on site and inform them of possible risks. 

„Another way to simplify the handling of 
ammonia and reduce possible risks is to 
reduce the refrigerant contents,“ says Andy 
Pearson. This means that the safety of am-

monia-based systems can also be improved 
by using a combination with CO2, another 
natural refrigerant, in the medium or high 
temperature ranges, and cascade systems 
in the low temperature range. 

Reduced contents for 
improved safety 

Reducing the amount of ammonia was the 
solution for a project realized for the Rapp 
brewery by eurammon member GEA Re-
frigeration Germany GmbH. The modern 
refrigerating system uses 1,600 kg of am-
monia – in Germany, the regulations of the 
Federal Immission Control Act (Bundes-Im-
missionsschutzgesetz) apply only to quanti-
ties of 3,000 kg or more. 

Previously, the brewery used R22, a partially 
halogenated fluorochlorocarbon (H-CFC), 
whose availability has been restricted for 

several years already. Since January 1, 
2015, it must not even be used in old sys-
tems anymore, which means, that also the 
maintenance of old systems is no longer pos-
sible. Now the traditional Bavarian family 
business wanted a new cooling system that 
met all their priorities: durability, energy ef-
ficiency, and a high level of availability. Also, 
the new system should do away with the old, 
decentralized structures, and react flexibly 
to the seasonal fluctuations of the cooling 
demand. eurammon member GEA Refrigera-
tion Germany developed a custom-made, 
environment-friendly solution that was able 
to measure up to all of these requirements – 
with the natural refrigerant, ammonia.

The system is equipped with five NH3 pis-
ton compressors by GEA Grasso, which 
between them provide a cooling capacity 
of 1,000 kW. The efficient GEA Grasso 
piston compressors have power levels of 
50, 75 and 100 percent, making it possible 
to adjust the refrigerating capacity in close 
increments. This guarantees a particularly 

Applications & Experts
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effective partial load operation. The five 
compressors are activated gradually, as 
required. A load alternation system makes 
sure that all compressors are operated as 
equal as possible in order to have a bal-
anced amount of operating hours for each 
compressor. While in winter one machine 
is sufficient, up to four compressors will be 
running at the same time in summer. The fifth 
machine serves as a backup for failures, 
and makes it possible to carry out main-
tenance work without production down-
times. In order to improve the operational 
safety, most modern isolation valves were 
installed and all pipes in the entire plant 
are designed for a service life of 50 years.

Safety even in 
sensitive areas

The fact that ammonia systems are a 
safe option even for densely populated 

areas is illustrated by a project realized 
by Walter Wettstein AG in Zurich. From 
2011 until 2015, the Balgrist Campus AG, 
together with Nissen Wentzlaff architects 
and Grunder Kiwi AG as HVAC planner, 
had planned a new campus building. The 
focus was on a long-term solution that was 
both environment-friendly, and as ener-
gy-efficient as possible. Also, the system 
should be able to efficiently utilize the 
cooling and heating potential of the build-
ing. An ammonia heat pump was the per-
fect solution. The challenging thing about 
this project was that an ammonia-based 
system had to be implemented adjacent 
to a large hospital complex right in the 
middle of a major city in Switzerland. 

eurammon member Walter Wettstein AG 
came up with a solution that satisfied all 
ecology-, economy- and safety-related 
aspects: The experts installed two com-
bined chilled water/heat pump systems, 
filled with 80 kg of ammonia each, and 
providing between them a total cooling 

capacity of 720 kW, and a heating capac-
ity of 900 kW. The compact units feature 
fully welded plate heat exchangers and 
integrated separators. The system was put 
into operation in 2015. This project shows 
that ammonia-based systems are safe even 
in sensitive contexts, and are in no way 
harmful to the environment.

Ammonia – always 
a good choice

Considering the use of F-gases has been 
gradually banned by the European Union, 
ammonia has a safe future as an alterna-
tive to synthetic refrigerants. Planners and 
operators would be well advised to con-
sult experts and look into national safety 
regulations regarding R717. With the right 
knowledge, ammonia is an efficient and 
at the same time safe solution for a wide 
variety of requirements.  

SSP Kälteplaner AG | CH-4702 Oensingen | CH-6004 Lucerne | CH-1800 Vevey
Phone +41 62 388 03 50 | www.kaelteplaner.ch | mail@kaelteplaner.ch

SSP Kälteplaner AG | D-87787 Wolfertschwenden
Phone +49 8334 259708 0 | www.kaelteplaner.ch | mail@kaelteplaner.ch
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WE LOVE IT WHEN IT’S CHILLY!
We are committed to providing environmentally compatible, efficient refrigeration.
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Natural and sustainable 
cooling with R723
Our society’s awareness of the importance of a sustainable and environment-friendly use of resources is steadily 
increasing. More and more companies and institutions are coming to realize that there are environment-friendly 
alternatives worth looking into for their refrigeration systems. Natural refrigerants such as ammonia dimethyl ether 
help to protect the environment and improve sustainability.
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According to an analysis by the Umwelt-
bundesamt (German federal environmen-
tal agency) in 2014, refrigeration alone 
accounts for 14 percent of Germany’s 
overall energy consumption, and is re-
sponsible for about five percent of direct 
and indirect greenhouse gas emissions. 
In consideration of national and inter-
national climate protection goals, it is 
imperative that climate-friendliness in the 
refrigeration sector be improved. An im-
portant contribution can be made by us-
ing natural refrigerants such as ammonia 
dimethyl ether (R723), which is particu-
larly environment-friendly with an ozone 
depletion potential (ODP) of 0 and a 
global warming potential (GWP) of 8. It 
also offers great investment security for 
operators of refrigeration systems since 

the refrigerant bans of the EU regulation 
on fluorinated greenhouse gases don’t 
apply to it. 

Efficient for low 
refrigerating 
capacity ranges

The refrigerant ammonia dimethyl ether 
consists of 60 percent (by mass) of am-
monia (R717) and 40 percent of dimethyl 
ether (RE170) – a propellant gas whose 
refrigerant properties are similar to those 
of isobutane. Thanks to its azeotropic 
boiling behavior, the mixture can be used 
like a mono-refrigerant, i.e. there is no 

concentration shift during evaporation 
or condensation. R723 is particularly 
efficient in the low capacity range up 
to 100 kW. The circulating volume flow 
rate of the vapor phase is about 150 
percent of that of ammonia, which means 
acceptable pipe cross sections and flow 
velocities even for lower refrigerating 
capacities. Also, ammonia dimethyl ether 
has a higher volumetric refrigerating ca-
pacity than ammonia, so it is possible 
to obtain considerably higher refrigera-
tion capacities with the same quantity 
of R723. In refrigerating systems tested 
with both ammonia and R723, the COP 
(coefficient of performance) improved 
by 7 percent when using the latter. Be-
side its energy efficiency, the azeotropic 
mixture also features a high performance 

eurammon member HKT Huber-Kälte-Technik GmbH 
supported the company ABC Foodmachinery s.r.o. 
based in Bratislava and contributed an R723
refrigeration unit fort he construction of a new 
external refrigeration system. 

eurammon member 
Th. WITT Kältemaschinenfabrik GmbH 

installed a chilled-brine compact refrigeration 
unit, tailor-made for the specific requirements 

of Herrmannsdorfer Landwerkstätten.



In principle, ammonia-based 
cooling systems can be filled 

and operated with R723.
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coefficient and good oil solubility. In prin-
ciple, ammonia-based cooling systems 
can be filled and operated with R723. 
However, the individual application must 
always be taken into consideration – this 
is why the conversion should always be 
clarified with the individual component 
manufacturers,” explains Bernd Kaltenb-
runner, member of eurammon and CEO 
of KWN Engineering GmbH.  The energy 
efficiency of the azeotropic mixture is 
complemented by a high performance 
coefficient and a high level of oil solu-
bility. A further great advantage results 
in the about 15 K lower compression 
end temperature. This allows that piston 
compressors reach a larger temperature 
stroke and enable the use of air-cooled 
condensers.  

R723 is also environment-friendly, cost-
efficient, and readily available in suffi-
cient amounts. R723 systems have been 
in use for many years. All components 
are available and sold as “ready to plug 
in” condensing units or chillers. Another 
advantage: The relevant authorities treat 
R723 cooling system like R717 systems, 
and therefore do not require more exten-
sive safety measures,” says Kaltenbrun-
ner. Its low acquisition costs, along with 
being future-proof and reliable, make the 
natural refrigerant a popular choice for 
planners and operators of refrigerating 
systems.

An environment-
friendly add-on for 
existing systems

These aspects were also in the focus of a 
project realized by eurammon member 
Th. WITT Kältemaschinenfabrik GmbH 
for Herrmannsdorfer Landwerkstätten, 
a food-producing company. The family-
owned business from Bavaria doesn’t 
only set great store by organic farming 
and food processing, but makes a point 
of pursuing a holistic sustainable subsist-
ence strategy. This is why the company, 
when planning a new refrigerating sys-
tem, looked into environment-friendly 
alternatives that were not only durable 
and energy-efficient, but also used natu-
ral refrigerants. The idea was for a new 
cooling system to add to the capacity of 
the existing one, an ammonia-operated 
chilled-water system. Herrmannsdorfer 
Landwerkstätten also wanted their system 
to reliable, safe, and easy to maintain.

Against this background, eurammon 
member Th. WITT Kältemaschinenfabrik 
GmbH installed a chilled-brine compact 
refrigeration unit, tailor-made for the spe-
cific requirements, charged with 20 kg 
of the natural refrigerant ammonia dime-
thyl ether. Using two reciprocating piston

The environment-friendly and 
cost-efficient refrigerant R723 
convinced the food-producing 
company Herrmannsdorfer 
Landwerkstätten.
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compressors, the system has a refrigera-
tion capacity of 64 kW, and is equipped 
with an evaporator and two condenser 
fans. Thanks to the combination of R723 
as a refrigerant and air-cooled conden-
sation with EC fans, the refrigeration unit 
can reach a very high energy efficiency 
under both full and partial load. Despite 
being completely encased, the refriger-
ating system can be easily cleaned and 
serviced thanks to removable side parts. 
Equipped with a UMTS modem and a W-
LAN connection, the entire system can be 
monitored via the internet. 

Perfect cooling compo-
nents for meat processing

The refrigerant R723 also played the lead-
ing part in a project of another eurammon 
member, HKT Huber-Kälte-Technik GmbH. 
The refrigeration engineering experts from 
Halfing, Bavaria, are currently supporting 

ABC Foodmachinery s.r.o., a company 
based in Bratislava, in a project for one 
of their clients from the meat-processing 
industry, and contributed an R723 refrig-
eration unit for the construction of a new 
external refrigerating system. The unit has 
a refrigeration capacity of 135 kW. At the 
same time, the cooling set is equipped 
with heat recovery as full condensation. 
Therefore, the maximum heating power 
is 180 kW. This performance is achieved 
with a fill quantity of merely 7.5kg R723 
coolant. The condensers are operated 
with the fully synthetic alkyl benzene oil.
Regarding the conceptual design of the 
system, two aspects were of particular 
importance to the client: energy efficiency 
and low operating costs. Also, the new 
solution should use natural refrigerants, 
be long-lived and durable, and help to re-
duce CO2 emissions. A special challenge 
for the planners and fitters was to install 
the system on the flat roof of the plant, 
because this required additional measures 
during assembly and installation. With this 

newly installed cooling system, the client 
now possesses the region’s largest R723-
based system for poultry production. 

Economically sensible  
and climate-friendly 

Efficient, environment-friendly, energeti-
cally advantageous, cost-efficient, and 
readily available in sufficient amounts: 
The list of advantages for R723 is long 
and convincing. The natural refrigerant is 
especially efficient in the low and medium 
range of refrigeration capacity - a cool-
ing solution for all kinds of requirements. 
R723 cooling systems are a good option 
to operate industrial cooling systems with 
a natural coolant. Together with R744 and 
the hydrocarbons, this gives us another op-
tion to use a more environmentally-friendly 
and climate-friendly system technology,” 
sums up Kaltenbrunner.  

Goeldner- 
Verdichter - Verdichtersätze - Verflüssigungssätze - Sonderaggregate
HKT Huber-Kälte-Technik GmbH I Am Graben 8 I D-83128 Halfing I Tl +49 (0)8055-9187 I Fx +49 (0)8055-9188
info@hkt-goeldner.de I www.hkt-goeldner.de

Die Umwelt schonen und Energie sparen – leicht gemacht
mit den Goeldner-Hubkolbenverdichtern von HKT Huber-Kälte-Technik GmbH für die 
natürlichen Kältemittel NH3 und NH3/DME, aber auch für die Kohlenwasserstoffe R290, 
R600a und R1270. Bereits 1992 hat HKT die offenen Verdichter für NH3 freigegeben 
und damit als einer der ersten Hersteller eine lückenlose Ammoniakverdichterbaureihe 
mit einem Hubvolumen von 6...95m3/h geschaffen. 

Aufbauend auf diesen Erfahrungen folgte 2002 die Freigabe 
für R723. Der Leitlinie “Energieeffiziente Verdichter bei 
maximaler Umweltverträglichkeit” folgend, wurde 2003 
die Propanbaureihe vorgestellt. Mit ihren Verdichtern 
für natürliche Kältemittel gibt die HKT ihren Kunden 
optimale Investitionssicherheit in die Hand.

auch natürlich – 
R290, R717, R723...



Operating systems with natural refrigerants
for energy efficiency

Whether energy transition in Germany or Energy Efficiency Act in Austria - from an environmen-
tal and economic point of view, it is becoming ever more important for companies in Europe and 
worldwide, to use energy efficiently. An increasing number of planners, builders and operators 
of refrigeration systems and air-conditioning systems are recognizing the cost reduction potential 
that energy efficient refrigeration technology has to offer. Efficient system performance is evident 
in the operating costs and is also dependent on the choice of refrigerant. Natural refrigerants 
can score highly here: they are available in unlimited quantities and are sustainable. Moreover, 
they are very inexpensive and can be used in virtually any refrigeration application. With an 
ODP of 0 and a global warming potential between 0 and 3 they are also environmentally 
friendly. In the following interview Michael Elsen, Sales Manager of eurammon member
Kreutzträger Kältetechnik GmbH & Co. KG, explains why the use of natural refrigerants have
a positive effect on the energy efficiency of refrigeration systems.

Natural refrigerants –   
   naturally efficient
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“When choosing 
the refrigerant, the 

efficiency of the 
overall system concept 

should not be forgotten. 
A restriction to certain 

applications would 
be fundamentally 

wrong.

”Michael Elsen
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The refrigerant is the central work and 
operating material of each refrigera-
tion system and thus plays a significant 
part in their performance. How large an 
influence does the refrigerant have on 
the energy efficiency of the system?
Michael Elsen: The refrigerant has
influence on the energy efficiency of the 
refrigeration system. The thermodynamic 
properties determine the compressor size 
and the associated loss ratios, which also 
have a share of the total power require-
ment of the refrigeration system. The
power requirement of the auxiliary drives 
such as pumps and the ventilators of the 
heat exchanger is by no means to be
ignored. 

Direct cooling systems in which the refrig-
erant evaporates directly in the evapo-
rator by heat absorption have a clear 
advantage over indirect systems that use 
a cold transfer medium, as these require 
an additional temperature difference for 
the heat transport, and pumping capacity 
for transporting the cold transfer medium.

Modern plant designs allow the use of 
direct cooling systems with natural refrig-

erants in minimal quantities. Even with 
large industrial refrigeration systems in 
the megawatt range, costly approvals 
under the Federal Pollution Control Act 
(BImSchG) can be avoided.

What are the physical properties of 
natural refrigerants which ensure that 
systems run energy-efficient?
Michael Elsen: Natural refrigerants are 
characterized by a number of physical 
properties, especially with regard to en-
ergy efficiency. For example, an efficient 
refrigerant has a preferably high specific 
enthalpy of vaporization value. That is the 
amount of heat required to produce 1 kg 
of refrigerant to evaporate at a constant 
temperature.

Furthermore, considerable variations in the 
cooling capacity can be deduced from 
the volumetric cooling capacity which 
depends on the material properties. The 
volumetric capacity illustrates how much 
cooling capacity can theoretically be
realised with 1 m3 refrigerant. The higher 
the value, the less refrigerant has to be 
circulated for a certain cooling capacity. 
This in turn means that the energy losses 



“The range of applications 
for refrigeration systems 

with natural refrigerants is 
constantly expanding.

”Michael Elsen

34 eurammon magazine 

Applications & Experts

in system components are also reduced.
The isentropic exponent is the quotient 
of the specific heat at constant pressure 
divided by the specific heat at constant 
volume. With refrigerants that have a high 
isentropic exponent, high discharge gas 
temperatures occur, which is an advantage 
especially for the heat recovery.

A low pressure ratio between the suction 
and condensing pressure has a positive 
effect on the volumetric efficiency and the 
energy demand.

Where in refrigeration and air condi-
tioning applications is the use of natural 
refrigerants particularly energy efficient 
and why?
Michael Elsen: Using natural refrigerants 
is economically feasible in particular in 
industrial refrigeration systems. In systems 
with a cooling capacity over 100 kW, the 
efficiency advantages justify the neces-
sary increased investment needs. These 
costs are usually redeemed within two 
to five years compared to systems with 
synthetic refrigerants.

The range of applications for refrigera-
tion systems with natural refrigerants is 
constantly expanding. Even in applica-
tions where one would have resorted to 
synthetic refrigerants in prior years, natu-
ral refrigerants such as ammonia, carbon 
dioxide and propane are the first choice 
today. At the moment, systems with natu-
ral refrigerants are being used primar-
ily in industrial cooling applications. For 
example, in logistics, freezing tunnels, 
blast freezers, breweries, dairies and in 
food-processing establishments (slaugh-
terhouses, ice cream factories, industrial 
bakeries etc.). There is also growing use 
in applications including heat pumps and 
supermarkets.

In ammonia-operated systems for water 
cooling that are equipped with evapo-
rative condensers or with air-cooled
condensers, the extremely high vaporisa-
tion enthalpy of ammonia can be used 
for free cooling, meaning for heat trans-
mission to the environment without com-
pressor operation, as soon as the outside 
temperature allows this. 
 
The natural refrigerant ammonia is in 
many areas of application the most 

economical refrigerant. Why is this, what 
makes ammonia particularly energy-
efficient?
Michael Elsen: The high specific vapori-
sation enthalpy of ammonia, low oper-
ating pressures in refrigeration systems, 
relatively low density and excellent heat 
transfer properties have a positive effect 
on pipe cross-sections, heat exchangers 
and refrigerant compressors. This also 
has a positive impact on the total power 
requirement of the system compared to 
synthetic refrigerants.

Due to the high isentropic exponent of 
ammonia, the compressor discharge tem-
perature can be up to 150 °C, depending 
on the design of the system components. 
This temperature level is ideal for hot 
water production. Thus, hot water tem-
peratures of about 60 °C at a heating 
capacity of about 15 percent of the total 
cooling demand can be achieved without 
additional energy requirement.

In many industries, refrigeration system 
operators face the challenge of reduc-
ing greenhouse gas emissions of their 
commercial refrigeration systems or con-
sider it necessary within the framework 
of energy policy to increase the energy 
efficiency of their systems. For which 
industry and business is the change to a 
natural refrigerant a particularly effec-
tive option?
Michael Elsen: Ultimately, the use of natu-
ral refrigerants is not limited to particular 
industries and refrigeration systems. On 
the contrary the thermodynamic proper-
ties of the refrigerant, whose application 
limits must be considered with regard to the 
application, additionally provide numer-
ous advantages in terms of environmental 
performance and energy efficiency. When 
choosing the refrigerant, the efficiency of 
the overall system concept should not be 
forgotten. A restriction to certain applica-
tions would be fundamentally wrong.
That is why we find systems with natural 
refrigerants in almost every capacity and 
application area these days. In order 
to develop the optimal solution for the 
operator, professionally qualified and 
experienced companies are essential, 
to objectively develop the tailored solu-
tions to meet the needs of the operator, 
while taking environmental and economic
factors into account.  

GF-HE Isolierung mit λ ≤ 0.022 W/mK

50% schnellere Installation

25% bessere Energieeffizienz   

Revolutionär für  
effiziente Kühlung
COOL-FIT 2.0: Das neue, vorisolierte Rohrleitungssystem zum 
Transport von Kaltwasser für die Klimatisierung von Gebäuden 
und Rechenzentren

GF Piping Systems

Georg Fischer GmbH

73095 Albershausen

Telefon: +49 7161 302 0

info.de.ps@georgfischer.com
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Although the economic and ecological benefits of natural refrigerants were already known by a wide range of companies 
from business and industry in the nineties, there was still a high need for general information everywhere in Europe. For 
this reason eurammon was founded in 1996. And the name really says it all: eurammon is recomposed of the words 
„Europe“ and „ammonia“. Since its foundation, the initiative‘s goal has been to increase the level of awareness and 
improve the acceptance of natural refrigerants – and thus promoting environment-friendly and sustainable refrigeration. 
In its function as a center of excellence, eurammon focuses on networking and the exchange of information between 
all interest groups involved, and acting as a competent contact point for all questions regarding the topic of natural 
refrigerants. Having started out as a European initiative with 11 members, by now the association has gone international 
– with 77 members from 25 countries. Partnerships with 14 international organizations and associations pursuing the 
same goal: promoting the increased use of natural refrigerants. Monika Witt, chairwoman of eurammon, and Franz 
Kaltenbrunner, one of the founding members, talk about highlights and challenges they encountered over the past 20 
years, discuss the current situation, and give an outlook for the future.

A consistent focus on natural refrigeration 

20 years eurammon 

What were the factors that led to the foun-
dation of eurammon 20 years ago? What 
were the topical questions and problems 
at the time, and what was the goal euram-
mon set out with?
Franz Kaltenbrunner: In the early nineties, the 
topics of ozone depletion and greenhouse 
effect started to become focal topics for both 
politics and public interest. This caused cru-
cial changes also for the refrigeration and 
air conditioning industry. The CFC ban, for 
example, motivated the sector to take a 
closer look into the potential of the natural 
refrigerant ammonia – a welcome develop-
ment, which unfortunately was soon hindered 
by more and more strict regulations. 
Monika Witt: The chemical industry in par-
ticular had a strong interest in making am-
monia seem acutely poisonous and harm-
ful to health. Seeking to counter this trend, 
eurammon‘s founding members teamed up 
to publish information brochures and papers 
that illustrated the benefits and positive prop-
erties of the refrigerant in an unbiased way. 
The goal of this group of experts was to 
increase the level of awareness of ammo-
nia all across Europe, dispel prejudice, and 
point out that it is actually a very efficient 
and environment-friendly refrigerant that is 
safe for permanent use. The demand of in-
formation was particularly high among plant 
engineers, plant operators, politicians and 
experts, many of whom had little or no expe-
rience with ammonia. Being the first central 
institution that had the necessary expertise, 

eurammon was able to act as a consultant 
for the responsible parties, giving advice and 
support on the topic of ammonia.

The past 20 years saw the development of 
many technical innovations in the field of 
refrigeration and air-conditioning technol-
ogy. Which of those do you see as mile-
stones that had a particular boosting effect 
on the use of natural refrigerants?
Monika Witt: The first thing that comes to 
mind is butane in household refrigerators, 
which was hotly debated. By now, butane 
is state of the art in this sector, and at least 
in Europe, other refrigerants aren‘t used at 
all today. Recently the use of hydrocarbons 
seems to be on the rise, especially in the 
sector of commercial refrigeration. The prop-
erties of propane, for example, are similar 
to those of established synthetic refrigerants, 
in particular R22. So this natural refrigerant 
can be used for similar applications. When 
using propane, you must of course consider 
the flammability of this refrigerant – however, 
this is also the case with the new synthetic 
HFO refrigerants. 
Another noticeable trend is the use of am-
monia in smaller refrigerating systems. This 
trend is promoted, among other things, by the 
fact that more and more components for this 
type of application are being developed and 
becoming available at reasonable prices.
Then there‘s the rediscovery of carbon di-
oxide for refrigeration purposes: Being one 
of the oldest refrigerants, CO2 had been

“The fact that eurammon’s 
work over the past 20 years 

was received with ever-
increasing interest is also a 

result of the great number of 
lectures given by its members 

at international events.

”Franz Kaltenbrunner
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replaced by the so-called safety refrigerants 
(CFCs, HFCs) for a while. Since the harmful 
effects of these substances to the environ-
ment have become evident, carbon dioxide 
has once again been identified as a good 
solution. Today, it is often used in industrial 
refrigerating plants or grocery stores. On 
the other hand, there has unfortunately been 
no break-through as the choice refrigerant 
in the automotive industry – even though 
CO2 would be a sensible choice especially 
in the air-conditioning systems of electric ve-
hicles. Maybe this will change in the future. 
Another welcome breakthrough would be 
water as a refrigerant. There have been some 
good approaches in the past for large cool-
ing capacities, but they didn‘t gain ground 
due to their comparatively high investment 
costs. New solutions for smaller capacities 
have been around for a few years now, so 
there‘s hope that they will be successful in 
the near future.
Franz Kaltenbrunner: Innovations from com-
ponent manufacturers, planners and plant 
engineers all helped to significantly improve 
the energy efficiency of refrigerating and 
air-conditioning systems with natural refriger-
ants. Furthermore, approval procedures have 
become simpler and quicker thanks to drastic 
cuts in the refrigerant charges. Another boost 
for the increased use of natural refrigerants 
was brought about by a number of promo-
tional programs. 

eurammon was originally founded in 
1996 as an exclusively European initiative 
– by now the members include a great 
many of international companies, institu-
tions, associations, and individuals. Which 
were the factors that led to this expansion, 
and what are your experiences with re-
gional differences regarding the adapta-
tion of natural refrigerants?
Monika Witt: The enthusiasm among experts 
for the natural refrigerant ammonia is a cross-
border phenomenon - no other refrigerant 
can claim that. Another contributing factor 
is globalization, which over the years has 
helped to establish a good network. Once 
people have understood the advantages of 
natural refrigerants, they are inclined to share 
their knowledge and promote technical solu-
tions. eurammon is the perfect platform for 
this. 
Franz Kaltenbrunner: The fact that euram-
mon‘s work over the past 20 years was re-
ceived with ever-increasing interest is also a 
result of the great number of lectures given 

by its members at international events. These 
usually get great feedback, and are often 
followed by new membership applications. 
One of the reasons for regional differences, 
in my opinion, is that in some places the tech-
nical personnel is not sufficiently trained and 
qualified for working with natural refriger-
ants. 
Monika Witt: Aside from the fact that the 
regulations for the operation of refrigerat-
ing systems are usually country-specific, I 
don‘t really see any regional differences. 
Ammonia is used e. g. in industrial refrigerat-
ing systems all over the world, and carbon 
dioxide is also becoming more and more 
common. In the same manner, hydrocarbons 
will become established for certain applica-
tions, as it is the case even now with house-
hold refrigerators. There are simply numerous 
natural refrigerant technical solutions in all 
areas from which one can choose. 

4. What are the most urgent concerns of 
the initiative right now, and what might be 
future topics for eurammon?
Franz Kaltenbrunner: One of the most urgent 
concerns is still to convince plant operators 
that it is more sustainable to look at the life 
cycle costs in their entirety instead of opting 
for low-cost systems with refrigerants that 
are harmful to the environment. Regarding 
the investment safety of system equipment, 
natural refrigerants are also the best choice. 
In the long run, another important point will 
be to replace the biggest emission sources 
of CO2 in the commercial sector by systems 
using natural refrigerants. 
Monika Witt: The trend towards natural re-
frigerants has been unstoppable for quite 
some time since many users have come to 
recognize it as a feasible sustainable solu-
tion. That concerns not only the refrigerants 
themselves, but also the resulting improve-
ment in energy efficiency. The effects of natu-
ral refrigerants on the environment have been 
known for a long time, while it takes years 
of use to be able to realistically assess the 
impact of synthetic refrigerants.
In the future, good training and qualifica-
tion will be necessary so that refrigerating 
systems with natural refrigerants can be 
used safely and in a resource-friendly way. 
Natural refrigerants are a novel concept for 
many plant engineers and operators of re-
frigerating systems. There is still a lot of work 
to do to dispel reservations and to create 
an understanding for the safe handling of 
natural refrigerants.  

“The goal of this group 
of experts was to increase 
the level of awareness of 

ammonia all across Europe, 
dispel prejudice, and point 

out that it is actually a 
very efficient and 

environment-friendly 
refrigerant that is safe for 

permanent use.

”Monika Witt
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In 2016 eurammon made the leap into 
the social networks: Since the beginning 
of the year, the initiative has been en-
gaged in two social media channels on 
the Internet – a Facebook page and a 
LinkedIn profile. eurammon uses these 
pages to update the community with the 
latest news, to inform them about activi-
ties related to the initiative, to share new 
technical articles about natural refriger-
ants, to announce dates and to report 
on relevant events, such as this year‘s 
Symposium in Schaffhausen. „This way, 
we want to draw people‘s attention – es-
pecially the younger target group – to the 
positive aspects of natural refrigerants“, 
says eurammon‘s Managing Director Dr. 
Karin Jahn to explain the move into the 
social network. 

Studies have repeatedly shown that so-
cial networks such as Facebook are used 

widely across the world: not just for chat-
ting between family and friends but also 
when searching for information and news. 
For instance, 71 percent of Internet users 
in the USA makes use of social networks, 
66 percent in the UK and 50 percent in 
Germany. The most active group is aged 
between 18 and 34 years. „Social media 
play an important role, especially when 
it comes to the topic of education. We 
want to share our expertise in the sec-
tor of natural refrigerants and there is 
no better way of reaching the younger 
target group than by doing it online.“ 
This is evidenced by over 2,300 fans 
that joined eurammon‘s Facebook page 
since its launch. This success serves as a 
good base: „We are really excited about 
this excellent start and foresee a stronger 
social media presence in the future“, an-
nounces Jahn.  

Welcome to the  
social web

71 percent of Internet users in 
the USA makes use of social 

networks, 66 percent in the UK 
and 50 percent in Germany. 

The most active group is aged 
between 18 and 34 years.
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Take a look at our 
pages – we look 

forward to seeing you! 

www.facebook.com/eurammon/

linkedin.com/company/eurammon



On June 23 and 24, 2016 the eurammon 
symposium took place in Schaffhausen 
(Switzerland). In keeping with the motto 
“Path into a Green Future”, ten international 
lecturers showcased current trends and reg-
ulations in the refrigeration technology of 
the food and retail industry and presented 
future-oriented application examples. With 
nearly 70 participants from 13 countries, 
the eurammon lecture event was fully 
booked again this year. “With our focus on 
the food and retail industry, we caught the 
spirit of the times”, says eurammon board 
member Mark Bulmer. “The use of natural 
refrigerants is gaining importance in this in-
dustry in particular – especially considering 
international regulations such as the F-gas 
regulation. But also the increasing aware-

ness for sustainability among operators and 
consumers makes natural refrigerants more 
popular than ever before”, a pleased Mark 
Bulmer states.

Increased trend towards 
applications with CO2

Eurammon members Ákos Murin, QPlan, 
and Anders Juul, Danfoss, introduced in-
novations in the field of technologies and 
planning standards for CO2-based refrig-
eration systems. Both emphasised that in 
recent years the popularity of CO2 has risen 
significantly. This growth was positively in-
fluenced in particular by the increase in 

know-how in handling this refrigerant. The 
development of innovative components 
such as compressors used in parallel that 
facilitate an increase of the overall energy 
efficiency of systems with CO2 further sup-
ports this trend.

Refrigeration systems  
with ammonia stay in  
the spotlight

“Operators using ammonia once tend to 
stick with it”, explains eurammon member 
Stefan Jensen of Scantec Refrigeration, Aus-
tralia. In the course of his presentation, he 

eurammon symposium on the use of natural 
refrigerants in the food and retail industry

The food and retail  
     industry goes green
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Nearly 70 
participants 
from over 
13 countries 
attended the 
eurammon 
symposium 
2016.

During a workshop, participants of the symposium 
discussed the potentials and barriers for the future 
use of natural refrigerants in the food and retail 
industry.

demonstrated that ammonia is still one of the 
most popular refrigeration solutions in the 
food and retail industry. The wide spectrum 
on available cooling capacity (from -50°C 
to +15°C) makes this refrigerant particu-
larly suited for the high cooling demands of 
the food and retail industry. Stefan Jensen 
illustrated with three different examples 
that switching from HFC systems to mod-
ern ammonia-based refrigeration system is 
also worthwhile from the economical point 
of view: The higher initial investment is usu-
ally amortised after less than five years. Low 
operating costs are another strong argument 
for ammonia-based refrigeration systems.

With the installation of a refrigerated 
warehouse in the hot desert city of Riyadh, 

Saudi Arabia, Miguel Garrido, Sales Direc-
tor Western Europe of eurammon member 
Güntner, demonstrated not only the extreme 
capability of ammonia but underscored that 
an intelligent system design with easy ac-
cessibility minimises maintenance costs and 
facilitates the implementation of the highest 
security standards.

The future of natural  
refrigerants in the food  
and retail industry

During a workshop, participants of the sym-
posium discussed the future use of natural 

refrigerants in the food and retail industry. 
The experts assessed today’s barriers in 
the industry and the potentials of individual 
applications. Ongoing developments in 
technology, such as low charge ammonia 
systems, could help drive the wider use of 
natural refrigerants. The participants of the 
symposium clearly identified the key levers 
for a green future: “Planners and also op-
erators need to increase their knowledge 
about the manifold application possibili-
ties as well as their know-how regarding 
safe handling of natural refrigerants”, 
says Mark Bulmer, exemplifying the results 
from the discussion rounds. “Therefore, our 
goal at eurammon is and will be to further 
that knowledge in the various industries”, 
remarks Mark Bulmer.   
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The winners of the Natural  
Refrigeration Award 2015  
were honoured during this  
year‘s eurammon symposium. 
From right to left: Christian  
Lucas (TU Braunschweig),  
Monika Witt (Chairperson of 
eurammon), Christoph Steffan  
(TU Dresden), Josef Neuberger 
(on behalf of Robert Hiller,  
ESaK Maintal). 

Natural Refrigeration Award 2015 

Every two years, eurammon, the initiative for 
natural refrigerants, awards a prize for pio-
neering research work in the field of natural 
refrigerants. Last year the Natural Refrigera-
tion Award - endowed with €5,000 - was 
presented in cooperation with Zhongyuan 
University of Technology in China and the 
South African journal The Cold Link. The 
2015 award winners were honoured for 
their academic dissertations at the eurammon 
symposium on June 25th and were given the 
opportunity to present their research results 
to the international expert audience at the 
lecture event. 

First prize was awarded to Christian Lucas 
for his dissertation at the Technical Univer-
sity Braunschweig. The work was based 
on a model experiment conducted by the 
scientist to increase the efficiency of a CO2 
operated refrigeration system in which a two-
phase ejector compensated for energy loss 
at the expansion valve. The results not only 
convinced the international jury but also im-
pressed those attending the eurammon sym-
posium. „We hope that these findings can be 
put into practice as soon as possible“, said 
Monika Witt, Chairwoman of eurammon.

Second prize went to Christoph Steffan for 
his diploma thesis at the Technical University 
Dresden. The objective of his experimental 
study conducted in cooperation with the 
Fraunhofer Institute was to optimise the 
process involved in making ice slurry. He 
used a high-speed camera to examine the 
behaviour of freezing ice droplets on water-
repellent surfaces under rough vacuum con-
ditions. „The refrigeration industry has been 
pursuing the objective of using water as a 
refrigerant since the 1930s. These research 
results take us an important step forwards“, 
praised Monika Witt.

Third place went to Robert Hiller from the 
European Academy of Refrigeration and 
Airconditioning ESaK in Maintal for his 
bachelor‘s dissertation on planning an air-
cooled CO2 system. „Once again this year, 
many up-and-coming scientists submitted im-
pressive abstracts for the Natural Refrigera-
tion Award“, said eurammon board mem-
ber Mark Bulmer. „This demonstrates the  
high standard of research in the field of 
natural refrigerants that is currently being 
conducted in very innovative areas all over 
the world.  

Award winners honoured at the eurammon symposium

eurammon Insights

eurammon website 
The website of eurammon offers exciting data about natural 
refrigerants and their use as well as detailed information on the initiative 

• Fact sheets and information papers
• Background articles, interviews and case studies
• Product directory of the eurammon members
• Events world wide

www.eurammon.com

youtube 
The filmlet “naturally cool” shows 
the evolution in the use of natural 
refrigerants up to the present day 
and highlights those areas of our 
daily lives where these environ-
mentally friendly refrigerants are 
already used. In addition, the 
explanatory film of eurammon 
illustrates the circumstances that 
resulted in natural refrigerants 
being the right choice as a future-
proof solution for sustainable 
refrigeration and air-conditioning 
technology.

http://bit.ly/1lM7Q8I
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About eurammon
eurammon is a joint initiative of companies, institutions and individuals who advocate an increased use of natural refrigerants. As a 
knowledge pool for the use of natural refrigerants in refrigeration engineering, the initiative sees as its mandate the creation of a platform 
for information sharing and the promotion of public awareness and acceptance of natural refrigerants. The objective is to promote the use 
of natural refrigerants in the interest of a healthy environment, and thereby encourage a sustainable approach in refrigeration engineering. 
eurammon provides comprehensive information about all aspects of natural refrigerants to experts, politicians and the public at large. It 
serves as a qualified contact for anyone interested in the subject. Users and designers of refrigeration projects can turn to eurammon for 
specific project experience and extensive information, as well as for advice on all matters of planning, licensing and operating refrigera-
tion plants. The initiative was set up in 1996 and is open to companies and institutions with a vested interest in natural refrigerants, as well 
as to individuals e.g. scientists and researchers. www.eurammon.com
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