
Clean cooling – water 
as a refrigerant

The eChiller120 is suited for process cooling, 
machine cooling and technical air condi-
tioning and can therefore be used in e.g. 

mechanical engineering, the automotive, rubber 
and plastics industries or for cooling data centers, 

control cabinets and server rooms. Before going into 
operation, it is filled once with softened tap water as 
a refrigerant, which is then used in a closed circuit 
for refrigeration. New, however, are the entirely 
redesigned construction and an improved com-

Efficient Energy GmbH, a maker of refrigeration technology based in Feldkirchen 
near Munich has introduced a new chilled water unit – the eChilller120, which 
offers 120 kW cooling capacity with 0 percent direct CO2 emissions. The new 
device incorporates Bluezero® technology that uses water as a refrigerant making 
the company a pioneer in the field of clean cooling. By scaling its new products, 
Efficient Energy now makes clean cooling viable for applications requiring higher 
cooling capacities. 
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The impeller is part of the turbo compressor of the eChiller model range. The core component of the chillers was developed in-house by Efficient Energy. 

Source: Efficient Energy



pressor concept. The turbo compressor, which was 
developed by Efficient Energy GmbH in house, has 
been enlarged and integrated directly into the braze 
plate heat exchanger module, thereby significantly 
increasing the efficiency of the refrigeration system. 

Making refrigeration climate 
friendly

Despite its higher performance, the eChiller120 
achieves a comparably low noise level, like its “kid 
brother” – the eChiller35/45. A further innovation 
is the introduction of various configuration options, 
including, an optional housing and free cooling 
module, a module for extending the part load and 
other possibilities for controlling system peripher-
als. The eChiller120 can be easily connected to 
an existing cooler and supports energy-optimized 
cooling control. Combined with an adiabatic cooler, 
the new system qualifies for a high rate of BAFA 
funding. For even greater cooling requirements, 
the eChiller120 can be configured in a cluster, 
with its modular, scalable design and an optionally 
integrated cluster control system making cooling 
capacities of over 500 kW achievable. Delivery of 
the eChiller120 will commence in summer 2021. The 
first advance orders have already been placed.

Further product developments

The development of a single-stage refrigeration 
system with greater refrigeration capacity was the 
next logical step for Efficient Energy GmbH. But this 
is only the starting shot for the diversification of the 
company’s product range. “The market potential for 
Bluezero® technology is far from exhausted and we’re 
already working on further developments. We have 
again invested heavily in laboratory infrastructure 
and development to establish clean cooling on the 
market as quickly and broadly as possible,” says 
Efficient Energy GmbH’s CEO and Managing Direc-
tor, Georg Dietrich. At the same time, the company 
continues to expand its distribution network and 
intends to conclude further OEM partnerships.  
“This is the only way we can exploit the full market 
potential of Bluezero® and play an active role in the 
fight against climate change”, Dietrich continues. 

Refrigeration in a climate context:

•  Refrigeration and air conditioning equipment 
account for approximately 8 percent of global 
CO2 emissions while global air traffic, by compari-
son, accounts for the generation of only a slightly 
larger share of all climate-damaging gases.

•  Under the EU’s F-Gas Regulation (Regulation 

No. 517/2014), the use of fluorinated greenhouse 
gases (F-gases) is to be reduced in stages by 
almost 80 percent by 2030. The goal is to reduce 
emissions by 70 million tons of CO2 equivalent. A 
complete ban on F-gases seems likely after 2030.

•  According to the Green Cooling Initiative (GCI) 
of the Deutsche Gesellschaft für Internationale 
Zusammenarbeit (GIZ) GmbH Proklima, around 
9.5 billion cooling appliances will be in use world-
wide by 2050. This is more than 2.5 times the 
current number. If the refrigeration industry fails 
to achieve significant improvements in energy 
efficiency, it will result in a 90 percent increase in 
energy consumption by refrigeration appliances.

•  If conventional refrigerants and refrigeration 
technology are not replaced, the annual emission 
of greenhouse gases attributable to refrigeration 
will more than triple by 2050.

The product: eChiller

•  The benefits of water as a refrigerant: 
    ο   Odorless, non-flammable, not toxic – and thus 

much safer (other natural refrigerants exist, 
such as ammonia, but these are flammable and 
toxic)

    ο   Economical and widely available
    ο   Power-saving
    ο   CO2-neutral
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Efficient Energy’s new eChiller120 is a water-only chiller for industrial use. 

Source: Efficient Energy



    ο   Future viability of business model not jeop-
ardized by stricter legislation

•  A conventional refrigeration system with a 
commercial (synthetic) refrigerant and 30 kW 
cooling capacity generates 24 metric tons of CO2 
a year through refrigerant leakage and power 
consumption. The eChiller, by contrast, gener-
ates only around 7 metric tons through electricity 
consumption. This is equivalent to a reduction in 
emissions of over 70 percent – which also trans-
lates into financial savings.

•  Industrial applications:
    ο   Machine and technology cooling, e.g. for com-

ponent moulding and lasering
    ο   Process cooling, e.g. for rollers and cooling 

basins
    ο   Technical air conditioning / waste heat solu-

tions in buildings, data centers, server rooms 
and control cabinets. Relevant industries: 
automotive, plastic and rubber, chemicals and 
pharmaceuticals etc.

Refrigeration facts for engineers:

Are you familiar with how buildings, data centers, 
cars, food and entire industries are cooled? Are 
you aware of how big the market for refrigera-
tion technology is? Do you know what environ-
mental awareness and sustainability have to do 
with refrigeration machines? No? Then you are in 
good company. The refrigeration industry is often 
overlooked by investors, politicians and the media. 
And unjustly so, says Efficient Energy GmbH, 
because this industry, which at first glance seems 
inconspicuous, is actually forward-looking. To be 
more precise, it will play a decisive role in shaping 
humans and the environment on several levels in 
the future. 

Accounting for a huge 8 % of global CO2 emis-
sions, the refrigeration and air conditioning indus-
try is a significant contributor to global warming. 
Due to a lack of energy efficiency, over 17 % of 
global energy consumption is used for refrigeration 
and air conditioning each year. In Germany alone, 
energy consumption for heating and cooling 
constitutes 50 % of total energy consumption. This 
makes the refrigeration industry an inconspicuous 
but formidable contributor to climate change.

Increased demand for cooling

Forecasts predict that the Asia-Pacific middle class 
alone will triple to more than 3 billion people 
by 2030, which would correspond to about one 
third of the total global population. And what 
about the weather in the region? Hot. And it will 
become even hotter in the future. Increasingly 
frequent heat waves and seasonal temperature 
rises are fueling the demand for cooling across the 
globe. According to the Green Cooling Initiative 
(GCI) of GIZ Proklima, there will be around 9.5 bil-
lion refrigerators in use across the world by 2050. 
This equates to more than two and a half times the 
current quantity. 

Common refrigerants are dangerous

Why does the refrigeration industry contribute so 
much to the development of the global climate 
and environmental pollution? The reason is that ex-
tremely harmful substances are used as refrigerants 
in today’s refrigeration machines and air condition-
ers. If we do not replace common refrigerants and 
refrigeration technology, the annual greenhouse 
gas emissions of the refrigeration industry will more 
than triple by 2050 which will further heat up the 
atmosphere and pose a threat to both humans and 
the environment.

Cooling technology is outdated 

However, harmful refrigerants are not the only prob-
lem in the refrigeration industry. Synthetic refrigerants 
work in combination with refrigeration technology 
that is decades old and does not work in an energy-
efficient manner. This leads to energy-intensive 
refrigeration processes that emit a lot of CO2 due to 
their enormous power consumption. Heating and 
cooling accounts for half of the EU’s energy consump-
tion. Two thirds of the greenhouse gas emissions 
of the refrigeration sector are due to the electricity 
consumption of the machines. The problem is well 
known from old household appliances, which con-
sume much more electricity than new models.
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Compressor unit with internal heat-exchangers. Source: Efficient Energy



Everyone must act

It is astonishing that the CO2 emissions generated 
by the aviation industry are a permanent topic of 
discussion in the climate debate. On the other hand, 
there is silence when it comes to combating climate 
change in the refrigeration sector. However, global 
decisions and local legislation are now changing 
that. The Kigali Amendment initiated the global 
phase-down of harmful refrigerants and has been in 
force since January 2019. 

Low GWP alternatives 

What do manufacturers of synthetic refrigerants do 
when their refrigerants come into disrepute, are re-
duced by law or even banned? In short, they simply 
develop new synthetic refrigerants. These low GWP 
alternatives originate from the same family of HFCs 
that were banned in the 1980s, but have a lower 
global warming potential.

However, these are not sustainable solutions as 
the extent of the environmental impact is hard to 
predict from today’s perspective. Studies have al-
ready revealed that within two weeks of its release, 
the common refrigerant R1234yf degrades into the 
atmospheric degradation product trifluoroacetic 
acid (TFA), which also passes into our drinking wa-
ter, for example. TFA is persistent, which means that 
it hardly breaks down in the environment. 

Sustainability 

This brings together many negative aspects of the 
refrigeration industry that need to be addressed 
urgently. And yet nothing will or can change in 
the daily increasing demand for cooling. On the 
contrary, if we want to achieve all 17 of the United 
Nations’ sustainable development goals, we must 
provide everyone with access to clean and afford-
able refrigeration. The refrigeration industry itself 
must therefore change. However, this is where 
the refrigeration sector differs from many others, 
sustainability is not some impossible future scenario 
– innovation is already here!

Climate-friendly refrigerants

Natural refrigerants are as old as our planet. They are 
produced naturally and the principle is well known: re-
newable energies use the power of nature to generate 
electricity, whether in the form of wind, geothermal 
or water. The refrigeration industry uses similar agents 
such as propane, ammonia, CO2 or water, which are of 
natural origin. Natural refrigerants are climate-neutral, 
environmentally friendly and legally compliant.

Stopping CO2 emissions
Why use synthetic refrigerants when you can use 
natural ones instead? For a long time, natural 
refrigerants lacked performance. At best, they could 
be used as a supplement on a small scale. However, 
thanks to many years of development, this chal-
lenge has now been overcome. Solution: innovative 
refrigeration technology. New CleanTech solutions 
work with CO2, ammonia, propane or water as 
refrigerants and minimize CO2 emissions so that 
today, the entire cooling demand can be satisfied 
with natural refrigerants. BlueZero Technology offers 
energy savings of up to 80 %, resulting in signifi-
cantly lower CO2 emissions in the energy required 
for production.

Harmless to humans

The most sustainable refrigerant in the world was 
probably used in ancient Egypt, namely water. To-
day, water as a refrigerant is becoming increasingly 
popular. No global warming potential, available  
everywhere, non-flammable, non-explosive, environ-
mentally friendly and harmless are just some of the 
numerous benefits of using water as a refrigerant. In 
addition, water is not only in permanent compli-
ance with the law; it is the only safe refrigerant to 
extract. Even if there is a refrigerant leak or it is used 
incorrectly, water is safe in every respect – for users, 
humans, the environment and the climate alike.

On the one hand, the demand for refrigeration 
technology is growing rapidly as the world needs 
cooling more than ever. On the other hand, com-
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Exemplary application diagram for machine cooling with the eChiller120 using water as 

the refrigerant. Source: Efficient Energy



mon refrigeration technology itself is heating up the 
world much more than other sectors due to its use 
of harmful refrigerants. More demand also means 
increased damage to the climate, humans and the 
environment. It’s a vicious circle from which we can 
only escape by switching to natural refrigerants and 
innovative technology.

About Efficient Energy GmbH

Efficient Energy GmbH is a manufacturer and sys-
tem supplier of environmentally friendly refrigera-
tion technology. The company uses pure water 
(R718) as the refrigerant in its eChiller product 
range, and thereby entirely avoids fluorinated refrig-
erants. This helps customers overcome the increas-
ing regulatory challenges of refrigeration technology 
and offers them long-term, sustainable solutions. 
Efficient Energy has received numerous awards for 
the eChiller. These include: The European Business 
Award for the Environment 2018/2019 from the 
European Commission and the Red Herring Top 100 
Europe 2020. n
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adiabatic
adiabat(isch), ohne 
 Wärmeaustausch

advance order Vorbestellung

appliance (Haushalts-) Gerät

braze, to (hart-) löten

commence, to beginnen,

control cabinet Schaltschrank, Steuerschrank

degrade, to hier: sich zersetzen

disrepute Verruf, Misskredit

equate, to hier: entsprechen

fluorinated fluoriert

fuel, to befeuern

incorporate, to integrieren

in good company in guter Gesellschaft

inconspicuous unscheinbar, unauffällig

jeopardize, to gefährden

legally compliant rechtskonform, rechtmäßig

odorless geruchslos

peripheral Peripherie-, Umfangs-

refrigerant Kühlmittel, Kältemittel

scale, to normieren, dimensionieren

supplement Ergänzung

tap water Leitungswasser

vicious circle Teufelskreis

CO2 emissions generated by the aviation industry are a hot topic in the climate debate. 

However, little is ever said about combating climate change in the refrigeration sector. 
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Efficient Energy’s Bluezero technology: 100 % water as a refrigerant and 0 % CO2 Emission. 

Source: Efficient Energy
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