
Nemox da il benvenuto agli intervenuti a 
questo workshop auspicando che gli 

argomenti trattati incontrino l’interesse 
di tutti. 

Faremo il possibile per non annoiarvi!

Nemox welcomes you and thanks you for 
attending this workshop. We hope that 

the topics discussed will meet 
everyone's interest.

We will do our best not to bore you!
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WHO IS NEMOX:

• 30 employees

• Turnover range between 4 and 6 million euros
• 90% export to over 60 countries
• The company is certified ISO 9001: 2015 since 1994
• Nemox is the only company left to produce home 
ice cream machines in Europe.
• Nemox is specialized in manufacturing gelato, ice 
cream machines and compact show cases for the 
Ho.Re.Ca. market.

www.nemox.comSINCE1986 NEMOX MANUFACTURED OVER 
6,5 MILION GELATO, ICE CREAM MACHINES.

Nemox International s.r.l. is located in 
Pontevico, Brescia. The factory is as 
close as 400 m. to the exit Pontevico
on the A21 highway.

WHERE IS NEMOX

http://www.nemox.com/


How Global warming changed 
over the last 100 years

Since 1860
CO2                      + 40%
TEMPERATURE       +  0,6°C
SEAS LEVEL        + 10 – 25 cm

EXPECTATED IN 2100

• CO2 concentration will double
• Temperature: to increase up to +4,8 °C
• Seas level to increase 15 to 95cm

Source. 
The Intergovernmental Study 
Group on Climate Change

In which way is man 
responsible for climate change

• use of fossil fuels. 
• Deforestation.
• Agriculture.
• industry, transport, electricity production

Global warming - Climate changes



a statistically significant change in average 
temperatures causes climate variability. 
Many climate models indicate that in several areas 
the warming of the planet leads to an increase in the 
frequency and duration of extreme events such as 
heavy rains, floods and droughts.
man is the main responsible of climate change as 
a result of ongoing global warming. 

Global warming
is responsible for 
climate variability

Statement from the last report on climate issued by IPCC (Intergovernmental panel on climate 
change)

Global warming - Climate changes



The Earth is protected, 30 kilometers from its surface, by a layer of ozone that absorbs high energy ultraviolet 
radiation, dangerous for the health of living organisms and not because it is able to modify DNA. 

Some industrial chemical compounds such as chlorofluorocarbons (CFCs), freed from refrigerators, spray cans and 
industrial plants, have affected this protective layer causing a real hole at the Antarctic. Ozone thus loses its ability to 
absorb and reflect ultraviolet radiation which, in this way they manage to cross the stratosphere and in addition to 
being dangerous to human health, also cause global warming.

In 1987 the Montréal Protocol, was signed, which required the progressive reduction of CFC production.
In 1988 the phenomenon of the ozone hole began to appear also over the North Pole.
In 1990 more than 90 countries decided to suspend CFC production.

In June 2016, MIT announces that, from the data of surveys on the amount of ozone present on Antarctica in October 
2015, the ozone hole has shrunk by about 4 million square kilometers compared to the year 2000, when the hole in the 
Ozone has reached its maximum expansion.
This effect is due to the marked reduction in CFC emissions into the atmosphere.

Scientists hypothesize that, continuing this trend, the permanent remediation of the ozone hole will take place around 
2050.

In January 2018, NASA announced that the ozone hole has shrunk by about 20% since 2005

Causes of Global Warming

1. Ozone hole

Global warming - Climate changes

https://en.wikipedia.org/wiki/Montreal_Protocol


2. Greenhouse gases

The greenhouse effect indicates the 
natural phenomenon that ensures the 
heating of the earth thanks to the 
gases present in the atmosphere such 
as carbon dioxide, ozone, nitrogen 
peroxide, water vapor and methane. 
Without the greenhouse effect, the 
planet's temperature could be 30°C. 
colder. 
However, in recent years, human 
activities have increased greenhouse 
gases, causing global warming.

Global warming - Climate changes



• Water vapor product of various combustions.
• Carbon dioxide released when solid waste, fossil fuels (oil, petrol, natural gas and coal), wood are 

burned.
• Methane it is emitted during the production and transport of coal, natural gas and mineral oil; from 

the decomposition of organic matter in landfills and the normal biological activity of the nearly 2 billion 
cattle present on earth). 

• Nitrogen dioxide is produced during agricultural and industrial activities, during the combustion of 
waste and fossil fuels.

• Hydrofluorocarbons (HFCs), perfluorocarbons (PFCs) and sulfur hexafluoride (SF6) are generated 
by different industrial processes, chlorofluorocarbons (CFCs) now banned.

Which are the 
greenhouse 
gases

How long do 
greenhouse gases last 
in the atmosphere?

Carbon dioxide persists for more than a century. The average life of methane is 11 years. 
Nitrogen peroxide (NO2) and some CFCs can stay in the air for more than 100 years.

GWP
Ability to retain heat 

from different 
greenhouse gases.

GWP is the specific global warming potential that corresponds to the ability to retain heat 
compared to the carbon dioxide to which the value 1 has been assigned.
20 times - methane
310 times - nitrous oxide
from 140 to 11,700 hydrofluorocarbons depending on the type;
from 4,000 to 12,000 CFCs
6300-12500 perfluorocarbons
23,900 sulfur hexafluoride

Global warming - Climate changes



Total greenhouse gas 
emissions for each EU 
country in 2015



Which 
countries 
released 

more 
greenhouse 

gases?



The gases used in refrigeration, today generally the 
hydrofluorocarbons HFC (such as R23, R134A, R404A, R407C, R410A, 
R507, R508A, R424, R428, R434, R417A, R422A, R422D, R423A, R437A) 
have a high impact on heating global.

• they have no ODP (Ozone Depletion Potential: damage to 
ozone). 

• they have a high impact on global warming, hence a very high 
GWP.

Taking as an example the R404A gas, its GWP is equal to 3.922. 
Considering a car that normally emits 100g / km of CO2, 1 kg of R404A 
dispersed in the atmosphere is equivalent to the emissions of a car 
that travels 40,000 km!

F-gas regulation
Europe intervened to regulate the use of fluorinated greenhouse gases with:
REGULATION (EU) No 517/2014 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL

Gases used in 
refrigeration 
systems

their 
environmental 
impact



In summary, as regards our sector, the following has been established:
FOLLOWING THE ARTICLE 11, PARAGRAPH 1, IT WILL BE PROHIBITED TO TAKE TO THE 
MARKET:

From 1 January 2020
Fixed refrigeration equipment containing HFCs with global warming potential equal to or 
greater than 2 500, or whose operation depends on the aforementioned HFCs, with the 
exception of equipment designed to cool products at temperatures below -50° C.

From 1 January 2022
Commercial refrigerators and freezers (hermetically sealed equipment) containing HFCs 
with global warming potential equal to or greater than 150.

The year-over-year reduction in the proportion of fluorinated gases that can be placed on 
the market are regulated.

They are indicated for various categories of equipment, depending on the quantity of 
fluorinated gas loaded, checks to be carried out cyclically by specialized personnel..



This regulation is not perfectly clear regarding which 
equipment for commercial refrigeration the limit of a GWP 
<150 starting from 1 January 2022 applies.

ISPRA (Italian Environment Protection and Research Institute) 
issued a document: STUDY ON THE ALTERNATIVES TO HFCS 
where it would appear that all stand-alone equipment are 
subject to the above while fixed equipment can continue to 
be charged with gas having GWP <2500.



NEMOX CHOICE
Our motto reads:
"A modern company that loves to merge the innovations of technology with total 
quality to make tomorrow's products today"

To be consistent with what was proclaimed, firmly convinced 
that we must commit ourselves to safeguarding the 
environment, we gave birth to the Project

ICEGREEN
Which foresees the use of Ecological gases in all our domestic 

and commercial refrigeration equipment
with GWP close to Zero

And promote innovative business models that allow the use of 
equipment that uses low GWP gas



R290 is a HC (natural hydrocarbon C3H8)

GWP (Global Warming Potential) = 3
ODP(Ozone Depleting Potential) = 0

Low density (50% r404a) then reduced charges
Low pressures

high energy efficiency and capacity compared
to HFCs.

NEMOX has chosen
to go for R290 gas.

WHY?

NATURAL

ECOLOGICAL

EFFICIENT

Density: 493 kg/m³
Molecular mass: 44,1 g/mol
Boiling point: -42 °C
Fusion point: -188 °C

It is flammable, it is not toxic.



Constraints on the use of R290
1. IT IS FLAMMABLE
2. MAXIMUM LOAD FOR A THERMODIMAMIC SYSTEM IS 150G.

DESIGN
The problem of flammability forces us to review part of the design and layout of 
the appliances as well as the use of electrical parts such as, switches, motors, 
capacitors, spark-free etcc in compliance with Atex standards.
For safety reasons, appliances must then be tested according to a gas leak test to 
verify the potential flame ignition.

PRODUCTION
The use of R290 obliges us to review our current production lines.
It is necessary that the operation of charging the system is carried out in a 
protected environment with suitable equipment and with a surveillance system 
for gas leaks and appropriate ventilation.



PROPANE  C3H8   R290

Lower limit (LFL): 1.7% of 
the volume [32 g / m3]

Upper limit (UFL): 10.8% of 
the volume [200 g / m3]

Trigger temperature 470 ° C

CHECK FOR FLAMMABILITY

The standard verifies that a controlled leak equal to half of the gas 
charge, in an hour, does not exceed the environment inside the machine 
(where there could be possible sparking or triggering of fire) 50% of the 
lowest explosion limit ( LEL –lower explosive limit) of 1.7% (31.1g / m3)

• MAXIMUM PEAK ALLOWED DURING THE TEST OF CONTROLLED LEAK FOR A 
PERIOD NOT EXCEEDING 5min: 75% LEL - 23.3 g / m3

• VALUE NOT TO BE EXCEEDED DURING THE TEST OF 1 HOUR (EXCEPT 5min): 
50% LEL - 15.5g / m3

In the event of unverified conditions the components must comply with ATEX 
standards



ISSUES RELATED TO AFTER SALES SERVICE

Some attention must be taken when servicing the appliances:

• Always recover the gas even if ecological

• Ventilate the area well before any intervention

• Perform the vacuum according to instructions using an Atex standard 
pump.

• Make sure the vacuum is less than 100Pa.

• Strictly respect the amount of charge indicated on the data plate

• The charging pipe must be sealed by ultrasonic welding or use of lock 
ring. The use of refill valves as sources of loss due to very small 
molecules is not recommended.

• IT IS FORBIDDEN TO USE FLAMES FOR WELDINGS OR TEMPERATURES 
ABOVE 200° C

• Check for post-charge leaks with appropriate leak detection



The project was born among many doubts and 
perplexities.

Experimentation began in January 2018 on a 
model of domestic machine.

From the experimentation we had the 
confirmation not only of the possibility of 
operating the machine with R290 but of obtaining 
better performance. We saw the possibility of 
turning LIMITS into OPPORTUNITIES.

At that point, the biggest limit was the amount 
of the investment to complete the project that 
involved converting machines and production 
lines.

In September 2018 we submitted our project 
to the EU within the Life program, approved in 
March 2019. (one of 31 accepted out of 126 
presented)



PROGRESS OF THE PROJECT

We manufactured 3 prototypes, which we demonstrate in the Nemox stand in relation to:

a. Fully automatic domestic ice cream machine able to produce 800 g. of ice cream in 
20-30 min. and then store it. The machine also works with ambience temperatures of + 
36 ° C. Touch screen controls. The machine is able to self-adjust the freezing and 
storage times thanks to an algorithm.

b. Stand-alone commercial machine, able to churn and store 2-3 kg of ice cream in 15-18 
minutes, about 10 kg per hour corresponding to 100 portions +.  Such production volume 
meet the needs of most Ho.Re.Ca. businesses.

c. Ventilated showcase for storing and displaying four gelato, ice cream trays.
This display case can hold up to 10kg. of ice cream

These prototypes are used to conduct the tests for the certification.

The comparative tests carried out to verify the efficiency and effectiveness of the prototypes with 
machines of the same type have shown better results not only in terms of efficiency but also in 
terms of energy savings. We will have additional data when the LCA Life Cycle Assessment and LLC 
LifeCycleCosting verification commissioned to a specialized institute will be completed.



Data collected during prototype tests
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R404 R290
Gelato NXT-1 320kg 0,09 kg -99,97%
GELATO 10K 1240kg 0,420kg -99,96%
PRO 100 showcase 520kg 0,18kg -99,96%

greenhouse gas
emission potential in Kg CO2 equiv.

GELATO NXT-1 R404 R290
compressor 1/7hp 1/12 hp -42%
cooling capacity 84 kCal/h 89 kCal/h 6%
Energy efficiency 0,86 kcal/Wh 1,14 kCal/h 32%
Input power 97W 78 W -24%

energy consumption
GELATO 10K R404 R290
compressor 1/2hp 1/2 hp =
cooling capacity 539 kCal/h 560 kCal/h 4%
Energy efficiency 0,96 kcal/Wh 1,16 kCal/h 21%
Input power 559W 482 W -16%

energy consumption



2. Technical Department, Laboratory, Production are proceeding 
with the realization of the prototypes of the various models of 
domestic and commercial machines and to the consequent 
verification tests of efficiency, safety, flammability.
We face some difficulties in finding some components in 
accordance with Atex standards and therefore we must proceed to 
study, implement and test modifications to avoid the problem that 
these components may come into contact with possible gas leaks.

3. Our laboratory is equipped to independently carry out 
flammability tests in the presence of possible gas leaks. These 
tests are extremely expensive, and we will submit the machines 
to a certifying body only for the approval of the product.

4. We have redesigned the production line and ordered the 
necessary machinery.
We believe that the production line will be able to operate from 
February 2020



A traditional Italian gelato shop is equipped with a considerable number of machines such as:

Batch freezers
Pasteurizers
Aging tanks
Blast freezers
Show cases
Cooling towers

The investment cost for a start-up is huge! 
• Many thermodynamic systems using high GWP gas
• High electricity consumption
• High consumption of cooling water
• Notable and expensive room sizes

Are we sure that this is a valid business model to be exported to most 
countries?

The ICEGREEN project also aims to propose a new business model in a market 
where investment resources are increasingly limited, and the offer is 
definetively higher than consumption



• Small machines allow energy savings in terms of power 
consumption of single-phase motors, thermo dynamic system. 

• GWP=0 
• The condenser is cooled by air, no water consumption.
• The components are reduced and the mechanisms less complex.
• Facilitated technical assistance in every place.
• Lower machine costs.
• Very limited spaces required.

• A control via an electronic board allows the ice cream to be kept 
inside the machine by acting both on the thermodynamic system 
and on the churning, so that the ice cream is always ready to be 
served.

• By using multiple machines of this type, facing the end user, we 
can think of a new business model, producing only the quantity 
that is sold, also limiting waste and raising the quality of the 
product served.

ICEGREEN project – a BUSINESS opportunity



Possibility to develop a mini-ice cream shop with R290

Current legislation allows the use in a store
equipment using with R290 gas, up to a 
maximum load of 8 g./M3.

You could set up a shop of about 30/40 M2 with 
2-3 machines at sight with an hourly production 
of 10-15kg of ice cream and a display case with 
8 different flavors containing 20Kg / 30 l. of ice 
cream.

The investment for an ice cream shop of this 
type would be about a third compared to a 
traditional one and the management costs would 
also be much more limited.



A mini ice-cream shop with R290 …… 
totally  «GREEN»

A further step with ICEGREEN!

The use of R290 allows us to think about 
systems that require low electricity 
consumption and therefore the possibility of 
studying solutions with photovoltaic panels.

For an ice cream shop, as above, 20/30 
square meters of panels (3kw / h) would be 
enough.

Simple, completely "green" solutions could 
be possible!



Expected results in environmental terms

• At the end of the ICEGREEN project we expect 
to save 160 tons of CO2 equivalents

• By 2023 the potential cumulative reduction will 
be 12,985 tons (calculated on 50,500 machines).







Document issued by Nemox International s.r.l.

All rights reserved.

Reproduction in whole or in part of this document is prohibited.

NEMOX International s.r.l.
Via Enrico Mattei, n. 14 - 25026 Pontevico (BS) Italy Tel. +39 030 9308901 r.a. • Fax +39 030 9930765  

www.nemox.com  • e-mail: info@nemox.com
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