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TECHNICAL SOLUTIONS OF CREA
REFRIGERATING SYSTEMS –
DESCRIPTIONS AND FUNCTIONALITY OF
CREA SYSTEMS

01.
CREA SPA

CREA is an Italian company present since 1983
on the refrigeration systems market, and since
2004 has been producing refrigeration systems
and plants with natural CO2 refrigerant.

The cooling systems that CREA produces
follow high standards in the design, production
and management of the entire refrigeration
system, respecting the environment.
CREA’s core business is the production of CO2
refrigeration systems and plants for large-scale
distribution in the food market, in the logistics,
refrigeration systems for HVAC air conditioning
and for both civil and industrial sector. These
systems can also be designed in combination
with each other, creating integrated
refrigeration systems in a single plant solution.
The solutions that are applied in the
CUSTOMIZATION of the plants, allow to match
the real needs of the customers and the final
plants, giving the best results in the application,
in energy efficiency, refrigeration capacity, and
use of the final refrigeration units.

CREA also pays particular attention to
research and development (R&D) activity,
a very important item for a company that
wants to be competitive improving the
new technologies.
The R&D activity of CREA is developed
by engineers specialized in the field, and
uses skilled technicians and data analysis
systems in a continuous work of study,
re-elaboration and deepening of the
problems of refrigeration systems.
CREA has a wide TEST ROOM available
for its research activity on new R&D
technological solutions.
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The experience accumulated during years
of study and production of refrigeration
systems is made available to the customer,
guaranteeing a high quality standard in the
design, construction and maintenance of
refrigeration systems.

In addition to the production of refrigeration units, CREA can design
and install refrigeration systems at the service of its machines, thus
completing the internal refrigeration system with the distribution system,
in a single technical solution.

3

TRANSCRITICAL SYSTEMS
WITH MT AND LT UTILITIES
IN CASCADE

02.
TECHNOLOGIES
AND TYPES OF CO2
REFRIGERATION
SYSTEMS
PROPOSED TO THE
CUSTOMERS
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TRANSCRITICAL BOOSTER
REFRIGERATING SYSTEMS
These are applications in which medium and
low temperature refrigerating parts of the
system are connected to each other in a single
cooling circuit. There are also heat exchangers
for gas cooling, before and after the liquid
receiver, to improve the performance of the
whole machine.

These refrigerating systems have a cooling
circuit in which the low pressure and medium
pressure machines are physically separated.
It involves one or more units at medium
temperature MT , with a certain number of
compressors on board, and one or more units
working at low temperature LT.

the low temperature unit LT, and the evaporator
of the medium temperature MT.
The heat absorbed by the evaporators is
then discharged into the water recovery heat
exchanger and into the gas cooler.
The medium temperature units can be used
as a backup for each other towards the lowtemperature control unit LT, thus ensuring full
service continuity, even in case of failure of an
MT machine, covering more than 70% of the
nominal cooling capacity in case of one system
damage.

The refrigerant circuit is designed in a way that
the same heat exchanger is the condenser of

In this type of refrigerating systems, the low
temperature compressors sucks the refrigerant
gas from the low temperature evaporators, and
send it to medium pressure, after an opportune
desuperheating of the gas in the LT discharge
line. This function is made by a drycooler.
The medium temperature MT evaporators
are connected to the low temperature LT
compressors discharge line, and then the
medium temperature MT compressors
send the refrigerant to the CO2 / water heat
exchangers for heat recovery, and to the gas
cooler for the heat discharge. To improve the
efficiency of the cooling circuit, the system
is completed with the installation of parallel
compressors.
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TRANSCRITICAL SYSTEMS
WITH MT AND LT UTILITIES
AND AIR CONDITIONING
(CDZ) –
IN CASCADE SYSTEM
TRANSCRITICAL SYSTEMS
WITH MT AND LT UTILITIES
AND AIR CONDITIONING (CDZ)
This kind of control unit combines the
functionalities described above with the
possibility of providing HVAC air conditioning in
indoor environments.
From the primary receiver, supply and return
refrigeration lines are installed, and the CO2
liquid goes to feed an evaporator that cools
glycoled water, as in a standard chiller.
In this case, therefore, it is possible to obtain
low-temperature refrigeration (food storage
cells), medium temperature (cells and
refrigerated counters) and air-conditioning of
civil ambient.
The chilled water is sent to the final cooling
users via an hydronic circuit, while the CO2
refrigerant, which evaporates absorbing
heat from the water, is sent to the medium
temperature compressors to discharge the
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heat in the recovery heat exchangers or in the
gas cooler.
In order to meet the needs related to air
conditioning, an innovative solution can also be
used, which consists in the use of plates heat
exchangers in natural convection.
With this system, which is usually combined
with ordinary refrigeration systems at medium
temperature, the evaporation of the CO2
refrigerant coming from the liquid receiver, can
be used for cooling glycol water that feeds the
hydronic air conditioning system.
The evaporation of the liquid CO2 occurs by
natural convection inside the heat exchanger,
without involving any energy cost.

This kind of refrigerating system combines the
characteristics of the previous 3 refrigerating
systems in a single system. This type of unit,
in addition to having higher COPs, the system
also guarantees the continuity of operation of
the entire machine even in the event of failure
of one of the MT control panels, thanks to
the presence of the MT control unit. The MT
system disposed in parallel allows the LT in low
temperature to be able to continue in any case
its function.
The control unit also provides air conditioning,
as described above.

TRANSCRITICAL SYSTEM
MT – LT – CDZ (HVAC) WITH
PUMPED LIQUID RECEIVER
The refrigeration systems with pumped
liquid receiver are able to combine optimal
performances of the heat exchangers with a
high simple installation, with a more simple
maintenance.
The pumped receiver systems consist of a
liquid refrigerant accumulation tank that feeds
the refrigerant fluid distribution pumps. The
pumps, installed downstream of this receiver,
send the refrigerant to the evaporators.
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refrigerant inside the suction accumulator, the
liquid itself is transferred to the liquid receiver
in high pressure, thanks to the work of the
ejector.

This solution is of course simple, but
technologically efficient, and can also be
applied in combination with the other kind of
refrigerating systems.

The medium temperature MT compressors are
therefore able to safely suck the gas that has
made the refrigerating effect, and to transfer
the heat absorbed through the gas cooler to
the outside, involving the medium-temperature
compressors or the parallel compressors.

Furthermore, thermostatic valves for
evaporator superheat regulation are not
necessary, and this entails in itself a reduction
in plant costs, thanks to the absence of
thermostatic valves with their electronic
drivers, to the absence of the relative
temperature probes and pressure, and fewer
electrical connections.

Cooling systems with ejectors allow the
cooling capacity of refrigeration systems to
be increased up to 25%, making them working
with high performances even in hard climatic
conditions.

The evaporators, feeded by the pumps
downstream of the receiver, work without
superheating, and this fact leads to an optimal
use of the evaporator heat exchange surfaces.
The refrigerant, after evaporation, returns from
the top to the pumped receiver, discharging the
gas and, by gravity, the excess of liquid. Pumps
of suitable prevalence guarantee the return of
the refrigerant from evaporators.
The transcritical system with low, medium and
high temperature compressors completes the
entire configuration of the machine.
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TRANSCRITICAL SYSTEMS
WITH EJECTORS
These refrigerating systems use ejectors. They
are components that are able to transfer liquid
and refrigerant gas from a lower pressure to an
higher pressure.
In this type of refrigeration systems, the
evaporators are completely wetted by the
cooling liquid, which evaporates without
generating overheating and reach a the suction
accumulator with suitable volume downstream
of the evaporators.
When the liquid has been separated from the

The ejector system avoids the superheating
of the CO2 gas inside the evaporators, thus
maximizing the cooling performance of the
evaporator exchange surfaces.

TRANSCRITICAL SYSTEMS
WITH EJECTORS AND
PUMPED LIQUID RECEIVER
This kind of refrigeration unit combines the
action of the ejectors with the benefits provided
by the use of the pumped liquid receiver.
The combination of these 2 technologies
means that a refrigeration plant has very high
cooling capacities in all seasons of the year,
and is particularly suitable when the climatic
conditions in which the refrigeration system
is operating are very hard (for ex, with air
temperatures higher than 42 ° C).

at optimum values, if compared to a simple
transcritical ejector system.
This kind of refrigerating machine works with
higher COPs, thanks to an optimal use of the
heat exchange surfaces of the evaporators, to
higher evaporating temperatures and thanks
to the use of parallel compressors, which
with their action keep lower the discharge
temperature, making easier the separation of
the lubricant oil in the discharge lines, and a
easy return of it to the compressors.

In fact, during the winter period, the efficiency
of the ejector decreases, but thanks to
the presence of the pumped receiver, the
performances of the refrigeration circuit remain
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REFRIGERATING AYATEMS
WITH TOTAL HEAT
RECOVERY AND BACKUP ON
GAS COOLER

TRANSCRITICAL SYSTEMS
WITH ADSORBERS OR
CHILLERS WITH R290
REFRIGERANT

These refrigerating systems, in which can be
applied different solutions for MT and LT lines,
are designed for the complete recovery the
heat available in the discharge lines, leading it
into hot water tanks.

This kind of CO2 refrigerating units, in addition
to the usual technical characteristics, use
special components and devices, which lead
the temperature of the CO2 coming out of the
gas cooler to very low values (for example 12 °
C - 15 ° C) if compared to standard temperature
values, so increasing the performances of the
entire refrigeration system.

In fact, in a medium and low temperature
refrigeration system, the heat coming from
refrigeration cells and refrigerated counters is
recovered on technical or sanitary water, using
particular heat exchangers (AISI304L).

CO2 SYSTEMS WITH
ADSORBER
A CO2 refrigerating system equipped with an
adsorber, uses the heat in the discharge line to
produce the subcooling of the CO2 gas at the
gas cooler outlet. The adsorber is a component
that uses zeolite and silica gel.
The driving force of the process is the
discharge line compressors heat, and so the
adsorber creates a cold source adsorbing the
heat.

vaporizes water, thus creating a cold source,
and releasing the vapor once it has made its
cooling effect.

CO2 WITH CHILLERS THAT
USE refrigerant R290

The adsorber is a component that performs
an heat exchange in the absence of a
compression process, with an important
energy saving, that is very high if compared to
a very low energy consumption.

With this component, there is a net gain in
energy efficiency and in the performances
of the entire refrigeration system. The cost
of electric consumption power for the chiller
operations is well compensated by the
reduction of the electric power absorbed by the
compressors in the CO2 cooling system.

The adsorbers are provided with Zeolite.
Zeolite is a crystalline mineral, harmless
from an environmental point of view, which
is particularly suitable for adsorption
applications: it collects, that is adsorbs,

The overall efficiency of the system is therefore
optimized, since the cooling needs are
perfectly combined with those of heating effect
in different plant sides.
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GENERAL CHARACTERISTICS
OF REFRIGERATING
SYSTEMS, CONTROLS AND
DIAGNOSTICS.

01.

The refrigerating machines include control and
diagnostics systems based on serial cards,
pressure and temperature probes placed in
all parts of the system, on the benches, cold
rooms, and in the refrigeration unit, with data
processing coming from the main controller
and from the controls and management drivers
devices for valves, gas cooler and all analogue
and digital components.

02.

It is possible to display and analyze the alarms
on each component (compressors - fans - gas
cooler - high and low pressure - high and low
temperature - level alarms - sensor alarms
and oil level on the oil separator and on the
compressors - alarms on malfunctioning
electrical components, drivers, power
regulators, electronic devices).

03.

CREA can provide a dedicated and
customizable software for its refrigerating
system management.

03.

2006/42/CE

“Machinery Directive”
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“Low Voltage Directive”

CERTIFICATIONS
CREA refrigerating systems and plants are
certified according to the PED directive, and
according to the nowadays regulations relating
to the production and installation of CO2
systems, also in application to the naval field.
The systems are designed and are always
built in compliance with the provisions of the
following EU directives, standards and relevant
national legislation:

2014/30/UE

“Electromagnetic
Compatibility
Directive”
2014/68/UE

On the systems, back-up boards and probes can be installed: therefore the machines can have a very good
functionality even in case of eventual damage of the main controller.
All the components and all the devices necessary for optimal operations of the refrigerating systems are also
provided, under refrigerating, structural, electrical, electronic and diagnostic point of view.

2014/35/UE

“Pressure Equipment
Directive”

UNI EN 61439-1 e 2,
UNI EN204-1

“Electrical
switchboards design
directive”
UNI EN 378-1-2-3-4

“Refrigeration systems
and heat pumps”
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05.
04.
THE NAVAL FIELD
A market of considerable interest for CREA
is the naval market, united with other civil
and industrial markets where it is necessary
to study, produce and install particular
refrigeration systems with the most varied
technologies.
The naval refrigerating installation has
particular needs, for which CREA has a wide
series of solutions, in a synthesis of various
application technologies acquired over 15
years of experience in the CO2 refrigeration
systems field.
Some problems that must be faced in the naval
refrigeration market are the following:
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01.

-Spaces and technical rooms that are often of
limited dimensions.

02.

high COP and efficiency are needed for
refrigeration systems, even in severe weather
conditions and with large refrigeration loads.

03.

The systems need to realize medium and low
temperature refrigeration, matched with air
conditioning of the rooms, in the same time.

04.

Maximum safety of the plants must be
ensured, guaranteeing at the same time
absolute continuity of service of the machines.

05.

Limitation of energy consumption, with high
cooling performance.

REFERENCES ON CREA REFRIGERATING
SYSTEMS AND PLANTS

06.

Particular attention to the problem of oil return
to the compressors.

07.

Very high level of CUSTOMIZATION of naval
installations .

08.

Certifications with special notified bodies for
the components used, for the power plant and
the entire plant in service.

CREA proposes CO2 refrigerating systems
with a high level of customization, both for
the machines and for the service plant,
limiting the overall volumes of the refrigeration
components, and choosing components
that guarantee high reliability and high level
performances.

Over the course of years, CREA has
produced and installed more than 1000
refrigerating systems and plants of
various refrigerating capacities,
becoming the systems more and more
complex.
CREA collaborates with the most
important Companies and international Brands,
consolidating its activity in the various markets
and offering to the customers and contractors
the most innovative technologies.

In the last 5 years, CREA has produced
refrigerating systems and plants for the Italian
and European market, and in countries such as
China, Norway, Luxembourg, Turkey, Russia,
Libya, Brazil, Saudi Arabia, UAE, UAE and
Chile.
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