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(54) CONTROL DEVICE FOR REFRIGERATION AND CONDITIONING SYSTEMS

(57) A control device (10) for refrigeration and con-
ditioning systems, comprising:
- an electronic expansion valve (13), associated with an
evaporator (14) arranged within a refrigerated/condi-
tioned environment,
- a temperature sensor (16) for the evaporator,

- an electronic board (17) for the wired management of
the electronic expansion valve (13) and the temperature
sensor (16); the electronic board (17) is covered with a
hermetic shell (18) and is preset to be arranged within a
refrigerated/conditioned environment in which the control
device (10) is installed.
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Description

[0001] The present invention relates to a control device
for refrigeration and conditioning systems.
[0002] An example of refrigeration and conditioning
systems is represented by cold rooms.
[0003] Cold rooms are substantially insulated cham-
bers used for the temporary storage of perishable or fro-
zen foods, plants, flowers and the like, both at the com-
mercial level, where they are used for example in small
sales points, and also at the distribution or industrial pro-
duction level.
[0004] Refrigeration is necessary because it slows the
proliferation of bacteria in foods; the extremely rapid and
intense action of the cold makes it possible to preserve
the organoleptic properties of the food intact, thus ex-
tending the conservation time.
[0005] A refrigeration system usually comprises a con-
trol system adapted to drive, for example, an electronic
expansion valve associated with an evaporator, in order
to provide the ideal heat exchange in order to maintain
a preset temperature.
[0006] Figure 1 shows schematically, by way of exam-
ple, a conventional cold room A, inside which are an
evaporator B with corresponding electronic expansion
valve C, a pressure sensor D and a temperature sensor
E.
[0007] Currently, in order to install an electronic expan-
sion valve, all the devices in Figure 1 are required, along
with the corresponding electric wiring.
[0008] The sensors and the expansion valve are inter-
connected with a set of electrical and electronic devices
for controlling the refrigeration system of the room.
[0009] All the elements of the set of electrical and elec-
tronic control devices E must be installed outside the
room A, since they are not adapted to the environment
inside, which is characterized by low temperature and
high humidity.
[0010] In order to connect control devices and sensors,
expensive wiring operations are necessary, with laying
of pipes, wires, electrical cables and other similar com-
ponents, which determine a cost both in terms of com-
ponents and in terms of labor for the laying.
[0011] The aim of the present invention is to provide a
control device for refrigeration and conditioning systems
which is capable of overcoming the above mentioned
drawbacks of the known art.
[0012] In particular, within this aim, an object of the
invention is to provide a control device that can be in-
stalled inside a cold room without the electronics for man-
aging the various components becoming damaged.
[0013] Another object of the invention is to provide a
control device that is easier to install with respect to sim-
ilar, conventional control devices, and which has per-
formance levels that are at least as high.
[0014] Another object of the invention is to provide a
control device for which installation does not require bur-
densome wiring.

[0015] This aim and these and other objects which will
become better evident hereinafter are achieved by a con-
trol device for refrigeration and conditioning systems,
which is characterized in that it comprises:

- an electronic expansion valve, associated with an
evaporator arranged within a refrigerated/condi-
tioned environment,

- a temperature sensor for said evaporator,
- an electronic board for the wired management of said

electronic expansion valve and said temperature
sensor, said electronic board being covered with a
hermetic shell and being preset to be arranged within
a refrigerated/conditioned environment in which said
control device is installed.

[0016] Further characteristics and advantages of the
invention will become better apparent from the descrip-
tion of a preferred, but not exclusive, embodiment of the
control device according to the invention, which is illus-
trated by way of non-limiting example in the accompany-
ing drawings wherein:

- Figure 1 is a schematic view of an example of a con-
ventional control system for refrigerated/conditioned
environments;

- Figure 2 is a schematic view of an example of a con-
trol device according to the invention;

- Figure 3 is a perspective view of the control device
according to the invention;

- Figure 4 is a cutaway perspective view of a compo-
nent of the control device according to the invention;

- Figure 5 is a perspective view of a detail of the control
device according to the invention.

[0017] With reference to the figures, a control device
for refrigeration and conditioning systems according to
the invention is generally designated with the reference
numeral 10, while a generic refrigerated/conditioned en-
vironment, such as for example a cold room, is designat-
ed with the reference numeral 11.
[0018] The control device 10 is characterized in that it
comprises:

- a control panel 12, outside the cold room 11,
- an electronic expansion valve 13, associated with a

evaporator 14 arranged within the cold room 11,
- a pressure sensor 15 for the evaporator 14,
- a temperature sensor 16 for the evaporator 14,
- an electronic board 17, for the wired management

of the electronic expansion valve 13, the pressure
sensor 15, and the temperature sensor 16.

[0019] The electronic board 17 is covered with a her-
metic shell 18, made of plastic material, and is preset to
be arranged within a refrigerated/conditioned environ-
ment 11 in which the control device 10 is installed.
[0020] The plastic material that defines the hermetic
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shell 18 is constituted of a polyamide-based resin with
adhesive characteristics, which is adapted to be injection
molded at low pressure.
[0021] The hermetic shell 18 is adapted to isolate the
electronic management board 17, enclosed therein, from
the environmental conditions typical of the inside of a
refrigerated/conditioned environment, conditions which
are usually adverse to the efficient operation of electron-
ics; the plastic material used for the hermetic shell 18 is
capable of maintaining its performance in a temperature
interval between -40°C and +80°C.
[0022] In a variation of embodiment of the control de-
vice 10 according to the invention, not shown for the sake
of simplicity, the control panel 12 is not present, and in
its place there is a simpler electromechanical thermostat,
of conventional type.
[0023] In a further variation of embodiment of the in-
vention, in place of the pressure sensor 15 there is a
second temperature sensor.
[0024] In general such combination of sensors de-
scribed herein should be understood to be illustrative and
non-limiting of the invention, in that the control device 10
can be wired with a plurality of sensors and other ele-
ments according to necessity and requirements.
[0025] On the electronic management board 17 there
is a protective frame 19 which is contoured to surround
a display 20 and three buttons 21, 22, 23 which are
mounted on the electronic board 17; the protective frame
19 is embedded in the hermetic shell 18.
[0026] In a variation of embodiment of the control de-
vice 10 according to the invention, the electronic board
17 is entirely coated and covered by the hermetic shell
18 with no protective frame for some electronic compo-
nents.
[0027] The control device 10 also comprises electrical
cables 24, 25, 26 for connecting the electronic board 17
with the electronic expansion valve 13, the pressure sen-
sor 15 and the temperature sensor 16, and with an elec-
tric power supply cable 27.
[0028] The wiring contacts of the cables 24, 25, 26, 27
are also surrounded and enclosed hermetically in the her-
metic shell 18.
[0029] The invention also relates to a method for pro-
viding an electronic board 17 for managing an electronic
expansion valve 13, a pressure sensor 15 and a temper-
ature sensor 16 for a control device 10 as described
above. Such method consists in:

- electrically wiring the electronic management board
17 with electric cables 24, 25, 26 for connection to
the electronic expansion valve 13, the pressure sen-
sor 15 and the temperature sensor 16, and with an
electric power supply cable 27,

- arranging the protective frame 19 on the electronic
board 17,

- overmolding the hermetic shell 18 on the electronic
board 17 by way of an operation of low-pressure
molding of a polyamide-based resin with adhesive

characteristics.

[0030] The overmolding process occurs at the injection
temperatures of the material, so that the electronic board
17 is not damaged in the operation.
[0031] Obviously in the event of the absence of the
pressure sensor 15 and of the protective frame 19, the
corresponding operations of wiring and positioning on
the card are not performed.
[0032] Thanks to the hermetic shell 18 for electrical
and thermal insulation, and thanks to the pre-wiring of
the electronic board 17 before the molding operation, a
control device 10 is provided in which the electronics for
managing the expansion valve 13 and the sensors 15
and 16 can easily be installed within a refrigerated/con-
ditioned environment 11 together with the expansion
valve 13 and with the pressure sensor 15 and tempera-
ture sensor 16.
[0033] The only connections that need to be provided
between the inside and the outside of the cold room 11
are those with the control panel 12 and with a compressor
30 of the refrigeration system of which the evaporator 14
is part.
[0034] In practice it has been found that the invention
fully achieves the intended aim and objects.
[0035] In particular, with the invention a control device
has been provided which can be installed within a cold
room, and within a refrigerated/conditioned environment
in general, without the electronics for managing the var-
ious components becoming damaged.
[0036] At the same time, with the invention a control
device has been provided that is easier to install with
respect to similar, conventional control devices, and
which has performance levels that are at least as high.
[0037] With the invention in fact a control device has
been provided, for the installation of which no burden-
some wiring is needed with laying of ducts, cables and
connections, typical of conventional control systems.
[0038] Moreover, with the invention a control device
has been provided which is an important retrofit for re-
frigeration/conditioning systems that are provided with
mechanical thermostatic valve, since the same control
device 10 makes it possible to easily substitute such me-
chanical thermostatic valve, with reduced costs and with-
out additional wiring.
[0039] The invention, thus conceived, is susceptible of
numerous modifications and variations, all of which are
within the scope of the appended claims. Moreover, all
the details may be substituted by other, technically equiv-
alent elements.
[0040] In practice the components and the materials
employed, provided they are compatible with the specific
use, and the contingent dimensions and shapes, may be
any according to requirements and to the state of the art.
[0041] The disclosures in Italian Patent Application No.
PD2014A000267 (102014902300902) from which this
application claims priority are incorporated herein by ref-
erence.
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[0042] Where technical features mentioned in any
claim are followed by reference signs, those reference
signs have been included for the sole purpose of increas-
ing the intelligibility of the claims and accordingly, such
reference signs do not have any limiting effect on the
interpretation of each element identified by way of exam-
ple by such reference signs.

Claims

1. A control device (10) for refrigeration and condition-
ing systems, characterized in that it comprises:

- an electronic expansion valve (13), associated
with an evaporator (14) arranged within a refrig-
erated/conditioned environment,
- a temperature sensor (16) for said evaporator,
- an electronic board (17) for the wired manage-
ment of said electronic expansion valve (13) and
said temperature sensor (16), said electronic
board (17) being covered with a hermetic shell
(18) and being preset to be arranged within a
refrigerated/conditioned environment in which
said control device (10) is installed.

2. The device according to claim 1, characterized in
that said hermetic shell (18) is made of plastic ma-
terial constituted by polyamide-based resin with ad-
hesive characteristics which is adapted to be injec-
tion molded at low pressure.

3. The device according to one ore more of the preced-
ing claims, characterized in that it comprises a
pressure sensor (15) for said evaporator.

4. The device according to one ore more of the preced-
ing claims, characterized in that said plastic mate-
rial used for the hermetic shell (18) is capable of
maintaining its performance in a temperature interval
between -40°C and +80°C.

5. The device according to one ore more of the preced-
ing claims, characterized in that on said electronic
management board (17) there is a protective frame
(19) which is contoured to surround a display (20)
and a plurality of buttons (21, 22, 23) which are
mounted on said electronic board (17), said protec-
tive frame (19) being embedded in said hermetic
shell (18).

6. The device according to one ore more of claims 1 to
4, characterized in that said electronic board (17)
is entirely coated and covered by the hermetic shell
(18) with no protective frame for electronic compo-
nents.

7. The device according to one ore more of the preced-

ing claims, characterized in that it comprises elec-
trical cables (24, 25, 26) for connecting the electronic
board (17) with said electronic expansion valve (13),
said pressure sensor (15) and said temperature sen-
sor (16), and with an electric power supply cable (27).

8. The control device according to one ore more of the
preceding claims, characterized in that the wiring
contacts of said cables (24, 25, 26, 27) are surround-
ed and enclosed hermetically in the hermetic shell
(18).

9. A method for providing an electronic board (17) for
the management of an electronic expansion valve
(13) and of a temperature sensor (16) for a control
device (10) according to the preceding claims, which
consists in:

- electrically wiring said electronic management
board (17) with electric cables (24, 26) for con-
nection to said electronic expansion valve (13)
and said temperature sensor (16), and with an
electric power supply cable (27),
- overmolding said hermetic shell (18) on said
electronic board (17) by way of an operation of
low-pressure molding of a polyamide-based res-
in with adhesive characteristics.
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