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(54) CASSETTE UNIT FOR REFRIGERATED DISPLAY CABINETS HAVING A SYSTEM FOR 
PREVENTING THE PASSAGE OF AIR FROM THE OUTSIDE

(57) Cassette unit (100) comprising: a basement (1),
a body (2) wherein an evaporator (3) is arranged, a com-
pressor (4) and a condenser (5) arranged on the outside
of the basement (1), a drip tray (6) to receive the defrost
water dripping from the evaporator (3) during the defrost
cycle, and a collection tank (7) in communication with the
drip tray (6) in order to collect the defrost water; the col-
lection tank (7) comprises a first reservoir (70) disposed

under an outlet (61) of a drain conduit of the drip tray and
a second reservoir (71) in overflow communication with
the first reservoir (70); the cassette unit (100) comprises
siphon means (9) configured in such a way to allow a
passage of water from the drain conduit (60) of the drip
tray to the first reservoir (70), and prevent a passage of
air from outside the body (2) through the first reservoir
(70).
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Description

[0001] The present invention relates to a cassette unit
for refrigerated display cabinets for food products and
beverages.
[0002] A cassette unit is a complete refrigeration unit
(finished machine) for the refrigeration of refrigerated dis-
players, such as refrigerated cabinets, refrigerated dis-
play cases, refrigerated counters, and the like. The cas-
sette unit comprises components (compressor, condens-
er, lamination element, evaporator, and control electron-
ics) that are necessary for performing a thermodynamic
compression refrigeration cycle. All components are
mounted in a single self-supporting structural case/base-
ment. The cassette unit is equipped with intake conduits
of external air and delivery conduits of cooled air. Such
a unit is inserted into the refrigerated display cabinets, in
correspondence with air inlet and outlet conduits of the
refrigerated display cabinets that generate a flow of cold
air in the refrigerated display cabinet for the storage of
consumer products.
[0003] Before the advent of the cassette units, the com-
ponents of the refrigeration system were located in dif-
ferent areas of the refrigerated display cabinet, depend-
ing on the function they were to perform. With reference
to Fig. 1, the cold function (evaporator) is arranged in the
product storage area. The hot function (condenser +
compressor) is arranged in an engine compartment out-
side the storage area.
[0004] The idea of having both the cold generation
components and the heat elimination components in the
same area comes from the need to reduce the complexity
dictated by the numberless solutions introduced in the
realization of the refrigeration systems. One of the main
strengths of the cassette unit technology consists in the
fact that such a unit is perfectly interfaced with the refrig-
eration display cabinet, and is a stand-alone unit that
does not require the presence of the refrigeration system
components (e.g., fan, evaporator) mounted inside the
refrigeration display cabinet, thus resulting in easy dis-
assembly, accessibility for maintenance and easy re-
placement on site, in case of failures that cannot be
solved immediately.
[0005] In addition, the cassette unit meets the ever-
increasing demand of the market for eco-sustainability
and easy disposal because components and materials
in line with the need to have an increasingly reduced
environmental impact were evaluated in the study of this
solution.
[0006] Currently, the global market offers cassette
units that differ in the technical installation solutions de-
pending on the type of end product. Figs. 2A, 2B, and
2C illustrate three examples of cassette units (100) in-
stalled on a roof, in a basement, and on a side of a re-
frigerated display cabinet (200), respectively.
[0007] Figs. 3A, 3B and 3C illustrate the cassette unit
(100) of Fig. 2A. The cassette unit (100) comprises a
basement (1). A body (2) is mounted on the basement

(1) and defines a compartment wherein an evaporator
(3) is arranged. A compressor (4) and a condenser (5)
are arranged on the basement (1) outside the body (2).
It should be considered that the evaporator (3) is a heat
exchanger that generates cold, whereas the condenser
(5) is a heat exchanger that generates heat, and the com-
pressor (4) is a motor that generates heat as well. There-
fore, the body (2) is made of heat-insulating material, and
a cold zone insulated from the outside is generated inside
the body (2).
[0008] Figs. 3A, 3B and 3C illustrate the specific case
where the cassette unit (100) is to be installed on a roof
of a refrigerated display cabinet. In such a case, an air
intake opening (10) and an air delivery opening (11) are
machined into the basement (1) under the body (2) and
are interfaced with an interface of the refrigerated display
cabinet to allow a flow of cold air inside the refrigerated
display cabinet.
[0009] The cassette units that are to be installed in a
basement or on the side of a refrigerated display cabinet
have a different structure from that shown in Figs. 3A,
3B and 3C. In each case such cassette units have a body
that defines a compartment wherein the evaporator is
arranged. Therefore, if the cassette unit is to be installed
in a basement of a refrigerated display cabinet, the air
intake opening and the air delivery opening will be ma-
chined on an upper wall of the body. Conversely, if the
cassette unit is to be installed on the side of a refrigerated
display cabinet, the air intake opening and the air delivery
opening will be machined on a side wall of the body.
[0010] In the cassette units operating at low tempera-
ture (T<0°C), ice is formed on the surface of the evapo-
rator (3) due to the defrost deposit generated by the mois-
ture of the treated air. The ice on the surface of the evap-
orator acts as a thermal insulator, resulting in an efficien-
cy loss in the heat exchange between the air and the
evaporator. Therefore, the ice formed on the evaporator
must be removed by means of a defrost system that per-
forms a defrost cycle.
[0011] Such a defrost cycle can be performed accord-
ing to different techniques:

- by stopping the compressor (4);
- by means of a heating element mounted on the evap-

orator (3);
- by using a hot gas (the hot gas from the compression

of the refrigerant performed by the compressor (4)
is sent to the evaporator (3)); and

- by reversing the cycle (the refrigeration cycle is re-
versed so that the evaporator (3) becomes a con-
denser and the condenser (5) becomes an evapo-
rator).

[0012] The choice of one of the systems depends on
several factors and variables, such as defrosting speed,
energy consumption, and cost.
[0013] In the case of defrosting with a hot gas, the ice
deposited on the surface of the evaporator is dissolved
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in water by the heat brought to the evaporator by the
overheated refrigerant.
[0014] Fig. 4 illustrates an assembly comprising an
evaporator (3) and a drip tray (6) arranged under the
evaporator to collect the liquid obtained from the defrost-
ing of the evaporator. The drip tray (6) has a drain conduit
(60) to discharge the defrost liquid that drips onto the drip
tray. The drain conduit (60) has an outlet (61) from which
the defrost water flows out and falls into a collection tank
outside the compartment of the body (2).
[0015] The evaporator (3) is a heat exchanger, gener-
ally of finned pack type, comprising a plurality of plates
(fins) (3) arranged parallel to each other and serpentine
conduits (31) running through the plates (30). The refrig-
erant flows inside the conduits (31), generating a heat
exchange with the plates (30).
[0016] In order to eliminate the defrosting water depos-
ited on the drip tray (6) during defrosting, the drip tray (6)
is put in communication with a hot zone of the cassette
unit via the drain conduit (60), in the vicinity of the con-
denser (5), outside the body (2).
[0017] With reference to Figs. 5, 5A and 5B, the drain
conduit (60) of the drip tray (6) communicates with a col-
lection tank (7) arranged outside the body (2), in the base-
ment, in the vicinity of the compressor (4) and the evap-
orator (5) in order to collect the defrost liquid. In this way,
the water accumulated in the collection tank (7) will be
eliminated by natural evaporation due to the combined
effect of the positive temperature caused by the heat pro-
duced by the condenser (5) and of a forced ventilation
obtained by means of a fan (50) arranged in the vicinity
of the condenser (5) to increase the heat exchange be-
tween the condenser and the ambient air.
[0018] However, it should be considered that as a re-
sult of the forced ventilation of the fan (50) of the con-
denser, a pressure zone is generated on the collection
tank (7). Therefore, the hot air pushed by the fan (50) on
the collection tank can rise through the drain conduit (60)
of the drip tray, entering the compartment defined by the
body (2) in the cold zone of the evaporator (3), as shown
in Fig. 5A.
[0019] Such a negative air entrance phenomenon re-
sults in an efficiency loss at the evaporator (3) and in the
formation of ice on the cold surfaces (temperature below
0 °C) of the evaporator due to the presence of moisture
in the warm air entering the compartment defined by the
body (2). This results in an additional efficiency loss of
the cassette unit, since the ice acts as an insulator be-
tween the evaporator (3) and the air to be cooled.
[0020] US2007/214823A1 describes a heat exchang-
ing device for refrigerator according to the preamble of
claim 1.
[0021] DE102009028775A1 describes a refrigeration
appliance having a defrost water channel through which
defrost water can be discharged into an evaporation tray
and a siphon in the passage between the defrost water
channel and the evaporation tray.
[0022] WO2009/141117A1 describes a cold appli-

ance.
[0023] DE29820730U1 describes an evaporation tray
of a refrigeration unit.
[0024] The purpose of the present invention is to elim-
inate the drawbacks of the prior art by providing a cas-
sette unit that is capable of preventing the entrance of
hot air in the compartment wherein the evaporator is ar-
ranged.
[0025] Another purpose of the present invention is to
provide such a cassette unit that is efficient, reliable, ver-
satile, and space-saving.
[0026] These purposes are achieved in accordance
with the invention with the features of the appended in-
dependent claim 1.
[0027] Advantageous achievements of the invention
appear from the dependent claims.
[0028] The cassette unit according to the invention is
defined by claim 1.
[0029] The cassette unit according to the invention is
capable of preventing the passage of air through the com-
munication channel between the drip tray of the evapo-
rator arranged in the cold zone in the body, and the con-
densate collection tank arranged in the hot zone outside
the body. Such a system avoids the use of particularly
sophisticated technologies (e.g., evaporation coil in the
collection tank) and allows to discharge the defrost water
from the drip tray to the collection tank arranged below
the condenser, preventing a return of moist air from the
outside to the interior of the body compartment.
[0030] Further features of the invention will become
clearer from the following detailed description, referring
to a purely illustrative and therefore non-limiting form of
its embodiment, illustrated in the appended drawings,
wherein:

Fig. 1 is a diagrammatic perspective view of a refrig-
erated display cabinet according to the prior art;
Figs. 2A, 2B and 2C are three diagrammatic per-
spective views of cassette units respectively for in-
stallation on a roof, in a basement and on a side of
a refrigerated display cabinet;
Figs. 3A, 3B and 3C are exploded perspective views
of the cassette unit of Fig. 2A;
Fig. 4 is a perspective view of an assembly compris-
ing an evaporator and a drip tray according to the
prior art;
Fig. 5 is a sectional view of a cassette unit according
to the prior art;
Fig. 5A is an enlarged detail of Fig. 5, showing an
air flow from the collection tank to the drip tray;
Fig. 5B is a perspective view of a cassette unit show-
ing the drip tray and the collection tank;
Fig. 6 is a sectional view of a cassette unit according
to the invention;
Fig. 6A is an enlarged detail of Fig. 6 showing a de-
frost water flow from the drip tray to the collection
tank;
Fig. 7 is a perspective view of a cassette unit accord-
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ing to the invention, partially cut to show a section
of the drip tray and of the collection tank;
Fig. 7A is an enlarged detail of Fig. 7; and
Fig. 7B is an enlarged detail of Fig. 7A.

[0031] In the following description, elements that are
identical or corresponding to those that have been al-
ready described will be indicated with the same reference
numerals, omitting a detailed description.
[0032] The cassette unit (100) according to the inven-
tion is substantially similar to the one shown in Figs. 3A,
3B and 3C.
[0033] The cassette unit (100) comprises:

- a basement (1),
- a body (2) defining a compartment wherein an evap-

orator (3) is arranged,
- a compressor (4) and a condenser (5) arranged on

the basement (1) outside the body (2),
- an air intake opening (10) and an air delivery opening

(11) in communication with the compartment defined
by the body (2) and suitable for being interfaced with
an interface of a refrigerated display cabinet in order
to allow a flow of cold air inside the refrigerated dis-
play cabinet.

[0034] The evaporator (3) of the cassette unit is sub-
stantially similar to the one shown in Fig. 4.
[0035] The cassette unit (100) has a defrost system of
the evaporator (3) of known type, as described above.
[0036] Therefore the cassette unit (100) has a drip tray
(6) disposed under the evaporator (3) to receive the de-
frost water dripping from the evaporator (3). The drip tray
(6) is disposed at a higher height than the collection tank
(7) to let the water flow from the drip tray to the collection
tank.
[0037] With reference to Figs. 6, 6A, 6B, 7 and 7A, the
collection tank (7) of the defrost water, which is disposed
under the condenser (5), comprises two reservoirs: a first
reservoir (70) under the outlet (61) of the drain conduit
(60) of the drip tray, and a second reservoir (71) in over-
flow communication with the first reservoir (70).
[0038] Referring to Fig. 7A, the overflow between the
first reservoir (70) and the second reservoir (71) can be
achieved by means of a partition wall (72) that is by-
passed by the water that fills the first reservoir (70) and
overflows into the second reservoir (71). Evidently, in an
equivalent way, the communication between the first res-
ervoir and the second reservoir can be achieved by
means of an overflow hole on the partition wall (72) at a
distance from the bottom of the first reservoir.
[0039] The first reservoir (70) is smaller than the sec-
ond reservoir (71). The first reservoir (70) extends only
in correspondence with the outlet (61) of the drain conduit
of the drip tray. The second reservoir (71) extends outside
the body (2), under the condenser (5). The second res-
ervoir (71) has the shape of a rectangular tray. The first
reservoir (70) is disposed side by side with the second

reservoir (71) towards the body (2).
[0040] The first reservoir (70) is always filled with water
for several reasons:

- the first reservoir (70) is located at the outlet (61) of
the drain conduit (60) of the drip tray, sufficiently far
from the hot zone where the condenser (5) is located
and from the fan (50) of the condenser,

- the first reservoir (70) has a smaller area compared
with the second reservoir (71) so it experiences a
reduced evaporation effect, and

- the first reservoir (70) is in overflow communication
with the second reservoir (71) so that it has a signif-
icant water depth.

[0041] Siphon means (9) are provided between the
drain conduit (60) of the drip tray and the first reservoir
(70). The siphon means (9) allow the water to flow from
the drain conduit (60) of the drip tray to the first reservoir
(70), whereas they prevent a passage of air from outside
the body (2) through the first reservoir (70). Therefore,
the water in the first reservoir (70) prevents the entrance
of humid air from the outside towards the drain conduit
(60) of the drip tray and therefore towards the evaporator
(3).
[0042] With reference to Figs. 6A and 6B, said siphon
means (9) can be obtained by means of a partition wall
(25) that protrudes inferiorly from a side wall (26) of the
body (2) and is immersed in the liquid of the first reservoir
(70), without touching the bottom of the first reservoir,
whereby a slot (25a) is generated between the lower
edge of the partition wall (25) and the bottom of the first
reservoir (70)
[0043] In this way, the first reservoir (70) is divided into
a first chamber (70a) and a second chamber (70b) in
communication with each other through the slot (25a)
below the partition wall (25). The first chamber (70a) is
located in the compartment of the body. The second
chamber (70b) is in communication with the outside of
the body.
[0044] The siphon means (9) are provided between
the first chamber (70a) and the second chamber (70b)
of the first reservoir and are configured to allow a water
flow from the first chamber (70a) of the first reservoir to
the second chamber (70b) of the first reservoir and pre-
vent a passage of air from the outside of the body (2)
through the second chamber (70b) of the first reservoir.
[0045] Since the first reservoir (70) is constantly filled
with water and the partition wall (25) is always immersed
in the water of the first reservoir, there will always be
water in the first chamber (70a) and in the second cham-
ber (7b) preventing the passage of air from the outside
of the body (2) to the interior of the body.
[0046] Thus, the first reservoir (70) operates as a hy-
draulic siphon that maintains a constant filling level of the
first reservoir and thus prevents the entrance of moist air
from the outside towards the interior of the body, given
that the partition wall (25) is always immersed.
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[0047] According to the solution shown in Figs. 6 and
7, the siphon means (9) comprise the partition wall (25)
of the side wall of the body that is immersed in the liquid
of the first reservoir (70).
[0048] Advantageously, a one-way valve (8) is ar-
ranged in the first reservoir (70) so as to allow a passage
of liquid from the drip tray (6) to the collection tank (7)
and prevent a passage of air from the collection tank (7)
to the drip tray (6). The one-way valve (8) acts as a safety
system, in case the first reservoir (70) is completely emp-
tied of water.
[0049] The one-way valve (8) may comprise a floating
wing (80).
[0050] In the embodiment shown in Fig. 6B, the floating
wing (80) is arranged between the bottom of the first res-
ervoir (70) and the partition wall (25) of the side wall (26)
of the body to allow a passage of water from the first
chamber (70a) to the second chamber (70b) of the first
reservoir and prevent a passage of air from the second
chamber (70b) to the first chamber (70a) of the first res-
ervoir.
[0051] The floating wing (80) can be attached to the
bottom of the first reservoir (70). When the first reservoir
is empty and a flow of pressurized air is generated from
the collection tank (7) towards the drip tray (6), the floating
wing (80) is lifted by the air and goes in contact with the
partition wall (25), blocking the passage of air. In contrast,
when a liquid flow is generated from the drip tray (6) to
the collection tank (7), said liquid flow compresses the
floating wing (80) toward the bottom of the first reservoir,
allowing the liquid to flow from the drip tray (6) to the
collection tank (7).
[0052] The floating wing (80) can be attached to the
outlet (61) of the drain conduit. In such a case, the floating
wing normally closes the outlet (61) of the drain conduit
to prevent the passage of air in the drain conduit. When
the water flows in the drain conduit (60), the water flow
pushes the diaphragm (8), which opens the outlet (61)
to let the water flow out.
[0053] Equivalent variations and modifications may be
made to the present embodiments of the invention, within
the reach of a person skilled in the art, but still within the
scope of the invention as expressed by the appended
claims.

Claims

1. Cassette unit (100) comprising:

- a basement (1),
- a body (2) defining a compartment wherein an
evaporator (3) is arranged,
- a compressor (4) and a condenser (5) arranged
on the basement (1) outside the body (2),
- an air intake opening (10) and an air delivery
opening (11) in communication with the com-
partment defined by the body (2) and suitable

for being interfaced with an interface of a refrig-
erated display cabinet in order to allow a flow of
cold air inside the refrigerated display cabinet,
- a defrost system suitable for performing a de-
frost cycle wherein the evaporator (3) is heated
in order to melt the ice that is formed on the
evaporator,
- a drip tray (6) disposed under the evaporator
(3) to receive the defrost water dripping from the
evaporator (3) during the defrost cycle, and
- a collection tank (7) disposed outside the body
(2) in the area of the basement (1) in the vicinity
of the compressor (4) and the evaporator (5) and
in communication with the drip tray (6) in order
to collect the defrost water;
characterized by the fact that
said collection tank (7) comprises two reser-
voirs: a first reservoir (70) disposed under an
outlet (61) of a drain conduit (60) of the drip tray,
and a second reservoir (71) in overflow commu-
nication with the first reservoir (70); and
said cassette unit (100) comprises siphon
means (9) comprising a partition (25) that pro-
trudes inferiorly from a side wall (26) of the body
and is immersed in a liquid of the first reservoir
(70), without touching the bottom of the first res-
ervoir, in such a way that the first reservoir (70)
is divided into a first chamber (70a) and a second
chamber (70b) communicating with each other
through a slot (25a) disposed under the partition
(25); wherein the first chamber (70a) is disposed
in the compartment of the body (2) under the
outlet (61) of the drain conduit (60) of the drip
tray (6) and the second chamber (70b) is in com-
munication with the outside of the body (2);
said siphon means (9) being provided between
the first chamber (70a) and the second chamber
(70b) of the first reservoir and being configured
in such a way to allow water to flow from first
chamber (70a) of the first reservoir to the second
chamber (70b) of the first reservoir, preventing
a passage of air from outside the body (2)
through the second chamber (70b) of first res-
ervoir (70).

2. The cassette unit (100) according to claim 1, wherein
said first reservoir (70) is smaller than the second
reservoir (71) and extends only in correspondence
with the outlet (61) of the drain conduit of the drip tray.

3. The cassette unit (100) according to claim 2, wherein
said second reservoir (71) extends outside the body
(2), under the condenser (5) in the area of the base-
ment (1).

4. The cassette unit (100) according to claim 2, wherein
said second reservoir (71) extends outside the body
(2), under the basement (1).
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5. The cassette unit (100) according to any one of the
preceding claims, wherein the second reservoir (71)
has the shape of a rectangular tray and the first res-
ervoir (70) is disposed side by side with the second
reservoir (71) and extends towards the body (2).

6. The cassette unit (100) according to anyone of the
preceding claims, wherein said drain conduit (60) is
shaped like a channel and is disposed in the com-
partment of the body.

7. The cassette unit (100) according to any one of the
preceding claims, comprising a one-way valve (8)
disposed in the first reservoir (70) in such a way to
allow a passage of liquid from the drip tray (6) to-
wards the collection tank (7) and prevent a passage
of air from the collection tank (7) towards the drip
tray (6).

8. The cassette unit (100) according to claim 7, wherein
said one-way valve (8) comprises a floating wing
(80).

9. The cassette unit (100) according to any one of the
preceding claims, wherein the drip tray (6) is dis-
posed at a higher height than the collection tank (7).
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