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Description

[0001] The present patent application for industrial in-
vention relates to a machine for the drying of dishes or
the like, and to a method for the drying of dishes or the
like with said machine.
[0002] Therefore the invention falls in the field of dish-
washers, in particular in the household sector or the like.
[0003] Obviously, nothing prevents from extending the
application of the machine of the invention also to sectors
other than the household one, such as for example the
industrial sector, the catering sector or, generally speak-
ing, all applications that require the washing of dishes,
pots, kitchen tools or the like, or the washing and drying
of garments, such as for example washer-driers.
[0004] As it is known, the dishwashers that can be cur-
rently found on the market comprise a wash chamber
suitable for housing the dishes to be washed, and for
containing an air-steam mixture.
[0005] Moreover, said dishwashers are provided with
drying devices for drying the dishes at the end of the
washing cycle. Said drying devices generally use water
from the water mains as cooling liquid of the air-steam
mixture.
[0006] In particular, some dishwashers comprise a
condensing wall disposed in the wash chamber and con-
figured in such a way to condensate the humidity and
reduce the steam title of the air-steam mixture contained
in the wash chamber.
[0007] However, the drawback of said condensing
walls is that the temperature of the air-steam mixture that
circulates in the wash chamber is decreased. In fact, part
of the air-steam mixture contained in the wash chamber
of the dishwasher grazes the condensing wall, inevitably
and suddenly cooling the mixture and consequently re-
ducing the drying power.
[0008] As a matter of fact, the air-steam mixture is drier,
but colder; such a condition impairs the drying of the dish-
es and may cause the condensation of the steam in the
wash chamber, with consequent water dripping on the
dishes.
[0009] Other types of dishwashers are provided with a
system of nozzles suitable for spraying cold water to cool
an internal wall of the wash chamber, which acts as con-
densing wall.
[0010] However, such a nozzle system must be fed
with a constant flow of cooling water, thus causing high
water consumption.
[0011] Furthermore, dishwashers are known, which
are provided with a high-capacity tank suitable for being
filled with cooling water with a single operation.
[0012] Said water is used to cool the air-steam mixture,
but the dehumidification of said mixture progressively
tends to become less effective because the water stored
in the tank is heated, reaching the dew point temperature
of the air-steam mixture and therefore losing its conden-
sation capacity.
[0013] EP0978250 discloses a device for drying the

dishes provided in a dishwasher with a washing tank suit-
able for housing the dishes to be washed, and for con-
taining an air-steam mixture.
[0014] Such a device comprises a condensing duct in
fluid communication with the washing tank of the dish-
washer through a first opening for introducing the air-
steam mixture from the washing tank into the condensing
duct, and through a second opening for introducing the
air-steam mixture from the condensing duct into the
washing tank.
[0015] Such a device also comprises a tank suitable
for being filled with cold water. Such a tank is provided
with a heat exchange wall with bellows-like surface dis-
posed in the condensing duct, in such way that the cold
water contained in the tank cools the air-steam mixture
that passes through the condensing duct, partially con-
densing the humidity of said mixture.
[0016] EP1284627 discloses a device for the drying of
crockery provided in a dishwasher with a wash tank suit-
able for housing the crockery to be washed, and for con-
taining an air-steam mixture. Such a device is provided
outside the wash tank and comprises a heat exchanger.
In particular, the heat exchanger comprises a water con-
duit and an air conduit in adjacent position.
[0017] The water conduit is in fluid communication with
the water mains, in such a way that the water conduit is
fed with cold water.
[0018] The air conduit, instead, is in fluid communica-
tion with the wash chamber of the dishwasher through a
first opening for introducing the air-steam mixture from
the wash chamber into the air conduit, and through a
second opening for introducing the air-steam mixture
from the air conduit into the wash chamber. The air con-
duit is adjacent to the water conduit in such a way that
the cold water contained in the water conduit cools the
air-steam mixture that passes through the air conduit,
partially condensing the humidity of said mixture.
[0019] Both the devices for the drying of dishes and
crockery disclosed in EP0978250 and EP1284627 are
impaired by the high consumption of cooling water that
is necessary for effectively dehumidifying the air-steam
mixture contained in the wash chamber of the dishwash-
er.
[0020] Finally, EP 2687143 discloses a machine for
the drying of dishes according to the preamble of claim 1.
[0021] The main purpose of the present invention is to
remedy the drawbacks of the prior art by disclosing a
machine for the drying of dishes that is capable of dehu-
midifying the air-steam mixture contained in the wash
chamber with low water consumption.
[0022] Another purpose of the present invention is to
disclose a machine for the drying of dishes that is capable
of recovering and reusing the cooling water in the follow-
ing washing cycles.
[0023] Another purpose of the present invention is to
disclose a machine for the drying of dishes that is capable
of guaranteeing a balanced, progressive dehumidifica-
tion of the air-steam mixture contained in the wash cham-
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ber, avoiding a sudden temperature decrease that may
impair the drying process.
[0024] These purposes are achieved according to the
invention with the characteristics of the independent
claim 1.
[0025] Advantageous embodiments of the invention
appear from the dependent claims.
[0026] The machine of the invention is used for the
drying of dishes and the like, and comprises:

- a box-type chassis;
- a wash chamber defined by said box-type chassis,

suitable for housing said dishes and for containing
an air-steam mixture;

- a circulation duct in fluid communication with the
wash chamber through a first opening for introducing
the air-steam mixture from the wash chamber into
the circulation duct, and through a second opening
for introducing the air-steam mixture from the circu-
lation duct into the wash chamber;

- extraction means disposed in the wash chamber for
extracting the air-steam mixture from the wash
chamber and conveying said air-steam mixture into
the circulation duct through the first opening;

- a heat exchanger disposed in the circulation duct
and suitable for containing a heat transfer fluid with
a lower temperature than the dew point temperature
of the air-steam mixture, in such a way to cool the
air-steam mixture and partially condensate the hu-
midity of said air-steam mixture.

[0027] The peculiarity of the machine according to the
invention consists in the fact that the heat exchanger
comprises a coil condenser provided with a plurality of
fins designed in such a way to favor a heat exchange
between the air-steam mixture contained in the circula-
tion duct and the heat transfer fluid contained in the heat
exchanger.
[0028] Moreover, the machine of the invention com-
prises suitable means for changing the heat transfer fluid
contained in the heat exchanger several times during a
drying cycle, in such a way to determine a progressive
dehumidification of the air-steam mixture in a rapid, ef-
fective way.
[0029] The advantages of the machine according to
the invention are evident, wherein the provision of a coil
condenser provided with a plurality of fins significantly
increases the heat exchange surface between the air-
steam mixture contained in the circulation duct and the
heat transfer fluid contained in the heat exchanger. More-
over, because of the special configuration of the heat
exchanger of the machine according to the present in-
vention, the air-steam mixture that flows in the circulation
duct hits the fins of the heat exchanger, consequently
slowing down the flow of said air-steam mixture in the
circulation duct, and inevitably cooling the air-steam mix-
ture.
[0030] Additional features of the invention will appear

clearer from the detailed description below, which refers
to merely illustrative, not limiting embodiments, wherein:

Fig. 1 is a perspective view of the machine according
to the invention;
Fig. 2 is the same as Fig. 1, except for it shows the
machine of the invention from a different angle;
Fig. 3 is a partially interrupted side view of the ma-
chine of Fig. 1;
Fig. 4 is a perspective view of a heat exchanger of
the machine according to the invention;
Fig. 5 is a chart that shows the temperature curve in
the wash chamber and the temperature curve of the
heat transfer fluid of the heat exchanger during the
operation of the machine of Fig. 1;
Fig. 6 is a chart that shows the temperature curve in
the wash chamber and the temperature curve at the
outlet of the circulation duct during the operation of
the machine of Fig. 1; Fig. 7 is a chart wherein the
temperature curves shown in Figs. 5 and 6 are su-
perimposed;
Fig. 8 is a sectional view of the heat exchanger of
Fig. 4, taken along the section plane VIII-VIII of Fig. 4.

[0031] With reference to the attached figures, the ma-
chine according to the present invention is disclosed,
which is generally indicated with reference numeral (1).
[0032] In the following description, all dimensional or
spatial terms (such as "lower", "upper", "internal", "exter-
nal", "front", "back", "vertical", "horizontal" and the like)
refer to the position according to which the parts of the
machine (1) are represented in the attached figures.
[0033] Moreover, it must be noted that the term "dish-
es" refers to all items that are suitable for being used on
a table or in the kitchen, such as, for example, crockery,
plates, kitchen tools, pans, pots and the like.
[0034] With special reference to Figs. 1 and 2, the ma-
chine (1) is used for the drying of dishes and comprises
a box-type chassis (T) that supports a plurality of covering
panels (11, 12, 13, 14), of which a front panel (not shown
in the attached figures), a back panel (14), an upper panel
(11), a bottom panel (13) and a pair of lateral panels (12).
[0035] Said covering panels (11, 12, 13, 14) define a
wash chamber (10) suitable for housing the dishes to be
washed and for containing an air-steam mixture.
[0036] The machine (1) also comprises a circulation
duct (3) defined by a lateral wall (32). The circulation duct
(3) in is fluid communication with the wash chamber (10)
through a first opening (30) for introducing the air-steam
mixture from the wash chamber into the circulation duct
(3), and through a second opening (31) for introducing
the air-steam mixture from the circulation duct (3) into
the wash chamber.
[0037] The first opening (30) is advantageously ob-
tained on the upper panel (11) of the machine, whereas
the second opening (31) is advantageously obtained in
lower position on one of the two lateral panels (12) of the
machine. In any case, the first opening (30) and the sec-
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ond opening (31) can be obtained in any panel (11, 12,
13, 14) of the machine.
[0038] It must be noted that the circulation duct (3) can
have more than one first opening (30) and more than one
second opening (31) and that the lateral wall (32) that
defines said circulation duct (3) can be obtained in one
piece with one or more panels (11, 12, 13, 14) of the
machine.
[0039] With reference to Fig. 1, the machine (1) of the
invention comprises extraction means (300) disposed in
the wash chamber (10) for extracting the air-steam mix-
ture from the wash chamber (10) and conveying said air-
steam mixture in the circulation duct (3) through the first
opening (30).
[0040] Said extraction means (300) comprise a fan that
is advantageously installed in the proximity of the first
opening (30) of the circulation duct or in the proximity of
the second opening (31) of the circulation duct. Alterna-
tively, said extraction means (300) may comprise two
fans, the first one being disposed in the first opening (30)
of the circulation duct, and the second one being dis-
posed in the second opening (31) of the circulation duct.
[0041] A heat exchanger (2) is disposed in the circu-
lation duct (3) and is suitable for containing a heat transfer
fluid with a lower temperature than the dew point tem-
perature of the air-steam mixture, in such a way to cool
the air-steam mixture and partially condensate the hu-
midity of said air-steam mixture. Advantageously, said
heat transfer fluid consists in mains water with a temper-
ature of approximately 15°C - 20 °C.
[0042] With reference to Figs. 4 and 8, the heat ex-
changer (2) comprises a coil condenser (20) comprising
a plurality of parallel rectilinear tubes (20a), each of them
having a longitudinal axis (X), and a plurality of "U"-
shaped coupling tubes (20b), each of them connecting
two consecutive rectilinear tubes (20a).
[0043] The coupling tubes (20b) are advantageously
made of plastics, rubber, iron or steel.
[0044] Moreover, each coupling tube (20b) is advan-
tageously connected to two consecutive rectilinear tubes
(20a) of the coil condenser (20) in fit-in coupling mode.
Alternatively, the coupling between the coupling tubes
(20b) and the rectilinear tubes (20a) of the coil condenser
(20) can be obtained by means of welding if the coupling
tubes (20b) are made of iron or steel.
[0045] The volume of said coil condenser (20) is ad-
vantageously comprised between 150 cc and 200 cc.
[0046] Each rectilinear tube (20a) of the coil condenser
(20) has a diameter comprised between 9 cm and 10 cm,
being preferably equal to 9.5 cm, and the center distance
between two consecutive rectilinear tubes (20a) of the
coil condenser (20) is comprised between 14 cm and 16
cm, being preferably equal to 15 cm.
[0047] Moreover, such a coil condenser (20) is provid-
ed with a plurality of fins (21) in spaced parallel position,
each of them having a longitudinal axis (Y) orthogonal to
the longitudinal axis (X) of each one of the rectilinear
tubes (20a) of the coil condenser (20). Each fin (21) com-

prises holes (21a) for the passage of the rectilinear tubes
(20a) of the coil condenser (20).
[0048] Said fins (21) are configured in such a way to
favor a heat exchange between the air-steam mixture
contained in the circulation duct (3) and the heat transfer
fluid contained in the heat exchanger (2).
[0049] In particular, the provision of said fins (21) sig-
nificantly increases the heat exchange surface between
the air-steam mixture contained in the circulation duct (3)
and the heat transfer fluid contained in the heat exchang-
er (2). Moreover, because of the special configuration of
the heat exchanger (2), the air-steam mixture that flows
in the circulation duct (3) hits the fins (21) of the heat
exchanger, consequently slowing down the flow of said
air-steam mixture in the circulation duct (3), and inevita-
bly cooling the air-steam mixture.
[0050] The coil condenser (20) comprises at least one
inlet mouth (200) for the passage of the heat transfer fluid
fed in the coil condenser (20), and at least one outlet
mouth (210) for the outflow of the heat transfer fluid con-
tained in the coil condenser (20).
[0051] Advantageously, the inlet mouth (200) of the
coil condenser is suitable for being connected to the wa-
ter mains in order to feed cooling water in the coil con-
denser.
[0052] The outlet mouth (210) of the coil condenser is
advantageously connected to a tank (4) disposed in con-
tact with one of the lateral panels (12) of the machine (1)
and suitable for containing the heated water that flows
out of the coil condenser (20) in such a way that said
heated water can be used in the following washing cycles.
[0053] Said heated water requires less energy to be
heated to the temperature that are set for the prewashing,
washing or rinsing of the dishes, thus increasing the ef-
ficiency of the machine (1) and reducing consumption.
[0054] An electrically-controlled normally-closed valve
is disposed in the outlet mouth (210) of the coil condenser
(20). Said valve advantageously consists in a thermoac-
tuator.
[0055] The heat transfer fluid is fed and stored in the
coil condenser (20) in order to be either partially or com-
pletely changed when its temperature is proximal to the
dew point temperature of the air-steam mixture. In fact,
the temperature of the heat transfer fluid contained in the
coil condenser (20) must be always lower than the dew
point temperature of the air-steam mixture.
[0056] More precisely, the machine (1) comprises
means configured in such a way to change the heat trans-
fer fluid contained in the coil condenser (20) several times
during a drying cycle.
[0057] In particular, said means advantageously com-
prise:

- a temperature sensor disposed in the coil condenser
(20) to detect the temperature of the heat transfer
fluid contained in the coil condenser (20);

- a comparator connected to the temperature sensor
and configured in such a way to compare the tem-
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perature of the heat transfer fluid contained in the
coil condenser (20) detected by the temperature sen-
sor with a set value that is lower than the dew point
temperature of the air-steam mixture;

- a control and processing unit connected to the com-
parator in such a way to open the valve disposed in
the outlet mouth (210) of the coil condenser (20) and
either partially or completely change the heat trans-
fer fluid contained in the coil condenser (20) before
the temperature of the heat transfer fluid of the coil
condenser (20) detected by the temperature sensor
has achieved said set value.

[0058] It must be noted that, alternatively, the temper-
ature sensor can be disposed in the circulation duct (3)
to detect the temperature of the air-steam mixture con-
tained in the circulation duct (3). In such a case, the con-
trol and processing unit connected to the temperature
sensor is configured in such a way to open the valve
disposed in the outlet mouth (210) of the coil condenser
(20) at a set frequency according to the temperature val-
ue of the air-steam mixture contained in the circulation
duct (3) detected by the temperature sensor.
[0059] As an alternative to the aforesaid temperature
sensor, said means, configured in such a way to change
the heat transfer fluid contained in the heat exchanger
(2) several times during a drying cycle, may comprise a
timer, or a printed circuit board, connected to the process-
ing and control unit, in such a way that the valve disposed
in the outlet mouth (210) of the coil condenser (20) is
opened at set time intervals.
[0060] It must be noted that the machine (1) of the in-
vention can be also provided with:

- sensors disposed in the circulation duct (3) to meas-
ure the humidity of the air-steam mixture contained
in the circulation duct (3), detecting the temperature
of the air-steam mixture that comes in and/or out of
the circulation duct (3);

- flow meters disposed in the circulation duct (3) to
detect the flow rate of the air-steam mixture passing
through the circulation duct (3);

- temperature sensors disposed in the wash chamber
(10) of the machine to measure the internal temper-
ature of the wash chamber (10);

- temperature sensors disposed in the inlet mouth
(200) of the coil condenser (20) to measure the tem-
perature of the cooling water taken from the water
mains.

[0061] The description continues with reference to the
method for the drying of dishes with the machine (1) of
the invention.
[0062] Said method provides for a drying cycle that
comprises the following steps:

- introducing the heat transfer fluid into the coil con-
denser (20); said heat transfer fluid having a lower

temperature than the dew point temperature of the
air-steam mixture contained in the wash chamber
(10) of the machine (1);

- actuating the extraction means (300) disposed in the
wash chamber (10) to extract the air-steam mixture
from the wash chamber (10) and convey said air-
steam mixture in the circulation duct (3) through the
first opening (30);

- introducing the cooled air-steam mixture from the
circulation duct (3) into the wash chamber (10)
through the second opening (31).

[0063] In particular, the air-steam mixture conveyed in
the circulation duct (3) through the first opening (30) trav-
els along the circulation duct (3) grazing the surface of
the coil condenser (20) that contains the heat transfer
fluid. Consequently, the air-steam mixture is cooled, par-
tially condensing the steam, and the cooled air-steam
mixture is introduced from the circulation duct (3) into the
wash chamber (10) where it is mixed with the air-steam
mixture.
[0064] Such a movement of the air-steam mixture
makes the mixture contained in the wash chamber (10)
drier and drier, i.e. with a progressively reduced content
of steam, thus favoring the drying of the dishes.
[0065] Therefore, the machine (1) of the invention per-
mits to progressively and gradually reduce the humidity
contained in the air-steam mixture, in such a way that
said mixture is partially dehumidified when it is reintro-
duced into the wash chamber (10), and is capable of
absorbing a new quantity of steam, gradually removing
the humidity contained in the wash chamber (10) or de-
posited on the dishes contained therein.
[0066] The process for the drying of dishes with the
machine (1) also provides for a changing cycle of the
heat transfer fluid contained in the coil condenser (20).
[0067] In particular, the changing cycle of the heat
transfer fluid is repeated several times during the drying
cycle with very short time intervals, each of them with
duration of few tens of seconds.
[0068] More precisely, the machine (1) of the invention
provides for short cooling steps, either partially or com-
pletely changing the heat transfer fluid contained in the
coil condenser (20) on a periodical basis by introducing
new cold water, in such a way to obtain the most linear
and gradual temperature reduction possible. This avoids
the abrupt cooling of the wash chamber (10) that would
negatively affect the drying process, for example creating
condensation on the dishes.
[0069] The changing cycle of the heat transfer fluid
contained in the coil condenser (20) provides for different
steps according to the fact that said means, configured
in such a way to change the heat transfer fluid contained
in the heat exchanger (2) several times during a drying
cycle, comprise:

- a temperature sensor disposed in the coil condenser
(20);
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- a temperature sensor disposed in the circulation duct
(3);

- a timer.

[0070] In particular, if said means comprise a temper-
ature sensor disposed in the coil condenser (20) to meas-
ure the temperature of the heat transfer fluid contained
therein, the changing cycle of the heat transfer fluid con-
tained in the coil condenser (20) provides for the following
steps:

- measuring the temperature of the heat transfer fluid
contained in the coil condenser (20);

- comparing the temperature of the heat transfer fluid
contained in the coil condenser (20) detected by the
temperature sensor with a set value that is lower
than the dew point temperature of the air-steam mix-
ture;

- opening the valve disposed in the outlet mouth (210)
of the coil condenser (20) and either partially or com-
pletely changing the heat transfer fluid contained in
the coil condenser (20) before the temperature of
the heat transfer fluid detected by the temperature
sensor has achieved the set value.

[0071] If the temperature sensor is disposed in the cir-
culation duct (3) to measure the temperature of the air-
steam mixture contained in the circulation duct (3), the
changing cycle of the heat transfer fluid contained in the
coil condenser (20) provides for the following steps:

- measuring the temperature of the air-steam mixture
contained in the circulation duct (3);

- opening the valve disposed in the outlet mouth (210)
of the coil condenser (20) and either partially or com-
pletely changing the heat transfer fluid contained in
the coil condenser (20) at a set frequency according
to the temperature value of the air-steam mixture
contained in the circulation duct (3) detected by the
temperature sensor.

[0072] Instead, if said means, configured in such a way
to change the heat transfer fluid contained in the heat
exchanger (2) several times during a drying cycle, com-
prise a timer, the changing cycle of the heat transfer fluid
contained in the coil condenser (20) provides for the fol-
lowing steps:

- actuating the timer;
- opening the valve disposed in the outlet mouth (210)

of the coil condenser (20) and either partially or com-
pletely changing the heat transfer fluid at set time
intervals.

[0073] In particular, in the latter case, the changing cy-
cle of the heat transfer fluid contained in the coil con-
denser (20) provides for sequentially performing, in se-
quential order:

- a number of changes comprised between 11 and 13
of the heat transfer fluid contained in the coil con-
denser (20) at time intervals with duration comprised
between 30 and 50 seconds, preferably 40 seconds;

- a number of changes comprised between 3 and 5 of
the heat transfer fluid contained in the coil condenser
(20) at time intervals with duration comprised be-
tween 160 and 200 seconds, preferably 180 sec-
onds.

[0074] With reference to the charts of Figs. 5, 6 and 7,
it must be noted that:

- numeral reference 5 designates the temperature
curve in the wash chamber (10), said curve being
indicated with a dotted line;

- numeral reference 6 designates the temperature
curve of the cooling fluid contained with the coil con-
denser (20), said curve being indicated with a con-
tinuous line;

- numeral reference 7 designates the temperature
curve of the air-steam mixture at the outlet of the
circulation duct (3), said curve being indicated with
a broken line.

[0075] It must be noted that said curves are experi-
mental, being obtained from laboratory tests, and that,
for illustrative not limiting purposes, they refer to an in-
ternal volume of the wash chamber (10) of 185 liters.
[0076] In particular, said curves were determined on
the basis of the following parameters:

- air flow (or air-steam mixture) through the circulation
duct (3) equal to 270 I/min;

- temperature of the wash chamber (10) at the start
of the drying process equal to 55°C (temperature
determined from the preceding washing and rinsing
cycles);

- quantity of cooling water stored in the coil condenser
(20) equal to approximately 200 cl.

[0077] During the first seconds of the drying cycle,
which can be identified with the section Δt1 of said curves,
the following steps are provided:

- actuating the extraction means (300), in such a way
to convey the air-steam mixture from the wash cham-
ber (10) into the circulation duct (3);

- reintroducing the air-steam mixture from the circula-
tion duct (3) into the wash chamber (10), conse-
quently absorbing the heat of the dishes accumulat-
ed during the washing and rinsing step.

[0078] It must be noted that, during the first seconds
of the drying cycle, the cooling water contained in the coil
condenser (20) is the remaining water from the preceding
drying cycle, having achieved a temperature of approx-
imately 36°C because it was heated through the walls of
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the wash chamber (10) by the washing and rinsing proc-
ess before the drying cycle.
[0079] In the section Δt1 of the drying cycle, therefore,
the temperature of the air-steam mixture and the tem-
perature of the cooling water contained in the coil con-
denser (20) increase, exceeding the temperature of the
wash chamber (10), which is an average temperature
detected at approximately half of the height of said wash
chamber (10).
[0080] This is due to the fact that, being heated by the
preceding washing and rinsing process, the water con-
tained in the coil condenser (20) removes a low amount
of heat from the air-steam mixture. Moreover, while re-
turning in the wash chamber (10), the air-steam mixture
absorbs the heat of the dishes, being additionally heated.
[0081] Now, the drying cycle continues with several
cooling steps of the water contained in the coil condenser
(20), cyclically changing the cooling water contained in
the coil condenser (20).
[0082] During said second step of the drying cycle,
which can be identified with the section Δt2 of the curves
shown in Figs. 5, 6 and 7, the process provides for:

- periodically changing the cooling water contained in
the coil condenser (20);

- cooling the air-steam mixture that recirculates be-
tween the circulation duct (3) and the wash chamber
(10);

- progressively and gradually cooling the wash cham-
ber (10).

[0083] During the third step of the drying cycle, which
can be identified with the section Δt3 of the curves shown
in Figs. 5, 6 and 7, the changing frequency of the cooling
water contained in the coil condenser (20) is reduced. In
fact, because of the frequent cooling steps of the water
contained in the coil condenser (20), the temperature of
the wash chamber (10) and, consequently, the heat to
be removed from the air-steam mixture have decreased
significantly.
[0084] During the last step of the drying cycle, which
can be identified with the section Δt4 of the curves shown
in Figs. 5, 6 and 7:

- the changes of the cooling water contained in the
coil condenser (20) are interrupted;

- the cooling water that is lastly introduced into the coil
condenser (20) absorbs the heat of the hot water
contained in the tank (4), reaching a higher temper-
ature than the average temperature of the wash
chamber (10);

- the air-steam mixture continues on recirculating be-
tween the circulation duct (3) and the wash chamber
(10), but the temperature of the air-steam mixture
remains lower than the temperature of the wash
chamber (10);

- because of the hot water contained in the tank (4),
the lateral panel (12) of the machine according to

the invention is a hot wall and tends to regulate the
temperature in the wash chamber (10) for the rest
of the drying cycle, preventing internal condensation
and generating a stable flow of hot air on the dishes.

[0085] Therefore, the machine (1) of the invention is
not provided with means specifically intended to heat the
air-steam mixture.
[0086] The temperature of the last rinse determines
the heat that generates the evaporation of the water de-
posited on the dishes; moreover, because of the cooling
of the air-steam mixture, the flow is continuously enriched
with steam, being reintroduced in the wash chamber (10)
and passing on the dishes.
[0087] The machine (1) of the invention optimizes the
drying process by increasing its efficiency also at last
rinse temperatures that are much lower than the temper-
atures measured in the machines of the prior art, i.e. at
temperatures of approximately 48-54°C vs. the temper-
atures measured in the machines of the prior art of ap-
proximately 58-60°C, thus contributing to energy saving.
[0088] Moreover, the machine (1) of the invention sig-
nificantly reduces the duration of the drying process com-
pared to the time required by the traditional drying ma-
chines, which range from 70 to 90 minutes.
[0089] In fact, as shown in Figs. 5, 6 and 7, it can be
noted that the entire drying process lasts approximately
30-40 minutes (the value is correlated to the aforemen-
tioned parameters).
[0090] With reference to the curve 5 of Figs. 5, 6 and
7, it can be noted that the temperature of the wash cham-
ber (10) is gradually reduced over time, without any sud-
den variation.
[0091] The curve 6 of Figs. 5, 6 and 7 clearly shows
the cooling steps and the periodical change of the cooling
water contained in the coil condenser (20).
[0092] In particular, the point (60), which can be iden-
tified as one of the lower peaks of said curve 6, desig-
nated the introduction in the coil condenser (20) of cold
water from the water mains.
[0093] Said water is heated until it has achieved the
point (61), which can be identified as one of the upper
peaks of said curve 6, wherein the temperature of said
cooling water is proximal to the dew point temperature
of the air-steam mixture.
[0094] In the point (61), the processing and control unit
enables the introduction of new cold water in the coil con-
denser (20). In view of the above, the temperature of the
cooling water returns to a new minimum point (60).
[0095] Moreover, it can be noted that the highest
number of changes of the cooling water contained in the
coil condenser (20) is concentrated in the second step
of the drying process, which can be identified with said
section Δt2 of the curves shown in Figs. 5, 6 and 7. Such
a higher number of changes of the cooling water con-
tained in the coil condenser (20) is due to the fact that
the quantity of cooling water stored in the coil condenser
(20) is very limited, ranging, for example, from 100 cl to

11 12 



EP 3 551 027 B1

8

5

10

15

20

25

30

35

40

45

50

55

600 cl according to the type of machine, in such a way
to remove moderate amounts of heat from the air-steam
mixture, avoiding the sudden cooling of the wash cham-
ber (10).
[0096] The machine (1) of the invention, in fact, per-
forms a dehumidification process through a number of
cooling steps of the air-steam mixture characterized by
sequential removals of limited amounts of heat.
[0097] Such cooling is implemented by dividing the
mass of the cooling water that is necessary to condensate
the desired steam, in successive filling/emptying cycles
of the coil condenser (20). In view of the above, the water
consumption for the drying (or dehumidification) process
is significantly reduced and the sudden cooling of the
wash chamber (10) is prevented.
[0098] In particular, the changing steps of the cooling
water contained in the coil condenser (20) allow for:

- producing a progressive dehumidification of the air-
steam mixture that recirculates between the circula-
tion duct (3) and the wash chamber (10);

- reducing the temperature of the air-steam mixture at
the outlet of the circulation duct (3), in such a way to
avoid condensation inside the wash chamber (10)
and water dripping on the dishes disposed in said
wash chamber.

[0099] The machine (1) of the invention provides for
treating the air-steam mixture inside the circulation duct
(3) of the machine, preventing any dispersion or emission
of steam or humidity outside the machine (1).
[0100] Equivalent variations and modifications can be
made to the present embodiments of the invention, which
are within the reach of an expert of the field, falling in any
case within the scope of the invention.
[0101] For example, the flow of air-steam mixture pass-
ing through the circulation duct (3) can be changed.
[0102] Moreover, the rotational speed of the extraction
means (300) can be changed in order to extract a higher
or lower quantity of air-steam mixture, or the first opening
(30) of the circulation duct can be provided with suitable
opening and closing means.
[0103] Furthermore, also the dimensions and the ge-
ometry of the circulation duct (3) can be studied and de-
fined in such a way to guide the air-steam mixture towards
the heat exchanger (2) in such a way to improve the heat
exchange and optimize the drying process.

Claims

1. Machine (1) for the drying of dishes or the like, com-
prising:

- a box-type chassis (T);
- awash chamber (10) defined by said box-type
chassis (T), suitable for housing said dishes and
for containing an air-steam mixture;

- a circulation duct (3) in fluid communication
with the wash chamber (10) through a first open-
ing (30) for introducing the air-steam mixture
from the wash chamber into the circulation duct
(3), and through a second opening (31) for in-
troducing the air-steam mixture from the circu-
lation duct (3) into the wash chamber;
- extraction means (300) disposed on the box-
type chassis (T) for extracting the air-steam mix-
ture from the wash chamber (10) and conveying
said air-steam mixture in the circulation duct (3)
through the first opening (30);
- a heat exchanger (2) disposed in the circulation
duct (3) and suitable for containing a heat trans-
fer fluid with a lower temperature than the dew
point temperature of the air-steam mixture, in
such a way to cool the air-steam mixture and
partially condensate the humidity of said air-
steam mixture;

said heat exchanger (2) comprises a coil condenser
(20) designed in such a way to favor a heat exchange
between the air-steam mixture contained in the cir-
culation duct (3) and the heat transfer fluid contained
in the heat exchanger (2);
said machine (1) also comprising means configured
in such a way to change the heat transfer fluid con-
tained in the heat exchanger (2)
during a drying cycle,
said means, configured in such a way to change the
heat transfer fluid contained in the heat exchanger
(2) during a drying cycle, comprise:

- a timer;
- an electrically-controlled normally-closed
valve;
- a control and processing unit connected to the
timer in such a way to open said valve and either
partially or completely change the heat transfer
fluid contained in the coil condenser (20) at set
time intervals, several times during a drying cy-
cle,

characterized in that
the coil condenser (20) of the heat exchanger (2) is
provided with a plurality of fins (21);
said electrically-controlled normally-closed valve is
disposed in an outlet mouth (B) of the coil condenser
(20);
the control and processing unit and the timer are
configured in such a way to define during the drying
cycle:

- a first time interval (Δt1), wherein the valve is
closed in such a way that the heat transfer fluid
remains in the coil condenser (20);
- a second time interval (Δt2), wherein the valve
is open several times to allow the exiting of the
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heat transfer fluid from the coil condenser (20);
- a third time interval (At3), wherein the exiting
frequency of the heat transfer fluid contained in
the coil condenser (20) is reduced; and
- a fourth time interval (Δt4), wherein the exiting
of the heat transfer fluid contained in the coil
condenser (20) is interrupted.

2. The machine (1) of claim 1, wherein said coil con-
denser (20) comprises:

- a plurality of rectilinear tubes (20a) in parallel
position, each of them with longitudinal axis (X);
- a plurality of "U"-shaped coupling tubes (20b),
each of them connecting two consecutive recti-
linear tubes (20a).

3. The machine (1) of claim 2, wherein said fins (21)
are parallel, each fin (21) having a longitudinal axis
(Y) orthogonal to the longitudinal axis (X) of each of
the rectilinear tubes (20a) of the coil condenser (20);
each fin (21) comprising holes (21a) for the passage
of the rectilinear tubes (20a) of the coil condenser
(20).

4. The machine (1) of claim 2 or 3, wherein each cou-
pling tube (20b) is connected to two consecutive rec-
tilinear tubes (20a) of the coil condenser (20) by
means of fit-in coupling or welding.

5. The machine (1) of any one of claims 2 to 4, wherein
each rectilinear tube (20a) of the coil condenser (20)
has a diameter comprised between 9 cm and 10 cm
and the center distance between two consecutive
rectilinear tubes (20a) of the coil condenser (20) is
comprised between 14 cm and 16 cm.

6. The machine (1) of any one of the preceding claims,
wherein the volume of said coil condenser (20) is
comprised between 150 cc and 200 cc.

7. Method for the drying of dishes or the like with a
machine (1) according to any one of the preceding
claims, comprising:

a) a drying cycle comprising the following steps:

- introducing the heat transfer fluid into the
coil condenser (20); the temperature of said
heat transfer fluid being lower than the dew
point temperature of the air-steam mixture
contained in the wash chamber (10) of the
machine (1);
- actuating the extraction means (300) dis-
posed in the wash chamber (10) for extract-
ing the air-steam mixture from the wash
chamber (10) and conveying said air-steam
mixture into the circulation duct (3) through

the first opening (30);
- introducing the cooled air-steam mixture
from the circulation duct (3) into the wash
chamber (10) through the second opening
(31);

b) a changing cycle of the heat transfer fluid con-
tained in the coil condenser (20); said changing
cycle of the heat transfer fluid being repeated
several times during the drying cycle,
wherein the changing cycle of the heat transfer
fluid contained in the coil condenser (20) com-
prises the following steps:

- actuating the timer in such a way that the
timer sends signals to the control and
processing unit to control the opening of the
valve;
- maintaining the valve closed in the first
time interval (Δt1) in such a way that the
heat transfer fluid remain in the coil con-
denser (20) and the heat transfer fluid tem-
perature increases;
- opening of the valve several times to allow
a partial or total exiting of the heat transfer
fluid from the coil condenser (20) in the sec-
ond time interval (Δt2);
- reducing of a changing frequency of the
heat transfer fluid contained in the coil con-
denser (20) in the third time interval (Δt3);
- interrupting of the change of the heat trans-
fer fluid contained in the coil condenser (20)
in the fourth time interval (Δt4).

8. The method of claim 7, wherein said changing cycle
of the heat transfer fluid provides for performing the
following steps in sequential order:

- a number of changes comprised between 11
and 13 of the heat transfer fluid contained in the
coil condenser (20) at time intervals comprised
between 30 and 50 seconds;
- a number of changes comprised between 3
and 5 of the heat transfer fluid contained in the
coil condenser (20) at time intervals comprised
between 160 and 200 seconds.

Patentansprüche

1. Maschine (1) zum Trocknen von Geschirr oder der-
gleichen, umfassend:

- ein kastenförmiges Gehäuse (T);
- eine Spülkammer (10), die von dem kastenför-
migen Gehäuse (T) begrenzt und dazu be-
stimmt ist; das Geschirr aufzunehmen und eine
Dampf-Luft-Mischung zu enthalten;
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- eine Umwälzleitung (3) in fluidischer Verbin-
dung mit der Spülkammer (10) über eine erste
Öffnung (30) zum Einführen der Dampf-Luft-Mi-
schung aus der Spülkammer in die Umwälzlei-
tung (3) und über eine zweite Öffnung (31) zum
Einführen der Dampf-Luft-Mischung aus der
Umwälzleitung (3) in die Spülkammer;
- Absaugmittel (300), die in dem kastenförmigen
Gehäuse (T) angeordnet sind, um die Dampf-
Luft-Mischung aus der Spülkammer (10) abzu-
saugen und die Dampf-Luft-Mischung durch die
erste Öffnung (30) in die Umwälzleitung (3) zu
leiten;
- einen Wärmetauscher (2), der in der Umwälz-
leitung (3) angeordnet und dazu bestimmt ist,
ein Wärmeübertragungsfluid zu enthalten, des-
sen Temperatur niedriger als die Taupunkttem-
peratur der Dampf-Luft-Mischung ist, so dass
die Dampf-Luft-Mischung abgekühlt und ein Teil
der Feuchtigkeit der Dampf-Luft-Mischung kon-
densiert wird;

der Wärmetauscher (2) umfasst einen Wickelver-
flüssiger (20), der gestaltet ist, um den Wärmeaus-
tausch zwischen der in der Umwälzleitung (3) ent-
haltenen Dampf-Luft-Mischung und dem in dem
Wärmetauscher (2) enthaltenen Wärmeübertra-
gungsfluid zu erleichtern;
wobei die Maschine (1) Mittel umfasst, die ausgebil-
det sind, um das in dem Wärmetauscher (2) enthal-
tene Wärmeübertragungsfluid während eines Trock-
nungszyklus auszutauschen,
wobei die Mittel ausgebildet sind, um das in dem
Wärmetauscher (2) enthaltene Wärmeübertra-
gungsfluid während eines Trocknungszyklus auszu-
tauschen, umfassend:

- einen Timer;
- ein normal geschlossenes, elektrisch gesteu-
ertes Ventil;
- eine Steuer- und Verarbeitungseinheit, die mit
dem Timer verbunden ist, um das Ventil zu öff-
nen und das in dem Wickelverflüssiger (20) ent-
haltene Wärmeübertragungsfluid während ei-
nes Trocknungszyklus in eingestellten Zeitab-
ständen mehrmals teilweise oder vollständig
auszutauschen

dadurch gekennzeichnet, dass
der Wickelverflüssiger (20) des Wärmetauschers (2)
mit einer Mehrzahl von Rippen (21) versehen ist;
das normal geschlossene, elektrisch gesteuerte
Ventil an einer Auslassöffnung (B) des Wickelver-
flüssigers (20) angeordnet ist;
die Steuer- und Verarbeitungseinheit und der Timer
ausgebildet sind, um während eines Trocknungszy-
klus Folgendes zu definieren:
- - ein erstes Zeitintervall (Δt1), in dem das Ventil

geschlossen ist, so dass das Wärmeübertragungs-
fluid in dem Wickelverflüssiger (20) verbleibt;

- ein zweites Zeitintervall (Δt2), in dem das Ventil
sich mehrmals öffnet, um den Auslass des Wär-
meübertragungsfluids aus dem Wickelverflüssi-
ger (20) zu erlauben;
- ein drittes Zeitintervall (At3), in dem die Aus-
lassfrequenz des in dem Wickelverflüssiger (20)
enthaltenen Wärmeübertragungsfluids vermin-
dert wird; und
- ein viertes Zeitintervall (Δt4), in dem der Aus-
lass des in dem Wickelverflüssiger (20) enthal-
tenen Wärmeübertragungsfluid unterbrochen
ist.

2. Maschine (1) nach Anspruch 1, wobei der Wickel-
verflüssiger (20) Folgendes umfasst:

- eine Mehrzahl von geradlinigen, zueinander
parallelen Rohren (20a), die jeweils eine Längs-
achse (X) aufweisen;
- eine Mehrzahl von U-förmigen Verbindungs-
rohren (20b), die jeweils zwei aufeinanderfol-
gende, geradlinige Rohre (20a) verbinden.

3. Maschine (1) nach Anspruch 2, wobei die Rippen
(21) zueinander parallel sind, wobei jede Rippe (21)
eine Längsachse (Y) aufweist, die rechtwinklig zur
Längsachse (X) eines jeden geradlinigen Rohres
(20a) des Wickelverflüssigers (20) ist;
wobei jede Rippe (21) Löcher (21a) für den Durch-
gang der geradlinigen Rohre (20a) des Wickelver-
flüssigers (20) aufweist.

4. Maschine (1) nach Anspruch 2 oder 3, wobei jedes
Verbindungsrohr (20b) mit zwei aufeinanderfolgen-
den, geradlinigen Rohren (20a) des Wickelverflüs-
sigers (20) mittels Einsteckverbindung oder durch
Verschweißen verbunden ist.

5. Maschine (1) nach einem der Ansprüche 2 bis 4,
wobei jedes geradlinige Rohr (20a) des Wickelver-
flüssigers (20) einen Durchmesser zwischen 9 cm
und 10 cm aufweist und der Achsabstand zwischen
zwei aufeinanderfolgenden, geradlinigen Rohren
(20a) des Wickelverflüssigers (20) zwischen 14 cm
und 16 cm beträgt.

6. Maschine (1) nach einem der vorstehenden Ansprü-
che, wobei der Wickelverflüssiger (20) ein Volumen
zwischen 150 cc und 200 cc aufweist.

7. Verfahren zum Trocknen von Geschirr oder derglei-
chen mittels einer Maschine (1) nach einem der vor-
stehenden Ansprüche, umfassend:

a) einen Trocknungszyklus, umfassend die fol-
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genden Schritte:

- Einführen eines Wärmeübertragungsflu-
ids in den Wickelverflüssiger (20); wobei die
Temperatur des Wärmeübertragungsfluids
niedriger als die Taupunkttemperatur der
Dampf-Luft-Mischung ist, die in der Spül-
kammer (10) der Maschine (1) enthalten ist;
- Betätigen der Absaugmittel (300), die in
der Spülkammer (10) angeordnet sind, um
die Dampf-Luft-Mischung aus der Spülkam-
mer (10) abzusaugen und die Dampf-Luft-
Mischung durch die erste Öffnung (30) in
die Umwälzleitung (3) zu leiten;
- Einführen der abgekühlten Dampf-Luft-Mi-
schung aus der Umwälzleitung (3) durch die
zweite Öffnung (31) in die Spülkammer
(10);

b) einen Austauschzyklus des in dem Wickel-
verflüssiger (20) enthaltenen Wärmeübertra-
gungsfluids; wobei der Austauschzyklus des
Wärmeübertragungsfluids während des Trock-
nungszyklus mehrmals wiederholt wird;
wobei der Austauschzyklus des in dem Wickel-
verflüssiger (20) enthaltenen Wärmeübertra-
gungsfluids folgende Schritte umfasst:

- Betätigen des Timers, so dass der Timer
Signale an die Steuer-und Verarbeitungs-
einheit sendet, um die Öffnung des Ventils
zu steuern;
- Geschlossenhalten des Ventils für ein ers-
tes Zeitintervall (Δt1), so dass das Wärme-
übertragungsfluid in dem Wickelverflüssi-
ger (20) verbleibt und die Temperatur des
Wärmeübertragungsfluids sich erhöht;
- mehrmaliges Öffnen des Ventils, um einen
teilweisen oder vollständigen Auslass des
Wärmeübertragungsfluids aus dem Wickel-
verflüssiger (20) in einem zweiten Zeitinter-
vall (Δt2) zu erlauben;
- Verringern der Frequenz des Austauschs
des in dem Wickelverflüssiger (20) enthal-
tenen Wärmeübertragungsfluids in einem
dritten Zeitintervall (Δt3);
- Unterbrechen des Austauschs des in dem
Wickelverflüssiger (20) enthaltenen Wär-
meübertragungsfluids in einem vierten Zei-
tintervall (Δt3).

8. Verfahren nach Anspruch 7, wobei vorgesehen ist,
dass in dem Austauschzyklus des Wärmeübertra-
gungsfluids folgende Schritte nacheinander ausge-
führt werden:

- eine zwischen 11 und 13 liegende Anzahl von
Austauschen des in dem Wickelverflüssiger (20)

enthaltenen Wärmeübertragungsfluids in Zeitin-
tervallen, die zwischen 30 und 50 Sekunden lie-
gen;
- eine zwischen 3 und 5 liegende Anzahl von
Austauschen des in dem Wickelverflüssiger (20)
enthaltenen Wärmeübertragungsfluids in Zeitin-
tervallen, die zwischen 160 und 200 Sekunden
liegen.

Revendications

1. Machine (1) pour sécher la vaisselle ou articles si-
milaires comprenant :

- un châssis en forme de boitier (T) ;
- une chambre de lavage (10) délimitée par ledit
châssis en forme de boitier (T), destinée à ac-
cueillir ladite vaisselle et à contenir un mélange
d’air et de vapeur ;
- un conduit de circulation (3) en communication
de fluide avec la chambre de lavage (10) à tra-
vers une première ouverture (30) pour l’entrée
du mélange d’air et de vapeur depuis la chambre
de lavage dans le conduit de circulation (3), et
une seconde ouverture (31) pour l’introduction
du mélange d’air et de vapeur depuis le conduit
de circulation (3) dans la chambre de lavage ;
- des moyens d’aspiration (300) disposés sur le
châssis en forme de boitier (T) pour aspirer le
mélange d’air et de vapeur depuis la chambre
de lavage (10) et transporter ledit mélange d’air
et de vapeur dans le conduit de circulation (3) à
travers la première ouverture (30) ;
- un échangeur de chaleur (2) disposé dans le
conduit de circulation (3) et destiné à contenir
un fluide caloporteur ayant une température in-
férieure à la température du point de rosée du
mélange d’air et de vapeur, de façon à refroidir
le mélange d’air et de vapeur et condenser par-
tiellement l’humidité dudit mélange d’air et de
vapeur ;

ledit échangeur de chaleur (2) comprend un conden-
seur à serpentin (20) conformé de manière à faciliter
un échange thermique entre le mélange d’air et de
vapeur contenu dans le conduit de circulation (3) et
le fluide caloporteur contenu dans l’échangeur de
chaleur (2) ;
ladite machine (1) comprenant des moyens configu-
rés de façon à effectuer un recyclage du fluide ca-
loporteur contenu dans l’échangeur de chaleur (2)
pendant le cycle de séchage,
lesdits moyens configurés de façon à effectuer un
recyclage du fluide caloporteur contenu dans
l’échangeur de chaleur (2) pendant le cycle de sé-
chage comprennent :
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- une minuterie ;
- une vanne commandée électriquement, nor-
malement fermée ;
- une unité de traitement et de commande bran-
chée à la minuterie de façon à ouvrir ladite vanne
et changer partiellement ou complètement le
fluide caloporteur contenu dans le condenseur
à serpentin (20) à intervalles de temps prédéfi-
nis, plusieurs fois pendant le cycle de séchage

caractérisée en ce que
le condenseur à serpentin (20) de l’échangeur de
chaleur (2) est muni d’une pluralité d’ailettes (21) ;
ladite vanne commandée électriquement, normale-
ment fermée, est disposée dans une embouchure
de sortie (B) du condenseur à serpentin (20) ;
l’unité de traitement et de commande, ainsi que la
minuterie, sont configurés de façon à définir pendant
un cycle de séchage :

- un premier intervalle de temps (Δt1), où la van-
ne est fermée de façon à ce que le fluide calo-
porteur reste dans le condenseur à serpentin
(20) ;
- un deuxième intervalle de temps (Δt2), où la
vanne s’ouvre plusieurs fois pour permettre la
sortie du fluide caloporteur depuis le conden-
seur à serpentin (20) ;
- un troisième intervalle de temps (At3), où la
fréquence de sortie du fluide caloporteur conte-
nu dans le condenseur à serpentin (20) est
réduite ; et
- un quatrième intervalle de temps (Δt4), où la
sortie du fluide caloporteur contenu dans le con-
denseur à serpentin (20) est interrompue.

2. Machine (1) selon la revendication 1, où ledit con-
denseur à serpentin (20) comprend :

- une pluralité de tuyaux rectilignes (20a), paral-
lèles entre eux, chacun ayant axe longitudinal
(X) ;
- une pluralité de tuyaux de raccord (20b) en
forme de « U », chacun desquels relie deux
tuyaux rectilignes (20a) consécutifs.

3. Machine (1) selon la revendication 2, où lesdites
ailettes (21) sont parallèles entre elles, chaque ailet-
te (21) ayant un axe longitudinal (Y) orthogonal à
l’axe longitudinal (X) de chacun des tuyaux rectili-
gnes (20a) du condenseur à serpentin (20) ;
chaque ailette (21) comprenant des orifices (21a)
traversés par des tuyaux rectilignes (20a) du con-
denseur à serpentin (20).

4. Machine (1) selon la revendication 2 ou 3, où chaque
tuyau de raccord (20b) est relié à deux tuyaux rec-
tilignes (20a) consécutifs du condenseur à serpentin

(20) moyennant accouplement à encastrement ou
moyennant soudure.

5. Machine (1) selon l’une quelconque des revendica-
tions de 2 à 4, où chaque tuyau rectiligne (20a) du
condenseur à serpentin (20) présente un diamètre
compris entre 9 cm et 10 cm et l’entraxe entre deux
tuyaux rectilignes (20a) consécutifs du condenseur
à serpentin (20) est compris entre 14 cm et 16 cm.

6. Machine (1) selon l’une quelconque des revendica-
tions précédentes, où ledit condenseur à serpentin
(20) a un volume compris entre 150 cc et 200 cc.

7. Méthode pour le séchage de la vaisselle ou d’articles
similaires moyennant une machine (1) selon l’une
quelconque des revendications précédentes,
comprenant :

a) un cycle de séchage comprenant les phases
suivantes :

- introduction du fluide caloporteur dans le
condenseur à serpentin (20) ; ledit fluide ca-
loporteur ayant une température inférieure
à la température du point de rosée du mé-
lange d’air et de vapeur contenu dans la
chambre de lavage (10) de la machine (1) ;
- actionnement des moyens d’aspiration
(300) disposés dans la chambre de lavage
(10) pour aspirer le mélange d’air et de va-
peur depuis la chambre de lavage (10) et
transporter ledit mélange d’air et de vapeur
dans le conduit de circulation (3) à travers
la première ouverture (30) ;
- introduction du mélange d’air et de vapeur
refroidi depuis le conduit de circulation (3)
dans la chambre de lavage (10) à travers la
seconde ouverture (31) ;

b) un cycle de recyclage du fluide caloporteur
contenu dans le condenseur à serpentin (20) ;
ledit cycle de recyclage du fluide caloporteur
étant répété pendant le cycle de séchage ;
où le cycle recyclage du fluide caloporteur con-
tenu dans le condenseur à serpentin (20) com-
prend les phases suivantes :

- actionnement de la minuterie de façon à
ce qu’elle envoie des signaux à l’unité de
traitement et de commande pour comman-
der l’ouverture de la vanne ;
- maintien de la vanne fermée pendant un
premier intervalle de temps (Δt1), de façon
à ce que le fluide caloporteur reste dans le
condenseur à serpentin (20) et augmente
la température du fluide caloporteur ;
- ouvertures multiples de la vanne pour per-
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mettre au fluide caloporteur de sortir partiel-
lement ou complètement du condenseur à
serpentin (20) dans un deuxième intervalle
de temps (Δt2) ;
- réduction d’une fréquence du changement
de liquide caloporteur contenu dans le con-
denseur à serpentin (20) pendant un troi-
sième intervalle de temps (Δt3) ;
- interruption du changement de fluide ca-
loporteur contenu dans le condenseur à
serpentin (20) dans un quatrième intervalle
de temps (Δt4).

8. Méthode selon la revendication 7, où ledit cycle de
recyclage du fluide caloporteur prévoit d’effectuer,
en séquence :

- un nombre de remplacements compris entre
11 et 13 du fluide caloporteur contenu dans le
condenseur à serpentin (20) à des intervalles
de temps définis compris entre 30 et 50
secondes ;
- un nombre de remplacements compris entre 3
et 5 du fluide caloporteur contenu dans le con-
denseur à serpentin (20) à des intervalles de
temps définis compris entre 160 et 200 secon-
des.

23 24 



EP 3 551 027 B1

14



EP 3 551 027 B1

15



EP 3 551 027 B1

16



EP 3 551 027 B1

17



EP 3 551 027 B1

18

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• EP 0978250 A [0013] [0019]
• EP 1284627 A [0016] [0019]

• EP 2687143 A [0020]


	bibliography
	description
	claims
	drawings
	cited references

