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(54) WASHING MACHINE FOR WASHING EMPTY CONTAINERS ADAPTED TO BE FILLED WITH A

POURABLE PRODUCT

(57)  There is described a washing machine (1) con-
figured to wash empty containers (2) adapted to be filled
with a pourable product, comprising: at least one clean-
ing bath (10) including a tank (11) configured for holding a
cleaning fluid (F); a conveyor device (4) configured to
convey a sequence of said containers (2) along a wash-
ing path (P) which extends through said tank (11) ; a heat
exchanger (12) configured to heat the cleaning fluid (F)
contained in the tank (11) by means of heat exchange
between the cleaning fluid (F) and a heating fluid (H); the

heat exchanger (12) comprising an outer casing (13),
internally delimiting an exchange chamber (13a), and an
inner tubing (14) at least partially enclosed within the
casing (13) and extending through the exchange cham-
ber (13a); the exchange chamber (13a) is configured to
be fed with the heating fluid (H) and the tubing (14) is
configured to be fed with the cleaning fluid (F) from the
tank (11), sothat a heat exchange is established between
the heating fluid (H) in the exchange chamber (13a) and
the cleaning fluid (F) within the tubing (14).
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Description

TECHNICAL FIELD

[0001] The presentinvention relates to a washing ma-
chine for washing (and cleaning) empty containers
adapted to be filled with a pourable product, preferably
a pourable food product.

BACKGROUND ART

[0002] Washing machines are known which are con-
figured for washing and cleaning containers (usually
used containers which have been emptied from the pour-
able product they are adapted to contain) upstream of a
filling machine and a labelling machine, in which the
containers are respectively filled with the pourable pro-
duct and labelled with respective labels.

[0003] Anexample of washing machine is known from
EP-A-2727660 in the name of the same Applicant.
[0004] A typical washing machine of the above type
essentially comprises:

- awashing tunnel;

- alooped chain conveyor advancing the containers
from an inlet station to an outlet station along a
washing path which extends inside the washing
tunnel;

- afeeding system for feeding containers to be treated
to the chain conveyor; and

- aplurality of consecutive treatment zones arranged
between the inlet station and the outlet station and
through which the chain conveyor advances the
containers.

[0005] In detail, the chain conveyor comprises a plur-
ality of beams, which are fed at the inlet station by the
feeding system with respective rows of containers.
[0006] In greater detail, each beam comprises a plur-
ality of aligned pockets organized in respective rows,
each pocket being configured to receive one container
to be treated at a time, to convey such container from the
inlet station to the outlet station through the washing
tunnel and along the washing path, and to deliver the
respective washed container at the outlet station.
[0007] More precisely, each beam is discharged of the
respective washed containers at the outlet station and
then is conveyed along a return path back to the inlet
station, where it receives new empty containers to be
washed.

[0008] Typically, according to the advancing direction
of the containers along the washing path and inside the
washing tunnel, the treatment zones comprise, in se-
quence: a prewash zone, a cleaning zone and a rinsing
zone.

[0009] The prewash zone and the cleaning zone com-
prise, each, atleast one cleaning bath defined by respec-
tive tanks which are filled with washing chemical agents
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and through which the containers are advanced.

[0010] The rinsing zone comprises several rinsing
baths filled with rinsing liquid and/or ejecting devices
for directing sprinkles of rinsing liquid toward the contain-
ers.

[0011] In light of the above, the at least one cleaning
bath of the cleaning zone comprises a tank which is apt to
be filled with a detergent cleaning solution or fluid, typi-
cally in liquid state.

[0012] In general, the containers need to be treated
through the cleaning zone for a relatively long time and at
relatively high temperatures in order to be effectively
deprived from the most encrusted dirt mounds, especially
the ones heavily sedimented at the bottom of the contain-
ers themselves.

[0013] Hence, the liquid cleaning solution has to be
heated and maintained at a predetermined temperature
for the entire duration of the washing process.

[0014] To this end, the cleaning bath of the cleaning
zone further comprises a heater for heating the cleaning
solution.

[0015] Generally, the heater is a heat exchanger,
whereby heating fluid (such as purified water or water
vapor) is circulated to exchange heat with the cleaning
solution.

[0016] Inthe known embodiments, the heat exchanger
is arranged within the tank and therefore directly im-
mersed in the cleaning solution. For example, the heat
exchanger has a tube bundle and such tube bundle is
immersed in the cleaning solution within the tank and is
directly lapped by the cleaning solution. This configura-
tion ensures an optimal heat exchange between the
heating fluid and the cleaning solution, since the thermal
exchange is quite high.

[0017] Although the known washing machines are
functionally valid, the Applicant has observed that they
are still open to further improvement, in particular as per
the maintenance thereof.

[0018] Infact,in orderto perform cleaning and/or main-
tenance operations on the heat exchanger, the respec-
tive tank has to be emptied from the cleaning solution.
Given the usual size of the known washing machines, the
emptying of the tank can be quite time consuming. More-
over, a large storage container is needed to stock the
cleaning solution in the meantime, or the entire cleaning
solution has to be thrown away, which results in in-
creased overall costs.

[0019] For these reasons, external heat exchangers
have been proposed, which are arranged outside of the
respective tanks. However, this results in an increased
encumbrance within the machine, since a suitable space
has to be provided for housing the heat exchanger. This
also results in a far more complicated and cumbersome
architecture of the machine.

DISCLOSURE OF INVENTION

[0020] Itis therefore an object of the present invention
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to provide a washing machine for washing containers
which is designed to meet the above-mentioned needs in
a straightforward and low-cost manner.

[0021] This object is achieved by a washing machine
as claimed in the appended independent claim 1. Pre-
ferred embodiments of the present invention are laid
down in the appended dependent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] A non-limiting embodiment of the present in-
vention will be described by way of example with refer-
ence to the accompanying drawings, in which:

Figure 1 is a schematic lateral view, partially sec-
tioned, and with parts removed for clarity of a wash-
ing machine according to the invention; and

Figure 2 is a larger-scale, schematic sectioned par-
tial view, with parts removed for clarity, illustrating a
hydraulic scheme of part of the washing machine of
Figure 1.

BEST MODE FOR CARRYING OUT THE INVENTION

[0023] With reference to Figure 1, number 1 indicates
as a whole a washing machine configured to wash empty
containers 2 adapted to be filled with a pourable product,
preferably a pourable food product, such as beer, wine,
water, juice, soft drinks, milk or the like.

[0024] In particular, containers 2 are defined by re-
spective empty bottles (for example, returnable glass
bottles) intended to be filled with the pourable product.
[0025] Washing machine 1 comprises:

- awashingtunnel 3 into which empty containers 2 are
fed and accordingly washed; and

- aconveyor device 4 configured to convey a plurality
of containers 2 along a washing path P in an ad-
vancement direction.

[0026] Preferably, the conveyor device comprises a
looped chain conveyor 4 (of the type known and only
schematically shown) for advancing containers 2 along
washing path P inside washing tunnel 3, so as to convey
containers 2 from one end of the tunnel 3 to the other end
along a general direction D, preferably horizontal with
respect to gravity.

[0027] In detail, chain conveyor 4 may be of the type
described in WO-A-2020119958 and comprises:

- a pair of elongated chains (not shown) parallel to
path P and parallel to one another; and

- a plurality of successive conveying beams 5 (later-
ally shown), which extend between the chains in a
transversal and, more in detail, orthogonal manner to
the chains and path P.

[0028] Specifically, each beam comprises a row of
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pockets 6 (laterally shown) aligned orthogonally to path
P and configured to receive corresponding containers 2.
[0029] In such a manner, containers 2 carried by a
corresponding beam 5 are aligned orthogonally to path
P and housed inside the respective pockets 6, individu-
ally.

[0030] Washing machine 1 comprises also a feeding
system 7 of the known type (only schematically shown in
Figure 1) for feeding a sequence of empty containers 2
alongdirection D and ataninlet station | of washing tunnel
3. Expediently, containers 2 are fed by feeding system 7
along direction D arranged in rows orthogonal to path P.
[0031] In use, the most forward containers 2 of each
row of containers 2 are transferred by feeding system 7 to
the respective pockets 6 of the beam 5 that is travelling at
inlet station I.

[0032] Washing machine 1 further comprises an out-
feed system 8, which receives rows of cleaned contain-
ers 2 from chain conveyor 4 at an outlet station O of
washing tunnel 3.

[0033] In view of the above, path P comprises:

- awashing branch P1, which extends from inlet sta-
tion I to outlet station O and along which containers 2
are advanced by chain conveyor 4; and

- areturnbranch P2, which extends from outlet station
O to inlet station | and defines a return path along
which beams 5 return towards inlet station | after
having discharged containers 2.

[0034] According to the aforementioned advancing
direction of the containers 2 along path P, washing ma-
chine 1 comprises in sequence along washing branch
P1:

- aprewash zone C1;
- acleaning zone C2; and
- afinal rinsing zone C3.

[0035] Inthe present disclosure, for the sake of clarity,
terms like "upstream of" and "downstream of" are to be
intended throughout the whole description and claims
with reference to the advancing direction of the contain-
ers 2 along path P.

[0036] The operation of washing machine 1 at the
prewash zone C1, cleaning zone C2 and final rinsing
zone C3 is well-known, for example from WO-
A-2020119958, and therefore will not be described in
detail herein.

[0037] Cleaningzone C2 comprises atleastone clean-
ing bath 10, in particular a plurality of cleaning baths 10, in
the embodiment shown two successive cleaning baths
10.

[0038] Reference will be made in the following to a
single cleaning bath 10. However, the features of such
cleaning bath 10 apply to each cleaning bath 10 that may
be present in cleaning zone C2.

[0039] Cleaning bath 10 includes a tank 11 which is
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configured for holding a cleaning fluid F, such as a de-
tergent chemical solution made of several chemical
agents.

[0040] In one embodiment, cleaning fluid F comprises
basic aqueous solutions that include, in particular, so-
dium hydroxide.

[0041] In use, tank 11 is filled with the cleaning fluid F
up to a predetermined level.

[0042] Expediently, path P, and in particular washing
branch P1, extends through tank 11, so that the contain-
ers 2 advanced by it are advanced through cleaning fluid
F and are temporarily immersed therein.

[0043] In order to effectively remove dirt from contain-
ers 2, cleaning fluid F is brought (and maintained) to a
predetermined temperature, for instance between 65°C
and 80°C.

[0044] To this end, washing machine 1, and in parti-
cular cleaning bath 10, comprises a heat exchanger 12
configured to heat the cleaning fluid F contained in tank
11 by means of heat exchange between cleaning fluid F
and a heating fluid H.

[0045] Preferably, heating fluid H is water, in particular
purified water.
[0046] In one embodiment, heating fluid H may be

water vapor or another heating medium apt to the above
aim.

[0047] As schematized in Figure 2, heat exchanger 12
comprises an outer casing 13, internally delimiting an
exchange chamber 13a, and an inner tubing 14 at least
partially enclosed within casing 13 and extending through
exchange chamber 13a.

[0048] Inpractice, casing 13 defines an outer mantle of
heat exchanger 12.

[0049] According to the preferred and non-limiting em-
bodiment shown, tubing 14 includes a tube bundle and
casing 13 defines a shell of heat exchanger 12, so that
heat exchanger 12 is a shell-and-tube heat exchanger.
[0050] Alternatively, tubing 14 may include a single
duct zigzagging within exchange chamber 13a (i.e. a
heating "serpentine" tube).

[0051] According to an aspect of the presentinvention,
exchange chamber 13a is configured to be fed with
heating fluid H and tubing 14 is configured to be fed with
cleaning fluid F from the tank 11, so that a heat exchange
is established between the heating fluid H in exchange
chamber 13a and the cleaning fluid F within tubing 14.

[0052] Inpractice,inuse, the cleaningfluid F contained
in tank 11 is circulated within tubing 14 and heating fluid H
is circulated within exchange chamber 13a.

[0053] In other words, exchange chamber 13a only
receives heating fluid H and is fluidly isolated from tank
11.

[0054] To this end, with reference to Figure 2, washing
machine 1 comprises:

- a first fluidic circuit 15 configured for circulating
cleaning fluid F from tank 11 to heat exchanger 12,
through tubing 14, and back into tank 11; and
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- asecond fluidic circuit 16 configured for circulating
heating fluid H from a heating fluid source 17, such as
a boiler or a heater, to heat exchanger 12, through
exchange chamber 13a.

[0055] In particular, first circuit 15 comprises a suction
duct 15a arranged fluidly upstream of heat exchanger 12
and configured for conveying cleaning fluid F to be
heated from tank 11 to heat exchanger 12, in particular
to tubing 14, and a delivery duct 15b arranged fluidly
downstream of heat exchanger 12 and configured for
conveying heated cleaning fluid F from tubing 14 back
into tank 11.

[0056] Conveniently, first circuit 15 further comprises a
pumping device 18 fluidly interposed between suction
duct 15a and delivery duct 15b (and in particular between
suction duct 15a and tubing 14).

[0057] Similarly, second circuit 16 includes a suction
duct 16a fluidly connecting source 17 to exchange cham-
ber 13a, and a delivery duct 16b for conveying heating
fluid H out of exchange chamber 13a.

[0058] Inlightofthe above, heatexchanger 12includes
a first exchange interface 19 defined between tubing 14
and exchange chamber 13a.

[0059] In detall, first exchange interface 19 is defined
by an outer surface of tubing 14.

[0060] Therefore, washing machine 1 is configured so
that heating fluid H exchanges heat with cleaning fluid F
via first exchange interface 19.

[0061] Thanks to the configuration of heat exchanger
12 as described above, the operations of maintenance on
heat exchanged 12 (and therefore on washing machine
1) are significantly eased and improved, since exchange
chamber 13aiis fluidly isolated from tank 11 and therefore
it is not necessary to empty tank 11 from cleaning fluid F
during maintenance operations. At the same time, the
configuration of heat exchanger 12 according to the
invention highly reduces the risk of clogging, with respect
to the known configurations whereby heating fluid H is
circulated in the tubing and cleaning fluid F is circulated in
the exchange chamber, or with respect to plate-type heat
exchangers, which are even more prone to clogging.
[0062] In fact, exchange chamber 13a typically has
many interstices and fluid-diverting members (not
shown) for liquid mixing and shuffling, which can be easily
clogged. For this reason, exchange chamber 13a is
rather uncleanable.

[0063] Therefore, circulating heating fluid H (such as
purified and/or distilled water) in exchange chamber 13a,
instead of cleaning fluid F which is rather dirty and con-
taminated with impurities, highly reduces the need for
cleaning exchange chamber 13a.

[0064] Conversely, the various ducts of tubing 14 are
relatively smooth and high in diameter, so they are less
prone to clogging.

[0065] Accordingly, a high-performance filtration sys-
tem upstream of exchange chamber 13a is not neces-
sary, which results in an even more reduced need for
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maintenance, increases the overall reliability of washing
machine 1 and reduces its costs.

[0066] As pertubing 14 is concerned, a normal-perfor-
mance filter is sufficient, such as a net-filter with a filtering
size smaller than the diameter of the ducts of tubing 14. In
this way, overall costs are further reduced.

[0067] According to a further aspect of the invention,
heat exchanger 12 is arranged at least partially within
tank 11 and extends through tank 11.

[0068] In other words, casing 13 of heat exchanger 12
is at least partially surrounded by cleaning fluid F in tank
11 when, in use, tank 11 contains and holds cleaning fluid
F.

[0069] The above configuration is schematized in Fig-
ure 2.

[0070] Accordingto the invention, casing 13 separates
and fluid-tightly seals exchange chamber 13a from tank
11 and from the cleaning fluid F containable therein (i.e.
contained in use therein).

[0071] Thanks to the above, heat exchanger 12 occu-
pies less space in washing machine 1 compared to a fully
external heat exchanger arranged outside tank 11.
[0072] Hence, washing machine 1 has a leaner layout
and an improved architecture, while at the same time
benefitting from the already mentioned easy mainte-
nance, as it is not necessary to empty tank 11 to perform
maintenance on heat exchanger 12.

[0073] This leads to energy savings and to savings of
cleaning fluid F. Moreover, there is no need for a storage
container for temporarily storing cleaning fluid F, as the
latter can be maintained in the tank 11.

[0074] Furthermore, heat exchanger 12 according to
the invention can be easily retrofitted in the known wash-
ing machines 1: in fact, the immersed heat exchangers
mentioned in the introductory part of the present descrip-
tion can be easily replaced by heat exchangers 12, with-
out the need for finding an alternative place for them
within washing tunnel 3. This makes the layout leaner.
[0075] Advantageously, casing 13 is made of a ther-
mally conductive material.

[0076] In particular, heat exchanger 12 includes a sec-
ond exchange interface 20 defined between casing 13
and tank 11.

[0077] More in particular, washing machine 1 is further
configured so that the heating fluid H in exchange cham-
ber 13a exchanges heat with the cleaning fluid F in tank
11 directly via second exchange interface 20, i.e. directly
through casing 13.

[0078] In this way, the efficiency of heat exchange is
increased, as heat exchanger 12 exchanges heat with
cleaning fluid F both via tubing 14 and via casing 13.
[0079] In addition, energy can be saved as in some
cases it may be sufficient to only circulate heating fluid H
in exchange chamber 13a without circulating cleaning
fluid F in tubing 14.

[0080] As schematized in Figure 2, heat exchanger 12
includes an access portion 21 which protrudes outside of
tank 11.
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[0081] In particular, casing 13 includes such access
portion 21.

[0082] Advantageously, access portion 21 comprises
an access door 22 for accessing, and preferably directly
accessing, exchange chamber 13a.

[0083] In this way, maintenance operations on heat
exchanger 12 are further eased and improved. It is in
fact possible to clean exchange chamber 13a simply by
emptying it from heating fluid H and by opening access
door 22. Moreover, since tubing 14 is fluidly isolated from
exchange chamber 13a, cleaning fluid F may be left
within tubing 14, resulting in time and energy savings.
[0084] Preferably, washing machine 1 comprises a
control unit 23 (of the known type).

[0085] In one embodiment, first circuit 15 includes a
temperature sensor 24 for detecting a temperature of
cleaning fluid F within tank 11.

[0086] Advantageously, control unit 23 is configured
for receiving from the temperature sensor 24 a tempera-
ture signal correlated with a detected temperature value
of cleaning fluid F, and for controlling pumping device 18
as a function of the temperature signal received.
[0087] Inthis way, pumping device 18 can be activated
only when necessary for circulating cleaning fluid F within
tubing 14, thereby resulting in energy savings.

[0088] In one embodiment, washing machine 1 com-
prises a label extraction unit (only partially shown in
Figure 1) which is at least partially arranged within tank
11 and which comprises label detaching means (not
shown, such as a high-pressure pump) configured to
acton the containers 2 for detaching the labels therefrom
and a collection compartment 25 for collecting the de-
tached labels.

[0089] Conveniently, suction duct 15a is fluidly con-
nected with tank 11 in a position outside of the collection
compartment 25 for withdrawing therefrom cleaning fluid
F to be heated.

[0090] In this way, cleaning fluid F is fed to heat ex-
changer 12 and through tubing 14 without altering or
hindering the operation of the label extraction unit. Also,
removed labels are prevented to accidentally enter tub-
ing 14.

[0091] Preferably, delivery duct 15b is fluidly con-
nected to tank 11 in a position within the collection com-
partment 25 for feeding heated cleaning fluid F at the
collection compartment 25.

[0092] The advantages of washing machine 1 accord-
ing to the present invention will be clear from the fore-
going description.

[0093] Inparticular, thanks to the peculiar configuration
of heat exchanger 12, whereby cleaning fluid F is circu-
lated within tubing 14 and heating fluid H is circulated
within exchange chamber 13a (i.e. within the mantle of
heat exchanger 12), and to its positioning within tank 11,
albeit with exchange chamber 13a fluidly isolated from it,
maintenance and cleaning operations of heat exchanger
12 are significantly eased and improved.

[0094] Clearly, changes may be made to washing ma-
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chine 1 as described herein without, however, departing
from the scope of protection as defined in the accompa-
nying claims.

Claims

Washing machine (1) configured to wash empty
containers (2) adapted to be filled with a pourable
product, the washing machine (1) comprising:

- atleast one cleaning bath (10) including a tank
(11) configured for holding a cleaning fluid (F);
- a conveyor device (4) configured to convey a
sequence of said containers (2) along a washing
path (P) which extends through said tank (11);
- a heat exchanger (12) configured to heat the
cleaning fluid (F) contained in the tank (11) by
means of heat exchange between the cleaning
fluid (F) and a heating fluid (H);

the heat exchanger (12) comprising an out-
er casing (13), internally delimiting an ex-
change chamber (13a), and an inner tubing
(14) at least partially enclosed within the
casing (13) and extending through the ex-
change chamber (13a);

wherein the exchange chamber (13a) is
configured to be fed with the heating fluid
(H) and the tubing (14) is configured to be
fed with the cleaning fluid (F) from the tank
(11), so that a heat exchange is established
between the heating fluid (H) in the ex-
change chamber (13a) and the cleaning
fluid (F) within the tubing (14).

Washing machine as claimed in claim 1, wherein the
exchange chamber (13a) is fluidly isolated from the
tank (11).

Washing machine as claimed in claim 1 or 2, wherein
the heat exchanger (12) includes a first exchange
interface (19) defined between the tubing (14) and
the exchange chamber (13a).

Washing machine as claimed in claim 3, wherein the
washing machine (1) is configured so that the heat-
ing fluid (H) exchanges heat with the cleaning fluid
(F) via the first exchange interface (19).

Washing machine as claimed in any one of the fore-
going claims, and comprising:

- a first fluidic circuit (15) configured for circulat-
ing the cleaning fluid (F) from the tank (11) to the
heat exchanger (12), through said tubing (14),
and back into the tank (11); and

- a second fluidic circuit (16) configured for cir-
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10.

1.

12.

13.

14.

culating the heating fluid (H) from a heating fluid
source (17) to the heat exchanger (12), through
said exchange chamber (13a).

Washing machine as claimed in any one of the fore-
going claims, wherein the heat exchanger (12) is
arranged at least partially within said tank (11) and
extends through said tank (11).

Washing machine as claimed in claim 6, wherein
said casing (13) separates and fluid-tightly seals the
exchange chamber (13a) from the tank (11) and from
the cleaning fluid (F) containable therein.

Washing machine as claimed in claim 6 or 7, wherein
the casing (13) is made of a thermally conductive
material.

Washing machine as claimed in claim 8, wherein the
heat exchanger (12) includes a second exchange
interface (20) defined between the casing (13) and
the tank (11).

Washing machine as claimed in claim 9, wherein the
washing machine (1) is configured so that the heat-
ing fluid (H) exchanges heat with the cleaning fluid
(F) in the tank (11) directly via the second exchange
interface (20).

Washing machine as claimed in claim 6, wherein the
heat exchanger (12) includes an access portion (21)
which protrudes outside from the tank (11).

Washing machine as claimed in claim 11, wherein
the access portion (21) comprises an access door
(22) for accessing said exchange chamber (13a).

Washing machine as claimed in any one of the fore-
going claims, wherein the tubing (14) includes a tube
bundle and the casing (13) defines a shell of the heat
exchanger, so that the heat exchanger (12) is a shell-
and-tube heat exchanger.

Washing machine as claimed in claim 5, and com-
prising a control unit (23);

wherein the first fluidic circuit (15) includes a
pumping device (18) for pumping the cleaning
fluid (F) from the tank (11) into the tubing (14) of
the heat exchanger (12) and a temperature
sensor (24) for detecting a temperature of the
cleaning fluid (F) within the tank (11);

wherein the control unit (23) is configured for
receiving from the temperature sensor (24) a
temperature signal correlated with a detected
temperature value of the cleaning fluid (F), and
for controlling the pumping device (18) as a
function of the temperature signal received.
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15. Washing machine as claimed in claim 5, wherein the
first fluidic circuit (15) includes a suction duct (15a)
fluidly upstream of the heat exchanger (12), a deliv-
ery duct (15b) downstream of the heat exchanger
(12) and a pumping device (18) fluidly interposed
between the suction duct (15a) and the delivery duct
(15b) ;

the washing machine (1) further comprising a
label extraction unit atleast partly arranged with-
inthe tank (11), the label extraction unit compris-
ing label detaching means configured to act on
the containers (2) for detaching the labels there-
from and a collection compartment (25) for col-
lecting the detached labels;

and wherein the suction duct (15a) is fluidly
connected with the tank (11) in a position outside
of the collection compartment (25) for withdraw-
ing therefrom cleaning fluid (F) to be heated.
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