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(54) PLATE HEAT EXCHANGER WITH IMPROVED FLUID LEAKAGE DETECTION SYSTEM

(57) A plate heat exchanger (10) comprises a plur-
ality of heat exchanger plates (12A, 12B, 14, 16) which
are stackedonto oneanother. Theheat exchanger plates
(12A, 12B, 14, 16) are obtained by forming from respec-
tive metal sheets and are permanently joined to each
other through a joining technology of metallic materials,
so as to formaplate package (30) providedwith first plate
interspaces,which formrespective first channels (32)of a
first circulation circuit for a first fluid, second plate inter-
spaces, which form respective second channels (34) of a
second circulation circuit for a second fluid, and third
plate interspaces, which form respective separation
channels (36) between the first channels (32) and the
second channels (34). The separation channels (36) are
arranged adjacent to both the first channels (32) and the
second channels (34). Each heat exchanger plate (12A,
12B, 14, 16) is provided with a plurality of portholes (P1,
P2, P3, P4) which communicates with the first channels
(32) and the second channels (34). Each heat exchanger
plate (12A, 12B, 14, 16) is providedwith one ormore side
edges (26, 28) which form the outer perimeter of the heat
exchanger plates (12A, 12B, 14, 16). A single outlet fluid
collector (38) is arranged on one of the side edges (26,
28). The separation channels (36) are sealed with re-
spect to the first channels (32), the second channels (34)
and the side edges (26, 28). The separation channels
(36) are in fluid communication with the single outlet fluid
collector (38) only. A single drain nozzle (40) is provided
on the single outlet fluid collector (38) for the discharge to
the external environment of any fluids flowing into the
separation channels (36) and through the single outlet
fluid collector (38).
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Description

Field of the invention

[0001] Thepresent invention refers ingeneral toaplate
heat exchanger and, more specifically, to a brazed plate
heat exchanger or a fusion-bonded plate heat exchanger
provided with an improved system for detecting leakage
of at least one of the two fluids flowing inside the heat
exchanger.

Background of the invention

[0002] Heat exchangers are devices used to transfer
heat between two or more fluids. A plate heat exchanger
is a specific type of heat exchanger wherein metal plates
are used to transfer heat between two fluids. Plate-type
heat exchangers generally comprise a start plate, an end
plate and a plurality of intermediate plates stacked onto
one another, so as to form flow channels between them.
In a plate-type heat exchanger, the two fluids at different
temperatures (one of which is usually identified as the
refrigerant fluid) respectively flow through plate channels
obtained between opposite surfaces of pairs of adjacent
heat exchanger plates: in this way the two fluids ex-
change their thermal content. These fluids can flow
counter-current or co-current and their leak-free circula-
tion isensuredbygasketsor by the junctionsbetween the
heat exchanger plates.
[0003] The flow channels between the heat exchanger
plates are commonly obtained by providing both plate
surfaces with a corrugated pattern. In other words, both
plate surfaces are provided with a pressed pattern of
ridges and grooves.When the heat exchanger plates are
stacked onto one another, the ridges of a first heat ex-
changer plate contact the grooves of an adjacent heat
exchanger plate and these plates are thus kept at a
distance from each other through spacer elements. In
this way the flow channels are formed.
[0004] A common way of manufacturing a plate-type
heat exchanger is to braze the heat exchanger plates
together. This way of manufacturing requires that the
heat exchanger plates are provided with a brazing ma-
terial. During manufacturing, the heat exchanger plates
stacked onto one another and placed in a furnace having
a temperature sufficiently hot to at least partially melt the
brazingmaterial. After the temperatureof the furnacehas
been lowered, the brazing material will solidify, allowing
the heat exchanger plates to become joined to one an-
other to form a compact and strong heat exchanger.
[0005] Another way ofmanufacturing a plate-type heat
exchanger is to join together the heat exchanger plates
by a special fusion bonding technology. Fusion-bonded
plate heat exchangers are manufactured using a 100%
stainless steel construction. Fusion-bonded plate heat
exchangers are designed to operate under higher pres-
sures and temperatures than standard brazed plate heat
exchangers. The manufacture of fusion-bonded plate

heat exchangers does not require gaskets,making these
plate-type heat exchangers ideal for applications where
aggressive process fluids or other conditions could da-
mage the gaskets traditionally used in gasketed plate-
type heat exchangers.
[0006] In both brazed plate heat exchangers and fu-
sion-bonded plate heat exchangers, mutual contamina-
tion of the two fluids in case of plate break must be
avoided. This problem is particularly critical when the
plate heat exchangers is used as a water heating refrig-
erant system, where the primary fluid is a refrigerant with
traces of compressor’s lubrication oil, and the secondary
fluid is water. In any case, accidental mixing of fluids in a
plate heat exchanger cannot be completely avoided, and
systems exist to prove that these fluids have beenmixed.
[0007] Present design of mixing proof in a plate heat
exchanger typically involves intermediate empty separa-
tion channels between the adjacent channels of the two
fluid circuits. These separation channels are connected
one by one to the external environment by a plurality of
drain nozzles, holes, or openings, from which any fluid
leakage can spill into the surrounding environment. How-
ever, the detection of leakage and/or mixing of fluids
through a plurality of drain nozzles, holes, or openings
of the plate heat exchanger has some drawbacks. A first
drawback is due to the fact that the detection of the fluid
leakage canoccur after some time,whenmost of the fluid
has been lost. Additionally, leaking fluid can end into
unwanted spaces of the channels, creating potential
unhealthy or dangerous conditions in the plate heat ex-
changer. Furthermore, fluid leakage cannot be tempora-
rily stopped, while waiting for repair of the plate heat
exchanger,whensomeof the fluid(s) could be recovered.
[0008] Document US-B‑9772146 discloses a plate
heat exchanger wherein a plurality of drain holes is
obtained in a corresponding plurality of heat transfer
plates. The drain holes are designed to discharge fluid
leaking from the separation channels of the plate heat
exchanger.
[0009] Document US-B‑9163882 discloses a plate
heat exchanger wherein each heat transfer plate is pro-
vided with two drain holes, i.e., an upper drain hole and a
lower drain hole. The plate heat exchanger includes leak
passageways which channel internal leaks, that may
occur within the plate heat exchanger, to the upper and
lower drain holes.

Summary of the invention

[0010] One object of the present invention is therefore
to provide a plate heat exchanger which is capable of
resolving the drawbacks of the prior art in a simple,
inexpensive and particularly functional manner.
[0011] In detail, one object of the present invention is to
provide a plate heat exchanger wherein the leakage
detection of the fluids flowing into the exchanger can
take place in the shortest possible time, so that the loss
of these fluids is also reduced as much as possible.
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[0012] Another object of the present invention is to
provide a plate heat exchanger wherein the leaking fluids
cannot flow into unwanted spaces, thereby avoiding
potential unhealthy or dangerous conditions.
[0013] A further object of the present invention is to
provide a plate heat exchanger wherein the fluid leakage
can be stopped easily and quickly while waiting for repair
work, when some fluid could be recovered.
[0014] These and other objects are achieved accord-
ing to the present invention by providing a plate heat
exchanger as set forth in the attached claims.
[0015] Further features of the invention are underlined
by the dependent claims, which are an integral part of the
present description.
[0016] The plate heat exchanger according to the pre-
sent invention comprises a plurality of heat exchanger
plates which are stacked onto one another. The heat
exchanger plates are obtained by forming from respec-
tive metal sheets and are permanently joined to each
other through a joining technology of metallic materials,
so as to form a plate package provided with first plate
interspaces,which form respective first channels of a first
circulation circuit for a first fluid, second plate inter-
spaces, which form respective second channels of a
second circulation circuit for a second fluid, and third
plate interspaces, which form respective separation
channels between the first channels and the second
channels. The separation channels are arranged adja-
cent to both the first channels and the second channels.
Each heat exchanger plate is provided with a plurality of
portholes which communicates with the first channels
and the second channels. Each heat exchanger plate is
provided with one or more side edges which form the
outer perimeter of the heat exchanger plates.
[0017] A single outlet fluid collector is arranged on one
of the side edges. The separation channels are sealed
with respect to the first channels, the second channels
and the side edges. The separation channels are in fluid
communicationwith the singleoutlet fluid collector only.A
single drain nozzle is provided on the single outlet fluid
collector for the discharge to the external environment of
any fluids flowing into the separation channels and
through the single outlet fluid collector.
[0018] Preferably, the heat exchanger plates are of
rectangular shape, with a first pair of side edges parallel
to each other and a second pair of side edges parallel to
each other and perpendicular to the first pair of side
edges. The separation channels are also parallel to each
other, and the single outlet fluid collector consists of an
elongated channelwhich is arranged on oneof the edges
of either the first pair of side edges or the second pair of
side edges and arranged perpendicular to the separation
channels.
[0019] According to an embodiment of the plate heat
exchanger, the separation channels are empty under
normal operating conditions of the plate heat exchanger.
[0020] According to another embodiment of the plate
heat exchanger, the separation channels are filled with a

liquid which is still under normal operating conditions of
the plate heat exchanger. This liquid is capable of en-
hancing the heat transfer between the first fluid and the
second fluid.
[0021] Preferably, the liquid is filled with additional
substances. More preferably, these additional sub-
stances are chosen from the group consisting of:

- conductivity-increasing substances;
- phase change materials, to store and release heat

during transient phases;
- odorous and/or colored substances, to enhance the

leakage detection capability;
- a permeable gel, grease, or wax;
- a sand or a powder.

[0022] According to a preferred aspect of the present
invention, the drain nozzle is providedwith sensormeans
for detecting the leakage of fluids through the drain
nozzle. More preferably, the sensor means comprise
one single gas detector, or one single liquid level probe,
or one single pressure switch.
[0023] According to another embodiment of the plate
heat exchanger, at least one piping is connected down-
stream of the drain nozzle. This piping is arranged to
transport outside the plate heat exchanger the fluid dis-
charged from the drain nozzle.
[0024] According to a further embodiment of the plate
heat exchanger, at least oneplug is tightly and removably
engaged with the drain nozzle. Preferably, the drain
nozzle and the plug are provided with respective
threaded connections having the same pitch, to obtain
a threaded screw-to-nut coupling between the plug and
the drain nozzle.

Brief description of the drawings

[0025] The features and advantages of a plate heat
exchanger according to the present invention will be
clearer from the following exemplifying and non-limiting
description, with reference to the enclosed schematic
drawings, in which:

Figure 1 is a side view of a generic embodiment of a
plate heat exchanger;
Figure 2 is a plan view of the brazed plate heat
exchanger of Figure 1;
Figure 3 is a schematic view of the fluid flow paths of
the heat exchanger of Figure 1, wherein the main
components of the fluid leakage detecting system
according to the invention are shown in a first em-
bodiment thereof;
Figure 4 is another schematic view of the fluid flow
paths of the heat exchanger of Figure 1, wherein the
main components of the fluid leakage detecting sys-
temaccording to the invention are shown ina second
embodiment thereof;
Figure 5 is a further schematic view of the fluid flow
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paths of the heat exchanger of Figure 1, wherein the
main components of the fluid leakage detecting sys-
tem according to the invention are shown in a third
embodiment thereof; and
Figure 6 is yet another schematic view of the fluid
flowpaths of the heat exchanger of Figure 1,wherein
the main components of the fluid leakage detecting
system according to the invention are shown in a
fourth embodiment thereof.

Detailed description of the invention

[0026] With reference to the Figures, a plate heat ex-
changer 10 is shown. The heat exchanger 10 comprises,
in a per se known manner, a plurality of heat exchanger
plates 12A, 12B stacked onto one another. Typically, the
heat exchanger plates 12A, 12B are stacked onto one
another between a first end plate 14 and a second end
plate 16 of the heat exchanger 10. The first end plate 14
and the second end plate 16 form the front and rear end
platesof the heat exchanger 10, respectively. These front
and rear end plates are also called "frame plate" and
"pressure plate". The purpose of these front and rear end
plates is to mechanically strengthen the heat exchanger
10, as well as to provide a support for the fluid connec-
tions of the heat exchanger 10. Each heat exchanger
plate 12A, 12B, 14, 16 is obtained by forming from a
respective metal sheet.
[0027] The first end plate 14, the second end plate 16
and theheat exchanger plates 12A, 12Barepermanently
joined to each other through a joining technology of
metallic materials, so as to form a plate package 30.
For example, this joining technology can be a brazing
technology by means of a braze material, a fusion bond-
ing technology or any other technology known in the
technical field of the plate heat exchangers.
[0028] The plate package 30 is thus provided (see for
example Figures 3‑5) with first plate interspaces, which
form respective first channels 32 of a first circulation
circuit for a first fluid, andsecondplate interspaces,which
form respective second channels 32 of a second circula-
tion circuit for a secondfluid. Thefirst fluidand the second
fluidmaybe any suitable heat transfer fluid. For example,
the first fluid can be the hotter fluid and the second fluid
can be the colder fluid. The second fluid is therefore the
cooling fluid, and it receives the heat from the first fluid.
[0029] Each heat exchanger plate 12A, 12B, aswell as
the first end plate 14 and the second end plate 16, is
provided with a plurality of portholes, preferably four
portholes P1, P2, P3 and P4. A first porthole P1 is con-
nected to a first connection pipe 18 and communicates
with the first channels 32. A second porthole P2 is con-
nected to a second connection pipe 20 and communi-
cates with the first channels 32. A third porthole P3 is
connected to a third connection pipe 22 and communi-
cates with the second channels 34. Finally, a fourth port-
hole P4 is connected to a fourth connection pipe 24 and
communicates with the second channels 34. Connection

pipes 18, 20, 22 and 24 may be provided extending from
the first end plate 14, as shown in Figure 1, and/or from
the second end plate 16.
[0030] Each heat exchanger plate 12A, 12B, aswell as
the first end plate 14 and the second end plate 16, can
have the shape of any plane figure bounded by a closed
line, suchasa convexpolygonor evenacircle. Eachheat
exchangerplate 12A, 12B,aswell as the first endplate14
and the second end plate 16, is thus provided with one or
more sideedges26, 28,which form theouter perimeter of
the heat exchanger plates 12A, 12B, 14, 16.
[0031] The plate package 30 is also provided (see
again Figures 3‑5) with third plate interspaces, which
form respective separation channels 36 between the first
channels 32 for the first fluid and the second channels 34
for the second fluid. The separation channels 36 are
arranged adjacent to both the first channels 32 and the
second channels 34.
[0032] Advantageously, a single outlet fluid collector
38 is arranged on one of the side edges 26, 28 of the heat
exchanger plates 12A, 12B, 14, 16. All the separation
channels 36 are sealed with respect to the first channels
32, the second channels 34 and the side edges 26, 28 of
the heat exchanger plates 12A, 12B, 14, 16, but all these
separation channels 36 are in fluid communication with
the singleoutlet fluid collector 38.Asingle drain nozzle40
is thus provided on the single outlet fluid collector 38 for
the discharge to the external environment of any fluids
flowing into the separation channels 36 and through the
single outlet fluid collector 38.
[0033] Due to this arrangement of the components of
the heat exchanger 10, in the event of a breakage in the
first channels 32 of the first circulation circuit and/or the
second channels 34 of the second circulation circuit, the
leaking first fluid and/or second fluid goes into the se-
paration channels 36, since these separation channels
36 are immediately adjacent to the first channels 32 and
the second channels 34. The leaking fluid, therefore, has
no other exit pathways other than the single outlet fluid
collector 38 and the single drain nozzle 40 located down-
stream of the latter. Consequently, the leaking fluid can
be easily and quickly detected at the single drain nozzle
40.
[0034] Preferably, as shown in the Figures, each heat
exchangerplate 12A, 12B,aswell as the first endplate14
and the second end plate 16, has a substantially rectan-
gular shape, with a first pair of side edges 26 (e.g., the
long side edges) parallel to each other and a second pair
of side edges 28 (e.g., the short side edges) also parallel
to each other and perpendicular to the first pair of side
edges26. A longitudinal axisXextends parallel to the two
long side edges 26 and transversely to the two short side
edges 28. According to this embodiment of the heat
exchanger 10, the separation channels 36 are also par-
allel to eachother,whereas thesingleoutlet fluid collector
38 consists of an elongated channelwhich is arrangedon
one of the edges of either the first pair of side edges 26 or
the second pair of side edges 28. The single outlet fluid
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collector 38 is thusarrangedperpendicular to the separa-
tion channels 36. This preferred linear arrangement of
the separation channels 36 and the outlet fluid collector
38 is made to avoid traps or sealed barriers that could
prevent the leaking fluid from reaching the drain nozzle
40.
[0035] According to the embodiment of the heat ex-
changer 10 shown in Figure 3, the separation channels
36 are empty under normal operating conditions of the
heat exchanger 10. In other words, the separation chan-
nels 36 are filled with ambient air and no fluid normally
circulates in these separation channels 36 unless a
breakage in the first channels 32 of the first circulation
circuit and/or the second channels 34 of the second
circulation circuit occur.
[0036] According to the embodiment of the heat ex-
changer 10 shown in Figure 4, the separation channels
36 are filled with a liquid L which is still under normal
operating conditions of the plate heat exchanger 10. The
still liquid L, that is, a liquid that does not normally move
within the separation channels 36, can be any liquid
suitable for enhancing the heat transfer between the first
fluid and the second fluid, compared with the case where
the separation channels 36 are filled with ambient air. In
this specific embodiment, the circuit formed by the se-
paration channels 36 can be provided with at least one
small openable port (not shown), which is normally sea-
lingly closed, and which is designed to facilitate the filling
and/or refilling of the liquid L contained in these separa-
tion channels 36.
[0037] In the case where the separation channels 36
are arranged to be filled with the liquid L, the heat ex-
changer10could bedesigned for aneasydraining, filling,
refilling, changing, or restoring of this liquid L during or
after positioning/assembling, as well as during ordinary
maintenance. In case of pre-filling, the drain nozzle 40
must be closed to avoid liquid spilling out during trans-
portation and during handling or installation of the heat
exchanger 10. The liquid L must be suitable for working
conditions and safety and environmental standards.
[0038] Preferably, the liquid L can be filled with addi-
tional substances. For example, these additional sub-
stances can be chosen from the group consisting of:

- conductivity-increasing substances (particles, nano
particles, or fibers);

- phase change materials, to store and release heat
during transient phases;

- odorous and/or colored substances, to enhance the
leakage detection capability;

- a permeable gel, grease, or wax;
- a sand or a powder.

[0039] According to a preferred aspect of the present
invention, the drain nozzle 40 can be provided with
sensor means 42 for detecting the leakage of fluids
through the drain nozzle 40. For example, these sensor
means 42 may include, but not be limited to, one single

gas detector, one single liquid level probe or one single
pressure switch. In the event of a breakage in the first
channels 32 of the first circulation circuit and/or the
second channels 34 of the second circulation circuit,
the leaking first fluid and/or second fluid is forced to flow
through the single drain nozzle 40, where its presence
can be easily detected with one single sensor means 42.
[0040] According to the embodiment of the heat ex-
changer 10 shown in Figure 5, at least one piping 44 can
be connected downstream of the drain nozzle 40. The
piping 44 is arranged to transport outside the plate heat
exchanger 10 the fluid discharged from the drain nozzle
40. By mounting an additional piping 44, the eventual
leaked fluid could be easily driven from the drain nozzle
40 to a safe place (e.g., outdoor ambient) for purging or
detection.
[0041] According to the embodiment of the heat ex-
changer 10 shown in Figure 6, at least one plug 46 canbe
tightly and removably engaged with the drain nozzle 40.
For example, the drain nozzle 40 and the plug 46 can be
provided with respective threaded connections having
the same pitch, to obtain a threaded screw-to-nut cou-
pling between the plug 46 and the drain nozzle 40. With
the plug 46, in case of leakage of the first fluid and/or the
second fluid, the drain nozzle 40 can be temporarily
plugged, thus stopping the release of the fluid to the
environment. This can prevent the release of the fluid
to the environment while waiting for the fixing of the heat
exchanger 10. During fixing, the fluid can be recovered
and stored. In this case, the heat exchanger 10 should be
turned off to avoid overpressures that could take to the
breakage of the heat exchanger plates 12A, 12B, 14, 16.
[0042] It is thus seen that the plate heat exchanger
according to the present invention achieve the previously
outlined objects, specifically achieving the following ad-
vantages:

- only a single fluid leakage point to the environment;
- easier and faster leak detection, sensoring or visua-

lization;
- it is possible to pipe and drive the eventual leak to a

safer place;
- it is possible to temporary plug the fluid leakage point

while waiting for fixing, reducing releasing of fluid
(even recovering);

- better heat transfer (in case the separation channels
are filled with liquid).

[0043] The plate heat exchanger of the present inven-
tion can be a brazed plate heat exchanger or a fusion-
bondedplateheat exchanger. Fusionbonded technology
is typically used as an alternative to copper brazing
technology when copper is not usable, for examplewhen
the fluids processed by the heat exchanger contain am-
monia, or when local legislations do not allow the use of
copper for drinking water circuits. Since the fusion-
bonded plate heat exchangers are manufactured from
only one type of material (stainless steel), they have
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definite advantages for the eventual recycling of that
material at the end of its life compared to brazed plate
heat exchangers.
[0044] The plate heat exchanger of the present inven-
tion thus conceived is susceptible in any case of numer-
ousmodifications and variants, all falling within the same
inventive concept; in addition, all the details can be sub-
stituted by technically equivalent elements. In practice,
thematerialsused, aswell as theshapesandsize, canbe
of any type according to the technical requirements.
[0045] Thescopeof protectionof the invention is there-
fore defined by the enclosed claims.

List of references

[0046]

10: plate heat exchanger;
12A: heat exchanger plate;
12B: heat exchanger plate;
14: first end plate;
16: second end plate;
18: first connection pipe;
20: second connection pipe;
22: third connection pipe;
24: fourth connection pipe;
26: plate long side edges;
28: plate short side edges;
30: plate package;
32: first fluid channels;
34: second fluid channels;
36: separation channels;
38: outlet fluid collector;
40: drain nozzle;
42: sensor means;
44: piping;
46: plug;
P1: first porthole;
P2: second porthole;
P3: third porthole;
P4: fourth porthole.

Claims

1. A plate heat exchanger (10) comprising a plurality of
heat exchanger plates (12A, 12B, 14, 16) which are
stackedontooneanother,wherein saidheatexchan-
ger plates (12A, 12B, 14, 16) are obtainedby forming
from respective metal sheets, wherein said heat
exchanger plates (12A, 12B, 14, 16) are perma-
nently joined to each other through a joining technol-
ogy of metallic materials, so as to form a plate
package (30) provided with first plate interspaces,
which form respective first channels (32) of a first
circulation circuit for a first fluid, second plate inter-
spaces,which form respective second channels (34)
of a second circulation circuit for a second fluid, and

third plate interspaces, which form respective se-
paration channels (36) between said first channels
(32) and said second channels (34), wherein said
separation channels (36) are arranged adjacent to
both said first channels (32) and said second chan-
nels (34), wherein each of said heat exchanger
plates (12A, 12B, 14, 16) is provided with a plurality
of portholes (P1, P2, P3, P4) which communicates
with said first channels (32) and said second chan-
nels (34), and wherein each of said heat exchanger
plates (12A, 12B, 14, 16) is provided with one or
more side edges (26, 28) which form the outer peri-
meter of said heat exchanger plates (12A, 12B, 14,
16), the heat exchanger (10) being characterized in
that a single outlet fluid collector (38) is arranged on
oneof said side edges (26, 28),wherein said separa-
tion channels (36) are sealedwith respect to said first
channels (32), said second channels (34) and said
side edges (26, 28), and wherein said separation
channels (36) are in fluid communication with said
single outlet fluid collector (38) only, and in that a
single drain nozzle (40) is provided on said single
outlet fluid collector (38) for the discharge to the
external environment of any fluids flowing into said
separation channels (36) and through said single
outlet fluid collector (38).

2. The plate heat exchanger (10) according to claim 1,
characterized in that said heat exchanger plates
(12A, 12B, 14, 16) are of rectangular shape, with a
first pair of side edges (26) parallel to each other and
a second pair of side edges (28) parallel to each
other and perpendicular to said first pair of side
edges (26), wherein said separation channels (36)
are also parallel to each other, and wherein said
single outlet fluid collector (38) consists of an elon-
gated channelwhich is arranged on oneof the edges
of either the first pair of side edges (26) or the second
pair of side edges (28) and arranged perpendicular
to said separation channels (36).

3. Theplateheat exchanger (10)according toclaim1or
2, characterized in that said separation channels
(36) are empty under normal operating conditions of
the plate heat exchanger (10).

4. Theplateheat exchanger (10)according toclaim1or
2, characterized in that said separation channels
(36) are filled with a liquid (L) which is still under
normal operating conditions of the plate heat ex-
changer (10), wherein said liquid (L) is capable of
enhancing the heat transfer between said first fluid
and said second fluid.

5. The plate heat exchanger (10) according to claim 4,
characterized in that said liquid (L) is filled with
additional substances.
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6. The plate heat exchanger (10) according to claim 4,
characterized in that said additional substances
are chosen from the group consisting of:

- conductivity-increasing substances;
- phase change materials, to store and release
heat during transient phases;
- odorous and/or colored substances, to en-
hance the leakage detection capability;
- a permeable gel, grease, or wax;
- a sand or a powder.

7. The plate heat exchanger (10) according to anyone
of claims 1 to 6, characterized in that said drain
nozzle (40) is provided with sensor means (42) for
detecting the leakage of fluids through said drain
nozzle (40).

8. The plate heat exchanger (10) according to claim 7,
characterized in that said sensor means (42) com-
prise one single gas detector.

9. The plate heat exchanger (10) according to claim 7,
characterized in that said sensor means (42) com-
prise one single liquid level probe.

10. The plate heat exchanger (10) according to claim 7,
characterized in that said sensor means (42) com-
prise one single pressure switch.

11. The plate heat exchanger (10) according to anyone
of claims 1 to 10, characterized in that at least one
piping (44) is connected downstream of said drain
nozzle (40), wherein said at least one piping (44) is
arranged to transport outside the plate heat exchan-
ger (10) the fluid discharged from said drain nozzle
(40).

12. The plate heat exchanger (10) according to anyone
of claims 1 to 10, characterized in that at least one
plug (46) is tightly and removably engaged with said
drain nozzle (40).

13. Theplate heat exchanger (10) according to claim12,
characterized in thatsaiddrainnozzle (40)andsaid
plug (46) are provided with respective threaded con-
nections having the same pitch, to obtain a threaded
screw-to-nut coupling between said plug (46) and
said drain nozzle (40).
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