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A DRY-EXPANSION TUBE BUNDLE HEAT EXCHANGER

The dry-expansion tube bundle heat exchanger (1) comprises a shell (2), a front end head (3), a rear end head
(4), a first and a second inlet mouth (5, 6) of the secondary fluid and a single outlet mouth (7) of a secondary fluid.
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Description

[0001] The present invention relates to a dry-expan-
sion tube bundle heat exchanger.

[0002] In some types of liquid refrigerating plants dry-
expansion tube bundle heat exchangers are used com-
prising a tube bundle arranged internally of a shell closed
by a front end head and a rear end head.

[0003] Therefrigeratingfluid circulates on the tube side
while the secondary fluid, typically water or a non-freez-
able solution, circulates on the shell side.

[0004] Aninlet mouth ofthe secondary fluid is provided
on the shell in proximity of an end head and an outlet
mouth of the secondary fluid in proximity of the opposite
head end.

[0005] For each refrigerating circuit, the relative tubes
extending internally of the shell have an inflow pathway
and an outflow pathway positioned at the said end head.
[0006] These heatexchangershave some drawbacks,
in particular linked to the size thereof, sometimes exces-
sive with respect to the space available for the installa-
tion, to the efficiency thereof which can be negatively
impacted by the presence of significant losses of load
both on the tube side and on the shell side, and to the
possible creation of stagnant zones of the secondary fluid
in the corner zone between the shell and the end heads,
with a consequent risk of freezing of the secondary fluid.
[0007] The technical task of the present invention is,
therefore, to provide a dry-expansion tube bundle heat
exchanger which obviates the above-described technical
drawbacks of the prior art.

[0008] Within the context of this technical task, an ob-
jective of the invention is to provide a dry-expansion tube
bundle heat exchanger that is compact and extremely
efficient.

[0009] The technical task, as well as these and other
aims according to the present invention, are attained pro-
viding a dry-expansion tube bundle heat exchanger com-
prising a shell, a front end head, a rear end head, char-
acterised in that it comprises a first and a second inlet
mouth of a shell side secondary circulating fluid and a
single secondary fluid outlet mouth.

[0010] With respectto a median plane of the shell per-
pendicular to the axis of the shell, said first inlet mouth
is advantageously positioned on the shell between said
front end head and said median plane and said second
inlet mouth is positioned on the shell between said rear
end head and said median plane.

[0011] Stillmore advantageously, said first inlet mouth
is positioned at a distance from said front end head that
is smallerthan adistance thereof from said median plane,
and said second inlet mouth is positioned at a distance
from said rear end head that is smaller than a distance
thereof from said median plane.

[0012] The outlet mouth can be positioned on the shell
at a median plane of the shell that is perpendicular to the
axis of the shell.

[0013] The outlet mouth can also be positioned on the
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shell at one of two semi-portions which make up one
semi-part of the shell comprised between said median
plane of the shell that is perpendicular to the axis of the
shell and an end of the shell.

[0014] The tube bundle can comprise a single circuit
of refrigerating fluid.

[0015] The tube bundle can also advantageously com-
prise at least a first and at least a second circuit of refrig-
erating fluid in which the first refrigerating circuit has an
inflow pathway at the front end head and the second re-
frigerating circuit has an inflow pathway at the rear end
head.

[0016] The position of the inlet mouths of the second-
ary fluid in proximity of the end heads enables obtaining
the desired extra heating on the aspiration, with a con-
sequent improvement in the efficiency and a reduction
of load losses on the tube side and the shell side.
[0017] The flow rate of the secondary fluid is halved
with respect to the traditional configuration of a single
inlet mouth, so that the tube bundle and consequently
the shell can have a smaller diameter, which also allows
a reduction of size and an installation in smaller spaces.
[0018] As the inlet point of the secondary fluid, which
is the hottest point, is positioned in proximity of the inlet
point of the refrigerating fluid, which is the coldest point,
the risk of freezing the secondary fluid is eliminated.
[0019] The inlet mouths can have an inclined axis to-
wards the end heads.

[0020] This reduces the stagnantzones of the second-
ary fluid at the corner zones between the end heads and
the shell, thus also improving the coefficient of heat ex-
change on the shell side.

[0021] Consequently, the refrigerating circuits are also
more balanced.

[0022] Consequently, moreover, the possibility of the
secondary fluid freezing is even lower.

[0023] Further, the inlet mouths inclined in this way can
be connected to an inlet manifold by bends of less than
90°, with a further reduction in loss loads on the inlet
manifold.

[0024] The presentinvention also relates to a refriger-
ating plant of a liquid which comprises, as an evaporator
of the refrigerating fluid, at least a heat exchanger of this
type.

[0025] Other characteristics of the present invention
are further defined in other claims. Further characteristics
and advantages of the invention will more fully emerge
from the description of a preferred but not exclusive em-
bodiment of the dry-expansion tube bundle heat ex-
changer according to the invention, illustrated by way of
non-limiting example in the accompanying figures, in
which:

figure 1 is a lateral elevation view of the heat ex-
changer according to an embodiment of the inven-
tion;

figure 2 is a front view of the exchanger of figure 1;
figure 3 is a rear view of the exchanger of figure 1;



3 EP 3 367 036 A1 4

figure 4 is the exchanger of figure 1 rotated by 90°
about the axis of the shell.

[0026] With reference to the mentioned figures, a dry-
expansion tube bundle heat exchanger is denoted in its
entirety by reference numeral 1.

[0027] The heat exchanger 1 comprises a shell 2
closed at the ends by a front end head 3 and a rear end
head 4.

[0028] The tube bundle (not illustrated) is present in-
ternally of the shell 2 in which the refrigerating fluid cir-
culates.

[0029] The heat exchanger 1 comprises a first inlet
mouth 5 of the secondary fluid which circulates on the
shell side 2, a second inlet mouth 6 of the secondary fluid
and a single outlet mouth 7 of the secondary fluid.
[0030] With respect to the median plane M of the shell
2 perpendicular to the axis L of the shell 2, the first inlet
mouth 5 is positioned on the shell 2 between the front
end head 3 and the median plane M of the shell 2 and
the second inlet mouth 6 is positioned on the shell 2 be-
tween the rear end head 4 and the median plane M of
the shell 2.

[0031] In particular, the first inlet mouth 5 is positioned
at a distance from the front end head 3 that is smaller
than a distance thereof from the median plane M of the
shell 2, and likewise the second inlet mouth 6 is posi-
tioned ata distance from the rear end head 4 that is small-
er than a distance thereof from the median plane M of
the shell 2.

[0032] The first inlet mouth 5 and the second inlet
mouth 6 are more precisely arranged in a symmetrical
position with respect to the median plane M of the shell 2.
[0033] The outlet mouth 7 is in turn positioned on the
shell 2 at a median plane M of the shell 2.

[0034] The first inlet mouth 5 and the second inlet
mouth 6 have a passage section of a same size, and the
outlet mouth 7 has a passage section of a size equal to
the passage section of the first outlet mouth 5, and of the
second outlet mouth 6. In this case the velocity of the
secondary fluid at the outlet is doubled with respect to
the velocity of the secondary fluid at the inlet.

[0035] In a possible variant of the invention, in order
to maintain the same velocity of the secondary fluid at
the inletand atthe outletthe outlet mouth 7 has a passage
section equal to the sum of the passage sections of the
first inlet mouth 5 and the second inlet mouth 6.

[0036] In the embodiment illustrated the tube bundle
comprise a first refrigerating circuit and a second refrig-
erating circuit.

[0037] Obviously it would be possible to provide a dif-
ferent number of circuits of refrigerating fluid, preferably
however more than one.

[0038] The first refrigerating circuit has an inflow path-
way 8 atthe front end head 3 and the second refrigerating
circuit has an inflow pathway 9 at the rear end head 4.
The first refrigerating circuit further has an outflow path-
way 10 at the rear end head 4, while the second refrig-
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erating circuit has an outflow pathway 11 at the front end
head 3.

[0039] Thefirstinlet mouth 5 has an axis B1 orientated
towards the front end head 3 and likewise the second
inlet mouth 6 has an axis B2 orientated towards the rear
end head 4.

[0040] More in general, the first inlet mouth 5 has an
axis B1 orientated at an angle o comprised between 60°
and 90° with respect to the axis L of the shell 2 and like-
wise the second inlet mouth 6 has an axis B2 that is
orientated at an angle § comprised between 60° and 90°
with respect to the axis L of the shell 2.

[0041] The first inlet mouth 5 and the second inlet
mouth 6 are arranged with the axes B1, B2 thereof lying
in a same plane.

[0042] Instead, the axis B3 of the outlet mouth 7 is off-
set from the plane in which the axes B1, B2 of the first
inlet mouth 5 and second inlet mouth 6 are positioned.
[0043] More in general, the axis B3 of the outlet mouth
7 is orientated at an angle comprised between 0° and
90° with respect to the plane in which the axes B1, B2 of
the first inlet mouth 5 and second inlet mouth 6 are po-
sitioned.

[0044] The heat exchanger 1 functions as an evapo-
rator in a liquid refrigeration plant. More in general, the
heat exchanger can be integrated in a conditioning plant,
in a cooling plant, or in a heat pump plant.

[0045] The dry-expansion tube bundle heat exchanger
as conceived is susceptible of numerous modifications
and variants, all falling within the scope of the inventive
concept; furthermore, all the details are replaceable by
technically equivalent elements.

[0046] In practice the materials used, as well as the
dimensions, can be any according to the needs and the
state of the art.

Claims

1. A dry-expansion tube bundle heat exchanger (1)
comprising a shell (2), a front end head (3), a rear
end head (4), characterised in that it comprises a
first and a second mouth (5, 6) for inlet of a shell-
side secondary circulating fluid (2) and a single sec-
ondary fluid outlet mouth (7).

2. The dry-expansion tube bundle heat exchanger (1)
according to claim 1, characterised in that, with re-
spect to a median plane (M) of the shell (2) perpen-
dicular to the axis (L) of the shell (2), said first inlet
mouth (5) is positioned on the shell (2) between said
front end head (3) and said median plane (M) and
said second inlet mouth (6) is positioned on the shell
(2) between said rear end head (4) and said median
plane (M).

3. The dry-expansion tube bundle heat exchanger (1)
according to the preceding claim, characterised in
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that said first inlet mouth (5) is positioned at a dis-
tance from said front end head (3) that is smaller
than a distance thereof from said median plane (M),
and said second inlet mouth (6) is positioned at a
distance from said rear end head (4) that is smaller
than a distance thereof from said median plane (M).

The dry-expansion tube bundle heat exchanger (1)
according to claim 1, characterised in that said out-
letmouth (7) is positioned on the shell (2) at a median
plane (M) of the shell (2) that is perpendicular to the
axis (L) of the shell (2).

The dry-expansion tube bundle heat exchanger (1)
according to claim 1, characterised in that said out-
let mouth (7) is positioned on the shell (2) at one of
two semi-portions which make up a semi-part of the
shell (2) comprised between a median plane (M) of
the shell (2) that is perpendicular to the axis of the
shell (2) and an end of the shell (2).

The dry-expansion tube bundle heat exchanger (1)
according to any one of the preceding claims, char-
acterised in that said first and second inlet mouth
(5, 6) have a passage section of a same size, and
said outlet mouth (7) has a passage section of a size
equal to the passage section of the first and second
inlet mouth (5, 6), or double the passage section of
the first or second inlet mouth (5, 6).

The dry-expansion tube bundle heat exchanger (1)
according to any one of the preceding claims, char-
acterised in that at least a first refrigerating circuit
is comprised in the tube bundle.

The dry-expansion tube bundle heat exchanger (1)
according to the preceding claim, characterised in
that a first and at least a second refrigerating circuit
are comprised in the tube bundle, wherein the first
refrigerating circuit has an inflow pathway (8) at the
frontend head (3) and the second refrigerating circuit
has an inflow pathway (9) at the rear end head (4).

The dry-expansion tube bundle heat exchanger (1)
according to the preceding claim, characterised in
that the first refrigerating circuit has an outflow path-
way (10) at the rear end head (4) and the second
refrigerating circuit has an outflow pathway (11) at
the front end head (3).

The dry-expansion tube bundle heat exchanger (1)
according to claim 1, characterised in that said first
and respectively said second inlet mouth (5, 6) have
respective axes (B1, B2) that are orientated towards
the front end head (3) and respectively towards the
rear end head (4).

The dry-expansion tube bundle heat exchanger (1)
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12.

13.

14.

according to claim 1, characterised in that said first
and respectively said second inlet mouth (5, 6) have
respective axes (B1, B2) that are orientated at an
angle (o, B) comprised between 60 ° and 90 ° with
respect to the axis (L) of the shell (2).

The dry-expansion tube bundle heat exchanger (1)
according to any one of the preceding claims, char-
acterised in that the axes (B1, B2) of said first and
second inlet mouth (5, 6) lie on a same plane.

The dry-expansion tube bundle heat exchanger (1)
according to the preceding claim, characterised in
that the axis (B3) of said outlet mouth (7) is angularly
offset from the plane in which the axes (B1, B2) of
saidfirstand secondinlet mouth (5, 6) are positioned.

A refrigerating or cooling or conditioning or heat-
pump plant characterised in that it comprises at
least a heat exchanger (1) as in any one preceding
claim.
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