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(54)
combination of the two and the like

(57)  Aheat exchanger (1, 20, 30 40), such as a con-
denser and/or an evaporator for a refrigerator, a freezer,
a combination of the two, and the like, which has the
advantage of reducing energy consumption and, at the
same time, of being light, strong, reliable and economi-
cal to manufacture, includes a serpentine coil (2)

A heat exchanger such as a condenser and/or an evaporator for a refrigerator, a freezer, a

formed by inflation between a first sheet (5) and a sec-
ond sheet (6) roll bonded together, and a chamber (9),
containing a substance (5) of high thermal capacity,
formed by inflation between a third sheet (10) roll
bonded to the first sheet (5).
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Description

The present invention generally concerns a heat
exchanger and a method for its manufacture. More par-
ticularly, it concerns a heat exchanger in the form of a
condenser and/or an evaporator intended for a refriger-
ator, a freezer, a combination of the two and the like.

A heat exchanger of this type includes a serpentine
coil for a refrigerant, and a body having a high thermal
capacity arranged in heat-exchange relationship with
the refrigerant.

It is known that in refrigerators, freezers, combina-
tions of the two and the like, energy consumption is
reduced if the thermal capacity of the heat exchangers,
in particular, the condenser and evaporator, is
increased.

In fact, if the thermal capacity of the heat exchang-
ers is increased, this has the effect that they continue to
exchange heat even during the phase in which the com-
pressor does not operate; the period of the operating
cycle is thus lengthened and the difference between the
evaporation and condensation temperatures is reduced;
this, as is known, gives rise to an increase in efficiency.

The requirement to be met is therefore that of pro-
viding a heat exchanger having a high thermal capacity.

In order to satisfy this requirement, heat exchang-
ers have been proposed in which the fluid flows along a
pathway between thick metal walls.

Although satisfying the aim, heat exchangers made
in accordance with this proposed solution are heavy
and expensive to manufacture.

The problem upon which the present invention is
based is that of devising a heat exchanger of the type
specified, having structural and functional characteris-
tics which overcome the aforesaid disadvantages
described with reference to the prior art.

This problem is resolved by a heat exchanger of the
specified type, characterised in that it includes a first
sheet roll bonded to a second sheet, and a third sheet
roll bonded to the first sheet, a fluid pathway constituting
the serpentine coil formed between the first sheet and
the second sheet by inflation, a chamber formed
between the first sheet and the third sheet by inflation,
and a substance having a high thermal capacity located
within the said chamber in heat-exchange relationship
with the refrigerant through the first sheet and constitut-
ing the said body.

Further characteristics and advantages of the heat
exchanger according to the present invention will
become clearer from the following description of a pre-
ferred embodiment, given by way of non-limitative
example and with reference to the accompanying draw-
ings, in which;

- Figure 1 is an elevational view of a heat exchanger,
more precisely a condenser, according to the inven-
tion;

- Figure 2 is a view from below of the heat exchanger
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of Figure 1;

- Figure 3 is a sectional view on an enlarged scale of
a detail of the heat exchanger of Figure 1, taken on
the line III-11I;

- Figure 4 is a sectional view on an enlarged scale of
a detail of the heat exchanger of Figure 1, taken on
the line IV-1V;

- Figure 5 is a view of another embodiment of a heat
exchanger, more precisely a condenser, according
to the invention;

- Figure 6 is a view from below of the heat exchanger
of Figure 5;

- Figure 7 is a sectional view on an enlarged scale of
a detail of the heat exchanger of Figure 5, taken on
the line VII-VII;

- Figure 8 is a sectional view on an enlarged scale of
a detail of the heat exchanger of Figure 5, taken on
the line VIII-VIII;

- Figure 9 is an elevational view of a heat exchanger,
more precisely an evaporator, according to the
invention;

- Figure 10 is a side view of the heat exchanger of
Figure 9;

- Figure 11 is a sectional view on an enlarged scale
of a detail of the heat exchanger of Figure 9, taken
on the line XI-XI;

- Figure 12 is a sectional view on an enlarged scale
of a detail of the heat exchanger of Figure 9, taken
on the line XII-XI;

- Figure 13 is a plan view of a further embodiment of
a heat exchanger, more precisely an evaporator,
according to the invention;

- Figure 14 is a sectional view on an enlarged scale
of a detail of the heat exchanger of Figure 13, taken
on the line XIV-XIV; and

- Figure 15 is a schematic view of an evaporation
tower incorporating the heat exchanger of Figure
13.

With reference to the accompanying drawings, a
heat exchanger, more precisely a condenser, for a
refrigerator, a freezer, a combination of the two or the
like, is generally indicated 1. The heat exchanger 1,
which is generally flat, has a shape of a rectangle with a
predetermined surface and includes a serpentine coil 2
for a refrigerant and a body 3 having a high thermal
capacity arranged in heat-exchange relationship with
the refrigerant in the coil.

The coil 2 comprises a fluid pathway 4 formed
between a first sheet 5 and a second sheet 6 by infla-
tion. The first sheet 5 has a face 7 which is printed with
a track 8 defining the fluid pathway 4 and which is roll
bonded to the second sheet 6, except along the track 8.

The first sheet 5 and the second sheet 6 are prefer-
ably made from aluminium and/or its alloys, and are
thin, for example, 0.75 mm thick.

The body 3 comprises a chamber 9 which is formed
between a third sheet 10 and the first sheet 5 by infla-
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tion.

The third sheet 10 is roll bonded to an opposing
face 11 of the first sheet 5 except at a printed zone 12
having a shape corresponding to that of the chamber 9.

The third sheet 10 is preferably made from alumin-
ium and/or its alloys, and is thin, for example, 0.5 mm
thick.

In other words, the opposite faces 7 and 11 of the
first sheet 5 which are screen-printed, the first with the
track 8 defining the fluid pathway 4 and the other with
the zone 12 corresponding to the chamber 9, are roll
bonded to the second sheet 6 and the third sheet 10
respectively, the fluid pathway 4 and the chamber 9 then
being formed by inflation, the one between the first
sheet 5 and the second sheet 6, and the other between
the first sheet 5 and the third sheet 10.

The body 3 is completed by a substance S having a
high thermal capacity, located within the chamber 9 in
heat-exchange relationship with the refrigerant in the
serpentine coil through the thickness of the first sheet 5.

The substance S is a fluid, a solid, a mixture, a
composite or a suspension; its physical state remains
the same or changes either gradually or at a predeter-
mined temperature within the temperature range. In the
example, the substance S is a solution of ethyl alcohol
in water.

The chamber 9 has a surface which extends over
most of the surface of the heat exchanger and is thick,
for example, 13 mm.

The third sheet 10 and the first sheet 5 are welded
together at weld points, each indicated 13, distributed
over the surface of the chamber to interrupt the volume
of the chamber itself and to sirengthen the heat
exchanger.

A fin 14 extending parallel to, and substantially
along the entire length of the short side of the rectangle
and formed by blanking and bending, permits a flow of
air and improves the heat exchange between the heat
exchanger and the environment.

A heat exchanger 20, more precisely a condenser,
according to another embodiment of the invention is
illustrated in Figures 5, 6, 7 and 8 in which parts struc-
turally and functionally equivalent to those of the heat
exchanger of Figure 1 are indicated by the same refer-
ence numerals and are not described below.

The heat exchanger 20 includes a plurality of short
fins 21, five in the example, extending parallel to the
short side of the rectangle and distributed at regular
intervals parallel to the long side of the rectangle.

A heat exchanger 30, more precisely an evaporator
according to another embodiment of the invention, is
illustrated in Figures 9, 10, 11 and 12 in which parts
structurally and functionally equivalent to those of the
heat exchanger of Figure 1 are indicated by the same
reference numerals and are not described below.

The heat exchanger 30 has a serpentine coil 31
with an initial portion 32, a generally sinusoidal portion
33, a honeycomb portion 34, and a final portion 35.

10

15

20

25

30

35

40

45

50

55

It should be noted that in the heat exchanger 30,
the coil 31, with its portions 32, 33, 34 and 35, defines a
fluid pathway 4 between a first sheet 5 and a second
sheet 6 obtained by inflation. The inflation causes the
first sheet to be deformed while the second sheet
remains flat: the fluid pathway 4 is thus formed within
the chamber 9 such that the heat exchanger 30 lends
itself to use in a refrigerator, the outer face of the second
sheet 6 being visible when the refrigerator is open.

A heat exchanger 40, specifically an evaporator
according to a further embodiment of the invention, is
illustrated in Figures 13 and 14 in which parts structur-
ally and functionally equivalent to those of the heat
exchanger of Figure 1 are indicated by the same refer-
ence numerals and are not described below. This heat
exchanger 40 lends itself to use in an evaporation tower
of a freezer.

Figure 15 shows an evaporation tower 50 of a
freezer having five refrigerating levels. More precisely,
the evaporation tower 50 includes five refrigerating lev-
els, three intermediate levels 51 and two end levels,
these being an upper level 52 and a lower level 53. The
levels 52 and 53 are substantially equivalent to the
evaporator 40.

A method for manufacturing a heat exchanger 1
such as a condenser and/or an evaporator for a refriger-
ator, freezer, a combination of the two, or the like, of the
type including a serpentine coil 2 for a refrigerant, and a
body 3 having high thermal capacity arranged in heat-
exchange relationship with the refrigerant, includes the
steps of roll bonding a first sheet 5 that is printed on
both of its surfaces, for example, by screen printing, to a
second sheet 6, and a third sheet 10 to the first sheet 5,
forming a fluid pathway 4 between the first sheet 5 and
the second sheet 6 by inflation to obtain the serpentine
coil 2, forming a chamber 9 between the first sheet 5
and the third sheet 10 by inflation, and filling this cham-
ber 9 with a substance S having a high thermal capacity
to obtain the body 3.

Preferably, the step of forming the pathway between
the first sheet 5 and the second sheet 6 by inflation is
preceded by a step of pre-inflating the chamber 9 at
high pressure, for example 150 bar, in order to separate,
in practice, detach, the first and third sheets from each
other slightly in correspondence with the chamber.

As far as the roll bonding of the sheets and the
inflating is concerned, no more detailed information is
given, because such methods are well known per se
and usually employed.

In accordance with the method of the invention, the
first sheet 5, the second sheet 6 and the third sheet 10
are obtained from three continuous strips unwound from
respective reels, the strip corresponding to the first
sheet 5 being previously screen-printed on both of its
faces, specifically, on one face with the track corre-
sponding to the serpentine coil, and on the other face
with the zone corresponding to the chamber.

According to another aspect of the method of the
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invention, the first sheet 5, the second sheet 6 and the
third sheet 10 are obtained from one continuous strips
unwound from a reel, the said strip comprising five lay-
ers, specifically: an outer layer of aluminium and/or its
alloys of a thickness of, for example, 0.75 mm; a layer of
a material having a lower melting point than aluminium,
for example, zinc, of a thickness of, for example 20 um;
a central layer of aluminium and/or its alloys, of a thick-
ness of, for example, 0.75 mm; a layer of a material hav-
ing a lower melting point than aluminium, for example,
zinc, of a thickness of, for example, 20 um; and an outer
layer of aluminium and/or its alloys of a thickness of, for
example 0.75 mm. The strip is then heated to the melt-
ing point of zinc and inflated under pressure in a mould,
the mould bearing impressions reproducing the track
corresponding to the serpentine coil and the zone corre-
sponding to the chamber. In this case, the two layers of
zinc interposed between the central and outer layers of
aluminium act like the screen printing.

The principal advantage of the heat exchanger
according to the present invention resides in its light-
ness which is exceptional for an exchanger of high ther-
mal capacity.

A further advantage resides in its strength, which
means that it is able to withstand a long period of use.

The method for the manufacture of the heat
exchanger according to the present invention is
extremely simple which is advantageous, not least in
lending itself to large scale production.

Obviously, man skilled in the art, with the aim of sat-
isfying contingent and specific requirements, may intro-
duce numerous modifications and variants to the heat
exchanger and the method for its manufacture as
described above, all, however, being within the scope of
protection of the invention as defined in the following
claims.

Claims

1. A heat exchanger (1) such as a condenser and/or
an evaporator for a refrigerator, a freezer, a combi-
nation of the two, and the like, of the type including
a serpentine coil (2) for a refrigerant, and a body (3)
having a high thermal capacity arranged in heat-
exchange relationship with the refrigerant, charac-
terised in that it includes a first sheet (5) roll bonded
to a second sheet (6), and a third sheet (10) roll
bonded to the first sheet (5), a fluid pathway (4)
constituting the serpentine coil (2) formed between
the first sheet (5) and the second sheet (6) by infla-
tion, a chamber (9) formed between the first sheet
(5) and the third sheet (10) by inflation, and a sub-
stance (S) having a high thermal capacity located
within the said chamber (9) in heat-exchange rela-
tionship with the refrigerant through the first sheet
and constituting the said body (3).

2. Aheat exchanger (1) according to Claim 1, charac-
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terised in that the second sheet (6) is flat and the
fluid pathway (4) is formed within the chamber (9).

A method for manufacturing a heat exchanger (1)
such as a condenser and/or an evaporator for a
refrigerator, a freezer, a combination of the two and
the like, including a serpentine coil (2) for a refriger-
ant, and a body (3) having a high thermal capacity
arranged in heat-exchange relationship with the
refrigerant, characterised in that it includes the
steps of roll bonding a first sheet (5) to a second
sheet (6), and a third sheet (10) to the first sheet
(5), forming a fluid pathway (4) between the first
sheet (5) and the second sheet (6) by inflation to
obtain the said serpentine coil (2), forming a cham-
ber (9) between the first sheet (5) and the third
sheet (10) by inflation, and filling the said chamber
(9) with a substance (S) having high thermal capac-
ity to obtain the said body (3).

A method according to Claim 3, characterised in
that the first sheet (5), the second sheet (6) and the
third sheet (10) are formed from three continuous
strips unwound from respective reels, the strip cor-
responding to the first sheet previously being
screen-printed on both faces.

A method according to Claim 3, characterised in
that the first sheet (5), the second sheet (6) and the
third sheet (10) are obtained from one continuous
strip unwound from a reel, the said strip comprising
a central layer and two outer layers of aluminium or
its alloys, and a thin layer of a material having a
lower melting point than aluminium interposed
between the central layer and each of the outer lay-
ers.

A method according to Claim 3, characterised in
that it includes a step of pre-inflating the chamber
(9) at high pressure to separate the first sheet (5)
from the third sheet (10) in correspondence with the
chamber (9).

A method according to Claim 6, characterised in
that the step of inflating the fluid pathway (4) is
effected at high pressure.

A method according to Claim 7, characterised in
that the step of inflating the chamber (9) is effected
at low pressure.
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