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(54) MODULAR AIR GUIDING ASSEMBLY
(57)  Modular air guiding assembly (1) for a heating
device (2), in particular for a heat pump, the heating de-
vice (2) having an heat exchanger (3) and at least a fan
element (4) arranged in an internal space (17) defined
at least in part by an external casing (18), wherein the
assembly (1) comprises a plurality of components (5, 6,
7, 8) configured to be assembled together in one or more
assembled configurations and to be disassembled in a
disassembled configuration to form at least a seat (9, 10,
23) for the fan element (4) and an air duct (11) between
the heat exchanger (3) and each of the at least two fan
elements (4) and wherein the assembly (1), in particular
is made of a polymeric material, in particular of foam plas-
tic, more particularly of polypropylene expanded (PPE)
or expanded polystyrene (EPS), and, is placeable in the
internal space (17) of the heating device (2) between the
external casing (18) and the heat exchanger (3).
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Description

[0001] The invention relates to a modular air guiding
assembly for a heating device, in particular for a heat
pump, and to a heating device comprising said modular
air guiding assembly. Also, the invention relates to a use
of said modular air guiding assembly in a heating device,
in particular aheat pump device. In addition, the invention
relates to a method for manufacturing the modular air
guiding assembly.

[0002] A heating device like a heat pump is a device
able to warm a closed space of a building or to warm
domestic hot water by transferring thermal energy from
acooler space to a warmer space. This is obtained using
a refrigeration cycle carried out in the opposite direction
of the heat transfer. Among the different refrigeration cy-
cles, the most widely used is the vapor compression re-
frigeration, in which a refrigerant undergoes phase
changes.

[0003] Vapor-compression refrigeration uses a circu-
lating liquid refrigerant as the medium which absorbs
heat from one space, compresses it, thereby increasing
its temperature before releasing it in another space. A
vapor-compression refrigeration system usually com-
prises a compressor, a water tank, a reversing valve for
selecting between a heating and cooling mode, expan-
sion valves and heating exchangers. In heating mode
the external heat exchanger is the evaporator and the
internal one being the condenser; in cooling mode the
roles are reversed. In particular, the thermodynamic cir-
cuit of a heat pump water heater comprises a first stage,
or hot stage, including the condenser, and a second
stage, or cold stage, including the evaporator. A heat
transfer fluid circulates in a closed circuit, wherein this
fluid flows in the evaporator at low pressure. At the evap-
orator outlet, the fluid is compressed by the compressor
and flows in the condenser before passing through an
expansion valve. The valve lowers the fluid’s pressure
so that the fluid can return to the evaporator. The con-
denser is usually arranged in, or around, a water tank in
order to determine a heat transfer, whereas the evapo-
rator is crossed by an air circulation path and is coupled
to a fan element.

[0004] Usually, the region between the evaporator and
the fan element is very bulky and heavy due to the pres-
ence of several elements, such as structural elements
for supporting the fan, for supporting the evaporator, to
maintain the external casing of the heating device, for
supporting pipes, electrical cables, electronic compo-
nents, etc. Also, in case of maintenance, the inspection
and/or reparation processes can be extremely time con-
suming caused by the assembling and disassembling
steps. These problems become more relevant if the heat-
ing device comprises additional structural elements,
such as a plurality of fans.

[0005] It is therefore desirable to obtain a system for
guiding air from the evaporator to the fan element that is
more compact, light, and easy to assemble and/or dis-
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assemble compared to prior art.

[0006] The object is solved by a modular air guiding
assembly for a heating device, in particular for a heat
pump, the heating device having an heat exchanger and
at a fan element arranged in an internal space defined
atleastin part by an external casing, wherein the assem-
bly comprises a plurality of components configured to be
assembled together in one or more assembled configu-
rations and to be disassembled in a disassembled con-
figuration to form at least a seat for the fan element and
an air duct between the heat exchanger and the fan el-
ement and wherein the assembly, in particular is made
of a polymeric material, in particular of foam plastic, more
particularly of polypropylene expanded (PPE) or expand-
ed polystyrene (EPS), and, is placeable in the internal
space of the heating device between the external casing
and the heat exchanger.

[0007] Advantageously, the shape of the present as-
sembly can be adapted according to different configura-
tions and in particular is shaped to form an efficient air
duct of the heat pump, thereby allowing the possibility to
combine several functions: structural base, maintain at
least one fan, maintain the evaporator, guide the air,
maintain the external casing, maintain the electronic con-
trol box, manage wire routing, maintain the sensors, col-
lect the condensate at the bottom, maintain pipes for de-
frosting, save weight, save assembly time, easily disas-
sembly for component replacement without dedicated
tools for the maintenance.

[0008] Itis noted that using the polymeric material, for
example the foam, make it possible the combination of
all the above-mentioned functions.

[0009] The plurality of components are configured to
be assembled together in an assembled configuration
and to be disassembled in a disassembled configuration.
In this way, the maintenance of the heating device be-
comes easier and quicker since the element to be in-
spected or replaced can be easily reached by simply dis-
assembling one or more of the plurality of components.
[0010] According to an example, in a first assembled
configuration the plurality of components forms a first
seat, a second seat and the air duct, and in a second
assembled configuration the plurality of components
forms a single seat and the air duct. The modularity as-
pect of the assembly allows the use of the assembly for
different configuration, i.e., when the evaporator is cou-
pled to a single fan element or to two fan elements.
[0011] In one example, the plurality of components
comprises a first component, a second component, a
third component, and a fourth component, wherein in the
first assembled configuration the first component and the
second component form at least in part the first seat and
the air duct. In the first assembled configuration the third
component and the fourth component form at least in
part the second seat and the air duct. The possibility to
separately form the first seat and the second seat with
different components leads to the advantage of disas-
sembling only the relevant components of the assembly
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in case of maintenance. If for example one fan element
is not working properly or is broken, it is possible to dis-
assemble only the components forming the seat of that
fan element, thereby leaving the other components in an
assembled configuration so that other functions of the
assembly, i.e., the support of the evaporator, the support
of the casing, etc., are not compromised. In the second
assembled configuration, the first component and the
fourth component form the single seat and the air duct.
In other words, based on the situation, the components
of the modular assembly can be differently combined to
implement a single or two fan elements. The second com-
ponent and the third component can be made as one
piece part or as two separate parts.

[0012] In another example, the first component is fix-
able to the second component and to the third compo-
nent, wherein the fourth component is fixable to the sec-
ond component and to the third component. Also, first
component is fixable to the fourth component. In partic-
ular, the assembly of the first, second and third compo-
nents defines a first aperture, in particular a first circular
aperture, and the assembly of the second, third and fourth
components defines a second aperture, in particular a
second circular aperture. The assembly of the first and
fourth component defines a third aperture, in particular
a third circular aperture. The first aperture is advanta-
geously located at the first seat for a first fan element,
whereas the second aperture is advantageously located
at the second seat for a second fan element. Therefore,
if the first fan needs to be replaced, the replacement can
be carried out by simply disassembling the first compo-
nent and in principle leaving the second, the third, and
fourth componentin the assembled configuration. On the
other hand, if the second fan needs to be replaced, the
replacement can be carried out by simply disassembling
the fourth component and in principle leaving the first,
the second, and the third component in the assembled
configuration. The third aperture is advantageously lo-
cated at the single seat for a single fan element.

[0013] In order to maintain the components in the as-
sembled configuration, the plurality of components each
comprises connecting means, in particular pins and/or
recesses, for assembly to each other. It is noted that the
connecting means are made of the same material of the
assembly and can be integrated in the components. In
other words, the components can be directly assembled
together without screw or rivet.

[0014] In another example, the air duct between the
heatexchanger and the fan elementhas avariable cross-
section. In particular, the cross-section of the air duct
decreases along the direction from the heat exchanger
to the fan element. In this way, the air conduction of the
air is improved. Advantageously, the air duct formed by
the assembly can extend from an inlet portion of the heat
exchanger to an outlet portion of the fan element.
[0015] In one example, the assembly further compris-
es a supporting element for supporting the external cas-

ing.
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[0016] In a further example, in order to firmly support
the heat exchanger, the assembly further comprises a
heat exchanger seat for positioning the heat exchanger.
For example, the assembly comprises protruding edges
forming said heat exchanger seat. Advantageously, the
heat exchanger seat can be formed in only some of the
components of the assembly. In particular, the protruding
edges can be present in the first and fourth components.
In the one or more assembled configurations, the assem-
bly can define an internal seat to completely cover the
fan element and/or the heat exchanger.

[0017] In another example, the assembly further com-
prises a condensate collection region located at the heat
exchanger, wherein in particular the condensate collec-
tion region is located in a bottom region of the assembly.
For example, the condensate collection region can be
located in the fourth component of the assembly.
[0018] In an example, the assembly is devoid of any
metal element. In other words, the assembly is metal free
and is entirely made of polymeric material, such as foam.
[0019] Itis noted that parts of the assembly can inte-
grate on the internal elements at least two of these func-
tions:

- support for the heat exchanger(s) (i.e., evaporator);
- support for the fan(s); and
- box for the condensate from the evaporator(s).

[0020] In addition, parts of the assembly can integrate
on the external part at least one of these functions:

- support for the external casing; and
- support for other elements of the heat pump such as
electrical harnesses or components of the heat

pump.

[0021] Inanother aspect of the invention, a heating de-
vice, in particular a heat pump device, is provided, the
heating device comprising the inventive assembly,
wherein the assembly is placed in an internal space of
the device between an heat exchanger and an external
casing.

[0022] In a further aspect of the invention, a use of the
inventive air guiding assembly is provided. The inventive
air guiding assembly is used in a heating device, in par-
ticular a heat pump device.

[0023] Inastillanother aspect of the invention, a meth-
od for manufacturing the inventive assembly is provided.
The method comprises:

a. introducing a polymeric material, in particular foam
plastic, in a forming tool, the forming tool being
shaped according to at least one component;

b. providing hot steam to the forming tool;

c. forming least one component;

d. repeating steps a, b, and c for another component;
and

e. assembling the formed components to form the
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air guiding assembly.

[0024] The manufacturing method is therefore fastand
economic to realize, thereby offering the possibility for
an assembly production.

[0025] Inthefigures, the subject-matter ofthe invention
is schematically shown, wherein identical or similarly act-
ing elements are usually provided with the same refer-
ence signs.
Figure 1 shows a schematic representation of
the air guiding assembly according to
an example.

Figures 2A-C  show a perspective view of the assem-
bly in a disassembled and in an assem-
bled configuration according to a first
and a second assembled configuration.
Figures 3A-B  show a perspective view of the assem-
bly coupled to the elements of a heating
device according to an example.

[0026] Figure 1 illustrates the assembly 1 for guiding
the air flow in a schematic representation. The assembly
1 can be coupled to a heating device 2, for example a
heat pump water heater. The heating device 2 comprises
at least a heat exchanger such as an evaporator 3 for
absorbing heat and producing a fluid in a gas/vapor form
at a lower temperature and low pressure and a plurality
of fan elements 4. In the figures, two fan elements 4 are
represented. However, the assembly 1 can be suitable
for any number of fan elements 8 coupled to the evapo-
rator 3. The evaporator 8 is crossed by an air circulating
path. The air is conducted from the evaporator 8 to the
fan elements 4 and then outside the heating device 2. In
particular, the heating device 2 is a heat pump, and the
evaporator 3 and the two fan elements 4 are arranged in
an internal space 17 of the device 2 defined at least in
part by an external casing 18. The external casing 19
can be formed of metallic parts.

[0027] The fan elements 4 are located in a first seat 9
and in a second seat 10 present in the assembly 1 and
an air duct 11 is formed between the heat exchanger 3
and each of the two fan elements 4.

[0028] Theassembly 1is made of a polymeric material,
in particular of foam plastic, more particularly of polypro-
pylene expanded (PPE).

[0029] Figure 2A illustrates the assembly 1 in a disas-
sembled configuration whereas Figures 2B and 2C illus-
trate the assembly 1 in a first assembled configuration
(figure 2B) and in a second assembled configuration (fig-
ure 2C). The assembly 1 comprises four distinct compo-
nents, i.e. afirstcomponent 5 or top component, asecond
component 6, or first central component, a third compo-
nent 7, or second central component, and a fourth com-
ponent 8, or bottom component. The second component
6 and the third component 7 are formed as two parts and
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are connected with each other in the state shown in figure
2A. However, in a non-shown embodiment the second
component 6 and the third component 7 can be formed
as a single piece part.

[0030] The different components 5, 6, 7, 8 can be as-
sembled together using connecting means 14. The con-
necting means 14 are integral parts of the single compo-
nents and are shaped as pins and recesses. Figure 2A
shows for example that the second component 6 com-
prises at least a recess 14 and the third component 7
comprises at least a pin 14, both located on the upper
portion of the components 6, 7. A corresponding pin is
present on the lower portion of the first element 5 to be
coupled with the recess 14 of the second element 6 and
a corresponding recess is present on the lower portion
of the first element 5 to be coupled with the pin 14 of the
third element 7. The assembly occurs by simply connect-
ing the lower portion of the first component 5 with the
upper portions of the second and third component 6, 7.
It is noted that the second and third components 6, 7 in
the figure are represented in an assembled configuration.
It is however clear that they can be disassembled and
thatthe connection is carried out using similar connection
means 14 (recesses and pins) located for example on
the lateral internal portion of these two components 6, 7.
Similarly, the fourth component 8 can be assembled by
connecting the upper portion of the fourth component 8
with the lower portions of the second and third component
6, 7.

[0031] In the assembled configuration, the assembly
1 has the form of a polygonal, in particular rectangular,
box. This shape basically serves to fit the form of the
evaporator 8 that is inserted in the assembly 1 and to
support the external casing of the heating device 2. In
the first configuration (figure 2B), when the first, second,
third and fourth components, 5, 6, 7, 8, are assembled
together, two circular openings 12, 13 are formed. These
openings 12, 13 represent, at least in part, the first seat
9 and the second seat 10 for arranging the two fans 4.
The first and second seats 9, 10 can have a polygonal
shape to arrange the body of the fans 4. In particular, the
first opening 12 is formed when the first component 5 is
connected to the second component 6 and the third com-
ponent7,whereas the second opening 13 is formed when
the fourth component 8 is connected to the second com-
ponent 6 and the third component 7. Accordingly, in case
a fan element 4 arranged at the first opening 12 needs
to be replaced, it is sufficient to disassemble only the first
component 5 and maintaining the second, third and
fourth components 6, 7, 8 in an assembled configuration.
In the second configuration (figure 2C), only two of the
fourth components are taken into account. In particular,
the first component 5 and the fourth component 8 are
assembled together to form a circular opening 21. This
opening 21 represents the single seat 23 for accommo-
dating a single fan element 4.

[0032] It is furthermore noted that in the assembled
configurations, the internal surfaces of the assembly 1
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are shaped to form an air duct 11 between the evaporator
8 and each of the fan elements 4. Also, the assembly 1
comprises a heat exchanger seat 15 to locate the evap-
orator 8. In particular, protruding edges 19 present in the
first component 5 and the fourth component 8 define the
heat exchanger seat 15. As shown in figure 2C, in the
assembled configuration, an internal seat 24 can be
formed to completely cover the fan element 4 and/or the
heat exchanger 3. In particular, parts of the assembly 1
can cover whole periphery of the fans and the heat ex-
changer 3 (i.e. the evaporator). In addition, parts of the
assembly 1 enclose the air flow along its entire path from
the inlet to the heat exchanger (3) to the outlet of the fan.
In other words, the assembly 1 can comprise parts con-
figured to overhang or at least enclose the fan and the
evaporator over their entire width.

[0033] Atthe bottom region of the assembly, i.e. in the
fourth component 8, a condensate collection region 16
is provided for the collection of condensate fluid originat-
ing from the evaporator 3.

[0034] Figure 3A shows the assembly 1 coupled to the
elements of the heating device 2. It is noted that this
figure shows the assembly 1 according to the first con-
figuration in order to accommodate two fan elements. In
particular, it is noted that the evaporator 8 is located in
the heat exchanger seat 15 and the two fan elements 4
are located in the corresponding first seat 9 and second
seat 10. Other elements of the heating device 2, such as
the compressor 20, are located outside the assembily 1.
Itis noted that the assembly 1 is a compact structure and
efficiently functions for conducting the air flow from the
evaporator to the two distinct fan elements 4. An addi-
tional external casing 18 (not shown in the figure) is pro-
vided in front of the heating device 2 to cover the assem-
bly 1. The external casing 18 is of course provided with
two opening at the position of the two fan elements 4.
Figure 3B shows the assembly 1 coupled to the heating
device 2 in a lateral view. From the figure, the compact-
ness of the assembly 1 as well as the decreased cross-
section of the air duct 11 from the evaporator 3 to the
single fan elements 4 can be appreciated.

Reference Signs
[0035]

Air guiding assembly
Heating device
Heat exchanger
Fan element

First component
Second component
Third component
Fourth component
9 First seat

10  Second seat

11 Air duct

12  First aperture
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13  Second aperture

14  Connecting means
15  Heat exchanger seat
16 Condensate collection region
17  Internal space

18  External casing

19  Protruding edge

20 Compressor

21 Third aperture

22 Supporting element
23  Single seat

24 Internal seat

Claims

1. Modular air guiding assembly (1) for a heating device
(2), in particular for a heat pump, the heating device
(2) having an heat exchanger (3) and at least a fan
element (4) arranged in an internal space (17) de-
fined at least in part by an external casing (18),
wherein the assembly (1) comprises a plurality of
components (5, 6, 7, 8) configured to be assembled
together in one or more assembled configurations
and to be disassembled in a disassembled configu-
ration to form at least a seat (9, 10, 23) for the fan
element (4) and an air duct (11) between the heat
exchanger (3) and the fan element (4) and wherein
the assembly (1), in particular is made of a polymeric
material, in particular of foam plastic, more particu-
larly of polypropylene expanded (PPE) or expanded
polystyrene (EPS), and, is placeable in the internal
space (17) of the heating device (2) between the
external casing (18) and the heat exchanger (3).

2. Modular air guiding assembly (1) according to claim
1, characterized in that in a first assembled config-
uration the plurality of components forms a first seat
(9), a second seat (10) and the air duct (11), and in
a second assembled configuration the plurality of
components forms a single seat (23) and the air duct

(11).

3. Modular air guiding assembly(1) according to claim
1 or 2, characterized in that the plurality of compo-
nents (5, 6, 7, 8) comprises a first component (5)
and/or a second component (6) and/or a third com-
ponent (7) and/or a fourth component (8), wherein

a. in the first assembled configuration the first
component (5) and the second component (6)
form at least in part the first seat (9) and the air
duct (11); and/or

b. in the first assembled configuration the third
component (7) and the fourth component (8)
form at least in part the second seat (10) and
the air duct (11); and/or

c. in the second assembled configuration the
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first component (5) and the fourth component
(8) form the single seat (23) and the airduct (11).

Modular air guiding assembly (1) according to claim
3, characterized in that

a. the first component (5) is fixable to the second
component (6) and to the third component (7),
wherein the fourth component (8) is fixable to
the second component (6) and to the third com-
ponent (7); and/or

b. the first component (5) is fixable to the fourth
component (8).

Modular air guiding assembly (1) according to any
one of claims 3 to 4, characterized in that

a. the assembly of the first, second and third
components (5, 6, 7) defines afirstaperture (12),
in particular a first circular aperture, and/or

b. the assembly of the second, third and fourth
components (6, 7, 8) defines a second aperture
(13), in particular a second circular aperture;
and/or

c. the assembly of the first and fourth component
(5, 8) defines a third aperture (21), in particular
a third circular aperture.

Modular air guiding assembly (1) according to any
one of claims 1 to 6, characterized in that the plu-
rality of components (5, 6, 7, 8) each comprises con-
necting means (14), in particular pins and/or recess-
es, for assembly to each other.

Modular air guiding assembly (1) according to any
one of claims 1 to 7, characterized in that

a. the air duct (11) between the heat exchanger
(3) and the fan element (4) has a variable cross-
section; and/or

b. the air duct (11) formed by the assembly (1)
extends from an inlet portion of the heat ex-
changer (3) to an outlet portion of the fan ele-
ment (4).

Modular air guiding assembly (1) according to claim
7, characterized in that the cross-section of the air
duct (11) decreases along the direction from the heat
exchanger (3) to the fan element (4).

Modular air guiding assembly (1) according to any
one of claims 1 to 8, characterized in that the as-
sembly (1) further comprises a supporting element
(22) for supporting the external casing (18).

Modular air guiding assembly (1) according to any
one of claims 1 to 9, characterized in that
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1.

12.

13.

14.

15.

a. the assembly (1) further comprises a heat ex-
changer seat (15) for positioning the heat ex-
changer (3); and/or

b. the assembly (1) further comprises protruding
edges (19) forming a heat exchanger seat (15)
for positioning the heat exchanger (3); and/or
c. in the one or more assembled configurations,
the assembly (1) defines an internal seat (24) to
completely cover the fan element (4) and/or the
heat exchanger (3) .

Modular air guiding assembly (1) according to any
one of claims 1 to 10, characterized in that the as-
sembly (1) further comprises a condensate collec-
tion region (16) located at the heat exchanger (3),
wherein in particular the condensate collection re-
gion (16) is located in a bottom region of the assem-

bly (1).

Modular air guiding assembly (1) according to any
one of claims 1 to 11, characterized in that the as-
sembly (1) is devoid of any metal element.

Heating device (2), in particular a heat pump device,
comprising the modular air guiding assembly (1) ac-
cording to any one of clams 1 to 12, wherein the
assembly (1) is placed in an internal space (17) of
the device (2) between a heat exchanger (3) and an
external casing (18).

Use of the modular air guiding assembly (1) accord-
ing to any one of claims 1 to 12 for a heating device
(2), in particular a heat pump device.

Method for manufacturing the modular air guiding
assembly (1) according to any one of clams 1 to 12
comprising:

a. introducing a polymeric material, in particular
foam plastic, in a forming tool, the forming tool
being shaped according to at least one compo-
nent (5, 6, 7, 8);

b. providing hot steam to the forming tool;

c. forming least one component (5, 6, 7, 8);

d. repeating steps a, b, and c for another com-
ponent (5, 6, 7, 8); and

e. assembling the formed components (5, 6, 7,
8) to form the modular air guiding assembly (1).
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