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(54) FLOW GUIDING APPARATUS

(57)  Flow guiding apparatus (1) for a heating device
(2), in particular an air-source heat pump water heater
using a flammable refrigerant, the heating device (2) in-
cluding at least a heat exchanger (8) and a compressor
element (15), the apparatus (1) comprising a housing (3)
couplable to a casing of the heating device (2) and com-
prising an air inlet (4) and an air outlet (5), the housing
(3) defining an air flow region (7), wherein the housing

FIG. 2A

(3) is configured so that the heat exchanger (8) is ar-
ranged inside the air flow region (7) for exchanging heat
in said air flow region (7), and so that air is guided to flow
from the air inlet (4) to the heat exchanger (8) and from
the heat exchanger (8) to the air outlet (5), the air being
confined in the air flow region (7) and being prevented
from being in contact with the compressor element (15)
that is arranged outside the air flow region (7).
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Description

[0001] The invention relates to a flow guiding appara-
tus for a heating device and to a heating device compris-
ing said apparatus. Also, the invention relates to a use
of said flow guiding apparatus in a heating device, in par-
ticular an air-source heat pump water heater using a flam-
mable refrigerant.

[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
asource to another. An air-source heat pump water heat-
er is a device using the heat pump technology to use
energy from air to heat the domestic water contained in
atank. This is obtained using a refrigeration cycle carried
out in the opposite direction of the heat transfer. Among
the different refrigeration cycles, the most widely used is
the vapor compression refrigeration, in which a refriger-
ant undergoes phase changes.

[0003] For a heat pump water heater, vapor-compres-
sion refrigeration uses a circulating liquid refrigerant as
the medium which absorbs heat from one source, com-
presses it, thereby increasing its temperature before re-
leasing it in another source. A vapor-compression refrig-
eration system usually comprises at least a compressor,
an expansion valve and, two heat exchangers and a net-
work of pipes connecting these elements and in which
the refrigerant circulates. In a heating mode the external
heat exchanger is the evaporator and the internal one
being the condenser. In particular, the thermodynamic
circuit of a heat pump water heater comprises a first
stage, or hot stage, including the condenser, and a sec-
ond 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] Through the evaporator circulate fluids such as
R410A, R-32, R134a, to evaporate/vaporize from liquid
to gas within the system while absorbing heat from a
source in the process. However, environmental con-
straints prevent the use of historical refrigerants and lead
to the use of new so-called natural fluids. These fluids
are highly flammable and can therefore generate risks
of explosion in the event of a leak in an electrical appli-
ance that has not been designed to control this risk. For
example, the presence of the compressor and more gen-
erally of a source of ignition close to the evaporator can
strongly affect the safety of the heating device. An ignition
source is an item or substance capable of an energy re-
lease sufficient to ignite a flammable fluid. It can be of
several natures including hot source and electrical, me-
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chanical or chemical activation energy.

[0005] Itis therefore desirable to obtain an apparatus
or system able to control the situation of leakage of flam-
mabile fluid at the evaporator.

[0006] The objectis solved by a flow guiding apparatus
for a heating device, in particular a, air source heat pump
water heater using a flammable refrigerant, the heating
device including at least a heat exchanger and a com-
pressor element, the apparatus comprising:

a housing couplable to a casing of the heating device
and comprising an air inlet and an air outlet, the housing
defining an air flow region, wherein the housing is con-
figured so that the heat exchanger is arranged inside the
air flow region for exchanging heat in said air flow region,
and so that air is guided to flow from the air inlet to the
heat exchanger and from the heat exchanger to the air
outlet, the air being confined in the air flow region and
being prevented from being in contact with the compres-
sor element that is arranged outside the air flow region.
[0007] Advantageously,the apparatus canbe integrat-
ed in a heat pump water heater and the heat exchanger
is an evaporator operating with a flammable refrigerant
heavier than air. That means, the heat exchanger, in par-
ticular evaporator exchanges heat form the air to the re-
frigerant, The housing is shaped such that it accommo-
dates the evaporator and guides the air flow passing
through the evaporator in a closed air flow region thereby
preventing any possible leakage of flammable refrigerant
fluid present in the evaporator, thereby preventing any
possible contact with other components of the heating
device (hot source or with activation energy), e.g. the
compressor, that could trigger an explosion.

[0008] This apparatus eliminates the risk of explosion
due to a leak in the evaporator. The evaporator is one of
the main causes of leakage because it is the element
that gathers the most brazing points, it has the longest
tube length and itis subject to corrosion due to the contact
of copper, aluminum and other metals and the water from
the condensation of the air in the heat exchanger. Water
accelerates the corrosion phenomenon by serving as a
conductive medium for the transfer of particles respon-
sible for the corrosion. In addition, the apparatus optimiz-
es the thermal and acoustic performance of the heating
device thanks to an air flow guided throughout its circuit,
from the inlet to the outlet. As a matter of fact, the air flow
has limited disturbances and therefore a low pressure
drop.

[0009] With this apparatus, the compressor is no long-
er in direct interaction with the air openings of the evap-
orator. The walls of the housing prevent the direct prop-
agation of sound from the compressor to the openings.
This reduces the overall sound power of the heating de-
vice and improves user comfort.

[0010] It is noted that typically a thermal insulating
foam is placed around the compressor. Sometimes an
electrical heating element is even added. Due to the fact
that the compressor is no longer in the air flow, it is not
necessary to keep thermal insulation around the com-
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pressor. Accordingly, with the presentapparatus it is pos-
sible to use a weaker thermal insulation or to avoid it.
[0011] In addition, this apparatus makes it possible to
limit the presence of air flows in the various pipes that
are in the heat pump and which flows the refrigerant (es-
pecially at the compressor side). Usually, these pipes are
in the air flow and are cooled, which can lead to a de-
crease in performance or require the addition of thermal
insulation around the pipes. Here, the pipes are no longer
in the air stream and the performance is improved.
[0012] Accordingto an example, the housing compris-
es a first component connectable to the heating device
at the compressor element and a second component
connectable to the heating device to form the air flow
region. Advantageously, the two components are config-
ured to physically separate the heat exchanger located
in the air flow region from the compressor element. For
example, the first component can surround, at least par-
tially, the compressor element and the second compo-
nent can surround, at least partially, the heat exchanger.
It is noted that the both the first component and the sec-
ond component can be directly connected to a portion of
the heating device or indirectly connected to a portion of
the heating device, i.e., by means of an interposed ele-
ment.

[0013] In one example, the second component is at
least in part fixable to, and removable from, the first com-
ponent, the first component and the second component
being both shaped to guide air to flow from the air inlet
to the heat exchanger and from the heat exchanger to
the air outlet. Specifically, the first component can be the
bottom component of the housing and the second com-
ponent can be the top component of the housing, wherein
the first component represents a base on which several
elements of the heating device can be accommodated
and/or fixed. For example, the evaporator, the compres-
sor, the expansion valve and the fan element can be ac-
commodated on the second component of the housing.
The second component is configured to be coupled to
the first component and acts as a sort of cap and is used
to separate the evaporator (and the fan element) from
other elements present and arranged on the first com-
ponent, such as the compressor. In addition to isolating
the evaporator (and the fan element) from other elements
of the heating device, by coupling the first component to
the second component an air flow region is built in order
to guide the air flow from the air inlet to the evaporator
and from the evaporator to the air outlet. The first and
second component are specifically shaped to confine air
in the air flow region and to form a preferred path from
the air inlet to the air outlet passing through the evapo-
rator.

[0014] To fluidically isolate the evaporator from other
elements of the heating device that could trigger an ex-
plosion in case of leakage of the flammable refrigerant
fluid, the first componentis connected to the second com-
ponent to form a connecting region that is airtight and/or
watertight. In this way, the apparatus ensures a good
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seal between the evaporator and the heating device,
thereby improving the overall performance of the device.
Indeed, if the heating device stops, the outside air pen-
etrates into the apparatus but is confined in the housing.
This apparatus is positioned within the overall heating
device casing, providing two layers of thermal insulation.
[0015] In one example, the first component and the
second component are one-piece parts. This facilitates
the manufacturing of these components and strongly re-
duces the risk of fluid passage from inside the housing
in the air flow region and to outside the housing (of course
with the exception of the air flowing through the air inlet
and air outlet).

[0016] Inanother example, the first componentand the
second component are both shaped to form a first seat,
in particular for the placement of the heat exchanger. The
first component comprises a recess where to fix, e.g. to
slot in, the base of the evaporator and the second com-
ponent comprises an internal concave region to accom-
modate, at least in part, the top of the evaporator.
[0017] In an additional example, the first component
and the second component are both shaped to form a
second seat, in particular for the placement of a fan ele-
ment. Similar to the case of the first seat, the first com-
ponent can comprise a recess where to fix, e.g. to slot
in,the base ofthe fan elementand the second component
can comprise an internal concave region to accommo-
date, at least in part, the top of the fan element.

[0018] In a further example, the housing can comprise
a base component interposed between at least the first
component and the heating device to fix said first com-
ponent to the heating device. In addition or in alternative,
the housing can comprise a base component interposed
between at least the second component and the heating
device to fix said second component to the heating de-
vice.

[0019] Inanother example, the first componentand the
second component form a one-piece structure.

[0020] In one example, the air inlet and the air outlet
are located on the second component and the heat ex-
changer and the compressor element are fixable to the
first component. Advantageously, the connection of the
first component with the second component produces a
physical separation between the compressor and the
evaporator, although they are both located on the same
supporting base, i.e., the first component. Alternatively,
the heat exchanger and the compressor element can be
fixable to a base element interposed between at least
the first component and/or the second component, and
the heating device.

[0021] Inanexample, the apparatus further comprises
a condensate drain outlet coupled to the heat exchanger
to evacuate condensate resulting from heat exchange at
the heatexchanger. In this way, the condensate resulting
from the heat exchange at the evaporator can be safely
evacuated.

[0022] In case the condensate drain is not properly
functioning, i.e., itis obstructed, the apparatus can further
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comprise a safety drain outlet located in a bottom region
of the housing to evacuate a fluid from the air flow region
to the outside. For example, the safety drain outlet can
be located in the first component of the housing. Accord-
ingly, even if the condensate drain outlet is blocked by
water, the, in particular flammable, refrigerant fluid will
be able to escape through the safety drain outlet. This
outlet is positioned at a low point and far from electronic
devices, which ensures that the fluid will never fill the
housing and risk entering the rest of the heating device
environment or go to electronic devices.

[0023] In another example, the air inlet and the air out-
let are both located in a top or lateral region of the hous-
ing. In a different configuration, the air inlet can be located
in the top region, whereas the air outlet in the lateral re-
gion, or vice versa. The different location of the air inlet
and outlet affects the shape of the housing, i.e. the shape
ofthefirstand second components of the housing in order
to form the air flow region able to efficiently guide the air
from the air inlet to the evaporator and from the evapo-
rator to the air outlet.

[0024] In a further example, in order to make the ap-
paratus compatible with the environment of the heating
device, the housing is made of a polymeric material, in
particular of foam plastic, more particularly of polypropyl-
ene expanded (PPE). Specifically, both the first and the
second component are made of polymeric material, in
particular of foam plastic, more particularly of polypropyl-
ene expanded (PPE).

[0025] In an additional example, in order to optimize
air flow and limit aeraulic disturbances, an air duct con-
necting the air inlet to the air outlet comprises a variable
cross-section. In particular, the cross-section of the air
duct at the air inlet and at the air outlet can be different
from the cross-section at the heat exchanger, wherein in
particular the cross-section of the air duct at the air inlet
and at the air outlet can be circular or cylindrical and the
cross-section at the heat exchanger can be polygonal or
angular shaped. Specifically, the air duct can have a pro-
gressive cross-section, for example increasing from the
air inlet to the evaporator and decreasing form the evap-
orator to the air outlet.

[0026] In another example, the heating device further
comprises atleastafan element, in particular a brushless
fan, arranged inside the air flow region and coupled to
the heat exchanger. In this way, the fan element is ac-
commodated in the housing and, similarly to the heat
exchanger, separated from the other elements of the
heating device. The fan element serves to optimize the
flowing of the air in the air flow region. Advantageously,
the fan element can be placed downstream of the evap-
orator in the air flow region due to alower air mass volume
of the air. However, the fan element can also be placed
upstream of the evaporator. In this way, it possible to
manage refrigerant leaks at the evaporator regardless of
the state of the heating device. If the fan element is run-
ning, the leak will be extracted from the air duct through
the air outlet. If the fan element is off, since the refrigerant
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fluid is heavier than air, this fluid can escape through the
condensate drain outlet and/or the safety drain outlet.
[0027] In an example, the air flow region comprises an
air flow sub-region located between the fan element and
the heat exchanger, the housing in said air flow sub-re-
gion being shaped to guide air from the heat exchanger
to the air outlet. In the air flow sub-region the first and
second components are shaped to form a volute struc-
ture to improve the fan element performances. Also, in
this air flow sub-region the first and second components
are shaped to form conduit to improve the air flow guiding
from the evaporator to the fan element.

[0028] According to another example, to increase the
safety of the heating device, any ignition source is ar-
ranged outside the air flow circulating region, i.e. outside
the housing.

[0029] In an example, at least a portion of the housing
is part of the heating device. The apparatus can be com-
posed of specific parts or can be integrated with parts
that are also used for the structure of the heating device,
such as a heat pump base or the outer casing of the heat
pump. In particular, the apparatus can therefore be lo-
cated inside the heating device and covered by the casing
parts or be part of the casing itself.

[0030] Inanother aspect of the invention, a heating de-
vice, in particular a heat pump water heater using a flam-
mable refrigerant, is provided, the heating device com-
prising the inventive apparatus.

[0031] According to an example, the heating device
comprises a capping element configured to be coupled
to a top region of the heating device and covering the
housing of the apparatus, the capping element compris-
ing a first opening coupled to the air inlet of the housing
and a second opening coupled to the air outlet of the
housing, wherein between the first opening and the air
inlet and between the second opening and the air outlet
are provided sealing means.

[0032] In a further aspect of the invention, a use of the
inventive flow guiding apparatus is provided. The inven-
tive flow guiding apparatus is used in a heating device,
in particular a heat pump water heater using a flammable
refrigerant.

[0033] Inthefigures,the subject-matter of the 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 flow guiding apparatus according to
an example.

Figures 2A-B  show a perspective view of the appara-
tus with and without the second compo-
nent according to an example.

Figures 3A-B  show a perspective view of the appara-
tus with and without the second compo-
nent according to an example.
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Figures 4A-B  show a perspective view of the heating
device and the capping element ac-
cording to an example, wherein the fig-
ure 4A is a cross-section view.

[0034] Figure 1 illustrates the apparatus 1 for guiding

the airflow in a schematic representation. The apparatus
1 can be coupled to a heating device 2, for example a
heat pump water heater. The heating device 2 comprises
at least one heat exchanger such as an evaporator 8 to
absorb heat from the air and transfer it to the refrigerant
fluid circulating in said evaporator 8. Thus, the fluid will
be able to change from an at least partially liquid to a
gaseous state. The evaporator 8 is crossed by an air
circulating path receiving air from outside. The fluid at
low pressure is conducted to a compressor 15 coupled
to the evaporator 8 and is then directed to another heat
exchanger, such as a condenser (notshown in the figure)
for a heat transfer with a water tank 21. Both the evapo-
rator 8 and the compressor 15 are located on a top region
of the heating device 2 and the water tank 21 is located
in a bottom region of the heating device 2 inside a casing
22.

[0035] The apparatus 1 comprises a housing 3 having
a first component 10 and a second component 11. It is
noted that the first component 10 represents a base el-
ement on which several elements of the heating device
are arranged. The first component 10 can be fixed to the
top of the casing 22 of the heating device 2. The second
component 11 is, on the other hand, a capping structure
that can be fixed to, and removed from, the first compo-
nent 10. The second component 11 is schematically il-
lustrated in figure 1 with a grey border. It is noted that
according to the figure, when the second component 11
is coupled to the first component 10, the second compo-
nent 11 is not configured to completely cover/cap the
entire surface of the first component 10. As a matter of
fact, when the second component 11 is coupled to the
first component 10, an air flow region 7 is formed and
some of the elements arranged on the first component
10, such as the compressor 15, are located outside said
region 7, whereas other elements, such as the evapora-
tor 8 are located in the air flow region 7. Alternatively, the
second component 11 can completely cover the surface
of the first component 10. In this case, the second com-
ponent 11 could also function as a capping of the heat
pump compartment and could comprise at least two sep-
arated closed regions containing the air flow region 7 and
the compressor 15, respectively.

[0036] The housing 3 comprises an air inlet 4, an air
outlet 5 and an air duct 6 connecting the air inlet 4 to the
air outlet 5. It is noted that the air duct 6 comprises a first
sub-duct comprised between the airinlet4 and the evap-
orator 8 and a second sub-duct comprised between the
evaporator 8 and the air outlet 5. Environmental air at a
certain temperature enters the air inlet 4, crosses the
evaporator 8, and exits the air outlet 5 at a lower temper-
ature. To improve the air conduction to the air outlet 5, a
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fan element 9 is located downstream of the evaporator
8 in the portion of the air duct 6 between the evaporator
8 and the air outlet 5.

[0037] The use of the apparatus 1 in a heating device
2, like a heat pump unit of a thermodynamic water heater
operating with a flammable refrigerant heavier than air,
is very useful. As a matter of fact, the apparatus 1 does
not incorporate any ignition source (hot source or with
activation energy). This apparatus 1 has a housing 3 al-
lowing an air flow to enter and exit the apparatus 1 pass-
ing through the evaporator. Since the apparatus 1 is
sealed from the rest of the heat pump compartment, it
prevents the transfer of fluids (flammable gas in the event
of a leak, water from condensate, air flow, etc.) to other
element that are not in the housing 3. This avoids the risk
of ignition in the event of a gas leak in the circuit contained
in housing 3 or rather in the air flow region 7. It also im-
proves the acoustics of the product thanks to an efficient
and leakage-free airflow control. This also avoids water
stagnation and corrosion. As a matter of fact, trenches
and openings are included in the room to allow for fluid
flow. In particular, a condensate drain outlet 12 is located
between the bottom of the fan space and the evaporator
space to allow for water flow (splash, condensation, etc.).
In order to cope with the possibility of an obstruction of
the condensate drain outlet 12, an additional opening,
i.e., a safety drain outlet 13, is present at a lower level
than air outlet 5 and air inlet 4.

[0038] The housing 3, i.e., the first component 10 and
the second component 11, is made of a material com-
patible with this environment and is preferably made of
foamed plastic such as expanded polypropylene.
[0039] Figures 2A-2B and 3A-3B illustrate a perspec-
tive view of the apparatus 1 coupled to a heating device
2, in particular coupled to the top portion of the casing
22 of the heating device 2. Figures 2A and 2B show a
first configuration, wherein the second component 11 is
coupled to the first component 10 (Fig. 2A) and a second
configuration, wherein the second component 11 is re-
moved from the first component 11 (Fig. 2B). It is noted
that the second component 11 is a sort of convex cap
suitably shaped to allow the arrangement of elements,
such as the evaporator 8 and fan element 9 inside the
housing 3, and to form an air duct 6 from the air inlet 4
to the air outlet 5 passing through the evaporator 8. For
example, the second component 11 has an air flow por-
tion 25 at the airinlet 4 and air outlet 5, the air flow portion
25 having a cylindrical shape. Also, the second compo-
nent 11 has an evaporator portion 26 at the evaporator
8, the evaporator portion 26 having a polygonal outline
to allow the arrangement of the upper part of the evap-
orator 8 that usually has a parallelepiped form (see figure
2B). Additionally, the second component 11 has a fan
portion 27, having a curved shape to allow the arrange-
ment of the upper part of the fan 9 that usually has a
circular form. In a similar way, the first component 10 is
suitably shaped to allow the arrangement of elements,
such as the evaporator 8 and fan element 9 inside the
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housing 3, and to form an air duct 6 from the air inlet 4
to the air outlet 5 passing through the evaporator 8. Figure
2B shows forexample that the first componentis provided
with a dedicated seat (or second seat) 24 for the fan
element 9 having a curved shape. An analogous dedi-
cated seat (or first seat) 23 for the evaporator 8 is also
provided in the first component 10, this seat 23 having a
rectangular, polygonal shape. The first seat 23 is a rec-
tangular slot for inserting the lower part of the evaporator
8. This is illustrated for example in figure 3B.

[0040] By comparing figures 2A and 2B, it is noted that
when the second component 11 is removed from the first
component 10, different elements of the heating device
2, such as the evaporator 8 and the compressor 15 are
located in the same environment. In other words, air flow-
ing through the evaporator 8 could also pass close to the
compressor 15. This is basically the standard situation
described in prior art. On the other hand, when the sec-
ond component 11 is coupled to the first component 10,
the evaporator 8 is separated from the compressor 15
and the walls of the second component 11 prevent air
flowing in the air duct 6 from the air inlet 4 to the air outlet
5 to be in contact with the compressor 15.

[0041] Figure 3Aillustrates in detail the coupling of the
second component 11 to the first component 10 and the
arrangement of elements, such as the evaporator 8 and
the fan element 9, inside the housing 3 in the air flow
region 7. To better appreciate the location of the evapo-
rator 8 and the fan element 9 the second component 11
is shown such that the evaporator 8 and the fan element
9 are visible.

[0042] Figure 3B shows the first seat 23 dedicated for
arranging the evaporator 8 on the first component 10 and
the second seat 24 dedicated for arranging the fan ele-
ment 9. An air flow sub-region 16 is located between the
first seat 23 and the second seat 24. In this air flow sub-
region 16, the housing 3, and in particular the first com-
ponent 10 and second component 11 are shaped to guide
air from the evaporator 8 to the air outlet 5. In the air flow
sub-region 16 the first and second components 10, 11
are shaped to form a volute structure to improve the per-
formances of the fan element 9. Also, in this air flow sub-
region 16 the first and second components 10, 11 are
shaped to form conduit to improve the air flow guiding
from the evaporator 8 to the fan element 9.

[0043] Figure 3B also shows a connection region 14,
represented with a dotted line in the figure, this region
14 being the contact portion between the first component
10 and the second component 11. In other words, the
connection region 14 is the external border of the air flow
region 7 and defines the outline inside which the elements
(e.g. the evaporator 8, the fan element 9) are confined
in the air flow region 7. At the connection region 14, the
housing 3 is water-sealed and air-sealed from the rest of
the heat pump compartment.

[0044] Figure 4A shows the presence of a capping el-
ement 17 that can be coupled to the upper portion of the
casing 22 of the heating device 2. The capping element
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17 basically covers the elements of the top of the casing
22, thereby also covering the apparatus 1, i.e., the first
component 10 and the second component 11. The cap-
ping element 17 comprises a first opening 18 coupled to
the air inlet 4 and a second opening 19 coupled to the
air outlet 5. Figure 4A shows a sliced cross-section of
the heating device 2 including the apparatus 1. The figure
basically shows the presence of the firstand second com-
ponents 10, 11 without the evaporator 8 and the fan el-
ement 9. It is noted that the second component 11 is
connected to the first component 10 through ajoint mech-
anism made of recessing and protruding elements and
that below the first component 10 there is a lower region
28 where to arrange the condenser and the water tank
(not shown in the figure). Figure 4B shows a bottom view
of the cap element 17. Itis noted that the first and second
openings 18, 19 are provided with sealing means 20 for
determining a sealed coupling with the air inlet 4 and air
outlet 5 of the flow guiding apparatus 1.

Reference Signs
[0045]

Flow guiding apparatus
Heating device
Housing

Air inlet

Air outlet

Air duct

Air flow region

Heat exchanger

9 Fan element

10  First component

11 Second component
12 Condensate drain outlet
13  Safety drain outlet
14  Connecting region
15  Compressor element
16  Air flow sub-region
17  Capping element

18  First opening

19  Second opening

20 Sealing means

21 Water tank

22  Casing

23  Firstseat

24  Second seat

25  Air flow portion

26  Evaporator portion
27  Fan portion

28  Lower region

o ~NO O WN =

Claims

1. Flow guiding apparatus (1) for a heating device (2),
in particular an air-source heat pump water heater
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using a flammable refrigerant, the heating device (2)
including at least a heat exchanger (8) and a com-
pressor element (15), the apparatus (1) comprising:

ahousing (3) couplable to a casing of the heating
device (2) and comprising an air inlet (4) and an
air outlet (5), the housing (3) defining an airflow
region (7),

wherein the housing (3) is configured so that the
heatexchanger (8)is arranged inside the air flow
region (7) for exchanging heat in said air flow
region (7), and so that air is guided to flow from
the air inlet (4) to the heat exchanger (8) and
from the heat exchanger (8) to the air outlet (5),
the air being confined in the air flow region (7)
and being prevented from being in contact with
the compressor element (15) that is arranged
outside the air flow region (7).

Apparatus (1) according to claim 1, characterized
in that the housing (3) comprises a first component
(10) for holding the heat exchanger (8) and the com-
pressor element (15) connectable to the heating de-
vice (2) and a second component (11) connectable
to the heating device (2), to form the air flow region

).

Apparatus (1) according to claim 2, characterized
in that

a. the second component (11) is at least in part
fixable to, and removable from, the first compo-
nent (10), the first component (10) and the sec-
ond component (11) being both shaped to guide
air to flow from the air inlet (4) to the heat ex-
changer (8) and from the heat exchanger (8) to
the air outlet (5); and/or

b. the first component (10) is connected to the
second component (11) to form a connecting
region (14) that is airtight and/or watertight;
and/or

c. the first component (10) and the second com-
ponent (11) are one-piece parts; and/or

d. the first component (10) and the second com-
ponent (11) are both shaped to form a first seat
(23), in particular for the placement of the heat
exchanger (8); and/or

e. the first component (10) and the second com-
ponent (11) are both shaped to form a second
seat (24), in particular for the placement of a fan
element (9); and/or

f. the housing (3) comprises a base component
interposed between at least the first component
(10) and the heating device (2) to fix said first
component (10) to the heating device (2); and/or
g. the housing (3) comprises a base component
interposed between at least the second compo-
nent (11) and the heating device (2) to fix said
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1.

second component (11) to the heating device
(2); and/or

h. the first component (10) and the second com-
ponent (11) form a one-piece structure.

Apparatus (1) according to any one of claims 2 to 3,
characterized in that the air inlet (4) and the air
outlet (5) are located on the second component (11)
and/or the heat exchanger (8) and the compressor
element (15) are fixable to the first component (10)
or to a base elementinterposed between at least the
first component (10) and/or the second component
(11), and the heating device (2).

Apparatus (1) according to any one of claims 1 to 4,
characterized in that the apparatus (1) further com-
prises

a. a condensate drain outlet (12) coupled to the
heat exchanger (8) to evacuate condensate re-
sulting from heat exchange at the heat exchang-
er (8); and/or

b. a safety drain outlet (13) located in a bottom
region of the housing (3) to evacuate a fluid, in
particular the flammable refrigerant, from the air
flow region (7) to the outside.

Apparatus (1) according to any one of claims 1 to 5,
characterized in that the air inlet (4) and the air
outlet (5) are both located in a top or lateral region
of the housing (3).

Apparatus (1) according to any one of claims 1 to 6,
characterized in that the housing (3) is made of a
polymeric material, in particular of foam plastic, more
particularly of polypropylene expanded (PPE).

Apparatus (1) according to any one of claims 1 to 7,
characterized in that an air duct (6) connecting the
air inlet (4) to the air outlet (5) comprises a variable
cross-section.

Apparatus (1) according to claim 8, characterized
in that the cross-section of the air duct (6) at the air
inlet (4) and at the air outlet (5) is different from the
cross-section at the heat exchanger (8), wherein in
particular the cross-section of the air duct (6) at the
airinlet (4) and at the air outlet (5) is circular and the
cross-section at the heat exchanger (8) is polygonal.

Apparatus (1) according to any one of claims 1 to 9,
characterized in that the heating device (2) further
comprises at least a fan element (9), in particular a
brushless fan, arranged inside the air flow region (7)
and coupled to the heat exchanger (8).

Apparatus (1) according to claim 10, characterized
in that the air flow region (7) comprises an air flow



12.

13.

14.

15.

13 EP 4 246 051 A1

sub-region (16) located between the fan element (9)
and the heat exchanger (8), the housing (3) in said
air flow sub-region (16) being shaped to guide air
from the heat exchanger (8) to the air outlet (5).

Apparatus (1) according to any one of claims 1 to
11, characterized in that

a. any ignition source is arranged outside the air
flow region (7) and/or
b. at least a portion of the housing (3) is part of
the heating device (2).

Heating device (2), in particular a heat pump water
heater using a flammable refrigerant, comprising the
apparatus (1) according to any one of clams 1 to 12.

Heating device (2) according to claim 13, further
comprising a capping element (17) configured to be
coupled to a top region of the heating device (2) and
covering the housing (3) of the apparatus (1), the
capping element (17) comprising a first opening (18)
coupled to the air inlet (4) of the housing (3) and a
second opening (19) coupled to the air outlet (5) of
the housing (3), wherein between the first opening
(18) and the air inlet (4) and between the second
opening (19) and the air outlet (5) are provided seal-
ing means (20).

Use of the flow guiding apparatus (1) according to
one of clams 1 to 12 in a heating device (2), in par-
ticular a heat pump water heater using a flammable
refrigerant.
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