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(54) HEAT SOURCE UNIT OF AN AIR HEAT PUMP

(57) The present disclosure relates to a heat source
unit (1) of an air heat pump, having a casing (10), a fan
accommodated in the casing (10) and being rotatable
about a center axis (30), a bell mouth (32) having an
opening (32) centered on the center axis (30) of the fan
(22) for allowing an air flow induced by the fan (22) to
pass, and a grille (40, 42) covering the opening (32). The
grille (40, 42) comprises a plurality of longitudinal first
louvers (46) having a first end (60), a second end oppo-
site to the first end (60) and a center (64) between the
first end (60) and the second end (62), wherein each of
the first louvers (46) has an entry portion (66) facing the
fan (22) and at least the entry portion (66) is inclined
relative to the center axis (30) of the fan (22), wherein
the angle of inclination (a) changes in the longitudinal
direction of the respective first louver (46), wherein the
angle of inclination (α), in a first portion (70) between the
first end (60) and the center (64), decreases from a pos-
itive maximum angle towards the first end (60) and the
center (64), and, in a second portion (72) between the
center (64) and the second end (62), increases from a
negative maximum angle towards the center (64) and
the second end (62).
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Description

Technical Field

[0001] The present disclosure relates to a heat source
unit of an air heat pump and particularly to the configu-
ration of a grille thereof.

Background

[0002] In general, an air heat pump comprises in its
most simple form a refrigerant circuit connecting a usage
side heat exchanger, a compressor, a heat source heat
exchanger, and an expansion valve, wherein a refriger-
ant is circulated in the refrigerant circuit for transporting
heat or cold from the heat source heat exchanger to the
usage side heat exchanger.
[0003] The heat source unit of such an air heat pump
is in most cases installed outdoors and includes the heat
source heat exchanger for exchanging heat between out-
side air and the refrigerant. For this purpose, the heat
source unit comprises a casing, a fan accommodated in
the casing and being rotatable about a center axis as
well as a bell mouth having an opening centered on the
center axis of the fan for allowing an air flow induced by
the fan to pass and flow through the heat source heat
exchanger.
[0004] In order to comply with industrial standards and
regulations, a grille or fan guard is provided covering the
opening of the bell mouth and, hence, fan blades of the
fan.
[0005] Such a heat source unit is for example disclosed
in EP 3 705 732 A1. The grille comprises a plurality of
horizontal louvers having a significant depth in a direction
parallel to the center axis of the fan, whereby the fan is
visually hidden when the grille is viewed in an angle rel-
ative to the center axis of the fan. As a result, the outer
appearance is improved.
[0006] Yet, the significant depth results in more ob-
structions to the air flow induced by the fan and conse-
quently more vortexes being created. The vortexes may
generate noises which are perceived negative, particu-
larly if the heat source unit is placed nearby windows.

Summary

[0007] Taking the aforesaid into account, it is an object
of the present disclosure to provide a heat source unit of
an air heat pump which is more silent in operation mean-
while preserving maximal airflow and limiting the visibility
of the fan.
[0008] This object is solved by a heat source unit as
defined in claim 1. Embodiments of the heat source unit
are defined in the dependent claims.
[0009] According to a first aspect, the heat source unit
of an air heat pump comprises a casing and a fan ac-
commodated in the casing and being rotatable about a
center axis. The heat source unit further comprises a bell

mouth having an opening centered on the center axis of
the fan for allowing an air flow induced by the fan to pass.
Additionally, the heat source unit may comprise the heat
source heat exchanger of the heat pump as described
earlier, wherein the air flow induced by the fan passes
through the opening of the bell mouth and through the
heat source heat exchanger in order to exchange
heat/cold with the refrigerant flowing through the heat
source heat exchanger. In order to comply with industrial
standards and regulations, e.g. regarding finger safety,
the opening of the bell mouth is covered by a grille. The
grille or at least a portion thereof corresponding to the
opening of the bell mouth comprises a plurality of longi-
tudinal first louvers. "First" in this context intends to dif-
ferentiate between first and second louvers within this
disclosure but does not imply that there are necessarily
two kinds of louvers. Taking this into account, the "first
louvers" may also be referred to as guiding louvers in the
sense that that they are intended to guide the air flow
induced by the fan.
[0010] The first louvers are longitudinal having a lon-
gitudinal extension/direction defined between a first end
and a second end opposite to the first end. A center is
defined between the first end and the second end. Fur-
ther, the first louvers have a depth being the dimension
perpendicular to the longitudinal extension and parallel
to the center axis of the fan as well as a height being the
dimension perpendicular to the longitudinal extension
and to the center axis of the fan.
[0011] Each of the first louvers has an entry portion in
its depth direction and facing the fan. In other words, the
entry portion extends from a fan edge facing the fan in a
direction towards the outside of the heat source unit. At
least the entry portion is inclined relative to the center
axis of the an. In this context, "at least the entry portion"
encompasses an embodiment in which only a portion in
the depth direction of the first louver is inclined and an
embodiment in which the entire first louver is inclined in
the depth direction of the first louver.
[0012] According to the first aspect, the angle of incli-
nation changes in the longitudinal direction of the respec-
tive first louver. The angle of inclination may continuously
or gradually change in the longitudinal direction of the
respective first louver. Alternatively, the angle of inclina-
tion may change stepwise (in steps).
[0013] The angle of inclination, in a first portion be-
tween the first end and the center, decreases from a pos-
itive maximum angle towards the first end and the center.
To put it differently, the angle of inclination is biggest at
a position between the first end and the center and de-
creases from said position towards the first end and the
center. The angle of inclination, in the first portion, may
continuously or gradually decrease from the positive
maximum angle.
[0014] Alternatively or additionally, the angle of incli-
nation, in a second portion between the center and the
second end, increases from a negative maximum angle
towards the center and the second end. To put it differ-
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ently, the angle of inclination is smallest at a position
between the center and the second end and increases
from said position towards the center and the second
end. The angle of inclination, in the second portion, may
continuously or gradually increase from the negative
maximum angle.
[0015] To put it differently, each of the first louvres is
longitudinally twisted starting at the first end with a first
angle (e.g. 0°) relative to the center axis of the fan in a
first rotational direction to a maximum angle (maximum
positive angle) relative to the center axis of the fan and
from the maximum angle (maximum positive angle) in a
second rotational direction opposite to the first rotational
direction back to a second angle (e.g. 0) relative to the
center axis of the fan at the center and/or starting at the
center with the second angle (e.g. 0°) in the second ro-
tational direction to the maximum angle (maximum neg-
ative angle) and from the maximum angle (maximum
negative angle) in the first rotational direction back to the
first angle (e.g. 0°) at the second end.
[0016] The absolute value of the positive maximum an-
gle and the negative maximum angle may be the same
considering the same first louver but may differ between
two different first louvers (see later).
[0017] According to the first aspect, the first louvers
are at least partly inclined. It is assumed, that the air flow
vector changes depending on the position on the radius
relative to the center of the fan, particularly in an air flow
region of the fan defined between two concentric rings.
Therefore, the angle of inclination changes along the lon-
gitudinal direction of the first louvers. Therefore, the angle
of inclination may correspond with the direction of the air
flow (the air flow vector) induced by the fan at the respec-
tive position of the first louver. In particular, the angle of
inclination may substantially be in line with the air flow
direction (air flow vector) at the respective position of the
first louver.
[0018] Consequently, the louvers are less obstructive
and rather guide the air flow from the fan edge towards
an outer edge decreasing the generation of vortexes. As
a result, less noise occurs. Due to the first louvers being
less obstructive, the fan may additionally be operated at
lower RPM (rounds per minute) still achieving the same
air flow rate, which further reduces noise. Thus, a more
silent heat source unit is obtained
[0019] According to a second aspect, the angle of in-
clination is 0° at the first end and the second end and/or
at the center. In other words, the first louvers extend with
their depth parallel to the center axis of the fan at the first
end and the second end and/or at the center.
[0020] According to the third aspect, the first louvers
extend from one side of the grille to another opposite side
of the grille. According to an embodiment, the first louvers
may linearly extend from one side of the grille to another
opposite side of the grille. The grille may be a front grille
of a trunk-type heat source unit. In this case, the first
louvers may horizontally (from the left to the right) or ver-
tically (from the bottom to the top) extend from the one

side to the other side. It is also conceivable that both the
horizontal and vertical louvers comprise first louvers ac-
cording to the present disclosure. Yet, for ease of man-
ufacture, is preferred to either have the horizontal or the
vertical louvers comprise the first louvers. In this context
and depending on the direction of rotation of the fan, the
positive maximum angle may be located on one side
(left/right or top/bottom) and the negative maximum angle
may be located on the other side (right/left or bottom /top),
i.e. the first end may be the left/right end or top/bottom
end and the second end may be the right/left end or the
bottom /top end. Alternatively, the grille may be a top
grille of a top blow type heat source unit. In this case, the
first louvers may horizontally extend from the one side
to the other side. Further, in this case, first louvers may
extend horizontally from the front to the back and/or from
the left to the right. Also here, the positive maximum angle
may be located on one side (left/right or front/back) and
the negative maximum angle may be located on the other
side (right/left or back/front), i.e. the first end may be the
left/right end or front/back end and the second end may
be the right/left end or back/front end.
[0021] According to a fourth aspect, the first louvers
are arranged in parallel, and the positive and negative
maximum angle differ between first louvers in an arrange-
ment direction of the louvers. In case of a trunk type heat
source unit, the arrangement direction may also be re-
ferred to as the stacking direction when the first louvers
are horizontal louvers.
[0022] According to a fifth aspect the grille further com-
prises non-inclined longitudinal second louvers. As par-
ticularized above, the terminology "second" is only used
to differentiate the second louvers from the first louvers.
The second louvers may also purely be referred to as
non-inclined louvers. In particular, there may be regions
of the grille in which there is no or only very little air flow
so that there is no necessity to provide an angle of incli-
nation. Rather, the second louvers extend with their
depth parallel to the center axis of the fan and are, hence,
non-inclined.
[0023] According to sixth aspect the first louvers of the
grille are with respect to their inclination angle (angle of
inclination) symmetric to a first straight line that passes
the center axis of the fan and extends perpendicular to
the center axis of the fan and/or to a second straight line
that passes the center axis of the fan and extends per-
pendicular to the center axis of the fan and to the first
line. It is assumed, that the air flow induced by the fan is
symmetric as are the air flow vectors. As previously in-
dicated, the angle of inclination is corresponded to the
respective air flow direction (air flow vector). Conse-
quently it is preferred that also the first louvers are sym-
metric with respect to their angle of inclination.
[0024] In an alternative embodiment, the first louvers
are radially extending louvers passing the center axis of
the fan. In particular, the grille may be a circular grille or
have a circular section in which the first louvers are pro-
vided. In this context, radially extending also encompass-
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es first louvers which are curved in their longitudinal di-
rection n but extend from the center towards the outside
in a radial direction. The grille may have an even number
of first louvres. In this case the first louvres may be
straight or curved diametrically passing the center from
one outer circumferential edge to the opposite circum-
ferential edge and with the positive maximum angle on
one side and the negative maximum angle on the oppo-
site side. The grille of this embodiment may also have
first louvres being identical each extending from the cent-
er to an outer circumferential edge and being radially
arranged. In this case, the first louvres have an angle of
inclination which between the first end and the center,
decreases from a positive maximum angle towards the
first end and the center. To put it differently, the angle of
inclination is biggest at a position between the first end
and the center and decreases from said position towards
the first end and the center. The angle of inclination, in
the first portion, may continuously or gradually decrease
from the positive maximum angle. The grille may, hence,
also have an uneven number.
[0025] According to an eighth aspect, the first louvers
have a depth perpendicular to their longitudinal direction
and parallel to center axis of the fan of at least 15 mm,
preferably at least 20mm, more preferably at least 25mm.
Accordingly, the first louvers have a sufficiently large
depth to, on the one hand, visually hide the fan viewing
the grille in an angle relative to the center axis of the fan
and, on the other hand, guide the air flow to avoid the
generation of vortexes and, hence, noises. In this con-
text, one needs to balance between a large depth ben-
eficial for guiding the air flow and a short depth being less
obstructive.
[0026] According to a ninth aspect, the first louvers
have an outer edge facing the outside of the heat source
unit and an opposite fan edge facing the fan, wherein the
fan edge is wave-shaped in a view parallel to the center
axis of the fan and/or the outer edge is straight in a view
parallel to the center axis of the fan. The wave shape of
the fan edge provides for an easy adaption of the angle
of inclination to the respective air flow vector at the re-
spective position at the same time allowing the grille be-
ing injection molded. The outer edge being straight pro-
vides for a good visual appearance of the grille. The
straight, e.g. parallel (horizontal) or concentric relative
positioning of the outer edge further promotes parallel
laminated airflow that reduces the creation of turbulence
and therefore noises.
[0027] According to a tenth aspect, the first and/or sec-
ond louvers in cross-section perpendicular to their longi-
tudinal direction have a rounded fan edge facing the fan.
A rounded fan edge is less obstructive than a flat surface
facing the fan, thereby reducing the generation of vor-
texes and hence noise.
[0028] According to an eleventh aspect, the first and/or
second louvers in cross-section perpendicular to their
longitudinal direction have a rounded outer edge facing
the outside of the heat source unit. Due to the rounded

outer edge turbulences at the outer edge may be reduced
and, thereby, the generation of noise may be reduced.
[0029] According to a twelfth aspect, the radius of cur-
vature of the rounded fan edge is equal to or larger than
radius of curvature of the rounded outer edge. As a result,
the first and second louvers represent a drop shape or
air foil shape in cross section parallel to the center axis
of the fan and perpendicular to their longitudinal exten-
sion. Such a drop shape reduces the generation of tur-
bulences and provides therefore for a more silent heat
source unit.
[0030] According to a thirteenth aspect, the grille has
a center portion centered with respect to the center axis
of the fan, the center portion having a closed guide portion
facing the fan, the guide portion being dome-shaped to-
wards the fan. Due to the dome-shape, the air flow in the
center is guided towards the first louvers, whereby a dead
zone at the center is avoided. Additionally, the closed
guide portion hides the center portion (hub) of the fan.
Even further, the closed guide portion avoids reentry of
the air flow which would cause extra turbulences inside
the casing.
[0031] According to a fourteenth aspect, the first lou-
vers in cross-section perpendicular to their longitudinal
direction and parallel to the center axis of the fan have
the entry portion in which the first louver is inclined rela-
tive to the center axis of the fan and an exit portion at
which the first louver is parallel to the center axis of the
fan.
[0032] According to a fifteenth aspect, the first louvers
in cross-section perpendicular to their longitudinal direc-
tion and parallel to the center axis of the fan are curved.
in other words, the entry portion at the exit portion connect
via a curve.
[0033] According to a sixteenth aspect, the fan is a
propeller fan. A propeller fan is distinguished from a turbo
fan or a scirocco fan. A propeller fan is the simple form
of a fan mostly with a sheet metal or resin made, 3-6
bladed impeller directly driven by a motor mounted in the
airstream or air flow.

Brief Description of the Drawings

[0034] The embodiments of the present disclosure are
described below with respect to the accompanying draw-
ings, in which

Figure 1 is a perspective view of a heat source unit
according to a first embodiment.

Figure 2 is a perspective view on the fan side of the
grille of the first embodiment.

Figure 3 is a front view of the grille of the first em-
bodiment.

Figure 4 is a back view of the grille of the first em-
bodiment.
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Figure 5A is a cross-sectional view of the heat source
unit of the first embodiment along the line
5A-5A in figure 1.

Figure 5B is a cross-sectional view of the heat source
unit of the first embodiment along the line
5B-5B in figure 1.

Figure 5C is a cross-sectional view of the heat source
unit of the first embodiment along the line
5C-5C in figure 1.

Figure 6A to C are cross-sectional views of the iso-
lated grille of figure 5A to C.

Figure 7 is a perspective front view of a grille of a
second embodiment.

Figure 8 is a side view of the grille of figure 7.

Figure 9 is a front view of the grille of the second
embodiment.

Figure 10 is a back view of the grille of the second
embodiment.

Detailed Description

[0035] The same reference numerals have been used
in the following description and the drawings for the same
or similar features throughout the embodiments.
[0036] Figure 1 shows a trunk - type heat source unit
1 of an air heat pump. Yet, the present disclosure may
also be embodied in a top - blow heat source unit. The
heat source unit 1 comprises a casing 10 accommodating
components of a refrigerant circuit of the air heat pump,
such as the previously described heat source heat ex-
changer 20 (shown in figure 5). Also other components
of the refrigerant circuit and/or the air heat pump may be
accommodated in the casing 10, such as a compressor,
an expansion valve, a controller or the like (not visible).
[0037] The casing 10 comprises a top plate 12, a bot-
tom plate 14 and a side plate 16 on the right. The plates
12, 14 and 16 may be made from sheet metal. The casing
10 may further comprise a back plate (not visible) partic-
ularly covering part of the backside of the heat source
unit 1, particularly a portion corresponding to a machine
chamber in which the other components of the refrigerant
will be accommodated.
[0038] The heat source heat exchanger 20 may, in top
view, be L - shaped covering a side of the heat source
unit opposite to the side plate 16 (shorter leg of the "L")
as well as the remainder of the backside of the heat
source unit 1 (longer leg of the "L"). In use, a refrigerant
will be flown through the heat source heat exchanger 20
for exchanging heat/cold with air. In this context, the term
"heat" with respect to heat source heat exchanger 20 is
used in a thermodynamic sense, that is "heat" is the

amount of energy flowing from one body to another spon-
taneously due to their temperature difference no matter
whether the "heat" is transferred from air to the refrigerant
during heating operation or vice versa during cooling op-
eration.
[0039] For flowing air through the heat source heat ex-
changer 20, the casing 10 accommodates a fan 22, in
the present embodiment a propeller fan. A propeller fan
is a comparatively simple form of a fan mostly with a
sheet metal or resin made, 3-6 bladed impeller directly
driven by a motor mounted in the airstream or air flow.
[0040] The fan 22 comprises a hub 24 coupled to a
motor 26 (see figure 5). A plurality of fan blades 28 are
coupled to the hub 24. The fan 22 is, by operation of the
motor 26, rotatable about a center axis 30 (axis of rota-
tion).
[0041] Further, a bell mouth 32 is arranged in front of
the fan 22 so that the fan 22 is arranged between the bell
mouth 32 and the heat source heat exchanger 20. The
bell mouth 32 has an opening 34, preferably a circular
opening, being centered on the center axis 30 of the fan
22.
[0042] Upon rotation of the fan 22, an air flow is in-
duced. In particular, air is in the present embodiment
sucked through the heat source heat exchanger 20 into
the casing 10 and blown out of the casing 10 through the
opening 34 of the bell mouth 32.
[0043] In order to meet industrial standards and regu-
lations it is important that one may not reach into the fan
with the hand or a finger. Thus, a grille 40 is provided at
the front of the casing 10 covering the opening 34 of the
bell mouth 32. The grille 40 may be made of resin and
be made in an injection molding process.
[0044] In the present embodiment, the grille 40 extends
for aesthetical purposes over the entire front of the casing
10 and comprises a fan portion 42 configured to allow air
to pass through the grille 40 and a machine chamber
portion 44 having a closed surface, not allowing air to
pass and being primarily for design purposes. The
present disclosure is particularly directed to the configu-
ration of the fan portion 42. Hence, when, in the present
disclosure, reference is made to the grille 40, the fan
portion 42 of the grille is meant.
[0045] The grille 40 comprises a plurality of first louvers
46 (also referred to as guiding louvers or inclined louvers)
and a plurality of second louvers 48 (also referred to as
non-inclined louvers).
[0046] In the present embodiment, the first louvers 46
and the second louvers 48 extend from one side 50 of
the grille 40, or in this particular embodiment of the fan
portion 42, (here the left side) to another opposite side
52 of the grille 40 or in this particular embodiment of the
fan portion 42 (here the right side). In the present em-
bodiment, the first and second louvers 46, 48 extend hor-
izontally. The plurality of first and second louvers 46, 48
is arranged parallel to each other in an arrangement di-
rection (here in a stacking direction from the bottom to
the top). The distance between adjacent louvers 46, 48
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may be between 20 mm and 40 mm or 25 mm to 35 mm.
[0047] The first and second louvers 46, 48 have a fan
edge 56 facing the fan 22 and an outer edge 58 facing
the outside of the heat source unit 1 (the casing 10). The
first and second louvers 46, 48 may have a rounded fan
edge 56 and a rounded outer edge 58 as seen in a cross-
section in the depth direction (perpendicular to the lon-
gitudinal extension, i.e. the length and the height). The
radius of curvature of the rounded fan edge 56 and the
rounded outer edge 58 may be the same. Alternatively,
the radius of curvature of the rounded fan edge 56 may
be larger than the radius of curvature of the rounded outer
edge 58. As a result, the first and second louvers 46, 48
may have a cross-sectional shape resembling a drop or
an airfoil.
[0048] Further, the outer edges 58 of the first louvers
46 and the second louvers 48 may be flush. I.e. lie in one
common plane (e.g. on a planar plane perpendicular to
the center axis 30 of the fan 22, a curved plane such as
the sheath of a cylinder, the surface of a sphere or the
like) for aesthetical purposes.
[0049] The first and second louvers 46, 48 are longi-
tudinal in that their length L is the biggest dimension as
compared to depth D and height H. As the first and sec-
ond louvers 46, 48 are flat or plate shaped, there height
H (thickness) is smaller than their depth D. The depth D
perpendicular to their longitudinal direction and parallel
to center axis 30 of the fan 22 may be at least 15 mm, at
least 20mm or at least 25 mm. The depth D should on
the other hand not be larger than 55mm, 45mm or 35mm.
The height H may be not more than 8mm, not more than
6mm or not mor than 5mm. The height may differ along
their depth. In particular, the height H may be larger at
the fan edge side then at the outer edge side.
[0050] Three distinct zones of air flow A1, A2, A3 are
defined by concentric rings in a view parallel to the center
axis 30 of the fan 22. Only little air flow or an air flow with
a relatively low air flow velocity is present in the outer
zone A1 and only little to no air flow is present in the
center zone A3. To the contrary, there is a high air flow
or an air flow with a relatively high air flow velocity in the
intermediate zone A2. The zones A1 to A3 are schemat-
ically indicated in figure 4.
[0051] The first louvers 46 are primarily arranged in an
area crossing the opening 34 of the bell mouth 32 and,
hence, in an area of air flow with significant air flow ve-
locity. To put it differently, the first louvers 46 are primarily
arranged in the intermediate zone A2. As the first louvers
46 however extend horizontally from the one side of the
grille 40 to the other side of the grille 40 (here from left
to right), some of the first louvers 46 will also traverse
the center zone A3.
[0052] The first louvers 46 have, along their longitudi-
nal direction, (length L) a first end 60, a second end 62
opposite to the first end 60 and a center 64 between the
first end 60 and the second end 62. The center 64 may
be centered relative to the center axis 30 of the fan 22.
[0053] Each of the first louvers 46 has, in the depth

direction, an entry portion 66 facing the fan 22 and an
exit portion 68 facing the outside of the heat source unit
1/the casing 10.
[0054] In a non-depicted embodiment, the first louver
46 could be flat or plate shaped and be inclined relative
to the center axis 30 of the fan 22. In other words, a line
connecting the tip at the fan edge 56 and the tip at the
outer edge 58 is straight but inclined relative to the center
axis 30 of the fan 22.
[0055] However, according to the present disclosure it
is at least the entry portion 66, which is inclined relative
to the center axis 30 of the fan 22.
[0056] Further, it has been found that the direction at
which the airflow approaches the fan edge 56 of the first
louvers 46 within the intermediate zone A2 differs within
this intermediate zone A2.
[0057] First, the air flow velocity decreases towards
the borders to the outer zone A1 and the center zone A3
with a maximum angle at which the airflow approaches
the fan edge 56 at an intermediate position between the
borders to the outer zone A1 and the center zone A3. As
a result, the angle at which the airflow approaches the
fan edge 56 differs along the longitudinal direction of a
respective first louver 46.
[0058] Second, the angle at which the airflow ap-
proaches the fan edge 56 may differ in the arrangement
direction of the louvers. That is, the angle at which the
airflow approaches the fan edge 56 at a specific position
in the longitudinal direction of the respective louver may
differ when considering an adjacent louver at the same
specific position in the longitudinal direction. Additionally,
a maximum angle at which the airflow approaches the
fan edge 56 may differ in the arrangement direction of
the louvers, that is adjacent louvers.
[0059] One basic idea of the present disclosure is to
incline at least the entry portion 66 of the first louvers 46
so as to match the angle at which the airflow approaches
the fan edge 56 and the angle of inclination α at the re-
spective position of the respective first louver 46 in its
longitudinal direction.
[0060] According to this embodiment, the angle of in-
clination α changes (here continuously or gradually
changes, but alternatively may also change in steps) in
the longitudinal direction of the respective first louver 46.
In particular, the angle of inclination α, in a first portion
70 between the first end 60 and the center 64, decreases
from a positive maximum angle towards the first end 60
and the center 64. In a second portion 72 between the
center 64 and the second end 62, the angle of inclination
α increases from a negative maximum angle towards the
center 64 and the second end 62.
[0061] In the present embodiment, the angle of incli-
nation α is 0° at the first end 60, the second end 62 and
in the center 64. In other words, the first louvers 46 are
flat or plate shaped with their depth (entry portion and
exit portion 66, 68) being parallel to the center axis 30 of
the fan 22 at the first end 60, the second end 62 and in
the center 64.
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[0062] The absolute value of the positive maximum an-
gle and the negative maximum angle may reside in a
range between 24° and 60°, preferably between 35° and
55°.
[0063] Due to the continuous change of the angle of
inclination α along the longitudinal direction of the re-
spective first louver 46, the fan edge 56 is wave-shaped
in a view parallel to the center axis 30 of the fan 22 (see
figure 4).
[0064] In order to improve the outer appearance it may
be beneficial if the outer edge 58 of the respective first
louver 46 is straight in a view parallel to the center axis
30 of the fan 22 (here horizontal).
[0065] As previously indicated, the angle at which the
airflow approaches the fan edge 56 may differ in the ar-
rangement direction of the first louvers 46. That is, the
angle at which the airflow approaches the fan edge 56
at a specific position in the longitudinal direction of the
respective first louver 46 may differ when considering an
adjacent first louver 46 at the same specific position in
the longitudinal direction. In order to also adapt the angle
of inclination α to the respective angle at which the airflow
approaches the fan edge 56, the positive and negative
maximum angle differ between first louvers 46, such as
adjacent first louvers 46, in an arrangement direction of
the first louvers 46.
[0066] Even further, it has been found that due to the
symmetry of the fan 22, also the angle at which the airflow
approaches the respective fan edges 56 is symmetric,
particularly in the intermediate zone A2. Accordingly, the
configuration of the first louvers 46 with respect to the
angle of inclination α is symmetric to a first straight line
L1 that passes the center axis 30 of the fan 22 and ex-
tends in a first direction perpendicular to the center axis
30 of the fan 20 and/or to a second straight line L2 that
passes the center axis 30 of the fan 22 and extends in a
second direction perpendicular to the center axis 30 of
the fan 22 and to the first direction (see figure 4). In the
present embodiment the configuration of the first louvers
46 is symmetric to both the first and second straight lines
L1 and L2.
[0067] Due to the configuration of the first louvers 46
and their inclined entry portion 66 being adapted to the
direction at which the airflow approaches the fan edge
56, turbulences and vortexes can be minimized. Accord-
ingly, noise generation can be reduced. In addition, the
first louvers 46 of the present disclosure are less obstruc-
tive so that the fan 22 may for achieving the same air
flow through the heat source heat exchanger 20 be op-
erated at lower RPM, which also assists in providing a
silent heat source unit 1.
[0068] In the present embodiment, only the entry por-
tion 66 of the first louvers 46 is inclined whereas the first
louvers 46 are parallel to the center axis 30 of the fan 22
in the depth direction at the exit portion 68. As a result,
the outer edges 58 of the first louvers 46 and the second
louvers 48 are straight (here horizontal) and parallel to
each other.

[0069] So that the first louvers 46 may provide for an
advantageous airflow guiding function, they are in cross-
section perpendicular to their longitudinal direction and
height direction curved (see figure 6). To put it differently,
the entry portion 66 and the exit portion 68 are connected
by a curved portion 78.
[0070] As described earlier, there is only little or even
no airflow towards the grille 40 in the center zone A1. So
as to prevent air from reentering the casing 10 through
the grille 40 in this center zone A1, the grille 40 (here the
fan portion 42) has a center portion 74 centered with re-
spect to the center axis 30 of the fan 22. The center por-
tion 74 may be circular in a view parallel to the center
axis 30 of the fan 22.
[0071] The center portion 74 has a closed surface in
order to prevent air from passing through the center por-
tion 74. As a result, the middle part (hub 24) of the fan
22 is hidden and cannot be seen from the outside.
[0072] Moreover, the center portion 74 has a dome
shaped guide portion 76 facing the fan 22 for guiding air
towards openings in the grille 40. Thus, a dead zone and
turbulences between a front face of the hub 24 and the
guide portion 76 can effectively be prevented.
[0073] The second louvers 48 are primarily located in
an area outside the opening 34 when viewed in a direction
parallel to the center axis 30 of the fan 22 (here front
view) at the top and bottom of the grille 40. Additional
second louvers 48 may be provided within the area of
the opening 34 when viewed in a direction parallel to the
center axis 30 of the fan 22 (a front view) at the top and
bottom of the grille 40 at which the air flow velocity is
relatively low.
[0074] The second louvers 48 are flat or plate shaped
extending with their depth parallel to the center axis 30
of the fan 22 and with their length (longitudinal direction)
perpendicular to the center axis 30 of the fan 22. The
depth of the second louvers 48 may be the same as that
of the first louvers 46.
[0075] The grille 40 further comprises a third louvers
54 extending perpendicularly to the first and second lou-
vers 46, 48 (here in a direction from the bottom plate 14
to the top plate 12). In the present embodiment, the third
louvers 54 extend vertically. The third louvers 54 are
smaller in depth than the first and a second louvers 46,
48. Additionally, the third louvers 54 are in the present
embodiment non-inclined, that is flat or plate shaped. The
main purpose of the third louvers 54 is to realize finger
and child finger safety, that is to prevent a person from
reaching the fan 22 with the finger.
[0076] In the above-described embodiment, only the
first louvers 46 (horizontal louvers) are inclined or pro-
vided with the inclined entry portion. Accordingly, ease
of manufacture in an injection molding process may be
maintained.
[0077] Alternatively or additionally some of the third
louvers 54 may have the same configuration as the first
louvers 46 in the above embodiment. In other words, the
configuration of the first louvers 46 may be rotated by 90
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degrees and applied to the third louvers 54.
[0078] In a second embodiment as shown in figures 7
to 10, of the present disclosure is applied to a circular
grille 40.
[0079] In this embodiment, the first louvers 46 extend
radially. Even though the radial first louvers 46 have been
shown as straight, the first louvers 46 could also extend
in a radial direction but be curved as for example shown
in EP 3 705 732 A1. Different to the first embodiment,
the absolute value of the positive maximum angle and
negative maximum angle may be the same for all first
louvers 46 because the respective position along the
length L of the respective first lover 46 with respect to
the fan 22 and the corresponding airflow direction in-
duced by the fan 22 will be the same due to the radial
arrangement of the first louvers 46.
[0080] The radially extending first louvers are further
connected by concentric third louvers 54.
[0081] The remainder of the second embodiment is
similar or the same as in the first embodiment described
above with respect to figures 1 to 6.

List of references
heat source unit 1
casing 10
top plate 12
bottom plate 14
side plate 16
heat source heat exchanger 20
fan 22
hub 24
fan motor 26
fan blade 28
center axis (axis of rotation) 30
bell mouth 32
opening 34
grille 40
fan portion 42
machine chamber portion 44
first louvers 46
second louvers 48
one side of the grille 50
opposite side of the grille 52
third louvers 54
fan edge 56
outer edge 58
first end 60
second end 62
center 64
entry portion 66
exit portion 68
first portion 70
second portion 72
center portion 74

Claims

1. Heat source unit (1) of an air heat pump, the heat
source unit (1) having

a casing (10),
a fan accommodated in the casing (10) and be-
ing rotatable about a center axis (30),
a bell mouth (32) having an opening (34) cen-
tered on the center axis (30) of the fan (22) for
allowing an air flow induced by the fan (22) to
pass, and
a grille (40, 42) covering the opening (34), the
grille (40, 42) comprising a plurality of longitudi-
nal first louvers (46) having a first end (60), a
second end (62) opposite to the first end (60)
and a center (64) between the first end (60) and
the second end (62),
wherein each of the first louvers (46) has an en-
try portion (66) facing the fan (22) and at least
the entry portion (66) is inclined relative to the
center axis (30) of the fan (22), wherein the angle
of inclination (α) changes in the longitudinal di-
rection of the respective first louver (46), wherein
the angle of inclination (α), in a first portion (70)
between the first end (60) and the center (64),
decreases from a positive maximum angle to-
wards the first end (60) and the center (64),
and/or, in a second portion (72) between the
center (64) and the second end (62), increases
from a negative maximum angle towards the
center (64) and the second end (62).

2. Heat source unit (1) according to claim 1, wherein
the angle of inclination (α) is 0° at the first end (60)
and the second end (62) and/or at the center (64).

3. Heat source unit (1) according to claim 1 or 2, where-
in the first louvers (46) extend from one side (50) of
the grille (40, 42) to another opposite side (52) of the
grille (40, 42).

4. Heat source unit (1) according to any one of the pre-

(continued)

guide portion 76
curved portion 78
length L
depth D
height H
outer zone A1
intermediate zone A2
center zone A3
first straight line L1
second straight line L2
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ceding claims, wherein the first louvers (46) are ar-
ranged in parallel, and the positive and negative
maximum angle differ between first louvers (46) in
an arrangement direction of the first louvers (46).

5. Heat source unit (1) according to any one of the pre-
ceding claims, wherein the grille (40, 42) further com-
prises non-inclined longitudinal second louvers (48).

6. Heat source unit (1) according to any one of the pre-
ceding claims, wherein the first louvers (46) of the
grille (40, 42) are with respect to their angle of incli-
nation (α) symmetric to a first straight line (L1) that
passes the center axis (30) of the fan (22) and ex-
tends perpendicular to the center axis (30) of the fan
(22) and/or to a second straight line (L2) that passes
the center axis (30) of the fan (22) and extends per-
pendicular to the center axis (30) of the fan (22) and
to the first straight line (L1).

7. Heat source unit (1) according to claim 1 or 2, where-
in the first louvers (46) are radially extending first
louvers (46) passing the center axis (30) of the fan
(22) .

8. Heat source unit (1) according to any one of the pre-
ceding claims, wherein the first louvers (46) have a
depth (D) perpendicular to their longitudinal direction
and parallel to center axis (30) of the fan (22) of at
least 15 mm, preferably at least 20mm, more pref-
erably at least 25mm.

9. Heat source unit (1) according to any one of the pre-
ceding claims, wherein the first louvers (46) have an
outer edge (58) facing the outside of the heat source
unit (1) and an opposite fan edge (56) facing the fan
(22), wherein the fan edge (56) is wave-shaped in a
view parallel to the center axis (30) of the fan (22)
and/or the outer edge (58) is straight in a view parallel
to the center axis (30) of the fan (22).

10. Heat source unit (1) according to any one of the pre-
ceding claims, wherein the first and/or second lou-
vers (46, 48) in cross-section perpendicular to their
longitudinal direction have a rounded fan edge (56)
facing the fan (22).

11. Heat source unit (1) according to any one of the pre-
ceding claims, wherein the first and/or second lou-
vers (46, 48) in cross-section perpendicular to their
longitudinal direction have a rounded outer edge (58)
facing the outside of the heat source unit (1).

12. Heat source unit (1) according to claims 10 and 11,
wherein the radius of curvature of the rounded fan
edge (56) is equal to or larger than radius of curvature
of the rounded outer edge (58).

13. Heat source unit (1) according to any one of the pre-
ceding claims, wherein the grille (40, 42) has a center
portion (74) centered with respect to the center axis
(30) of the fan (22), the center portion (74) having a
closed guide portion (76) facing the fan (22), the
guide portion (76) being dome-shaped towards the
fan (22).

14. Heat source unit (1) according to any one of the pre-
ceding claims, wherein the first louvers (46) in cross-
section perpendicular to their longitudinal direction
have the entry portion (66) in which the first louver
(46) is inclined relative to the center axis (30) of the
fan (22) and an exit portion (68) at which the first
louver (46) is parallel to the center axis (30) of the
fan (22).

15. Heat source unit (1) according to claim 14, wherein
the first louvers (46) in cross-section perpendicular
to their longitudinal direction are curved.

16. Heat source unit (1) according to any one of the pre-
ceding claims, wherein the fan (22) is a propeller fan.

Amended claims in accordance with Rule 137(2)
EPC.

1. Heat source unit (1) of an air heat pump, the heat
source unit (1) having

a casing (10),
a fan (22) accommodated in the casing (10) and
being rotatable about a center axis (30),
a bell mouth (32) having an opening (34) cen-
tered on the center axis (30) of the fan (22) for
allowing an air flow induced by the fan (22) to
pass, and
a grille (40, 42) covering the opening (34), the
grille (40, 42) comprising a plurality of longitudi-
nal first louvers (46),
wherein each of the first louvers (46) has an en-
try portion (66) facing the fan (22) and at least
the entry portion (66) is inclined relative to the
center axis (30) of the fan (22),
wherein the angle of inclination (α) changes in
the longitudinal direction of the respective first
louver (46),
wherein each of the first louvers (46) has a first
portion (70), in which the angle of inclination (α),
between a first end (60) of the respective first
louver (46) and a center (64) centered relative
to the center axis (30) of the fan (22), decreases
from a positive maximum angle towards the first
end (60) and the center (64), and/or a second
portion (72), in which the angle of inclination (α),
between the center (64) and a second end (62)
of the respective first louver (46), increases from
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a negative maximum angle towards the center
(64) and the second end (62).

2. Heat source unit (1) according to claim 1, wherein
the angle of inclination (α) is 0° at the first end (60)
and/or the second end (62) and/or at the center (64).

3. Heat source unit (1) according to claim 1 or 2, where-
in the first louvers (46) extend from one side (50) of
the grille (40, 42) to another opposite side (52) of the
grille (40, 42).

4. Heat source unit (1) according to any one of the pre-
ceding claims, wherein the first louvers (46) are ar-
ranged in parallel, and the positive and negative
maximum angle differ between first louvers (46) in
an arrangement direction of the first louvers (46).

5. Heat source unit (1) according to any one of the pre-
ceding claims, wherein the grille (40, 42) further com-
prises non-inclined longitudinal second louvers (48).

6. Heat source unit (1) according to any one of the pre-
ceding claims, wherein the first louvers (46) of the
grille (40, 42) are with respect to their angle of incli-
nation (α) symmetric to a first straight line (L1) that
passes the center axis (30) of the fan (22) and ex-
tends perpendicular to the center axis (30) of the fan
(22) and/or to a second straight line (L2) that passes
the center axis (30) of the fan (22) and extends per-
pendicular to the center axis (30) of the fan (22) and
to the first straight line (L1).

7. Heat source unit (1) according to claim 1 or 2, where-
in the first louvers (46) are radially extending first
louvers (46) passing the center axis (30) of the fan
(22) .

8. Heat source unit (1) according to any one of the pre-
ceding claims, wherein the first louvers (46) have a
depth (D) perpendicular to their longitudinal direction
and parallel to center axis (30) of the fan (22) of at
least 15 mm, preferably at least 20mm, more pref-
erably at least 25mm.

9. Heat source unit (1) according to any one of the pre-
ceding claims, wherein the first louvers (46) have an
outer edge (58) facing the outside of the heat source
unit (1) and an opposite fan edge (56) facing the fan
(22), wherein the fan edge (56) is wave-shaped in a
view parallel to the center axis (30) of the fan (22)
and/or the outer edge (58) is straight in a view parallel
to the center axis (30) of the fan (22).

10. Heat source unit (1) according to any one of the pre-
ceding claims, wherein the first and/or second lou-
vers (46, 48) in cross-section perpendicular to their
longitudinal direction have a rounded fan edge (56)

facing the fan (22).

11. Heat source unit (1) according to any one of the pre-
ceding claims, wherein the first and/or second lou-
vers (46, 48) in cross-section perpendicular to their
longitudinal direction have a rounded outer edge (58)
facing the outside of the heat source unit (1).

12. Heat source unit (1) according to claims 10 and 11,
wherein the radius of curvature of the rounded fan
edge (56) is equal to or larger than radius of curvature
of the rounded outer edge (58).

13. Heat source unit (1) according to any one of the pre-
ceding claims, wherein the grille (40, 42) has a center
portion (74) centered with respect to the center axis
(30) of the fan (22), the center portion (74) having a
closed guide portion (76) facing the fan (22), the
guide portion (76) being dome-shaped towards the
fan (22) .

14. Heat source unit (1) according to any one of the pre-
ceding claims, wherein the first louvers (46) in cross-
section perpendicular to their longitudinal direction
have the entry portion (66) in which the first louver
(46) is inclined relative to the center axis (30) of the
fan (22) and an exit portion (68) at which the first
louver (46) is parallel to the center axis (30) of the
fan (22).

15. Heat source unit (1) according to claim 14, wherein
the first louvers (46) in cross-section perpendicular
to their longitudinal direction are curved.

16. Heat source unit (1) according to any one of the pre-
ceding claims, wherein the fan (22) is a propeller fan.
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