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(57) Abstract: The invention relates to an air supply unit (1), in
particular for a heating, ventilation or air-conditioning unit in par-
ticular of a motor vehicle, is comprising at least one air inlet (2),
an air filter unit (6) and a blower unit (8) and an air outlet (13),
wherein the filter unit (6) comprises a filter housing (7, 40, 60,
70) in which a filter support means (14) is provided to support a
filter element (12), which is located within the filter housing (7,
40, 60, 70) and which is supported within the filter housing (7, 40,
60, 70) by the filter support means (14), wherein the filter support
means (14) comprises an air guiding means (17) for guiding air.
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Air supply unit

Description

Field of the invention

The invention relates to an air supply unit, in particular for a heating,

ventilation or an air-conditioning unit of a motor vehicle.

Description of the related art

Air supply units of air-conditioning units are well known in the art especially for
motor vehicles. Such an air supply unit comprises an air inlet, an air filter unit
and a blower unit and an air outlet. The blower unit sucks air through the air
inlet to the air filter unit and supplies the air through the air outlet to
subsequent units especially of a heating, ventilation or air-conditioning unit.
Such subsequent units downstream of the blower are e.g. a cooling unit with
an evaporator and/or a heating unit with a heater core and/or a mixing unit in
which a cooled air flow and a heated air flow might be mixed and/or an air
distribution unit, which distributes air to different outlet channels or outlet

openings to supply air e.g. to a passenger compartment of the motor vehicle.

The blower unit produces a strong air mass flow through the air inlet unit and
through the air filter unit upstream of the blower unit which causes the creation
of noise in the air supply unit.
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Object of the invention, solution, advantages

Therefore it is the object of the invention to provide an air supply unit with a

reduced noise emission.

The object is achieved by an air supply unit according the features of claim 1.

According to an embodiment of the invention an air supply unit is provided, in
particular for a heating, ventilation or air-conditioning unit in particular of a
motor vehicle, comprising an air inlet, an air filter unit and a blower unit and an
air outlet, wherein the filter unit comprises a filter housing in which a filter
support means is provided to support a filter element, which is located within
the filter housing and which is supported within the filter housing by the filter
support means, characterized in that the filter support means comprises an air
guiding means for guiding air. This arrangement allows a directed air flow
within the air supply unit from the air filter unit to the blower unit such that the

noise created by the air flow is reduced.

According to an embodiment of the invention it is of advantage that the filter
support means is provided as a filter support grid. This allows a stable and
safe arrangement of the filter element over lifetime of the filter element and
defines a place of the filter element which allows an easy and quick
replacement of the filter element during a service of the filter element and a

stable support of the filter element.

Furthermore it is of advantage that the air guiding means is provided as an air
guiding grid. Therefore the air guiding grid acts as an air guiding element
which is integrated within the filter support grid. Therefore the air guiding grid
may additionally act as support grid and air guiding grid.
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Therefore it is of advantage that the air guiding grid is integrated with the filter
support grid. Therefore no additional place and volume is required which
otherwise would increase the necessary space in the air supply unit.

According to another embodiment of the invention it is of advantage that the
air guiding grid with its integrated filter support grid is made by injection
molding. Therefore the integrated part can easily be made by injection molding

to allow easy manufacturing and easy integration.

Furthermore it is of advantage that the filter support grid comprises at least
one support fillet or a plurality of support fillets. The mentioned fillets allow the
support of the filter element without a serious blocking of the filter element
outlet area . Therefore the support grid reduces the influence on the air flow

through the filter element as much as possible.

According to another embodiment it is of advantage that the support fillet is a
straight or curved or arched or circular fillet. Therefore different arrangements
of such fillets are possible, especially arrangements of cross-like arranged
fillets. Such structures of fillets allow a good support of the filter element.

To support the filter element it is of advantage that at least some of the
support fillets are connected to each other. This allows a stable structure to

support the filter element.

According to another embodiment of the invention it is of advantage that the
air guiding grid comprises at least one air guiding vane or a plurality of air
guiding vanes. Therefore the guiding grid allows a good air guiding capability.

Furthermore it is of advantage that the air guiding vane is a straight or curved
or arched or circular vane. Therefore different arrangements of such air
guiding vanes are possible to deflect the air flow with such air guiding vanes.
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Therefore it is of advantage that at least some of the air guiding vanes are
connected to each other and/or to at least one support fillet. This arrangement

allows a strong structure to create a predefined influence on the air flow.

Furthermore it is of advantage that at least some of the air guiding vanes are
aligned in parallel to each other. This arrangement allows a stronger influence

on the air flow.

Additionally it is of advantage that the air guiding vanes which are aligned in
parallel to each other are located at a predefined distance from each other.
This allows a predefined influence of the air flow and a defined deflection of
the air at the parallel aligned air guiding vanes.

Furthermore it is of advantage that the air guiding vanes are angled with
respect to the plane which is defined by the support grid. According to the
angle of the air guiding vanes a deflection of the air is resulting.

Additionally it is of advantage that the air guiding vanes are located in a
defined section of the support grid. This allows a predefined deflecting effect

on the air at different or at specific sections of the air support grid.

Further preferable embodiments of the invention are described in the claims
and the following description of the drawings.

Description of the drawings

The invention is explained in detail below by means of an exemplary
embodiment and with reference to the drawings, in which:

Fig.1 shows a sectional view of the air supply unit,
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shows a perspective view of the air supply unit,

shows a perspective view of the filter housing with a filter

support grid and an air guiding grid,

shows a perspective view of an embodiment of a filter

support grid,

shows a perspective view of the filter support grid of Fig. 4

arranged in the filter housing,

shows a perspective view of another embodiment of a filter
support grid,

shows a perspective view of the filter support grid of Fig. 6

arranged in the filter housing,

shows a perspective view of another embodiment of a filter
support grid arranged in a filter housing,

shows a plan view of the filter support grid of Fig. 8,

shows a plan view of a detail of the filter support grid of Fig.
8,

shows a cross-section of the air guiding grid of Fig. 8,

shows a perspective view of another embodiment of a filter

support grid arranged in a filter housing,
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shows a perspective view of another embodiment of a filter

support grid arranged in a filter housing,

shows a cross-section of the air guiding grid of Fig. 13,

shows a perspective view of another embodiment of a filter

support grid arranged in a filter housing,

shows a cross-section of the air guiding grid of Fig. 15,

shows a perspective view of another embodiment of a filter

support grid arranged in a filter housing,

shows perspective view of the air guiding grid of Fig. 17,

shows a perspective view of another embodiment of a filter
support grid arranged in a filter housing,

shows perspective view of the air guiding grid of Fig. 19,

shows a perspective view of another embodiment of a filter

support grid arranged in a filter housing,

shows a cross-section of the air guiding grid of Fig. 21,

shows a perspective view of another embodiment of a filter

support grid arranged in a filter housing,

shows a perspective view of the filter support grid of Fig. 23,

shows a sectional view of the filter support grid of Fig. 23,
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Fig. 26 shows a sectional view of the filter support grid of Fig. 23,

Fig. 27 shows a perspective view of another embodiment of a filter

support grid arranged in a filter housing,

Fig. 28 shows a cross-section of the air guiding grid of Fig. 27,

Fig. 29 shows a perspective view of another embodiment of a filter

support grid arranged in a filter housing, and

Fig. 30 shows a cross-section of the air guiding grid of Fig. 29.

Preferred embodiments of the invention

Fig. 1 shows a sectional view of the air supply unit 1 especially of a heating,
ventilation or air-conditioning unit in particular of a motor vehicle. Fig. 2 shows

a perspective view of the air supply unit 1.

The air supply unit 1 comprises an air inlet 2 and optionally a second air inlet 3
to allow air to be sucked inside the air supply unit 1. The air inlet 2 is
preferably an air inlet for fresh air from the outside of the motor vehicle and the
optional second air inlet 3 is preferably an air inlet for recirculated air from a
passenger compartment of the motor vehicle. In another embodiment of the air
supply unit the air inlet 2 might be an air inlet for recirculated air and the

second air inlet 3 might be an air inlet for fresh air.

The air inlet 2 and/or the air inlet 3 are arranged in an air inlet housing 4 which
is part of the housing 5 of the air supply unit 1.
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Preferably there is an air control means provided which allows the control of
air through the air inlet 2. Furthermore there might be an additional air control
means to control an air flow through the air inlet 3. Preferably there is provided
a mixing means within the air inlet housing like a mixing flap to create a blend
of air from the air inlet 2 and from the air inlet 3. According to a preferred
embodiment the mixing means is located within the air inlet housing 4. In
another embodiment the air mixing means is realized by using the air control
means 6 of the air inlet 2 and the other air control means of the air inlet 3.

The air supply unit 1 comprises furthermore an air filter unit 6 with a filter
housing 7 and a blower unit 8 with a blower housing 9. Within the blower
housing 9 a blower wheel 10 is located which is driven by a motor 11. Due to
the driven blower wheel 10 the air is sucked from the air inlets 2, 3 through a

filter element 12 within the filter housing 7 and is delivered to an air outlet 13.

The filter unit 6 comprises a filter housing 7 in which a filter support means 14
is provided to support the filter element 12, which is located within the filter
housing 7 and which is supported within the filter housing 7 by the filter
support means 14. In Fig. 1 it can be seen that the filter element 12 is located
within the filter housing. In Fig. 3 it can be seen that the filter housing
comprises a filter support means 14, which carries the filter element 12 within
the housing 7. The filter support means 14 is realized as a filter support grid
15, which comprises at least one or a plurality of support fillets 16. In the
shown embodiment the support fillet are provided as straight or curved or
arched or circular fillets. In the embodiment of Fig. 3 at least some of the

support fillets 16 are connected to each other to generate the support grid.

As can be seen in Fig. 3 the filter support means 14 comprises an air guiding
means 17 for guiding air. The air guiding means 17 is provided as an air
guiding grid 18 as can be seen from Fig. 3. As an advantageous embodiment
the air guiding grid is integrated with the filter support grid to one part and
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preferably the air guiding grid 18 with the integrated filter support grid 15 is
made by injection molding. Furthermore it might be of advantage that the filter
housing 7 and the support means 14 and the air guiding means 17 are made

as one part e.g. by injection molding.

In Fig. 3 the air guiding means 17 is made as a series of air guiding vanes 19
which are aligned in parallel to each other creating a section 20 of air guiding

vanes 19,

Fig. 4 shows an embodiment of a filter support grid 30 with a circular support
fillet 31 and with straight support fillets 32 which are aligned in a radial
direction from the circular fillet 31. At the end of a straight fillet 32 there might
be an extension 33 in an axial direction with respect to a symmetry axis 34 of
the circular fillet 31. The extension is provided as air guiding vane. The circular
fillet 31 has a tapered shape which narrows in the direction of the axis 34 in
the downward direction. Fig. 5 shows the support grid within the filter housing
40. As can be seen the filter element 41 is located on top of the filter support
grid 30 and is carried by the filter support means 30.

Fig. 6 shows another embodiment of a filter support grid 50 with a circular
support fillet 51 and with straight support fillets 52 which are aligned in a radial
direction from the circular fillet 51. At the end of a straight fillet 52 there might
be an extension 53 in an axial direction with respect to a symmetry axis 54 of
the circular fillet 51. The circular fillet 51 has a tapered shape with an amount
of tooth 55 arranged in a circumferential direction of the circular fillet 51 which
narrows in the direction of the axis 54 in the downward direction. The tapered
tooth are designed as air guiding vanes. Fig. 7 shows the support grid 50
within the filter housing 60. As can be seen the filter element 61 is located on
top of the filter support grid 50 and is carried by the filter support means 50
being realized as filter support grid 50.
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As can be seen in the Fig. 6 and Fig. 7. The tooth 55 are arranged only in a
defined area of the circular fillet 51. There is an area 58 with no tooth. This
area 58 is located in a segment of the fillet 51 which is located against the4 air

flow direction 59.

Fig. 8 shows a perspective view of another embodiment of a filter support grid
71 arranged in a filter housing 70. The filter support grid 71 comprises fillets 72
and an air guiding grid 73 is provided. The air guiding grid 73 comprises three
fillets 74 which are directed in a radial direction from a circular fillet 72.
Between two of the respective fillets 74 air guiding vanes 75 are arranged in
paralle! to each other creating two sections 76 of air guiding vanes 75. The

vanes of the two sections 76 are aligned in a right angle to each other.

Fig. 9 shows a detailed view of the filter support grid 71 with the air guiding
grid 73. The ends 77 of the fillets of the two sections 76 are arranged together

with the outer fillets of the two sections in a v-shape.

Fig. 10 shows that the distance between the vanes 75 is a, which is
approximately between 5 and 10 mm, especially 7.5 mm. Fig. 10 shows that
the vanes 75 are angled by the angle b, which is approximately between 45°
and 50°, especially 47.5°. Furthermore the Fig. 11 shows that the vanes 75
are angled by the angle c, which is approximately between 60° and 70°,
especially 63°.

Fig. 12 shows a perspective view of another embodiment of a filter support
grid arranged in a filter housing 70, wherein the angle b is more than 90°
compared to the definition of angle b in Figure 13. For this embodiment, a is 5
to 10 mm, especially 7,5 mm, b is 100° to 110°, especially 105°, cis 60 to 70
degrees, especially 63 degrees.

10
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Fig. 13 shows a perspective view of another embodiment of a filter support
grid 71 arranged in a filter housing, wherein the angle b is 90° as defined in
Figure 13. The angle b is the angle between the central fillet 74 and the vanes
75. The air guiding grid has a width w in the plane perpendicular to the axis of
the blower wheel, wherein the width w is smaller than the extension of the filter

housing 70 in this direction.

According to Fig. 14 the distance a between the vanes 75 is 5 mm, the angle ¢
is approximately 60°. For this embodiment a is 3 to 10 mm, especially 5 mm, b
is 80° to 100°, especially 90°, ¢ is 55° to 65°, especially 60°. The vanes have a
thickness t' which is between 0,5 mm and 5 mm, especially 1 mm, 1,5 mm, 2
mm, 2,5 mm, 3 mm or 3,5 mm. The filter support grid has a thickness T which
is between 0,5 mm and 5 mm, especially 1 mm,; 1,5 mm, 2 mm, 2,5 mm, 3 mm

or 3,5 mm.

Fig. 15 shows a perspective view of another embodiment of a filter support
grid arranged in a filter housing, wherein the angle b is 90° as defined in
Figure 13. According to Fig. 16 the distance a between the vanes 75 is 5 mm,
the angle c is approximately 45°. For this embodimentais 3 to 10 mm,
especially 5 mm; b is 80° to 100°, especially 90°; ¢ is 40° to 50°, especially
45°. Fig. 17 shows a perspective view of another embodiment of a filter
support grid arranged in a filter housing, wherein the angle b in the xy-plane is
30° is smaller compared to the definition of angle b in Figure 13. According to
Fig. 18 the distance a between the vanes 75 is 6 mm, the angle ¢ in the yz-
plane is approximately 35°. For this embodiment a is 3 to 10 mm, especially 6
mm; b is 20° to 40°, especially 30°; c is 30° to 40°, especially 35°.

Fig. 19 shows a perspective view of another embodiment of a filter support
grid arranged in a filter housing, wherein the angle b in the xy-plane is 60° is
smaller compared to the definition of angle b in Figure 13. According to Fig. 20
the distance a between the vanes 75 is 6 mm, the angle ¢ in the yz-plane is

11
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approximately 35°. For this embodiment a is 3 to 10 mm, especially 6 mm; b is
50° to 70°, especially 60°; c- is 30° to 40°, especially 35°.

Fig. 21 shows a perspective view of another embodiment of a filter support
grid arranged in a filter housing, wherein the angle b in the xy-plane is 90° as
defined in Figure 13. According to Fig. 22 the distance a between the vanes
75 is 5 mm, the angle c in the yz-plane is approximately 45°. Side fillets are
shiftet inwards for 15 mm compared to the embodiment shown in Figure 15.
For this embodiment a is 3 to 10 mm, especially 5 mm; b is 80° to 100°,
especially 90°, ¢ is 40° to 50°, especially 45°.

The Fig. 23 to 26 show a filter support means of Fig. 4 with an air guiding grid
with vanes 75, wherein the angle b in the xy-plane is 90° as defined in Figure
13. According to Fig. 25 to 26 the distance a between the vanes 75 is 5 mm,
the angle c in the yz-plane is approximately 45°. For this embodiment a is 3 to
10 mm, especially 5 mm, b is 80° to 100°, especially 90, c is 40° to 50°,
especially 45°:

Fig. 27 shows a perspective view of another embodiment of a filter support
grid arranged in a filter housing, wherein the angle b in the xy-plane is 90° as
defined in Figure 13. According to Fig. 28 the distance a between the vanes
75 is 5 mm, the angle c in the yz-plane is approximately 30°. For this
embodiment a is 3 to 10 mm, especially 5 mm, b is 80° to 100°, especially 90°,
c is 25° to 35°, especially 30°.

Fig. 29 shows a perspective view of another embodiment of a filter support
grid arranged in a filter housing, wherein only one section 76, based on the
embodiment of Figure 15 is provided. Furthermore the angle b in the xy-plane
is 90°as defined in Figure 13. According to Fig. 30 the distance a between the
vanes 75 is 5 mm, the angle ¢ in the yz-plane is approximately 45°. For this

12
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embodiment a is 3 to 10 mm, especially 5 mm, b is 80° to 100°, especially 90°

, cis 40° to 50°, especially 45°.

While the invention has been explained with reference to the Figures, it will be
clear to those skilled in the arts to which it pertains that a variety of
modifications and changes can be made thereto without departing from the

scope of the invention.

13
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Claims

1. Air supply unit (1), in particular for a heating, ventilation or air-conditioning

unit in particular of a motor vehicle, is comprising at least one air inlet (2),

5 an air filter unit (6) and a blower unit (8) and an air outlet (13), wherein the
filter unit (8) comprises a filter housing (7, 40, 60, 70) in which a filter
support means (14) is provided to support a filter element (12), which is
located within the filter housing (7, 40, 60, 70) and which is supported
within the filter housing (7, 40, 60, 70) by the filter support means (14),

10 characterized in that the filter support means (14) comprises an air

guiding means (17) for guiding air.

2. Air supply unit (1) according to claim 1, characterized in that the filter
support means (14) is provided as a filter support grid (15, 30, 50, 71).

3. Air supply unit (1) according to claim 1 or 2, characterized in that the air
guiding means (17) is provided as an air guiding grid (18, 73).

4. Air supply unit (1) according to claim 3, characterized in that the air
20 guiding grid (18, 73) is integrated with the filter support grid (15, 30, 50,
71).

5. Air supply unit (1) according to claim 4, characterized in that the air
guiding grid (18, 73) with its integrated filter support grid (15, 30, 50, 71) is
25 made by injection molding.

6. Air supply unit (1) according to at least one of the preceding claims,
characterized in that the filter support grid (15, 30, 50, 71) comprises at
least one support fillet (16) or a plurality of support fillets (16).

30
7. Air supply unit (1) according to claim 6, characterized in that the support

fillet (16) is a straight or curved or arched or circular fillet.

14
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8. Air supply unit (1) according to claim 6 or 7, characterized in that at least

some of the support fillets (16) are connected to each other.

9. Airsupply unit (1) according to at least one of the preceding claims,
characterized in that the air guiding grid (18, 73) comprises at least one
air guiding vane (19, 75) or a plurality of air guiding vanes (19, 75).

10. Air supply unit (1) according to claim 9, characterized in that the air
guiding vane (19, 75) is a straight or curved or arched or circular vane.

11.Air supply unit (1) according to claim 9 or 10, characterized in that at least
some of the air guiding vanes (19, 75) are connected to each other and/or
to at least one support fillet (16).

12. Air supply unit (1) according to at least one of the preceding claims,
characterized in that at least some of the air guiding vanes (19, 75) are
aligned in parallel to each other.

13. Air supply unit (1) according to claim 12, characterized in that the air
guiding vanes (19, 75) which are aligned in parallel to each other are

located at a predefined distance (a) from each other.

14. Air supply unit (1) according to claim 13, characterized in that the
predefined distance (a) is in the range between 3 mm and 10 mm,
especially 5 mm, 6 mmor 7.5 mm. .

15. Air supply unit (1) according to at least one of the preceding claims,
characterized in that the air guiding vanes (19, 75) are angled with an
angle (c) with respect to the plane which is defined by the support grid (15,
30, 50, 71).

15
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16. Air supply unit (1) according to claim 15, characterized in that the angle
(c) is in the range between 25° to 70°, especially 30°, 35°, 45°, 60° or 63°.

17.Air supply unit (1) according to at least one of the preceding claims,
characterized in that the air guiding vanes (19, 75) are located in a
defined section (20, 76) of the support grid (15, 30, 50, 71).

18. Air supply unit (1) according to at least one of the preceding claims,
characterized in that an angle (b) in the plane of the support grid is
provided between a fillet (74) and the vanes (75).

19. Air supply unit (1) according to claim 18, characterized in that the angle
(b) is in the range between 20° to 110°, especially 30°, 60°, 90° or 105°.

20. Air supply unit (1) according to one of the preceding claims, characterized
in that the support grid and/or the vanes have a thickness (t'), wherein the
thickness (t') is between 0,5 mm and 5 mm, especially 1 mm, 1,5 mm, 2

mm, 2,5 mm, 3 mmor 3,5 mm.

21.Air supply unit (1) according to one of the preceding claims, characterized
in that the support grid comprises a circular fillet and that vanes are
provided which are arranged on the circular fillet and protruding in the
direction to the blower wheel or to the blower housing.

22.Air supply unit (1) according to one of the preceding claims, characterized
in that the support grid comprises a circular fillet and a tapered vane is
provided which is arranged on the circular fillet and protruding in the

direction to the blower wheel or to the blower housing.

16
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