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(57) Abrégé/Abstract:

A vehicle heater, comprising:

- a heater housing (46), wherein the heater housing (46) defines an air flow space (47) for air to be heated and has an inlet area
(49) for the inlet of air into the air flow space (47) and an outlet area (51) for the outlet of air from the air flow space (47),

- a burner chamber assembly unit (30) to be fed with combustion air and fuel in the heater housing (46), and

- a heat exchanger area (11) with a heat exchanger housing (12), which is elongated in the direction of a housing longitudinal axis
(L) and around which air flowing in the air flow space (47) can flow on an outer side (24), wherein heat transfer ribs (26) are
provided on the outer side (24) of the heat exchanger housing (12),

wherein the heater housing (46) has a housing circumferential wall (56) and an outlet front wall area (58) adjacent to the housing
circumferential wall (56), wherein the heat transfer ribs (26) have a longitudinal edge (64) extending along the housing
circumferential wall (56) and a radial edge (66) extending along the outlet front wall area (58), wherein a distance of the radial edge
(66) from the outlet front wall area (58) changes, preferably increases, from radially outwards to radially inwards in at least some
areas in at least one heat transfer rib (26).
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Abstract

A vehicle heater, comprising;:

- a heater housing (46), wherein the heater housing (46) defines an air flow space (47) for air to
be heated and has an inlet area (49) for the inlet of air into the air flow space (47) and an outlet
area (51) for the outlet of air from the air flow space (47),

- a burner chamber assembly unit (30) to be fed with combustion air and fuel in the heater
housing (46), and

- aheat exchanger area (11) with a heat exchanger housing (12), which is elongated in the
direction of a housing longitudinal axis (L) and around which air flowing in the air flow space
(47) can flow on an outer side (24), wherein heat transfer ribs (26) are provided on the outer side
(24) of the heat exchanger housing (12),

wherein the heater housing (46) has a housing circumferential wall (56) and an outlet front wall area

(58) adjacent to the housing circumferential wall (56), wherein the heat transfer ribs (26) have a

longitudinal edge (64) extending along the housing circumferential wall (56) and a radial edge (66)

extending along the outlet front wall area (58), wherein a distance of the radial edge (66) from the

outlet front wall area (58) changes, preferably increases, from radially outwards to radially inwards

in at least some areas in at least one heat transfer rib (26).

(Figure 1)
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Vehicle Heater

Specification

The present invention pertains to a vehicle heater, which can be used as a parking heater or/and an
auxiliary heater in a vehicle to heat condition system areas of the vehicle before start-up or during

the operation.

A fuel-operated vehicle heater 10 shown in Figure 2 for heatiag air to be introduced into a vehicle
interior is known from DE 197 34 814 C1. This vehicle heater 10 comprises a heat exchanger arca
11 with a heat exchanger housing 12 with an elongated circumferential wall area 14 in the direction
of a housing longitudinal axis L. A housing interior 16 enclosed by the circumferential wall area 14
is axially closed by a bottom wall area 18 adjacent to the circumferential wall area 14 in the
direction of the housing longitudinal axis L. First heat transfer ribs 22 extending up into the bottom
wall area 18 are provided on an inner side 20 of the heat exchanger housing 12 facing the housing
interior 16. Second heat transfer ribs 26 also extending into the bottom wall area 18 are provided on

an outer side 24 of the heat exchanger housing 12 facing away from the housing interior 6.

A burner chamber assembly unit 30 with a burner chamber housing 32 and a Y-pipe 34 is carried on
a combustion assembly unit carrier area 28, which is also axially adjacent to the circumferential
wall area 14. Liquid fuel is fed via a fuel feed line 38 in a porous evaporator medium 36 provided
at a bottom area of the burner chamber housing 32. The air necessary for the combustion is fed by a
combustion air blower 40, configured here as a side channel &lower, in the direction towards the
burner chamber housing 32. The combustion air blower 40 is likewise carried on the combustion
assembly unit carrier area 28 of the heat exchanger housing 12. The combustion air blower 40
comprises an electric motor 42, which drives both a feed wheel 43 used to feed the combustion air

and a feed wheel 44 used to feed the air to be heated.

A heater housing 46 defines the air flow space 47 through which the air to be heated flows and has a
heating air inlet opening 48 in an inlet area 49 close to the feed wheel 44, The air fed by the feed

wheel 44 flows along the heater housing 46 in the direction towards the heat exchanger housing 12
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and flows around the second heat transfer ribs 26 before it exits from the heater housing 46 at a

heating air outlet opening 50 of an outlet area 51 lying near the bottom wall area 18.

The heater housing 46 comprises a housing circumferential wall 56 with, for example, an essentially
rectangular cross section and with an essentially cylindrical structure in relation to the housing
longitudinal axis L. An outlet front wall area, which is generally designated by 58, is adjacent to
the end of the housing circumferential wall 56 located near the outlet area 51. The outlet wall area
58 comprises a conically tapering area 60, which is adjacent to the housing circumferential wall 56
in the radially outward direction in a curve-like transition area and is adjacent to a housing outlet
section 62 with an essentially cylindrical configuration, for example, with a circular structure in the
radially inward direction in a transition area. The heating air outlet opening 50 of the outlet area 51

is formed in this housing outlet section 62.

The combustion air fed by the combustion air blower 40 into the burner chamber housing 32 is
burned there with fuel evaporated from the porous evaporator medium 36. The combustion exhaust
gases flow along the Y-pipe 34 and reach the interior 16. There, the combustion exhaust gases flow
along the first heat transfer ribs 22 back in the direction towards an exhaust gas outlet opening 54

formed in an exhaust gas pipe 52.

The heat transfer ribs 26 provided on the outer side 24 of the heat exchanger housing 12, i.e., the
second heat transfer ribs 26, have each in the radially outward direction a longitudinal edge 64
extending essentially in the direction of the housing longitudinal axis L and having an essentially
constant distance to the housing circumferential wall 56. In the area located near the outlet area 51,
the longitudinal edge 64 passes over into a radial edge 66. In a first radial edge area 68, the radial
edge 66 is adjacent to the longitudinal edge 64. A second radial edge area 70, which is oriented
essentially at right angles to the housing longitudinal axis L and is located opposite the heating air
outlet opening 50 in the axial direction, is adjacent to the first radial edge area 68 in the radially
inward direction. The first radial edge area 68 extends essentially parallel to the conically tapering

area 60 of the outlet front wall area 58.
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The object of the present invention is to provide a vehicle heater with improved heat transfer

capacity.

According to the present invention, this object is accomplished by a vehicle heater, comprising:

- aheater housing, wherein the heater housing defines an air flow space for air to be heated
and has an inlet area for the inlet of air into the air flow space and an outlet area for the
outlet of air from the air flow space,

- aburner chamber assembly unit to be fed with combustion air and fuel in the heater housing,
and

- aheat exchanger area with a heat exchanger housing, which is elongated in the direction of a
housing longitudinal axis and around which air flowing in the air flow space can flow on an
outer side, wherein heat transfer ribs are provided on the outer side of the heat exchanger
housing,

wherein the heater housing has a housing circumferential wall and an outlet front wall area adjacent
to the housing circumferential wall, wherein the heat transfer ribs have a longitudinal edge
extending along the housing circumferential wall and a radial edge extending along the outlet front
wall area, wherein a distance of the radial edge from the outlet front wall area changes, preferably
increases, from radially outwards to radially inwards in at least some areas in at least one heat

transfer rib.

A nonuniform pressure loss of the air flowing in the air flow space is generated in the axial end area
of the heat exchanger area due to the varying, especially diverging configuration of the radial edge
in relation to the outlet front wall area. This forces a greater part of this air in contact with the heat
exchanger housing and thus a reinforced heat transfer interaction between this air and the heat
exchanger housing, especially in an axial end area of the heat exchanger housing, which, adjacent to
an approximately cylindrically shaped circumferential wall area, may have a, for example, dome-

like-shaped bottom wall area.

In order to configure the above-mentioned effect as efficiently as possible, it is proposed that the
distance of the radial edge from the outlet front wall area vary, preferably increase, from radially

outwards to radially inwards in at least some areas in all heat transfer ribs.
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It is possible to achieve a defined variation of the distance, for example, by the outlet front wall area
having a conically tapering configuration in at least some areas, and by the distance of the radial
edge from the outlet front wall area varying, preferably increasing, at least in the section of the

radial edge extending along the conically tapering area of the outlet front wall area.

For example, the configuration may be such that the conically tapering area of the outlet front wall
area is adjacent to the housing circumferential wall in the radially outward direction and is adjacent
to a housing outlet section, which provides an outlet opening of the outlet area and is preferably
essentially cylindrical, in the radially inward direction, wherein the radial edge extends essentially

linearly in the area with varying, preferably increasing, distance to the outlet front wall area.

For a configuration, which is advantageous in terms of the necessary space available for installation,
on the one hand, and for the desired nonuniform pressure loss, on the other hand, it is proposed that
the radial edge have an angle in the range of 5° to 15°, preferably about 10°, in relation to the outlet

front wall area in the area with varying, preferably increasing, distance to the outlet front wall arca.

Further, the vehicle heater according to the present invention may be configured such that in at least
one heat transfer rib, preferably in each heat transfer rib, the radial edge has a first radial edge area
adjacent to the longitudinal edge in the radially outward direction and a second radial edge area
adjacent to the first radial edge area in the radially inward direction and is essentially oriented at
right angles to the housing longitudinal axis, and the distance of the radial edge to the outlet front
wall area varies, preferably increases, in the first radial edge area, or/and the second radial edge area

is located axially opposite the outlet area in the direction of the housing longitudinal axis.

In order to ensure a uniform air flow especially in the area, in which the air to be heated flows
through the air flow space essentially in the direction of the housing longitudinal axis along the heat
transfer ribs, it is proposed that the housing circumferential wall have an essentially cylindrical

configuration at least in its area enclosing the heat exchanger housing, and that the longitudinal
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edge of at least one heat transfer rib, preferably of all heat transfer ribs, have an essentially constant
distance to the housing circumferential wall in the direction of the housing longitudinal axis. For
this, it is advantageous when the heat transfer ribs extend essentially linearly in the direction of the

housing longitudinal axis.

The present invention will be described in detail below with reference to the attached figures. In the

drawings,

Figure 1 shows a vehicle heater configured according to the present invention in a partially
sectional and simplified view; and

Figure 2 shows a longitudinal section of a vehicle heater known from the state of the art.

Before the configuration according to the present invention of a fuel-operated vehicle heater is
explained in detail below, it should be pointed out that the basic configuration of such a vehicle
heater may be as described above with reference to Figure 2. This especially also pertains to the
configuration of the burner chamber assembly unit or of the blower, which is used both to feed the

combustion air and to feed the heating air.

Figure | shows a longitudinal section of the heat exchanger housing 12 of the heat exchanger area
11. The first heat transfer ribs 22 formed on the inner side 20 of the circumferential wall area 14
and extending in the direction of the housing longitudinal axis L can be seen. Further, the second
heat transfer ribs 26 extending on the outer side 24 of the heat exchanger housing 12 can be seen.
These are elongated in the direction of the housing longitudinal axis L and extend in this direction
such that the air flowing through the air flow space 47 from the inlet area 49 to the outlet area 51
can flow along the second heat transfer ribs 26 essentially linearly and without lateral deflection.
The longitudinal edges 64 of the second heat transfer ribs 26 preferably extend with essentially
uniform distance in the direction of the housing longitudinal axis L along the housing

circumferential wall 56.
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It can be clearly seen in Figure 2 that the first radial edge area 68 of the radial edges 66 adjacent to
the longitudinal edges 64 extends at an angle W in the range of about 10° in relation to the outlet
front wall area 58, especially of the conically tapering area 60 of same, so that the distance between
the first radial edge area 68 to the conically tapering area 60 of the outlet front wall area 58
increases from radially outwards to radially inwards. The first radial edge area 68 has the minimal
distance to the conically tapering area 60 of the outlet front wall area 58 where the first radial edge
area 68 is adjacent to the corresponding longitudinal edge area 64, and has the maximum distance to
the outlet front wall area 58 and to the conically tapering area 60 of same where the essentially
cylindrically shaped housing outlet section 62 is adjacent to the conically tapering area 60 of the
outlet front wall area 58. The respective second radial edge area 7 adjacent to the first radial edge
area 68 in the radially inner area is located axially opposite the heating air outlet opening 50 radially

within the conically extending area 60 of the outlet front wall area 58.

The above-described embodiment is preferably selected in all second heat transfer ribs 26, which
have an identical shape and identical dimensions especially in the axial end area of same located
near the outlet front wall area 58, so that the first radial edge areas 68 especially also define a

common conical surface enclosing same.

A nonuniform pressure loss of the air flowing through the air flow space 47 is generated with this
configuration of the axial end area of the heat exchanger housing 12, which leads to this air being
forced in a reinforced manner in contact with the heat exchanger housing 12, especially the bottom
wall area 18 of same, which is configured essentially with the shape of a spherical dome, in order to
absorb heat from the combustion exhaust gases flowing along the inner side 20 in a reinforced
manner there. It is thus guaranteed that a greater part of the heat transported into the combustion

exhaust gases can be transferred to the air flowing through the heater housing 46.

Finally, it should be pointed out that the embodiment of the heat exchanger housing 12 according to
the present invention described in detail above with reference to Figure 1 may, of course, be varied
in many different ways. For example, the transition from the longitudinal edges 64 to the radial
edges 66, just as the transition from the corresponding first radial edge area 68 to the corresponding

second radial edge area 70, may thus have a rounded configuration in the second heat
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transfer ribs. Also, in the heater housing 46, which is made, for example, of plastic material, and
preferably has a plurality of parts, the transition from the housing circumferential wall 56 to the
outlet front wall area 58 may likewise have a rounded configuration, especially in adaptation to the
transition formed in the second heat transfer ribs 26. The projection 72, which is adjacent to the
bottom wall area 58, deflects the air flow in the axial direction, and is preferably essentially central
to the housing longitudinal axis [., which preferably ends axially flush with the corresponding
second radial edge areas 70 of the second heat transfer ribs 26, may be configured with different
dimensions in the axial direction and in the radial direction. The radial edges 66, especially the first
radial edge areas 68 of same, could basically be sloped, even opposite the position shown in Figure
1, in relation to the outlet front wall area 58, especially of the conical area 60 of same, so that the

distance decreases from radially outwards to radially inwards.

The vehicle heater 10 may have a different configuration than shown in Figure 2 also in the area of
the system areas used for combustion and not shown in Figure 1 as well as the system areas used for

the air feed, without deviating from the principles of the present invention.

CA 3012931 2018-07-30



CLAIMS:

1. A vehicle heater, comprising:

- a heater housing (46), wherein the heater housing (46) defines an air flow space (47) for air to
be heated and has an inlet area (49) for the inlet of air into the air flow space (47) and an outlet
area (51) for the outlet of air from the air flow space (47),

- a burner chamber assembly unit (30) to be fed with combustion air and fuel in the heater
housing (46),

- a heat exchanger area (11) with a heat exchanger housing (12), which is elongated in the
direction of a housing longitudinal axis (L) and around which air flowing in the air flow space (47)
can flow on an outer side (24), wherein heat transfer ribs (26) are provided on the outer side (24)

of the heat exchanger housing (12),

wherein the heater housing (46) has a housing circumferential wall (56) and an outlet front wall
area (58) adjacent to the housing circumferential wall (56),

wherein the housing circumferential wall (56) has a cylindrical configuration at least in its area
enclosing the heat exchanger housing (12) and the outlet front wall area (58) has a conically
tapering configuration in at least some areas,

wherein the heat transfer ribs (26) have a longitudinal edge (64) extending along the housing
circumferential wall (56) and a radial edge (66) extending along the outlet front wall area (58),

wherein in at least one heat transfer rib the radial edge (66) has a first radial edge area (68)
adjacent to the longitudinal edge (64) in the radially outward direction and a second radial edge
area (70) adjacent to the first radial edge area (68) in the radially inward direction and oriented at
a right angle to the housing longitudinal axis (L),

wherein a distance of the radial edge (66) from the outlet front wall area (58) varies, from radially
outwards to radially inwards in at least some areas in the at least one heat transfer rib (26),

wherein that the longitudinal edge (64) of the at least one heat transfer rib (26) has a constant
distance to the housing circumferential wall (56) in the direction of the housing longitudinal axis
(L), and the distance of the radial edge (66) to the outlet front wall area (58) increases in the first
radial edge area (68).

CA 3012931 2019-12-19



2. The vehicle heater in accordance with claim 1, characterized in that the distance of the radial
edge (66) from the outlet front wall area (58) varies, from radially outwards to radially inwards in
at least some areas in all heat transfer ribs (26).

3. The vehicle heater in accordance with claim 1 or 2, characterized in that the conically tapering
area (60) of the outlet front wall area (58) is adjacent to the housing circumferential wall (56) in
the radially outward direction and is adjacent to a housing outlet section (82), providing an outlet
opening (50) of the outlet area (51), in the radially inward direction.

4. The vehicle heater in accordance with claim 3, characterized in that the housing outlet section
(62) is cylindrical.

5. The vehicle heater in accordance with any one of claims 1-4, characterized in that the radial

edge (66) extends linearly in the area with increasing distance to the outlet front wall area (58).

6. The vehicle heater in accordance with any one of claims 1-5, characterized in that the radial
edge (66) has an angle in the range of 5° to 15°, in relation to the outlet front wall area (58) in the
area with increasing distance to the outlet front wall area (58).

7. The vehicle heater in accordance with claim 6, characterized in that the radial edge (66) has an
angle of 10 in relation to the outlet front wall area (58) in the area with increasing distance to the
outlet front wall area (58).

8. The vehicle heater in accordance with any one of claims 1-7, characterized in that in each heat
transfer rib (26), the radial edge (66) has a first radial edge area (68) adjacent to the longitudinal
edge (64) in the radially outward direction and a second radial edge area (70) adjacent to the first
radial edge area (68) in the radially inward direction and is oriented at right angles to the housing
longitudinal axis (L), wherein the distance of the radial edge (66) to the outlet front wall area (58)
increases in the first radial edge area (68).

9. The vehicle heater in accordance with any one of claims 1-8, characterized in that the second
radial edge area (70) is located axially opposite the outlet area (51) in the direction of the housing
longitudinal axis (L).

10. The vehicle heater in accordance with any one of claims 1-9, characterized in that all of the
heat transfer ribs (26) have a constant distance to the housing circumferential wall (56) in the
direction of the housing longitudinal axis (L).
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11. The vehicle heater in accordance with any one of claims 1-10, characterized in that the heat
transfer ribs (26) extend linearly in the direction of the housing longitudinal axis (L).

12. The vehicle heater in accordance with any one of claims 1-11, characterized in that the heat
exchanger housing (12) has a circumferential wall area (14), which extends in the direction of the
housing longitudinal axis (L), and a bottom wall area (18), which is adjacent to the circumferential

wall area (14).

13. The vehicle heater in accordance with claim 12, characterized in that the circumferential wall

area (14) has a cylindrical shape.

14. The vehicle heater in accordance with claim 12 or 13, characterized in that the bottom wall

area (18) has a dome-like shape.
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