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A mixing valve includes a housing having, arranged therein:
a first flow duct having a first flap mounted rotatably in the
first flow duct and configured to influence the throughflow
cross section of the first flow duct, and a second flow duct, the
second flow duct issuing into the first flow duct, and having a
second flap mounted rotatably in the second flow duct and
configured to influence the throughtlow cross section of the
second flow duct. The first flow duct has, downstream of the
issue of the second flow duct, as seen in the flow direction, a
region with at least two cross-sectional widenings, and at
least one stationary guide element, projecting into the first
flow duct, is arranged in the region with the at least two
cross-sectional widenings.
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MIXING VALVE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] ThisisaU.S. national stage of application No. PCT/
EP2012/076525, filed on 20 Dec. 2012, which claims priority
to the German Application No. 10 2012 200 170.0, filed
January 2012, the content of both incorporated herein by
reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The invention is related to a mixing valve with a
housing, in which a first flow duct and a second flow duct are
arranged, the second flow duct issuing into the first flow duct,
and in each case with a flap mounted rotatably in the respec-
tive flow duct in order to influence the throughflow cross
section.

[0004] 2. Related Art

[0005] Mixing valves of this type serve for mixing two
gases or two liquids and are used, for example, as exhaust gas
mixing valves in motor vehicles. For this purpose, it is known
to enable the second flow duct to issue into the first flow duct
at an angle of 90° or less. Insofar as one stream is dominant,
this is mostly routed in the first flow duct, and the second
stream is delivered via the issuing second flow duct. In this
case, it has been shown that the full mixing of the two streams
until they leave the housing is often incomplete, or that a
longer flow distance is required for this. This is true especially
when the dominant stream flows at high velocity. This disad-
vantage can be mitigated by turbulence elements. This, how-
ever, increases the flow resistance.

SUMMARY OF THE INVENTION

[0006] An object of the invention is, therefore, to provide a
mixing valve that allows good full mixing of two fluids in as
small a construction space as possible, without the flow resis-
tance being increased.

[0007] According an aspect of the invention, this object is
achieved in that the first flow duct has, downstream of the
issue of the second flow duct, as seen in the flow direction, a
region with at least two cross-sectional widenings, and in that
at least one stationary guide element projecting into the flow
duct is arranged in this region.

[0008] It has been shown that guide elements projecting
into the flow duct bring about an improved intermixing of the
fluids. The simultaneous cross-sectional widening of the flow
duct in this case prevents the flow resistance from being
increased as a result of the arrangement of the guide elements.
Moreover, the cross-sectional widening has an additional
mixing effect upon the two fluids because it influences the
flow direction.

[0009] An especially high additional mixing effect is
achieved in that the cross-sectional widenings are arranged
symmetrically over the circumference of the flow duct. Par-
ticularly in the case of two cross-sectional widenings, these
are arranged opposite to one another. In another refinement,
this applies equally to the guide elements, which are likewise
arranged symmetrically over the circumference of the flow
duct, and at the same time advantageously lie in each case
opposite one another.

[0010] The highest possible intermixing, with additional
flow resistances at the same time being avoided, is achieved
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by a refinement in which the guide elements are arranged so
as to be offset to the cross-sectional widenings with respect to
the circumference of the flow duct.

[0011] The guide elements may be arranged perpendicu-
larly to the main flow direction, while, to avoid too high flow
resistances, having only a small radial extent. By contrast, an
enhancement of the full mixing of the fluids, without an
increase in flow resistance, is achieved by a refinement in
which the guide elements are arranged at an angle deviating
from the perpendicular to the main flow direction, preferably
of between 30° and 60°. Due to the angled arrangement, the
projected extent of the guide plates perpendicular to the main
flow direction is smaller than their actual length. However, the
guide plates thereby also possess a projected extent in the
flow direction, so that they are in contact with the fluids for a
longer period of time and can influence the flow profile of
these. The guide elements may in this case be arranged both
s0 as to point in the flow direction and so as to point opposite
to the flow direction.

[0012] The ability to produce the housing is simplified if
the housing is composed of two parts and the parting plane of
the two parts lies in the region of the cross-sectional widen-
ing. This enables the housing to be produced from metal by
casting or from plastic by injection molding. It is also con-
ceivable, however, in the case of a plastic housing, to generate
the cross-sectional widenings by a gas internal pressure
method, so that the housing can be made in one part.

[0013] In a simple refinement, the connection of the two
parts of the housing takes place via a flange connection, in that
the two parts have at their parting plane a flange integrally
formed onto the respective housing part.

[0014] Separate mounting of the at least one guide element
may be dispensed with if the guide element is formed in one
part with a housing part.

[0015] By contrast, the ability to produce the guide ele-
ments and the at least one housing part is simplified if the at
least one guide element is arranged as a separate component
in the region of'the first flow duct. For this purpose, the at least
one guide element possesses a ring-shaped carrier, which is
introduced into the region having the cross-sectional widen-
ings. This carrier can be secured both axially and radially, in
that its axial length corresponds to the length of the region of
the cross-sectional widenings, its circumference corresponds
to the contour of the region of the cross-sectional widenings
or the carrier is inserted into the region of the cross-sectional
widenings by a press fit.

[0016] In another refinement, the ring-shaped carrier is
configured as an intermediate flange inserted between the two
flanges of the housing parts.

BRIEF DESCRIPTION OF THE DRAWINGS
[0017] The invention is explained in more detail by more
than one exemplary embodiment. In the drawings:

[0018] FIG. 1 shows a section through a mixing valve
according to the invention;

[0019] FIG. 2 shows a side view of FIG. 1;
[0020] FIG. 3 shows a top view of FIG. 1; and
[0021] FIGS. 4 and 5 show two diagrammatic embodi-

ments of the arrangement of the guide elements.
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DETAILED DESCRIPTION OF THE PRESENTLY
PREFERRED EMBODIMENTS

[0022] The mixing valve in FIG. 1 is an exhaust gas mixing
valve in a motor vehicle. It is composed of a housing 1, in
which a first flow duct 2 and a second flow duct 3 are arranged,
the second flow duct 3 issuing into the first flow duct 2, and in
each case with a flap 4, 5 mounted rotatably in the respective
flow duct in order to influence the throughflow cross section.
The drive and control of the flaps 4, 5 to regulate the through-
flow rate are not illustrated. Fresh air flows as the dominant
gas in the first flow duct 2. Hot exhaust gas is delivered via the
flow duct 3 in order to mix it with the fresh air before this
mixture is delivered at the outlet 6 of the first flow duct 2to a
turbocharger, not illustrated. In this case, it is to have as good
full mixing of the fresh air with the exhaust gas as possible, in
order to prevent the turbocharger from being damaged by the
hot exhaust gas as a result of insufficient intermixing. The
housing 1 is composed of the housing parts 7, 8, which are
connected to one another in each case by a flange 9, 10.
Arranged at this parting plane of the housing 1 is a region 11
with cross-sectional widenings, which extends into both
housing parts 7, 8 and the configuration of which is dealt with
in the following figures. Two guide elements 12, 13 are
arranged in the flow duct 2 of the housing part 8 at an angle
deviating by 45° from the perpendicular to the main flow
direction in the first flow duct 2. The two guide elements 12,
13 are produced in one part with the housing part 8 and are
arranged opposite one another and therefore symmetrically
on the circumference of the region 11.

[0023] FIG. 2 shows a side view of the mixing valve, look-
ing into the outlet 6 of the mixing valve. Whereas the outlet 6
has a round cross section, the region 11 possesses two sickle-
shaped cross-sectional widenings 14, 15, which are arranged
opposite one another, so that the region 11 acquires overall an
elliptical cross section. The cross-sectional widenings 14, 15
are arranged so as to be offset at 90° to the guide elements 12,
13 on the circumference of the region 11. The cross-sectional
widenings provide additional space for the flowing gases, in
order thereby to compensate the flow resistance of the guide
elements arranged in the region 11. However, this deflection
influences the flow profile, thus, in turn, increasing the full
mixing. The guide elements 12, 13 possess an elliptical con-
figuration. It is also conceivable, however, for the guide ele-
ments to have a circular or polygonal configuration.

[0024] FIG. 3 illustrates the mixing valve in a view from
above, in which the region 11 with the cross-sectional wid-
enings 12, 13 can be seen clearly because of the arrangement
offset at 90° to the guide elements. In order to avoid too great
an influence upon the flowing gases, the transitions 16, 17 of
the first flow duct 2 to the region 11 are rounded, which means
that they run continuously and therefore without steps.
[0025] FIG. 4 shows the region 11 in which the guide ele-
ments 12, 13 are arranged. The guide elements 12, 13 are
introduced as a separate component in the region 11, the
guide elements 12, 13 being connected in one part to a ring-
shaped carrier 18. The outside diameter of the carrier 18 is
larger than the inside diameter of the first flow duct 2, so that
the carrier 18 is fixed axially and radially in the first flow duct
2 in the region of the guide elements 12, 13 by a press fit.
[0026] According to FIG. 5, the carrier 18 having the guide
elements 12, is not fixed in the flow duct, but instead at the
parting plane of the housing 1, in that the carrier is designed
as an intermediate flange and is arranged between the flanges
9, 10.
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[0027] Thus, while there have been shown and described
and pointed out fundamental novel features of the invention
as applied to a preferred embodiment thereof, it will be under-
stood that various omissions and substitutions and changes in
the form and details of the devices illustrated, and in their
operation, may be made by those skilled in the art without
departing from the spirit of the invention. For example, it is
expressly intended that all combinations of those elements
and/or method steps which perform substantially the same
function in substantially the same way to achieve the same
results are within the scope of the invention. Moreover, it
should be recognized that structures and/or elements and/or
method steps shown and/or described in connection with any
disclosed form or embodiment of the invention may be incor-
porated in any other disclosed or described or suggested form
or embodiment as a general matter of design choice. It is the
intention, therefore, to be limited only as indicated by the
scope of the claims appended hereto.

1-10. (canceled)

11. A mixing valve comprising:

a housing having, arranged therein:

a first flow duct (2) having a first flap mounted rotatably
in the first flow duct (2) and configured to influence
the throughflow cross section of the first flow duct (2),
and

a second flow duct (3), the second flow duct (3) issuing
into the first flow duct (2), and having a second flap
mounted rotatably in the second flow duct (3) and
configured to influence the throughflow cross section
of the second flow duct (3),

wherein the first flow duct (2) has, downstream of the issue

of the second flow duct (3), as seen in the flow direction,

aregion (11) with at least two cross-sectional widenings

(14, 15), and at least one stationary guide element (12,

13), projecting into the first flow duct (2), is arranged in

the region (11) with the at least two cross-sectional

widenings (14, 15).

12. The mixing valve as claimed in claim 11, wherein the
cross-sectional widenings (14, 15) are arranged symmetri-
cally over the circumference of the first flow duct (2).

13. The mixing valve as claimed in claim 12, wherein the at
least one guide element comprises two guide elements (12,

13) arranged symmetrically over the circumference of the
first flow duct (2).

14. The mixing valve as claimed in claim 13, wherein the
two guide elements (12, 13) are arranged so as to be offset to
the cross-sectional widenings (14, 15) with respect to the
circumference of the first flow duct (2).

15. The mixing valve as claimed in claim 11, wherein the at
least one guide element (12, 13) is arranged at an angle
deviating from perpendicular to the flow direction.

16. The mixing valve as claimed in claim 11, wherein the
housing (1) has a first part (7) and a second part (8) and a
parting plane of the first and second parts, wherein the parting
plane of the first and second parts lies in a region of the
cross-sectional widening (14, 15).

17. The mixing valve as claimed in claim 16, further com-
prising a flange connection (9, 10) configured to connect the
first and second parts (7, 8) to one another.

18. The mixing valve as claimed in claim 16, wherein the at
least one guide element (12, 13) is formed in one of the first
part and the second part.
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19. The mixing valve as claimed in claim 11, wherein the at
least one guide element (12, 13) is arranged as a separate
component (18) in the region (11) of the first flow duct (2).

20. The mixing valve as claimed in claim 19, wherein the at
least one guide element (12, 13) is connected to a carrier
inserted into the first flow duct (2).

21. The mixing valve as claimed in claim 15, wherein the
angle deviating from perpendicular to the flow direction is
between 30° and 60°.
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