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COMPACT MIXER WITH FLOW DIVERTER

BACKGROUND OF THE INVENTION

[0001] An exhaust system conducts hot exhaust gases generated by an engine
through various exhaust components to reduce emissions and control noise. The exhaust
system includes an injection system that injects a diesel exhaust fluid (DEF), or a reducing
agent such as a solution of urea and water for example, upstream of a selective catalytic
reduction (SCR) catalyst. A mixer is positioned upstream of the SCR catalyst and mixes
engine exhaust gases and products of urea transformation. The injection system includes a
doser that sprays the urea into the exhaust stream. The urea should be transformed as much
as possible into ammonia (NH3) before reaching the SCR catalyst. Thus, the droplet spray
size plays an important role in reaching this goal.

[0002] The industry is moving towards providing more compact exhaust
systems, which results in reduced volume of the system. Systems that spray larger size
droplets may not be able to provide adequate transformation of urea when used in more
compact system configurations. As such, smaller droplet size dosers are required for these
more compact configurations.

[0003] The smaller the droplet size, the more effective the transformation into
ammonia is, due to the increased surface contact area. However, the spray generated by
small droplet dosers is very sensitive to recirculation flow. Typically, an area located at a tip
of the doser has a vortex of recirculating flow. This vortex pushes the spray droplets
towards the walls of the mixing area at the injection site, which creates deposit initiation
sites along the walls. The deposits build up over time and can adversely affect system
operation. For example, there may be a lower ammonia uniformity index, there may be an
increased pressure drop across the mixer, or higher ammonia emissions during active diesel

particulate filter (DPF) regeneration.

SUMMARY OF THE INVENTION
[0004] In one exemplary embodiment, a mixer assembly for vehicle exhaust
system includes an inner wall surface and a flow diverter with a flow directing surface that is

spaced apart from the inner wall surface to provide an exhaust gas inlet area. The flow
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directing surface terminates at a distal end that is spaced apart from the inner wall surface to
provide an orifice between the distal end and the inner wall surface through which exhaust
gas flow accelerates and is directed to flow along the inner wall surface.

[0005] In a further embodiment of the above, the flow directing surface includes
a first wall portion that extends outwardly from the inner wall surface and a second wall
portion that extends transversely from the first wall portion to terminate at the distal end
which is spaced apart from the inner wall surface by a gap to provide the orifice.

[0006] In a further embodiment of any of the above, the assembly includes an
inlet baffle with at least one inlet opening that directs exhaust gas flow into the exhaust gas
inlet area between the inner wall surface and the flow directing surface.

[0007] In a further embodiment of any of the above, the assembly includes a
cone having a cone inlet that receives injected fluid spray to mix with exhaust gas flow
exiting the orifice, and wherein the exhaust gas inlet area is free from injected spray.

[0008] In another exemplary embodiment, a vehicle exhaust component
assembly comprises a mixer housing that defines an internal cavity and surrounds a mixer
center axis, and which includes an inner wall surface. An inlet baffle is supported by an
upstream end of the mixer housing and includes a plurality of inlet openings. An outlet
baffle is supported by a downstream end of the mixer housing and includes at least one
outlet opening. An injection cone is positioned between the inlet and outlet baffles, and the
injection cone has a cone inlet configured to receive injected fluid spray and a cone outlet to
direct a mixture of injected fluid spray and exhaust gas into the internal cavity. A flow
diverter includes a flow directing surface that is spaced apart from the inner wall surface to
provide an exhaust gas inlet area that receives exhaust gas from at least one of the inlet
openings and which is free from injected fluid spray. The flow directing surface terminates
at a distal end that is spaced apart from the inner wall surface to provide an orifice between
the distal end and the inner wall surface that accelerates exhaust gas flow through the orifice
and directs the exhaust gas flow to flow along the inner wall surface to mix with the mixture
of injected fluid spray and exhaust gas exiting the cone outlet.

[0009] In a further embodiment of any of the above, the mixer housing
comprises an outer wall that extends completely around the mixer center axis and an inner

wall that is spaced radially inward of the outer wall and extends at least partially about the
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mixer center axis, and wherein the inner wall provides the inner wall surface that faces the
mixer center axis.

[0010] In a further embodiment of any of the above, the plurality of inlet
openings includes at least a first inlet opening that directs a first portion of exhaust gas into
the exhaust gas inlet area, a second opening that directs a second portion of exhaust gas
toward the cone inlet, and a plurality of third openings that direct a remaining portion of the
exhaust gas into the internal cavity, and wherein the first portion is greater than the second
portion.

[0011] In a further embodiment of any of the above, the flow directing surface
includes a first wall portion that extends outwardly from the inner wall surface and a second
wall portion that extends transversely from the first wall portion to terminate at the distal
end which is spaced apart from the inner wall surface by a gap to define the orifice.

[0012] In a further embodiment of any of the above, the first and second wall
portions cooperate to turn exhaust gas flow entering the exhaust gas inlet area at least ninety
degrees prior to exiting the orifice.

[0013] In another exemplary embodiment, a method for injecting a fluid into an
exhaust component includes the steps of: providing a housing with an internal cavity having
an inner wall surface; positioning an injection cone in the internal cavity; injecting fluid
spray into a cone inlet of the injection cone to mix with exhaust gas prior to exiting a cone
outlet; spacing a flow diverter with a flow directing surface apart from the inner wall surface
to provide an exhaust gas inlet area; positioning the flow directing surface to terminate at a
distal end that is spaced apart from the inner wall surface to provide an orifice between the
distal end and the inner wall surface; and accelerating exhaust gas flow through the orifice
and directing the exhaust gas flow to flow along the inner wall surface to mix with injected
fluid spray and exhaust gas exiting the cone outlet.

[0014] In a further embodiment of any of the above, the method includes using
the flow diverter to turn exhaust gas flow entering the exhaust gas inlet area at least ninety
degrees prior to exiting the orifice.

[0015] These and other features of this application will be best understood from

the following specification and drawings, the following of which is a brief description.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0016] Figure 1 schematically illustrates one example of an exhaust system with
a mixer according to the subject invention.

[0017] Figure 2 is a perspective view of an upstream end of one example of a
mixer with an injection assembly that includes the subject invention.

[0018] Figure 3 is a perspective view of an outlet baffle, inner wall, injection
cone, and flow diverter of the mixer of Figure 2.

[0019] Figure 4 is an end view of one example of an inlet baffle that can be used
with the mixer of Figure 2.

[0020] Figure 5 is an end view of the outlet baffle of the mixer of Figure 2.

[0021] Figure 6 is a perspective view similar to Figure 3 but showing flow
streamlines.

[0022] Figure 7 is a view similar to Figure 2 but without the inlet baffle.

DETAILED DESCRIPTION

[0023] Figure 1 shows a vehicle exhaust system 10 that conducts hot exhaust
gases generated by an engine 12 through various exhaust components to reduce emission
and control noise as known. The various exhaust components can include one or more of
the following: pipes, filters, valves, catalysts, mufflers etc. After passing though the various
exhaust components, the engine exhaust gas exits the system 10 to atmosphere as known.
As known, the vehicle exhaust components must be made from materials that can withstand
high temperatures and corrosive operating conditions.

[0024] In one example configuration shown in Figure 1, the exhaust components
direct engine exhaust gases into a diesel oxidation catalyst (DOC) 14 having an inlet 16 and
an outlet 18. Downstream of the DOC 14 there may be a diesel particulate filter (DPF) 22
that is used to remove contaminants from the exhaust gas as known. The DPF has an inlet
24 and an outlet 26. Downstream of the DOC 14 and optional DPF 22 is a selective
catalytic reduction (SCR) catalyst 28 having an inlet 30 and an outlet 32. The outlet 32
communicates exhaust gases to downstream exhaust components 34, such as an ammonia
oxidation catalyst (AMOX) for example. Optionally, component 28 can comprise a catalyst
that is configured to perform a selective catalytic reduction function and a particulate filter

function. Other downstream exhaust components 34 can include one or more of the
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following: pipes, additional filters, valves, additional catalysts, mufflers etc. These exhaust
components can be mounted in various different configurations and combinations dependent
upon vehicle application and available packaging space.

[0025] A mixer 36 is positioned upstream of the inlet 30 of the SCR catalyst 28
and downstream from the outlet 18 of the DOC 14, or the outlet 26 of the DPF 22. The
upstream catalyst and downstream catalyst can be arranged to be in-line, parallel, or angled
relative to each other. The mixer 36 is used to generate a swirling or rotary motion of the
exhaust gas. This will be discussed in greater detail below.

[0026] An injection system 38 is used to inject a fluid such as DEF or a reducing
agent, such as a solution of urea and water for example, into the exhaust gas stream
upstream from the SCR catalyst 28 such that the mixer 36 can mix the fluid and exhaust gas
thoroughly together. The injection system 38 includes a fluid supply 40, a doser or injector
42, and a controller 44 that controls injection of the fluid as known.

[0027] As shown in Figure 2, the mixer 36 comprises a mixer body having an
upstream or inlet end 46 configured to receive the engine exhaust gases and a downstream or
outlet end 48 to direct a mixture of swirling engine exhaust gas and products transformed
from urea to the SCR catalyst 28. The mixer 36 defines a mixer center axis A (Figure 1)
and includes an outer housing 50 comprising an outer wall that defines an internal cavity 52
(Figures 2 and 7) that provides an engine exhaust gas flow path from the inlet end 46 to the
outlet end 48. The mixer 36 includes an inner wall 54 (Figure 3) that is spaced radially
inward from the outer housing 50 by an insulation gap 56. The inner wall 54 extends at least
partially around the mixer center axis A. In one example, the inner wall 54 does not extend
completely around the mixer center axis A.

[0028] The mixer 36 includes an inlet baffle 60 supported by the outer housing
50 and/or the inner wall 54 adjacent to the inlet end 46. In one example, the inlet baffle 60
includes at least one elongated scoop 62 that is used to direct engine exhaust gas through a
scoop opening 64 and into the internal cavity 52 to mix with spray injected by the injector
42. The scoop 62 comprises a recessed area formed within the inlet baffle 60 to scoop or
direct exhaust gas flow in a desired direction into the internal cavity 52 to improve
performance and to minimize deposit formation on inner wall surfaces. The number of
scoops can vary; however, the number of scoops is preferably no more than four. In another

example, the inlet baffle 60 may not include any scoops (see Figure 4).
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[0029] In one example configuration, the scoop 62 is elongated and has a scoop
length L that is greater than a scoop width W. In one example, the inlet baffle 60 comprises
a flat plate having an upstream surface and a downstream surface that faces the internal
cavity 52 with the scoop 62 comprising an inwardly extending recessed area formed in the
flat plate. The inlet baffle 60 includes at least a first opening 58, a second opening 66 and a
plurality of additional openings 68. The first 58 and second 66 openings comprise primary
openings through which a majority of the exhaust gas flows, while the additional openings
68 comprise secondary openings that are smaller than the primary openings. The secondary
openings help reduce back pressure and can be configured to have different shapes, sizes,
and/or patterns in various combinations.

[0030] The mixer 36 also includes an outlet baffle 70 (Figure 5) through which a
mixture of spray and exhaust gas exits the outlet end 48. The outlet baffle 70 comprises a
flat plate that includes at least one primary opening 72 through which a majority of a
mixture of engine exhaust gas and spray exits the internal cavity 52 and a plurality of
secondary openings 74 that are smaller than the primary opening 72. The secondary
openings 74 help reduce back pressure and can be configured to have different shapes, sizes,
and/or patterns in various combinations. Note that while flat plates are shown in the
disclosed examples for the inlet 60 and outlet 70 baffles, it should be understood that a
contoured or helical plate configuration could also be used. However, the flat plate
configuration is preferred as it provides improved performance and is easier to manufacture.

[0031] The first opening 58 is positioned at a peripheral edge of the inlet baffle
60 and extends circumferentially along the edge for a desired distance to provide a sufficient
size opening to direct a desired amount of exhaust gas into an exhaust gas inlet area 94. The
second opening 66 is positioned at a peripheral edge of the inlet baffle 60 and is
circumferentially spaced apart from the first opening 58. The second opening 66 is
positioned near the injector 42 to direct exhaust gas toward a cone inlet through which the
spray is injected into the mixer 36. This will be discussed in greater detail below.

[0032] As shown in Figure 3, the mixer 36 includes an injection or swirl cone 80
that surrounds spray injected by the injector 42. The injector 42 defines an injection axis I
(Figure 2) that extends transversely to the mixer center axis A (Figure 1). A base end of the
cone 80 is positioned adjacent an injector mount 82 that is supported by the housing 50 near

the injector 42 such that an annular gap is formed at the base end of the cone 80. An outer
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housing 84 at least partially surrounds the injector cone 80. Exhaust gas is directed to enter
the base end of the cone 80 through the annular gap in a direction transverse to the injection
axis I. The exhaust gas mixes with the injected fluid spray in the cone 80. The second
opening 66 of the inlet baffle 60 is positioned adjacent the injector 42 and overlaps the cone
80 such that exhaust gas is directed toward the inlet area of the cone 80 at the base end. In
one example, the second opening 66 forms a cut-out area in the outer peripheral edge of the
inlet baffle 60. The injector cone 80 extends from the inlet or base end to an outlet end 86
through which a mixture of exhaust gas and fluid spray exits.

[0033] As shown in Figure 3, the inner wall 54 includes an inner wall surface 90
that is associated with a flow diverter 92 that includes a flow directing surface spaced apart
from the inner wall surface 90 to provide an exhaust gas inlet area 94. The flow directing
surface terminates at a distal end 96 that is spaced apart from the inner wall surface 90 to
provide an orifice 98 between the distal end 96 and the inner wall surface 90 through which
exhaust gas flow accelerates and is directed to flow along the inner wall surface 90.

[0034] The flow directing surface of the flow diverter 92 includes a first wall
portion 100 that extends outwardly from the inner wall surface 90 and a second wall portion
102 that extends transversely from the first wall portion 100 to terminate at the distal end 96
which is spaced apart from the inner wall surface 90 by a gap to provide the orifice 98. The
first 100 and second 102 wall portions cooperate to define the exhaust gas inlet area 94. The
first inlet opening 58 directs exhaust gas flow into the exhaust gas inlet area 94 between the
inner wall surface 90 and the flow directing surface. In one example, the first inlet opening
58 is positioned on the inlet baffle 60 to directly overlap the exhaust gas inlet area 94. In
one example, the first inlet opening 58 is generally the same size and shape as the exhaust
gas inlet area 94.

[0035] In the example shown, the wall portions 100, 102 comprise straight walls;
however, either or both walls 100, 102 could comprise curved surfaces. In one example, the
flow diverter 92 is mounted to at least one of the outer housing 50, inlet baffle 60, outlet
baffle 70, and inner wall 54. Optionally, the flow diverter 92 could be integrally formed
with the inner wall 54. The inner wall 54 and/or the flow diverter 92 can be stamped, cast or
formed using any know manufacturing method. In one example, the inner wall 54 has a first
end attached to a bracket 88 that supports the cone 80, and extends to a second end that

terminates near an edge of the primary opening 72 in the outlet baffle 70.
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[0036] As discussed above, the cone 80 has a cone inlet that receives injected
fluid spray to mix with exhaust gas flow that enters the inlet end of the cone via the second
opening 66. The mixture of spray and exhaust gas then exits the cone outlet 86 to mix with
the exhaust gas exiting the orifice 98. The exhaust gas inlet area 94 receives exhaust gas
flow from the first opening 58 and is free from injected spray. The first 100 and second 102
wall portions cooperate to turn the exhaust gas flow entering the exhaust gas inlet area 94 at
least ninety degrees prior to exiting the orifice 98. Thus, the flow diverter 92 is used to
direct flow toward a surface most likely to be impacted by spray, i.e. the surface opposite of
the cone outlet 86 (see Figure 6). As shown with the exhaust gas streamlines depicted in
Figure 6, exhaust flow entering the exhaust gas inlet area 94 is turned and directed to
accelerate through the orifice 98 as indicated at 110 and sweep along the inner wall surface
90 as indicated at 112 before the flow is mixed with fluid spray exiting the cone 80 as
indicated at 114.

[0037] Mixing of exhaust gas and spray inside the internal cavity 52 is created by
the shape, size, and location of the additional openings 68, 74 in the inlet 60 and outlet 70
baffles. As discussed above, both the inlet 60 and outlet 70 baffles are relatively flat plates;
however, the plates can be angled such that the flow velocity is maintained while, and until,
mixing occurs. Back pressure is relieved by slots/holes 74 around a perimeter of the outlet
baffle 70 and slots/holes 68 of the inlet baffle 60.

[0038] In one example, the first opening 58 overlaps the inlet exhaust gas area 94
and receives a first percentage of the exhaust gas flow and the second opening 66 receives a
second percentage of the exhaust gas flow that is less than the first percentage. In one
example, approximately 5-10% of the flow enters the second opening 66 while
approximately 50% or more of the flow enters the first opening 58. Any remaining flow
enters the cavity via the scoop 62 and/or the additional slots and/or openings 68.

[0039] The inner wall 54 has the highest potential concentration of spray
impingement inside the mixer 36. The subject invention utilizes a flow diverter 92 to direct
exhaust flow through the inlet baffle 60 into the exhaust gas inlet area 94 between the inner
wall 54 and the flow diverter 92, and then turn the flow 90 degrees to eject the flow into an
accelerated sweeping flow exiting the orifice 98 and extending across the remaining length
of the inner wall 54. The sweeping flow is directed over the spray impact area of the inner

wall 54 with enough velocity and volume to transfer heat into the wall 54 to cause
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thermolysis and hydrolysis of the spray fluid and to create a mixing effect that mixes
exhaust with the spray fluid and NH3 inside of the mixer 36. Exhaust gas is not mixed with
the reducing agent fluid until the flow exits the exhaust gas inlet area 94 created by the flow
diverter 92 spaced relative to the inner wall 54. The flow diverter 92 is positioned within the
internal cavity 52 to create the orifice 98 as a pinch point between the inner and outer walls
that serves to accelerate the exhaust gas and direct it into a sweeping flow that grazes over
the length of the inner wall 54. This configuration evenly distributes the flow with high
velocity over the entire area of the impingement surface. This provide a significant
improvement over using scoops alone.

[0040] In one preferred example, the inlet baffle 60 includes at least one scoop
62 that is placed upstream of the injection and which is used to redirect the flow to improve
mixing of the exhaust gas with the injected spray. The scoop 62 can be positioned anywhere
upstream at any angle (parallel to the injection spray or at an angle to the spray) and
perpendicular or at an angle to the exhaust gas stream. The scoop 62 is designed to increase
the heat transfer on the surfaces that the spray impinges to reduce deposits or prevent
deposits from forming. The scoop 62 interacts with the flow from the flow diverter 92
resulting in higher heat transfer for deposit mitigation and improvement of NH3 uniformity
index. More scoops can be added as needed.

[0041] The scoops can be stamped, cast, welded or formed on a flat, curved or
angled plate or a helix plate. The scoops can be upstream of the spray injection area, parallel
or at an angle to the spray injection, and/or perpendicular or at an angle to the exhaust flow.
The scoops can be curved, straight, or tapered as required to direct and modify the flow
inside the mixer for deposit prevention and internal mixing. The scoop depth can be varied
using the bottom angle to increase, decrease, or keep constant the cross-sectional area in a
direction from the front of the scoop to the rear of the scoop to direct and modify flow inside
the mixer as required for deposit prevention, internal mixing, and back pressure relief.
Scoop length can be varied to regulate mass flow as required to prevent deposit formation,
improve mixing, and provide back pressure relief.

[0042] Additional openings and/or slots are formed on the inlet plate to allow
the flow underneath the impingement surface to improve the heat transfer, flow uniformity

index, and reduce back pressure. The additional openings 68 in the inlet baffle can comprise
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circular and/or elliptical holes that optimized to improve flow, NH3 uniformity index, and
prevent or reduce deposits.

[0043] The outlet baffle 70 is spaced axially from the inlet baffle 60 such that
spray is injected between the two flat, curved or angled plates that form the baffles 60, 70.
The plates are positioned to improve mixing of exhaust gas and reducing agent and to reduce
deposits or prevent deposits from forming. The outlet baffle 70 is positioned to improve the
NH3 uniformity index and flow uniformity index on the catalyst or other downstream
components. The additional openings on the outlet baffle can comprise slots that allow the
flow from the baffle to exit underneath the impingement surface to improve the heat transfer,
flow and reduce back pressure. The additional openings 74 in the outlet baffle can comprise
circular and/or elliptical holes that optimized to improve flow, NH3 uniformity index and
prevent or reduce deposits.

[0044] Although an embodiment of this invention has been disclosed, a worker
of ordinary skill in this art would recognize that certain modifications would come within
the scope of this invention. For that reason, the following claims should be studied to

determine the true scope and content of this invention.
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CLAIMS
1. A mixer assembly for an exhaust system comprising:
an inner wall surface; and
a flow diverter including a flow directing surface spaced apart from the inner wall
surface to provide an exhaust gas inlet area, and wherein the flow directing surface terminates
at a distal end that is spaced apart from the inner wall surface to provide an orifice between
the distal end and the inner wall surface through which exhaust gas flow accelerates and is

directed to flow along the inner wall surface.

2. The mixer assembly according to claim 1, wherein the flow directing surface includes
a first wall portion that extends outwardly from the inner wall surface and a second wall
portion that extends transversely from the first wall portion to terminate at the distal end

which is spaced apart from the inner wall surface by a gap to provide the orifice.

3. The mixer assembly according to claim 2, including an inlet baffle with at least one
inlet opening that directs exhaust gas flow into the exhaust gas inlet area between the inner

wall surface and the flow directing surface.

4. The mixer assembly according to claim 3, including a cone having a cone inlet that
receives injected fluid spray to mix with exhaust gas flow exiting the orifice, and wherein the

exhaust gas inlet area is free from injected spray.

5. The mixer assembly according to claim 1, including an outer housing defining an
internal cavity that receives engine exhaust gases and an inner wall positioned within the
internal cavity and spaced inward of the outer housing, and wherein the inner wall defines the

inner wall surface that faces the flow directing surface.

6. The mixer assembly according to claim 5, wherein the outer housing comprises a
curved housing surface that surrounds a mixer center axis, and wherein the inner wall is
spaced radially inwardly of the curved housing surface and extends at least partially about the

mixer center axis.

11
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7. The mixer assembly according to claim 6, including an inlet baffle supported by an
upstream end of the outer housing, an outlet baffle supported by a downstream end of the
outer housing, and a cone having a cone inlet configured to receive injected fluid spray and a
cone outlet that directs a mixture of exhaust gas and spray into the internal cavity, and
wherein the inlet baffle includes at least one first opening that directs exhaust gas into the

exhaust gas inlet area and a second opening that directs exhaust gas into the cone inlet.

8. The mixer assembly according to claim 7, wherein the first opening overlaps the inlet
exhaust gas area and receives a first percentage of the exhaust gas flow, and wherein the
second opening receives a second percentage of the exhaust gas flow that is less than the first

percentage.

9. The mixer assembly according to claim 8, wherein the inlet baffle includes at least
one elongated scoop with a scoop opening that directs exhaust gas flow into the internal
cavity, and wherein the inlet baffle includes a plurality of secondary openings that are smaller

than the first and second openings.
10. The mixer assembly according to claim 7, wherein exhaust gas flow exiting the orifice

is free from injected spray and subsequently mixes with the mixture of exhaust gas and spray

exiting the cone outlet.

12



WO 2019/045748 PCT/US2017/049805

11. A vehicle exhaust component assembly comprising:

a mixer housing defining an internal cavity and surrounding a mixer center axis,
wherein the mixer housing has an inner wall surface;

an inlet baffle supported by an upstream end of the mixer housing, wherein the inlet
baffle includes a plurality of inlet openings;

an outlet baffle supported by a downstream end of the mixer housing, wherein the
outlet baffle includes at least one outlet opening;

an injection cone positioned between the inlet and outlet baffles, the injection cone
having a cone inlet configured to receive injected fluid spray and a cone outlet to direct a
mixture of injected fluid spray and exhaust gas into the internal cavity; and

a flow diverter including a flow directing surface spaced apart from the inner wall
surface to provide an exhaust gas inlet area that receives exhaust gas from at least one of the
inlet openings and which is free from injected fluid spray, and wherein the flow directing
surface terminates at a distal end that is spaced apart from the inner wall surface to provide an
orifice between the distal end and the inner wall surface that accelerates exhaust gas flow
through the orifice and directs the exhaust gas flow to flow along the inner wall surface to

mix with the mixture of injected fluid spray and exhaust gas exiting the cone outlet.

12. The vehicle exhaust component assembly according to claim 11, wherein the mixer
housing comprises an outer wall that extends completely around the mixer center axis and an
inner wall that is spaced radially inward of the outer wall and extends at least partially about
the mixer center axis, and wherein the inner wall provides the inner wall surface that faces

the mixer center axis.

13. The vehicle exhaust component assembly according to claim 11, wherein the plurality
of inlet openings includes at least a first inlet opening that directs a first portion of exhaust
gas into the exhaust gas inlet area, a second opening that directs a second portion of exhaust
gas toward the cone inlet, and a plurality of third openings that direct a remaining portion of
the exhaust gas into the internal cavity, and wherein the first portion is greater than the

second portion.

13
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14. The vehicle exhaust component assembly according to claim 13, wherein the plurality
of third openings includes at least one scoop opening, and wherein any other third openings

are smaller than the first and second openings.

15. The vehicle exhaust component assembly according to claim 13 wherein the first and
second openings are located adjacent an outer peripheral edge of the inlet baffle and are

circumferentially spaced apart from each other.

16. The vehicle exhaust component assembly according to claim 11, wherein the flow
directing surface includes a first wall portion that extends outwardly from the inner wall
surface and a second wall portion that extends transversely from the first wall portion to
terminate at the distal end which is spaced apart from the inner wall surface by a gap to

define the orifice.
17. The vehicle exhaust component assembly according to claim 16, wherein the first and

second wall portions cooperate to turn exhaust gas flow entering the exhaust gas inlet area at

least ninety degrees prior to exiting the orifice.

14
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18. A method for mixing an injected fluid spray and exhaust in a mixer comprising the
steps of:

providing a housing with an internal cavity having an inner wall surface;

positioning an injection cone in the internal cavity;

injecting fluid spray into a cone inlet of the injection cone to mix with exhaust gas
prior to exiting a cone outlet;

spacing a flow diverter with a flow directing surface apart from the inner wall surface
to provide an exhaust gas inlet area;

positioning the flow directing surface to terminate at a distal end that is spaced apart
from the inner wall surface to provide an orifice between the distal end and the inner wall
surface; and

accelerating exhaust gas flow through the orifice and directing the exhaust gas flow to
flow along the inner wall surface to mix with injected fluid spray and exhaust gas exiting the

cone outlet.

19. The method according to claim 18, wherein the exhaust gas inlet area is free from

injected fluid spray.

20. The method according to claim 18, including using the flow diverter to turn exhaust

gas flow entering the exhaust gas inlet area at least ninety degrees prior to exiting the orifice.
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