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(54) Exhaust gas diffuser

(57)  Anexhaust gas diffuser (1) is provided compris-
ing an elongate exhaust gas cylinder (3) with a gas inlet
(5) and gas outlet (7) and a primary vortex inducer (9)
within the exhaust gas cylinder (3) which transforms the
laminar follow of the exhaust gas passing through the
exhaust cylinder (3) into a turbulent spinning vortex flow.
The diffuser (1) further includes means to provide a flow

of ambienttemperature atmospheric air from external the
exhaust gas cylinder (3) to a position internal the exhaust
gas cylinder (3). The flow of ambient temperature atmos-
pheric air mixes with the spinning vortex flow of exhaust
gases prior to their release from the gas outlet (7). This
serves to cool the exhaust gases significantly and en-
sures the gases are dispersed in a less concentrated
form from the diffuser.
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Description
Introduction

[0001] Thisinvention relates to an exhaust gas diffuser
comprising an elongate exhaust gas cylinder having a
gas inlet and a gas outlet and in particular to an exhaust
gas diffuser for a diesel engine.

[0002] Diesel oil burning boilers and diesel engines
have been known for many years and are widely used in
central heating systems, uninterrupted power-supplies,
vehicle engines and the like. Diesel is seen as a partic-
ularly useful fuel due toit’s low cost and widespread avail-
ability. There are however numerous disadvantages as-
sociated with diesel oil burning boilers and diesel en-
gines. One of the main problems associated with diesel
oil burning boilers and diesel engines in general is that
the exhaust gases generated by the boilers and engines
have a high concentration of harmful vapours and en-
trained particles which can have serious health and en-
vironmental consequences. The main components of the
exhaust gases include carbon monoxide, carbon dioxide,
nitrogen oxide, nitrogen dioxide, sulphur dioxide, hydro-
carbon compounds and particulates which are visible as
black smoke. When in a concentrated form, these com-
ponents increase the harmful effects of the exhaust gas,
as well as causing the exhaust gas to look rather unsight-
ly.

[0003] Another major problem with exhaust gases
from diesel oil burning boilers and diesel engines is the
temperature of the diesel exhaust gases. In many cases
the exhaust gases may have a temperature as high as
500°C when exiting an exhaust chamber or pipe. There-
fore, these gases can cause a significant fire hazard
threat and great care must be taken to separate any com-
bustible materials from the vicinity of the exhaust of the
diesel boiler or engine. Furthermore, such high temper-
ature gases often result in serious bums to unwary indi-
viduals coming into contact with the exhaust gases
which, in the worst case, can prove fatal. Therefore, the
release of the exhaust gases themselves provide a sig-
nificant health and safety risk.

[0004] Itis an object therefore of the present invention
to overcome at least some of the difficulties associated
with diesel oil burning boilers and diesel engines.

Statements of Invention

[0005] According to the invention there is provided an
exhaust gas diffuser comprising an elongate exhaust gas
cylinder having an exhaust gas inlet and an exhaust gas
outlet, the exhaust gas diffuser further comprising a pri-
mary vortex inducer located internal the exhaust gas cyl-
inder for turning a substantially laminar flow of exhaust
gases flowing through the exhaust gas cylinder into a
turbulent spinning vortex flow of exhaust gases, and an
air introducer for introducing air from a position external
the exhaust gas cylinder to a position internal the exhaust
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gas cylinder downstream of the primary vortex inducer
for mixing with the turbulent spinning vortex flow of ex-
haust gases.

[0006] By having such a device, it is possible to dilute
the exhaust gas with air prior to the exhaust gases leaving
the exhaust gas diffuser. The exhaust gases will there-
fore be in a less concentrated form and will be less un-
sightly than was previously the case. Furthermore, the
exhaust gases will also have had an opportunity to cool
down due to the introduction of ambient temperature air
from outside the exhaust gas diffuser and will therefore
not pose such a fire hazard risk as may have previously
been the case. By turning the exhaust gases into a tur-
bulent spinning vortex flow of exhaust gases, the air will
be able to mix with the gases in a more efficient manner
and furthermore, the turbulent spinning vortex flow of ex-
haust gases will create a vacuum at its center thereby
causing air to be drawn in to the centre of the turbulent
spinning vortex flow of exhaust gases without the need
to positively pump air into the exhaust gas diffuser for
mixing with the exhaust gases. This is also therefore par-
ticularly cost effective.

[0007] Inone embodiment of the invention there is pro-
vided an exhaust gas diffuser in which the air introducer
further comprises an elongate pipe having an air inlet
and an air outlet and a throughbore therebetween, the
air inlet being in communication with the exterior of the
exhaust gas cylinder and the air outlet being in commu-
nication with the interior of the exhaust gas cylinder. This
is a particularly simple way of delivering the air to the
interior of the exhaust gas diffuser that will be able to mix
effectively with the exhaust gases.

[0008] In another embodiment of the invention there
is provided an exhaust gas diffuser in which the elongate
pipe comprises a cross member mounted transversely
across the exhaust gas cylinder, atleast one end of which
being in communication with the exterior of the exhaust
gas cylinder thereby forming the air inlet, the cross mem-
ber having an air ventformed intermediate its ends facing
away from the exhaust gas inlet of the exhaust gas cyl-
inder thereby forming the air outlet. This is seen as a
useful construction of exhaust gas diffuser and the cross
member will serve to add rigidity to the structure thereby
making the exhaust gas diffuser more durable.

[0009] In a further embodiment of the invention there
is provided an exhaust gas diffuser in which both ends
of the cross member are in communication with the ex-
terior of the exhaust gas cylinder thereby forming a pair
of air inlets. This is seen as a particularly useful config-
uration of exhaust gas diffuser and a large amount of air
will be drawn into the exhaust gas diffuser for mixing with
the turbulent spinning vortex flow of exhaust gases which
will allow for the exhaust gases to be diluted to a greater
extent.

[0010] Inone embodiment of the invention there is pro-
vided an exhaust gas diffuser in which there are provided
a pair of deflector plates mounted internal the cross mem-
ber adjacent the air vent for turning a flow of air entering
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the cross member through the air inlets into a secondary
turbulent spinning vortex flow of air as it exits the cross
member through the air outlet. This is seen as particularly
advantageous as the air coming into the exhaust gas
diffuser for mixing with the turbulent spinning vortex flow
of exhaust gases will itself become a turbulent spinning
vortex flow which will assist in the mixing of the air and
the exhaust gases and ensure that the maximum amount
of cooling and dilution may be achieved.

[0011] In another embodiment of the invention there
is provided an exhaust gas diffuser in which there is pro-
vided an elongate guide pipe mounted on the cross mem-
ber and substantially orthogonal thereto, one end of the
elongate guide pipe surrounding the air ventand the other
end of the elongate guide pipe facing away from the ex-
haust gas inlet and thereby forming the air outlet. By hav-
ing the guide pipe, the spinning vortex of air is allowed
to properly form and establish itself before it is allowed
to mix with the turbulent spinning vortex flow of exhaust
gases. This ensures that the air and the exhaust gases
will mix to the optimum amount possible.

[0012] In a further embodiment of the invention there
is provided an exhaust gas diffuser in which the air outlet
is located adjacent one end of the elongate pipe and the
elongate pipe is cranked intermediate its ends so that
the air outlet faces away from the exhaust gas inlet of
the exhaust gas cylinder. This is seen as a simple con-
struction of exhaust gas diffuser that will allow a flow of
air to be mixed with the turbulent spinning vortex flow of
exhaust gases.

[0013] Inoneembodimentof the invention there is pro-
vided an exhaust gas diffuser in which the air outlet is
located substantially along the longitudinal axis of the
exhaust gas cylinder in a position for communication with
the interior of a turbulent spinning vortex flow of exhaust
gases. By positioning the air outlet so that the air com-
municates with the interior of the turbulent spinning vor-
tex flow of exhaust gases, the air will be able to mix very
thoroughly and quickly with the exhaust gases and fur-
thermore, by placing the air outlet in this position, the
turbulent spinning vortex flow of exhaust gases will itself
cause a vacuum at its centre thereby causing the air to
be drawn through the air inlet from the exterior of the
exhaust gas cylinder into the centre of the turbulent spin-
ning vortex flow of exhaust gases. This means that air
will not have to be pumped into the exhaust gas cylinder
by other means which reduces the operating costs of the
exhaust gas diffuser.

[0014] In another embodiment of the invention there
is provided an exhaust gas diffuser in which there are
provided a plurality of air venting apertures formed along
the length of the pipe, each of the air venting apertures
being of a diameter less than the diameter of the air vent
and each of the air venting apertures facing away from
the exhaust gas inlet of the exhaust gas cylinder. By hav-
ing these additional air venting apertures, it will be pos-
sible to create Karman street vortices internal the exhaust
gas diffuser which will also cause mixing of air with the
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exhaust gases thereby further diluting and cooling the
exhaust gases.

[0015] In a further embodiment of the invention there
is provided an exhaust gas diffuser in which the air intro-
ducer further comprises a plurality of apertures circum-
ferentially spaced around the exhaust gas cylinder in a
position downstream of the primary vortex inducer. By
having air apertures circumferentially spaced around the
exhaust gas cylinder, the turbulent spinning vortex flow
of exhaust gases will also cause air to be drawn inwards
through the apertures and this air will mix with the turbu-
lent spinning vortex flow of exhaust gases, thereby cool-
ing and diluting the exhaust gases.

[0016] Inone embodiment of the invention there is pro-
vided an exhaust gas diffuser in which the exhaust gas
cylinder further comprises an integral exhaust gas diffus-
er bowl substantially frusto-conical in shape, the exhaust
gas diffuser bowl tapering outwardly towards the exhaust
gas outlet. This is seen as a useful shape of exhaust gas
diffuser as the turbulent spinning vortex flow of exhaust
gases will be allowed to expand outwardly as it develops
thereby allowing the gases to dilute somewhat as they
are being introduced to the air for mixing with the air.
[0017] In another embodiment of the invention there
is provided an exhaust gas diffuser in which there are
provided a plurality of apertures circumferentially spaced
around the narrowest portion of the exhaust gas diffuser
bowl. By having the apertures spaced around adjacent
the narrowest portion of the exhaust gas diffuser bowl,
air will be drawn into the exhaust gas diffuser bowl as
the turbulent spinning vortex flow of exhaust gases ex-
pands out into the larger part of the bowl. This will cause
to further cool the exhaust gases down.

[0018] In a further embodiment of the invention there
is provided an exhaust gas diffuser in which the circum-
ference of the narrowest portion of the exhaust gas dif-
fuser bowl is greater than the circumference of the ex-
haust gas cylinder and there is provided an annular ring
mounted intermediate the exhaust gas diffuser bowl and
the exhaust gas cylinder connecting the exhaust gas dif-
fuser bowl to the exhaust gas cylinder, the annular ring
having a plurality of apertures circumferentially spaced
around its surface. This is seen as a particularly useful
construction to have as not only will the apertures allow
air to be drawn into the diffuser bowl for mixing with the
exhaust gases but the apertures will also allow for drain-
age of any rain water that may fall into the diffuser bowl
should the exhaust gas diffuser be mounted on an upright
exhaust pipe.

[0019] Inoneembodimentofthe inventionthereis pro-
vided an exhaust gas diffuser in which there is further
provided a rain protector shield mounted internal the dif-
fuser bowl. By having a rain protector shield, it will be
possible to prevent rain from traveling down the exhaust
gas diffuser into the exhaust pipe of an engine. This will
help to protect the engine particularly when the engine
is not running as rain water can cause serious damage
to the engine if it is allowed to enter the engine through
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the exhaust pipe.

[0020] In another embodiment of the invention there
is provided an exhaust gas diffuser in which the rain pro-
tector shield is substantially frusto-conical in shape and
tapers outwardly towards the exhaust gas outlet of the
exhaust gas cylinder, the circumference of the widest
portion of the rain protection shield being greater than
the circumference of the exhaust gas cylinder. This is
seen as a useful construction of rain shield that will act
to move rain water away from the exhaust pipe to be
safely drained away.

[0021] In a further embodiment of the invention there
is provided an exhaust gas diffuser in which the primary
vortex inducer further comprises an elongate vortex cyl-
inder mounted internal the exhaust gas cylinder substan-
tially in line with a laminar flow of exhaust gases passing
through the exhaust gas cylinder, the elongate vortex
cylinder having at least one helical strake mounted on
the outer surface thereof. This is seen as a particularly
efficient construction of primary vortex inducer that is
both robust and relatively simple and cost efficient to
manufacture. The primary vortex inducer will be easily
positioned within the exhaust gas diffuser and will be very
efficient at producing a turbulent spinning vortex flow of
exhaust gases.

[0022] Inone embodimentof the invention there is pro-
vided an exhaust gas diffuser in which the elongate vortex
cylinder has a pair of helical strakes mounted on the outer
surface thereof. By having a pair of helical strakes it will
be possible to create two turbulent spinning vortex flow
of exhaust gases which will allow for more effective mix-
ing of the exhaust gases with the air that is introduced
into the exhaust gas diffuser.

[0023] In another embodiment of the invention there
is provided an exhaust gas diffuser in which the end of
the vortex cylinder facing the flow of exhaust gases is
tapered into a conical portion, the apex of which facing
the flow of exhaust gases. By tapering the vortex cylinder
end in this fashion, the exhaust gases will more easily
be trained over the helical strakes for turning into turbu-
lent spinning vortex flows of exhaust gases.

[0024] In a further embodiment of the invention there
is provided an exhaust gas diffuser in which the primary
vortex inducer further comprises a vortex cone, mounted
internal and substantially in line with a flow of exhaust
gases passing through the exhaust gas cylinder. This is
seen as a useful alternative device for creating a turbulent
spinning vortex flow of exhaust gases that is also simple
and cost effective to construct.

[0025] Inone embodiment of the invention there is pro-
vided an exhaust gas diffuser in which the primary vortex
inducer further comprises a half ball, mounted internal
and substantially in line with a flow of exhaust gases
passing through the exhaust gas cylinder. This is also
seen as a useful alternative device for creating a turbulent
spinning vortex flow of exhaust gases that is also simple
and cost effective to construct.

[0026] In another embodiment of the invention there
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is provided an exhaust gas cylinder in which the primary
vortex inducer is mounted centrally and substantially co-
axially with the exhaust gas cylinder. This will ensure that
the turbulent spinning vortex flow of exhaust gases will
be formed evenly throughout the exhaust gas cylinder
and will expand evenly on all sides of the primary vortex
inducer without significant amounts of gases rebounding
off the side walls of the exhaust gas cylinder and disrupt-
ing the turbulent spinning vortex flow of exhaust gases.
[0027] In a further embodiment of the invention there
is provided an exhaust gas cylinder in which the primary
vortex inducer is mounted centrally and substantially co-
axially with the exhaust gas cylinder on the elongate pipe.
This is seen as particularly useful and it is envisaged that
the pipe and the primary vortex inducer may indeed be
constructed as a single unit that will ease manufacturing
of the device.

[0028] In a still further embodiment of the invention,
the exhaust gas diffuser is adopted for connection onto
an exhaust pipe of an engine, the exhaust gas cylinder
having a greater internal diameter than the exhaust pipe.
[0029] Ideally, the exhaust gas diffuser is formed inte-
grally with an exhaust pipe of an engine, the exhaust gas
cylinder having a greater internal diameter than the ex-
haust pipe.

Detailed Description of the Invention

[0030] The invention will now be more clearly under-
stood from the following description of some embodi-
ments thereof, given by way of example only, with refer-
ence to the accompanying diagrammatic drawings, in
which:

Fig. 1 is a front elevation part cross sectional view
of an exhaust gas diffuser in accordance with the

invention;

Fig. 2 is a plan view of the exhaust gas diffuser of
Fig. 1;

Fig. 3 is a front elevation part cross sectional view
similar to Fig. 1 rotated through 90°;

Fig. 4 is a plan view of the exhaust gas diffuser as
in Fig. 3;

Fig. 5 is a further elevation of portion of the diffuser;

Fig. 6 is an elevation similar to Fig. 5 shifted through
90°;

Fig. 7 is a cross sectional view of the arrangement
of Fig. 5 taken along the lines A - A;

Fig. 8is a view similar to that shown in Fig. 7 showing
part of the operation of the diffuser;
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Fig. 9 is a view similar to Fig. 5 illustrating part of the
operation of the diffuser;

Fig. 10 illustrates a turbulent spinning vortex flow of
exhaust gases created by a primary vortex inducer
of the diffuser;

Fig. 11 illustrates an inner turbulent spinning vortex
flow of ambient temperature air created by a sec-
ondary vortex inducer of the diffuser;

Fig. 12 illustrates an outer turbulent spinning vortex
flow of ambient temperature air created by a tertiary
vortex inducer of the diffuser;

Fig. 13 is a perspective part cross sectional view
illustrating an exhaust gas diffuser in operation;

Fig. 14 illustrates a Karman vortex street formed in
the diffuser;

Fig. 15 is a front elevation cross sectional view of an
alternative embodiment of exhaust gas diffuser ac-
cording to the invention; and

Fig. 16 is a plan view of the exhaust gas diffuser
shown in Fig. 15.

[0031] Referring to the drawings and initially to Figs. 1
to 4 thereof, there is shown an exhaust gas diffuser, in-
dicated generally by the reference numeral 1, comprising
an elongate exhaust gas cylinder 3 having an exhaust
gas inlet 5 and an exhaust gas outlet 7. A primary vortex
inducer (PVI) 9 comprising an elongate vortex cylinder
11 is positioned internal the exhaust gas cylinder and is
substantially coaxial with the exhaust gas cylinder and
substantially in line with a flow of exhaust gases (not
shown) passing through the exhaust gas cylinder 3. The
PVI further comprises a pair of helical strakes 13(a), 13
(b) formed along the length of the vortex cylinder 11.

[0032] There is further provided an air introducer 15
for introducing air from a position external the exhaust
gas cylinderto a position internal the exhaustgas cylinder
downstream of the PVl havinganairinletand an air outlet.
The air introducer 15 comprises a pipe having a substan-
tially inverted T-shape comprising a cross member 17
mounted transversely across the exhaust gas cylinder 3
and an elongate guide pipe 19 connected to the cross
member intermediate its ends. Each of the ends 21(a),
21(b) of the cross member 17 are in communication with
the ambient air external the exhaust gas cylinder thereby
forming air inlets and there is provided an air vent 22
formed intermediate the cross members ends 21a, 21 b
and facing away from the exhaust gas inlet 5 of the ex-
haust gas cylinder. One end of the guide pipe 19 sur-
rounds the air vent 22 formed in the cross member 17
intermediate its ends, and the other end 23 of the guide
pipe 19, which forms the air outlet, is positioned facing
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away from the exhaust gas inlet in a location for commu-
nication with the interior of a primary spinning vortex of
exhaust gases (not shown) formed in the exhaust gas
cylinder. A diffuser bowl 25 is connected to the gas outlet
7, the diffuser bowl 25 being frusto-conical in shape, ta-
pering outwardly from the gas outlet 7. The air introducer
comprising a pipe, one end of which being in communi-
cation with the air external the exhaust gas cylinder and
the other end of which being in communication with the
interior of the exhaust gas cylinder, is also referred to
throughout this specification as a secondary vortex in-
ducer (SVI) and these terms may be used interchange-
ably throughout the specification.

[0033] Referring specifically to Figs. 2 and 4 of the
drawings, there is illustrated an air introducer formed by
a plurality of apertures 27 spaced circumferentially about
the end of the diffuser bowl 25 connected to the gas outlet
7. The air introducer formed by a plurality of air apertures
27 is also referred to throughout this specification as a
tertiary vortex inducer (TVI) and these terms may be used
interchangeably throughout the specification. A plurality
of air venting apertures 29 are formed in the cross mem-
ber 17 of the SVI 15 facing the gas outlet 7. Each of the
air venting apertures 29 is of a diameter less than the
diameter of the air vent 22.

[0034] Referringto Figs. 5 and 6 of the drawings, there
is shown a combined PVI 9 and SVI 15 for use with the
present invention. The PVI 9 and SVI 15 are formed as
one unit which may be subsequently attached to the ex-
haust gas cylinder by welding or any other suitable meth-
od. The plurality of air venting apertures 29 are punched
in the side of the cross member 17 of the SVI, facing the
gas outlet (not shown). The cross member is substantially
cylindrical in shape and the air venting apertures 29 of
the cross member 17 are asymmetrical to promote rota-
tional flow in the ambient temperature air drawn into the
SVI 15. Referring to Figs. 7 and 8, a pair of arcuate de-
flector plates 31(a), 31(b) is provided mounted internal
the cross member 17 adjacent to air vent 22.

[0035] In use, as air is drawn into the cross member
17 of the air introducer through its ends 21(a) and 21(b),
it travels along the cross member 17 and is directed
against arcuate deflector plates 31(b) and 31(a) respec-
tively. Essentially, there are two opposed but offset
streams of air. The arcuate deflector plates impart a spin-
ning motion on the air flow passing through the air intro-
ducer, thereby forming a secondary turbulent spinning
vortex flow of air. The spinning flow of air travels upwards
out of the cross member through the air vent 22 into the
guide pipe 19 and from there is delivered to a position
internal a turbulent spinning vortex flow of exhaust gases.
[0036] Referring to Fig. 9, there is shown a combined
PVI and SVl illustrating the formation of a turbulent spin-
ning vortex flow of exhaust gases. The exhaust gases
passing over the PVI are separated into two separate
gas flows, 33(a) and 33(b), by the helical strakes 13(a)
and 13(b). These flows of exhaust gases then follow the
helical strakes up along the vortex cylinder 11 along its
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length until the attachment is broken once the gas flows
33(a) and 33(b) encounter the cross member 17 of the
SVI. This results in a turbulent spinning vortex flow of
exhaust gases being created.

[0037] Referring to Fig. 10, there is shown a diagram-
matic representation of the turbulent spinning vortex flow
of exhaust gases created by the PVI. Exhaust gases 35
enter the exhaust gas diffuser 1 through inlet 5 and pass
over the vortex cylinder 11 of the PVI 9. The exhaust
gases follow the helical strakes (not shown) as described
previously on the PVI 9 which impart a spinning turbulent
flow to the exhaust gases 35. The exhaust gases sepa-
rate into two separate streams of exhaust gases but for
reasons of clarity, only one stream of the exhaust gases
is shown. The gases accelerate as they are guided by
the strakes (not shown) on the vortex cylinder 11 of the
PVI 9 so that a turbulent spinning vortex flow is created.
This spinning vortex expands outwardly once the gas 35
separates from the end of the vortex cylinder into the
diffuser bowl 25 before exiting the diffuser bowl into the
atmosphere. By having the spinning vortex flow the ex-
haust gases are retained in the exhaust gas diffuser for
some time before exiting the diffuser bowl 25.

[0038] Referring to Fig. 11, there is shown a diagram-
matic representation of the creation of a secondary tur-
bulent spinning vortex of ambient air created by the SVI
15. The primary turbulent spinning vortex flow of exhaust
gases (not shown) described previously will have a vac-
uum created in its centre. This vacuum causes an intake
of air 36 through ends 21(a) and 21(b) of the SVI 15. The
air 36 entering the SVI 15 is given a spinning vortex mo-
tion, as described previously, by the deflector plates (not
shown) located internal the cross member of the SVI 15
before the spinning vortex of air 37 is drawn upwards
through the guide pipe 19 of the SVI 15 into the vacuum
at the centre of the primary spinning turbulent vortex flow
of exhaust gases (not shown). In this way, a spinning
vortex of air 37 is formed inside the spinning vortex of
exhaust gases (not shown).

[0039] Referring to Fig. 12, there is shown a diagram-
matic representation of the formation of a spinning vortex
flow of ambient air external the spinning vortex of exhaust
gases (not shown), namely, a tertiary vortex. An air
stream 38 is drawn in through apertures 27, which for
reasons of clarity only one of which is shown, located in
the portion of the diffuser bowl 25 adjacent the outlet 7
of the exhaust gas cylinder 3. This air stream 38 is drawn
into the diffuser bowl by the motion of the spinning tur-
bulent vortex flow of exhaust gases (not shown) inside
the diffuser bowl 25. The spinning turbulent vortex flow
of exhaust gases (not shown) imparts a spinning motion
on the air drawn in through the apertures 27, thereby
creating a tertiary turbulent spinning vortex air flow, indi-
cated by the reference numeral 39. This tertiary vortex
of air will be formed outside the primary vortex of exhaust
gases.

[0040] Referring to Fig. 13, there is shown a diagram-
matic representation of the exhaust gas diffuser in oper-

10

15

20

25

30

35

40

45

50

55

ation. This shows the three vortices combined together.
The exhaust gas diffuser 1 is connected to an exhaust
pipe 41 of a diesel engine (not shown). The exhaust gas-
es emitted by the engine pass over the primary vortex
inducer (not shown). This creates a turbulent spinning
vortex flow of exhaust gas 43. The turbulent spinning
vortex flow of exhaust gases 43 will in turn create a vac-
uum at its centre. This vacuum will cause an air stream
36 of ambient temperature air to be drawn in through the
inlets 21(a) and 21(b) into the secondary vortex inducer.
The air stream 36 passes over the arcuate deflector
plates (not shown) which impart a spinning motion on the
air stream 36 which is drawn upwards through the SVI
15 into the vacuum of the centre of the spinning vortex
of exhaust gases. A spinning vortex of air 45 internal the
spinning vortex of exhaust gases 43 is thereby created.
Finally, air streams 38 of ambient temperature air are
drawn in through the apertures 27 in the diffuser bowl 25
by the spinning vortex of exhaust gas 43. The air streams
36 drawn into the diffuser bowl 25 are caused to rotate
due to the motion of the spinning vortex of exhaust gas
43. This in turn creates an outer spinning vortex of air
47. The spinning vortex of exhaust gas 43 is therefore
sandwiched between the inner spinning vortex of air 45
and the outer spinning vortex of air 47. The spinning vor-
tex of exhaust gas is cooled and diluted between the two
adjacent spinning vortices of ambient temperature air,
before exiting the diffuser bowl 25.

[0041] In addition to the exhaust gas being cooled be-
tween the two spinning vortices of air, ambient temper-
ature air is introduced into the vortex flow of exhaust gas
through the air venting apertures 29 formed in the cross
member 17 of the SVI.

Fig. 14 shows a side view of an exhaust gas flow 51 as
it encounters the cross member of the SVI. The exhaust
gases part into two streams of gases 52a, 52b before
joining up again on the leeward side of the cross member.
As the turbulent spinning vortex flow passes over the
cylindrical cross member 17 of the secondary vortex in-
ducer, a partial vacuum is formed on the leeward side of
the cylinder as the two gas streams will not recombine
instantaneously as they reach the far side of the cross
member. This partial vacuum causes air to be drawn into
the SVI through the inlets 21 (a) and 21(b) and passed
through the air venting apertures 29 into the vacuum on
the leeward side of the cross member. A Karman vortex
street comprising a regular pattern of stable staggered
vortices is formed as the gases pass over the cross mem-
ber 17 and the ambient air passing through the air venting
apertures 29 is mixed with the exhaust Karman vortex
street gas flow on the leeward side of the cross member
17. This mixing of exhaust gases with ambient air causes
further cooling and dilution of the exhaust gases.
[0042] ReferringnowtoFigs.15and 16, thereis shown
an alternative construction of exhaust gas diffuser 1 ac-
cording to the present invention, where like parts have
been given the same reference numerals as before. The
exhaust gas diffuser 1 further comprises a rain guard
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protector 54. The rain guard protector 54 is substantially
frusto-conical in shape, the narrow end of which is con-
nected to the air outlet 23 of the guide member 19. The
rain guard protector tapers outwardly towards the ex-
haust gas outlet of the diffuser bowl 25. The widest por-
tion of the rain guard protector 54 is wider than the ex-
haust gas outlet 7 of the exhaust gas cylinder. In use,
the exhaust gas diffuser with rain guard protector may
be mounted on a vertical exhaust pipe (not shown). Rain
falling on the exhaust gas diffuser will either fall on the
interior of the rain guard protector 54 or will fall on the
interior walls of the diffuser bowl 25. Rain falling on the
interior of the rain guard protector 54 will flow downwardly
through the air outlet 23 of the secondary vortex inducer,
through the guide pipe 19 and then out through the cross
member 17 until it exits through the air inlets 21 (a) and
21(b). Rain falling on the interior of the diffuser bowl 25
will travel down along the sides of the diffuser bowl and
will be drained out of the diffuser bowl! through apertures
27 (not shown). In this way, rain will not be able to travel
into the exhaust pipe of the engine when the engine is
not operational. All the rain will be drained safely away
from the exhaust of the engine.

[0043] It is envisaged that other suitable types of pri-
mary vortex inducers may be used, such as a vortex
cone, half ball, or other known devices that will cause a
vortex to form in the exhaust gases. It is important that
a turbulent spinning vortex flow of exhaust gases is cre-
ated which may in turn be mixed with a spinning vortex
flow of ambient air.

[0044] Inaddition to the above, itis envisaged that var-
ious different shapes of secondary vortex inducers could
be provided other than the invented T-shaped construc-
tion described above. For example, it is envisaged that
a simple elongate guide pipe having an air inlet in com-
munication with the air external the exhaust gas cylinder
and an air outlet in communication with the interior of the
exhaust gas cylinder could be provided. What is impor-
tant is that the secondary vortex inducer allows for a path
of air to be introduced from the exterior of the exhaust
gas cylinder to the interior so that a stream of air is de-
livered to the interior of a turbulent spinning vortex flow
of exhaust gases. In the embodiment shown the cross
member 17 extends across the entire interior of the ex-
haust gas cylinder but the secondary vortex inducer need
only extend from the side wall of the exhaust gas cylinder
to a position internal the exhaust gas cylinder, preferably
substantially in line with the longitudinal access of the
exhaust gas cylinder. Indeed, the elongate pipe could be
cranked intermediate its ends into a right angle or other
such angle so that the air outlet faces away from the
exhaust gas inlet of the exhaust gas cylinder.

[0045] Itis further envisaged that the internal spinning
vortex of air or the external spinning vortex of air could
be provided alone with the exhaust gas and both need
not necessarily be supplied. Similarly the air venting ap-
ertures 29 providing the ports for introducing air into the
Karman vortex street may also be provided either alone
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or in conjunction with the inner or outer spinning vortices
of ambient air. Furthermore, the apertures 27 could be
supplied on the side of the gas cylinder 3, instead of the
gas diffuser bowl 25. What is important is that the air is
introduced in such a way so that the spinning vortex flow
of exhaust gases will impart a spinning vortex flow on the
air entering through the apertures 27.

[0046] Finally, although this invention has been de-
scribed in relation to a diesel oil burning boiler and diesel
engines it is envisaged that the same principles could be
applied to other exhaust gases such as those coming
from petrol engines and the like. What is important is that
the hot gases may be cooled significantly by the device
described, as well as being dispersed into a less concen-
trated form by the device.

[0047] In the specification the terms "comprise, com-
prises, comprised and comprising" or any variation there-
of and the terms "include, includes, included and includ-
ing" or any variation thereof are considered to be totally
interchangeable and they should all be afforded the wid-
est possible interpretation and vice versa.

[0048] The invention is not limited to the embodiment
hereinbefore described, but may be varied in both con-
struction and detail.

Claims

1. An exhaust gas diffuser (1) comprising an elongate
exhaust gas cylinder (3) having an exhaust gas inlet
(5) and an exhaust gas outlet (7), the exhaust gas
diffuser further comprising a primary vortex inducer
(9) located internal the exhaust gas cylinder for turn-
ing a substantially laminar flow of exhaust gases
flowing through the exhaust gas cylinder (3) into a
turbulent spinning vortex flow of exhaust gases, and
an air introducer (15) for introducing air from a posi-
tion external the exhaust gas cylinder (3) to a position
internal the exhaust gas cylinder (3) downstream of
the primary vortex inducer (9) for mixing with the tur-
bulent spinning vortex flow of exhaust gases.

2. An exhaust gas diffuser (1) as claimed in claim 1 in
which the air introducer (15) further comprises an
elongate pipe having an air inlet (21a, 21b) and an
air outlet (23) and a throughbore therebetween, the
airinlet (21 a, 21 b) being in communication with the
exterior of the exhaust gas cylinder (3) and the air
outlet (23) being in communication with the interior
of the exhaust gas cylinder (3).

3. An exhaust gas diffuser (1) as claimed in claim 2 in
which the elongate pipe (15) comprises a cross
member (17) mounted transversely across the ex-
haust gas cylinder (3), at least one end (21a, 21b)
of which being in communication with the exterior of
the exhaust gas cylinder (3) thereby forming the air
inlet, the cross member (17) having an air vent (22)
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formed intermediate its ends (21 a, 21 b) facing away
from the exhaust gas inlet (5) of the exhaust gas
cylinder (3) thereby forming the air outlet (23).

An exhaust gas diffuser (1) as claimed in claim 3 in
which both ends (21 a, 21 b) of the cross member
(17) are in communication with the exterior of the
exhaust gas cylinder (3) thereby forming a pair of air
inlets.

An exhaust gas diffuser (1) as claimed in claim 4 in
which there are provided a pair of deflector plates
(31a, 31b) mounted internal the cross member (17)
adjacent the air vent (22) for turning a flow of air
entering the cross member (17) through the air inlets
(21a, 21b) into a secondary turbulent spinning vortex
flow of air as it exits the cross member (17) through
the air vent (22).

An exhaust gas diffuser (1) as claimed in any of
claims 3 to 5 in which there is provided an elongate
guide pipe (19) mounted on the cross member (17)
and substantially orthogonal thereto, one end of the
elongate guide pipe (19) surrounding the air vent (22)
and the other end of the elongate guide pipe facing
away from the exhaust gas inlet (5) and thereby form-
ing the air outlet.

An exhaust gas diffuser (1) as claimed in claim 2 in
which the air outlet is located adjacent one end of
the elongate pipe and the elongate pipe is cranked
intermediate its ends so that the air outlet faces away
from the exhaust gas inlet (5) of the exhaust gas
cylinder (3).

An exhaust gas diffuser (1) as claimed in any of
claims 2 to 7 in which the air outlet is located sub-
stantially along the longitudinal axis of the exhaust
gas cylinder (3) in a position for communication with
the interior of a turbulent spinning vortex flow of ex-
haust gases.

An exhaust gas diffuser (1) as claimed in any of
claims 2 to 8 in which there are provided a plurality
of air venting apertures (29) formed along the length
of the pipe, each of the air venting apertures (29)
being of a diameter less than the diameter of the air
vent (22) and each of the air venting apertures (29)
facing away from the exhaust gas inlet (5) of the ex-
haust gas cylinder (3).

An exhaust gas diffuser (1) as claimed in any pre-
ceding claim in which the air introducer (15) further
comprises a plurality of apertures (27) circumferen-
tially spaced around the exhaust gas cylinder (3) in
a position downstream of the primary vortex inducer.

An exhaust gas diffuser (1) as claimed in any pre-
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ceding claim in which the exhaust gas cylinder (3)
further comprises an integral exhaust gas diffuser
bowl (25) substantially frusto-conical in shape, the
exhaust gas diffuser bowl (25) tapering outwardly
towards the exhaust gas outlet.

An exhaust gas diffuser (1) as claimed in claim 11
in which there are provided a plurality of apertures
(27) circumferentially spaced around the narrowest
portion of the exhaust gas diffuser bowl (25).

An exhaust gas diffuser (1) as claimed in claim 11
in which the circumference of the narrowest portion
of the exhaust gas diffuser bowl (25) is greater than
the circumference of the exhaust gas cylinder (3)
and there is provided an annular ring mounted inter-
mediate the exhaust gas diffuser bowl (25) and the
exhaust gas cylinder (3) connecting the exhaust gas
diffuser bowl (25) to the exhaust gas cylinder, the
annular ring having a plurality of apertures (27) cir-
cumferentially spaced around its surface.

An exhaust gas diffuser (1) as claimed in any of
claims 11 to 13 in which there is further provided a
rain protector shield (54) mounted internal the dif-
fuser bowl (25).

An exhaust gas diffuser (1) as claimed in claim 14
in which the rain protector shield (54) is substantially
frusto-conical in shape and tapers outwardly towards
the exhaust gas outlet (7) of the exhaust gas cylinder
(3), the circumference of the widest portion of the
rain protector shield (54) being greater than the cir-
cumference of the exhaust gas cylinder (3).

An exhaust gas diffuser (1) as claimed in any pre-
ceding claim in which the primary vortex inducer (9)
further comprises an elongate vortex cylinder (11)
mounted internal the exhaust gas cylinder (3) sub-
stantially in line with a laminar flow of exhaust gases
passing through the exhaust gas cylinder, the elon-
gate vortex cylinder (11) having at least one helical
strake (13a, 13b) mounted on the outer surface
thereof.

An exhaust gas diffuser (1) as claimed in claim 16
in which the elongate vortex cylinder (11) has a pair
of helical strakes (13a, 13b) mounted on the outer
surface thereof.

An exhaust gas diffuser (1) as claimed in claim 16
or 17 in which the end of the vortex cylinder (11)
facing the flow of exhaust gases is tapered into a
conical portion, the apex of which facing the flow of
exhaust gases.

An exhaust gas diffuser (1) as claimed in any of
claims 1 to 15 in which the primary vortex inducer
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(9) further comprises a vortex cone, mounted internal
and substantially in line with a flow of exhaust gases
passing through the exhaust gas cylinder (3).

An exhaust gas diffuser (1) as claimed in any of
claims 1 to 15 in which the primary vortex inducer
(9) further comprises a half ball, mounted internal
and substantially in line with a flow of exhaust gases
passing through the exhaust gas cylinder (3).

An exhaust gas diffuser (1) as claimed in any pre-
ceding claim in which the primary vortex inducer (9)
is mounted centrally and substantially co-axially with
the exhaust gas cylinder (3).

An exhaust gas diffuser (1) as claimed in any of
claims 2 to 9 in which the primary vortex inducer (9)
is mounted centrally and substantially co-axially with
the exhaust gas cylinder (3) on the elongate pipe.

An exhaust gas pipe having an exhaust gas diffuser
(1) as claimed in any preceding claim connected
thereto.
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