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The invention relates to equipment for burning vapor-
ific fuel in a ducted stream of combustion-supporting gas
and is particularly applicable in circumstances where the
velocity of the gas stream is high, as in the case of con-
tinuous combution gas turbine plant for example.

In combustion systems for such plants it has been previ-
ously proposed to place a baffle in the stream in the wake
of which the gases have a recirculating motion. Fuel is
burnt in the wake of the baffle and the flame there is sta-
bilized because the recirculation draws hot burnt gases
upstream to mix with and ignite the unburnt fuel and air
flowing around the baffle edge. If the recirculating gases
are insufficiently hot to cause sufficient fresh reaction for
the supply of such recirculating gases to be maintained,
then the flame would be extinguished. Extinction is aided
by a high velocity gas stream, by small baffle dimensions
and by unduly low temperatures and pressures. An ob-
ject of the present invention is to arrange the combustion
system in such manner that flames are less easily extin-
guished than heretofore.

Broadly stated, the present invention provides a com-
bustion system for burnming vaporific fuel in a ducted
stream of fast moving combustion-supporting gas com-
prising a duct defining a path for the said gas stream, a
flame-stabilizing baffle positioned in the duct, means for
introducing fuel into the duct for combustion in the gas
stream, and means for encouraging the complete com-
bustion, in a sheltered region afforded by the baffle, of
some of the said gas before that gas comes into contact
with unburnt gas which has flowed past the baffle.

" According to one aspect of the invention the bafile is so
shaped and positioned in the duct that some of the gas
flowing past the baffle is recirculated in the wake thereof
to form the aforesaid sheltered region. The aforesaid
means for encouraging complete combustion may be con-
stituted by an open-ended tube extending lengthwise in the
wake of the baffle and so positioned that burnt gas is re-
circulated through the tube from a downstream part of
the combustion zone to an upstream part near the baffle.
This tube discourages the recirculation of incompletely
burnt gases- by virtue of the position of its downstream
end and therefore tends to ensure that only burnt gas
comes into contact with unburnt gas which has flowed past
the baffle. Alternatively or additionally to the inclusion
of the aforesaid tube, the downstream surface of the baffle
may be catalytic, the catalyst causing partly burnt recir-
culated gas to complete its combustion at the said sur-
face before the partly burnt gas comes into contact with
unburnt gas which has flowed past the baffle. Follow-
ing the recirculation of the burnt gas and its mixing with
unburnt gas which has flowed past the baffle, it is desirable
that ignition should occur; but it is possible that the baffle
may have chilled the recirculated burnt gas, thereby pre-
venting ignition. According to an embodiment of the in-
vention, therefore, means are provided for extracting
from the system the surface layer of burnt gas contacting
the downstream surface of the baffle. The baffle may be
hollow and the downstream surface thereof porous or
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apertured and means may be provided for extracting by
suction recirculated gas in contact with the said surface
through the pores or apertures therein.

According to another aspect of the invention the baffie
comprises an open-ended tube extending lengthwise of the
duct, the inside thereof constituting the aforesaid shel-
tered region and an insert of refractory material contained
within the tube, the insert presenting a large surface area
to gas flowing through the tube for encouraging the com-
plete combustion of the said gas, the burnt products pass-
ing from the downstream end of the tube and there mixing
with and igniting the unburnt gas which has passed around
the outside of the tube, The refractory insert may be
impregnated with a catalyst such as platinum or palladium
and may be a single body of a porous nature or having a
plurality of lengthwise extending throughways.

By way of example, several embodiments of the inven-
tion will now be described with reference to the accom-
panying drawings in which:

Figure 1 is a longitudinal sectional view of the duct
showing one embodiment of the invention.

Figure 2 is a sectional view of Figure 1 in the direction
of arrow 1I, '

Figure 3 is a view similar to Figure 1 showing a modi-
fication of the embodiment,

Figure 4 is a sectional view of Figure 3 in the direc-
tion of arrow IV, :

Figure 5 is a longitudinal sectional view of the duct
showing another embodiment of the invention,

Figure 6 is a longitudinal sectional view of the duct
showing a combination of the embodiments shown in
Figures 1 and 5,

Figure 7 is a longitudinal sectional view of the duct
showing another embodiment of the invention,

Figure 8 is a longitudinal sectional view of the duct
showing yet another embodiment of the invention, and

Figure 9 is a sectional view of Figure 8 in the direction
of arrow IX.

Considering firstly the embodiment shown in Figures 1
and 2, 1 denotes the duct through which a fast moving
stream of combustion-supporting gas e.g. air is passing,
the direction of flow being in the direction of arrows A,
Fuel is injected into the air stream in an upstream direc-
tion by means of fuel nozzle 2. The fuel is carried by
the gas stream in droplet form into the region of combus-
tion immediately downstream of a baffle 3. The bafle 3
is of conical form and has its apex pointing upstream and
is hollow. 4 denotes a support for the baffle. The baffle
is so shaped that air flowing over the surface of the baffle
is little disturbed and a relatively stable and sheltered re--
gion in which recirculation of the air occurs is produced
in the wake of the baffle, where it is ignited by igintion
means 20, combustion occurring in this region. An open-
ended tube 5 is mounted axially of the duct 1 on support
members 6 with its upstream end in the vicinity of the
baffle 3. The tube 5 is of such a length that the down-
stream end is in a part of the combustion region in which
combustion is substantially complete. In the arrange-
ment shown in Figures 1 and 2 the tube 5 is so positioned
that the recirculated gas is encouraged to flow through
the tube 5, the gas entering at the downstream end of
tubes 5 and re-emerging at the upstream end of the tube
where it mixes with unburnt air/fuel mixture which has
flowed around the outside of baffle 3. By positioning the
tube § so that the downstream end is in the region where
the combiustion is substantially complete only burnt gas is
recirculated through the tube., This embodiment includ-
ing the baffle. and the tube therefore tends to ensure that
only substantially completely burnt gases mix with the
fresh unburnt air/fuel mixture.

In the modification shown in Figures 3 and 4 the baffle
is of annular form instead of conical form and similarly
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the tube is.also annular..- In Figures -3 -and -5, -reference
numeral 7 denotes the baffle-and 8 denotes the tube. The
other reference numerals uséd are the same as those used
in. Frgures 1 and 2. The afrangemert of baffle 7 -and
tube 8 i the duct -1 #nd -the operation ‘of this system
are similar to those’ déscribed in Figiires -1 'and 2.

‘Figutre 5 shows ariothér embodiment-of -the -invention.
In this ‘émbodiinent 9 ‘tepresents - another comcal-shaped
bafffe ‘causing recirdiilation 6f the -air stréam thereby
forming ‘a combustion -region in -its wake The baffle is
posrtroned With -its -apéx -dirécted upstream -and ‘is -sup-
portéd on a support 4. The -downstream -surface 10 of
the “baflle; ‘that -8 ‘that ‘sufface in contact with ‘the re-
¢ircilated gases, is catalytic. -The: ~Catalyst - employed is
a -refractory materral {mpregnated thh -for. exarnple,
platintim or palladinim, -The: catalyst i i
wediste ‘Contact wifh fHe baffle ;
froin by a- thermally -fnsiilating layer -H, Any partlally
burnt gases which ‘ate récirciilatéd by ‘theé “baffle 9 are
encouraged 16 ‘become eompletely “barnt durmg their
passage over ‘the- Gatalyticisurface ‘10, $o that the recirtu-
lated gases are substantjally comipletely burnt by the time
théy come-iiifo ‘contaét ‘with frésh unburnt air/fusl - mix-
ture which has-flowéd around: the ‘oufer ‘strface ‘of the
baffle.

The embodiment of the inventjon shown in: Flgure 6'is
4 ‘¢ombination of the arrangerients ‘of Figurés 1 and 5,
the conical baffle 3 of Figure ‘1 havmg a catalyttc SUr-
face-10-on its dowhstream face. Thé' catalyst may cover
the whole of the downstream. surface or, s shown in Fig-
ure ‘6, only that paft of the ‘$urface which ‘is Tikely to
be swept by gases fecircilated from tube 5. The catalyst
should be separated from -the baffi¢ by a thermally in-
sulated layer as in Figuré 5; “but for the sake of ‘sim-
plicity this layer has not been shown in Frgure ‘6. The
arifangemetit of Figiire: 6 énsures that ‘should’ ‘any partral—
ly burnt gases be rec1rculated through tube 5, the cata-
Iytic surface 10 will encourage the eomplete'combustron

of fhose gasés before they ‘conde into: conitact
unburnt air/fuel mixture ﬂowmg around thic baffle 3.

In the embodiment shown in Figure 7 the baﬂle 12
is of a hollow conigal ‘form, the apex of the cone being
directed in the upsticam difection. The b e is closed
on its downstream side by a perforated or ‘porous.wal}
I3. A pipe 14 ¢onmects the inside of the baffle to.an
extidction pump iounfed outside the duct 1. ‘As'shown,
this pipe 14 also conmstitutes hie “support for the baffle.
By this afrafigepicnt “the layer of recrrculate pases ‘ad-

]acent the' downstreaimn wall 13 of the, baffle fidy be sucked

away through the wall 13" and the hollow baffle and the
pipe 14. This is done becarise this layer may. have been

cooled by the baffle, thereby reducmg the capabrllty of.

1gmt1ug the unburnt £as. “The hollow baffle arrangement
shown in Figure 7 may be emuloy: d ‘with the tube 5.

nular baffle may be ernployed

In the embodiments shown in Figures 8 and 94 baﬁle
producing recirculation of the type prevrously described is
not employed. Instead, a different form.is shown in

which the baffle comprises an. open—ended tube 15.

throughi which .part of the air/fuel’ mixture flows, the
remamder ﬁowmg around the outside of the tube. Within
the tube there ini an insett made of a refractory material
impregnated with a catalyst, for example, platinum or
palladinm; the insert 16 has a large aumber of. longltudr-
nally extending throughways - 17 for the ppassage of the
alr/ fuel mixture. These throughways constitute a sheltered
region in which complete combustion of the gas flow-
ing through the tube 15 is encouraged by the- catalyst.
The -tube 15 -is supported by legs 18 -and has an exten-
sion 19 in-the -upstream - direction; this extension being
tapered inwardly to increase the shélter afforded by ‘the
baffle. This embddiment tends to: ensure that ‘gases ‘which
fiow ‘through the tube 15 ‘are completely burnt by the

ith fresh
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time they re-emerge and mix with-the air/fuel-flow around

the outside of the baffle. The hot gases emerging from
the tube 15 ignite the fresh air/fuel stream which has
flowed past the baffle. The refractory insert radiates
heat to the walls of the tube théreby providing a means
for preheating the -fresh air/fuel mixture passing over
the “outside of ‘the bafile.

Instead of having throughways 17 the insert may be
in the form of :a porous refractory mass the -gas flow’
occurring -through ‘the ‘pores. Alternatively, “the tube
may be ﬁlled w1th refractory granules or with a‘bundle

..... -Although the
insert descrrbed is constructed from a refractory material
impregnated with a catalytic -substance, it ‘may be €on- -
structed from a- refractory -material ‘that has not been::

impregnated with a catalyst; provided, of course, that

. conditions. are such that the insert alone encourages
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-, stream in the said combustion region, fuel supply
Cin the said duct for supplymg Tuel to the said comb

30

complete combustion.

What T claim is:

1, ‘A combustion apparatus for burning vaporrﬁc fuel
in a stream of fast-moving combustion-supporting #as
comprising a duct defining a path for the said stream, a
flarie-stabilizing baffle or conical shape positioned in the
said duct with the apex of the cone directed upstream, 3
combustion . region immediately- downstream of the said
bn"fﬂe, the said baffle producing turbulence of the’

regi n, ignition means ‘in the said combtistion re
and a ¢ylindrical, ‘continuous gas: recirculating ‘tibe o,

sitioned. within the “duct longrtudrnally thereof, the sard

.. tubé being open ‘at each end, of diameter smaller -than

35

that of thé downstréam end of the ‘said baffle. and .of
length at least substantially the length of ‘the goml 15:
tion region, the upstream end of the said tube bemg just
downstream of the bafile.

2. A combustion apparatus for burmng vaporlﬁc 't el

in, a stream of fast-movmg combustron supportmg gas

40

flame- stabxhzmg baffle posrtroned in the said -duct, a com-
bustion region immediately downstream of. the said bafs.

. ﬂe, the said baflle producmg turbulence of the sajid stream-

45

- tinuous_tube positioned within the . duct longrtud
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- downstream of the baffle and wholly within the wake.
’ thereof

In the embodiments shown in- Frgures 5and 7 an an-" 56

in the said combustion region, means for. extractmg from
the duct a layer of gas immediately adjacent the down-
stream surface of the baffle, fuel - supply means in the 1_(1,
duct for supplymg fuel to the said combustron region,
ignition means in the said combustion region .and a con-
lly.

thereof, the said tube being open at each end -an .
length -at least substantially the length of the - combus-'
tion region, the upstream end-of the- said tube being, just.

3.A. combustron apparatus for burmng vaporrﬁe fuel
in -a-stream "of 'fast-moving combustton-supportmg -gas
comprising a duct -defining a path for the said stream,

.. a flame-stabilizing baffle of open conical shape positioned
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it 'the said duct with the apex of the cone directed up-:
stream, a combustion region unmedrately downstream
of the said baﬁi\,, the said baffle producmg turbulence of
the said stream in the said combustion regron, a’ per-

- meable plate closmg the otherwise.open downstream end

K

of the. said baffle, pipe means connecting the interior of.
the bafile to a region externally of the duct, means con-,
nected to the:said pipe means for extracting from. the

~ duct .gas which has passed through -the said. permeable

70

plate from the said combustion region,: fuel supply means
in the said duct for supplymg fuel to the said- combus-
tion region, ignition means in the said combustion re-
gion and a ¢ylindrical tube positioned within. the -dugt

. longitudinally thereof, the sajd tube being open :at each

({3

end, -of diameter smaller than that of the downstream
giid of the said baffle and of length at ‘least substantially

e
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the length of the combustion region, the upstream end 2,548,087

of the said tube being just downstream of the baffle. 2,592,110

2,622,396
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