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& Premix type muitiport burner.

@& A premix multiport burner in which one port 2
has a bore portion formed by an aperture restricting
means 4, which bore portion is smaller in area than
that of the remaining ports 2 and a thermocouple
probe 5 extending through the aperiure restricting
means 4 into the port 2’ to detect the presence of a
flame within the port 2.
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The present invention relates to a premix type
multiport burner.

Such burners comprise a plenum chamber for
receiving fuel and air for mixing within the chamber
before passage to the burner outlet. The outlet is
formed by one of the walls of the chamber, which
wall will contain a multitude of ports through which
the fuelrair mixture can pass for combustion.

A problem with this type of burner is that the
surfaces surrounding the ports may overheat and
become damaged or can cause the combustion
flame to propagate back through the ports into the
burner with disastrous results.

It is an object of the present invention to pro-
vide a premix type multiport burner.in which this
problem can be mitigated.

According to the present invention we provide
a premix type multiport burner in which one or
more selected poris has or have a bore which at
least in part is smaller in area than that of the
remaining ports and in which means are provided
for detecting the presence of a flame within the or
each selected port.

With this arrangement, should overheating of
the surfaces begin to occur a safe controlled prop-
agation (lightback) of the flame in the selected port
or ports will be induced before the surfaces sur-
rounding the remaining ports are overheated. The
lightback flame is detected and a signal may be
sent to a control box to close a fuel valve so
protecting the burner against excessive overheat of
the combustion surface and ultimately against light-
back occurring in the remaining ports.

Preferably the means for detecting the pres-

ence of a flame in the selected port or poris is an
elongate thermocouple probe.

The selected port or ports is or are contrived
such that following the controiled lightback, the
flame is contained within the port and cannot pro-
ceed upstream into the space from which the re-
maining ports receive their supply of air/gas mix-
ture.

The selected port or ports may have their
smaller area bore portion formed by an aperture
restricting means located adjacent to the upstream
end of the port and the probe may extend through
the restricting means with its tip located between
the restricting means and the downstream end of
the port.

The thermocouple is suitably located not less
than eight orifice diameters downstream of the se-
lected port or ports.

The size of the restricting means is such that
the selected port or ports receives or receive a rate
of flow of mixture sufficiently lower than the normal
ports to ensure that it or they will experience a
higher working temperature and so lightback soon-
er than the remaining ports.
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Embodiments of the invention will now be par-
ticularly described with reference to the accom-
panying drawings, in which :-

Figure 1 is a plan view of the combustion
face of a typical multiport burner in which the ports
are in the form of slots in the outlet wall of the
burner,

Figure 2 is a section through the wall shown
in Figure 1, showing normal combustion occurring,

Figure 3 is a similar view to that shown in
Figure 2 showing the induced lightback phenom-
enon occuring in a selected port,

Figure 4 is a plan view of the combustion
face in the outlet wall of a typical ribbon type
multiport burner modified in accordance with the
present invention, and

Figure 5 is a section through the wall shown
in Figure 4,

Referring to Figures 1 to 3, only the outlet wall
1 of the burner is shown, this forming part of a
plenum chamber (not shown) for receiving fuel and
air for mixing within the chamber.

The outlet wall 1 comprises a slotted plate of
for example a ceramic in which each slot 2 forms
an outlet for the fuel and air mixture, each slot 2
having an identical bore area.

Located in a recess adjacent to the upstream
end 3 of one selected port 2’ is an apertured bore
restrictor 4, the aperture area being less than that
of the rest of the port 2" and indeed of the remain-
ing ports 2. Extending into the port 2 by way of
the restrictor 4 is a thermocouple probe 5 whose
tip 6 terminates about six restrictor aperture hy-
draulic diameters from the upstream end 3 of the
port 2,. The diameter of the probe 5 is such that
there is an annular clearance between the periph-
ery of the probe 5 and the wall of the restrictor
aperture to permit the fuel/air mixiure to enter the
port 2.

The probe 5 is connected to a conirol box 7
which is activated on receiving a signal from the
probe 5 to close a valve 8 which controls the
supply of fuel to the plenum chamber of the bur-
ner.

When combustion is occurring normally as
shown in Figure 2, there is no signal from the
probe 5 and the valve 8 is held open by the control
box 7.

However, when overheating of the combustion
surface begins to occur possibly as a result of a
reduction in the proportion of air in the fueliair
mixture, lightback will occur in the port 2" as shown
in Figure 3 and the flame now contained within this
port 2" will heat the probe 5, thus transmitting a
signal to the control box 7 to close the fuel valve 8.

Referring to Figures 4 and 5 where compo-
nents similar to those shown in Figures 1 to 3 bear
similar reference numerals, the burner outlet wall
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10 is generally formed by a number of undulating
metal strips 11, each strip 11 being held between a
pair of metal spacing elements 12 so that the poris
13 can be formed in the spaces between the strip
11 and the elements 12. 5

In this case however, one strip 12 comprises
two distinct portions 14 and 15 which are spaced
apart to form the selected port 16 with adjacent
spacing.

Secured at the upstream end of the port 16 to 10
the strip portions 14 is an apertured bore restrictor
17, the aperture area being smaller than that of the
selected port 16 and of the remaining ports 13.

Extending into the port 16 by way of the re-
strictor 17 is the thermocouple probe 5. As with the 15
embodiment previously described, the thermocou-
ple tip 6 aiso terminates about six restrictor ap-
erture hydraulic diameters from the upstream end
of the port 16 and forms an annular clearance
between the periphery of the probe 5 and the wall 20
of the restrictor aperture to permit the fuel/air mix-
ture to enter the port 16. :

Claims 25

1. A premix type multiport burner in which one
or more selected ports has or have a bore which at
least in part is smaller in area than that of the
remaining ports and means for detecting the pres- 30
ence of a flame within the or each selected port.

2. A burner as claimed in claim 1 in which the
means for detecting the presence of a flame com-
prises an elongate thermocouple probe.

3. A burner as claimed in claim 2 in which the 35
smaller area bore portion is formed by an aperture
restricting means located adjacent to the upstream
end of the port and the probe extends through the
restricting means with its tip located between the
restricting means and the downstream end of the 40
port.

4. A burner substantially as hereinbefore de-
scribed with reference to Figures 1 to 3 or 4 and 5.
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