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@ Process for the ignition of a burner, and a burner for carrying out this process.

@ A process for the ignition of a burner (), in air
particular for a boiler or a heating appliance said
burner comprising a gas suppiy (4), an air supply
provided with a fan (ll) and a burner plate (7) pro-
vided with openings. An electronic ignition element -
(8) being arranged which is connected to a control
device (9) for putting burner into operation and ignit-
ing the air-gas mixture. During the ignition phase of
the burner the airfuel ration is lowered and after
ignition of the mixture the ratio is raised to the
operating value of the burner.

The controf device (9) being connected to regu-
lating elements (I112) which are disposed in the air
inlet and/or fuel inlet for controlling the airffuel ratio.
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Short title: Process for the ignition of a burner, and a burner for carrying out this process.

The present invention relates to a process for
the ignition of a burner, in particular for a boiler or
a heating appliance, said burner comprising a gas
supply, an air supply provided with a fan, and a
burner plate provided with openings, while there is
provision for an electronic ignition element which is
connected to a control device for putting the burner
into operation and igniting the air-gas mixture.

The process relates both fo a burner where the
total quantity of combustion air is fed in by means
of a fan and mixed with the fuel in a mixing
chamber (total premixing) and to a burner where
the primary combustion air is induced by the fuel
and the secondary combustion air is fed in by
means of a fan.

In the burners currently in use the pilot flame is
often replaced by an electronic ignition element
which, for example, ignites the burner in response
to a signal coming from a room thermostat. Such
an ignition element has the advantage that a pilot
flame consuming a large quantity of fuel is not
necessary.

Problems do, however, occur with the use of
an electronic ignition element. in the first place, the
ideal air/gas ratio (air factor) for the ignition de-
pends on the type of fuel used. Moreover, a cold
appliance has a different characteristic from that of
a warm appliance. For when the burner is not
ignited the quantity of air fed in appears to be
greater than when the burner is ignited. This is due
to the fact that the resistance over the appliance is
lower when the burner is not ignited than when it is
ignited. The density of air is greater at a low
temperature, so that on ignition of a cold appliance
the air factor is too great for easy ignition of the
mixture.

In burners where only the secondary combus-
tion air is supplied by means of a fan, there is also
the disadvantage during the ignition that the mix-
ture for combustion emerging from the openings in
the burner head is "blown away”. There is then the
risk of the ignition slement not lying in the out-
flowing mixture. Besides, the eddies occurring and
the relatively high air speeds will make ignition
difficult.

The object of the invention is to produce a
process for the electronic ignition of a burner, in
which the above-mentioned difficulties are avoided.

This object is achieved according to the inven-
tion in that during the ignition phase of the burner
the air/fuel ratio is lowered, and after ignition of the
mixture the ratio is raised to the operating value of
the burner.
~ The ratio according to the invention is prefer-
ably lowered gradually during the ignition phase.

10

16

20

25

30

35

40

45

50

In this way a continuously varying air factor is
obtained during the ignition phase, so that regard-
less of the type of gas and the state of the heating
appliance the ideal mixture for ignition is always
obtained.

In a preferred embodiment of the process ac-
cording to the invention the airffuel ratio is varied
by regulating the speed of the fan.

The invention is also embodied in a burner for
carrying out the process according to the invention,
which burner is characterized in that the control
device is connected to regulating elements which
are disposed in the air inlet and/or fuel inlet for
reducing the air/fuel ratio during the ignition phase
of the burner, and a detector for monitoring the
combustion of the mixiure is connected to the
control device for increasing the air/fuel ratio to the
operating value of the burner after ignition of the
mixture.

It is pointed out that means for varying the air
factor are known per se. However, this has hitherto
taken place as a function of the load of the burner,
in order to ensure the optimum possible combus-
tion.

The invention is explained in greater detail with
reference to the drawing, in which:

Fig. 1 shows a schematic illustration of a
burner with which the process according to the
invention can be used;

Fig. 2 shows a graph in which the change in
the air factor is plotted against time.

In Fig. 1 the process according fo the invention
is explained with reference io a burner 1 with
complete premixing of combustion air. The process
according to the invention can, however, also be
used with an atmospheric burner, where only the
secondary combustion air is supplied by means of
a fan.

As can be seen from Fig. 1, the burner 1
comprises a mixing chamber 2, which is connected
on one side to an air inlet 3 and a fuel inlet 4 for
the infeed of an air-gas mixture. The burner 1 is
disposed inside a combustion chamber 5 of a
boiler or heating appliance, in which combustion
chamber is disposed a heat exchanger 6 for heat-
ing of a medium. The mixing chamber 2 is shut off
at the side facing away from the air and fuel inlet
by a burner plate 7 which is situated in the com-
bustion chamber 5 and is provided with openings
through which the air-gas mixture flows into the
combustion chamber. Disposed some distance
away from the burner plate inside the combustion
chamber 5 is an ignition element 8 which is con-
nected to a conirol device 9. Near the burner plate
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7 in the combustion chamber 5 there is also a
detector for monitoring the combustion of the air-
gas mixture, said detector also being connected o
the control device 9.

The air inlet 3 is provided with a fan 11, which
is connected to the control device 9, while the fuel
inlet 4 is provided with a requlating valve 12, which
is also connected to the control device 9. Finally,
one or more room thermostats 13 are connected to
the control device.

When the thermostats 13 call for heat, the
control element 9 will start the fan and open the
regulating valve 12, so that in the mixing chamber
2 of the burner 1 an air-gas mixture is formed and
fiows through the openings in the burner plate 7
into the combustion chamber 5. The electronic
ignition element 8 will be actuated by the control
element 9 for ignition of the air-gas mixture. If the
heating appliance is cold, the air fed in through the
inlet 3 will meet with litile resistance, so that the
fan 11 has a greater output. This results in a high
air factor, which makes the air-gas mixture difficuit
to ignite. As a result of the lower temperature of the
air, the density of the air is greater, so that rela-
tively more air is displaced by the fan, which
further increases the above-mentioned effect of a
high air factor.

In order to ensure the ignition of the burner, the
speed of the fan 11 is reduced and/or the fuel
supply to the burner increased during the ignition
phase, so that during the ignition the air factor is
reduced, and the above-mentioned influences are
removed, so that the mixiure has the correct air-
gas ratio which is ideal for the ignition. The ignition
of the mixture is monitored by the detector 10,
which then gives off a signal to the contro! element
9, following which the air factor in creases to the
normal operating vaiue of the burner.

The process according to the invention can
also be used with an atmospheric burner where the
secondary combustion air is supplied by means of
a fan. The secondary combustion air supplied by
the fan makes ignition difficult through the "blowing
away"” of the air-gas mixture emerging through the
burner piate. The combustible mixture is converted
by the inflowing secondary air into a narrow cloud,
the correct position of which is difficult to deter-
mine beforehand. This means that there is a risk of
the ignition element lying outside this cloud. The
high speeds and the eddies occurring also make
ignition difficult. By reducing the speed of the fan
during the ignition phass, a broad "cloud" of com-
bustible air-gas mixture is produced near the bur-
ner plate, so that it is ensured that the ignition
element lies within this cloud.

10

20

25

30

35

45

50

55

it will be clear that the means for reducing the
air factor during the ignition phase can vary from
those which are shown in the drawing. For exam-
ple, the air inlet 3, can also have a variable resis-
tance element, by means of which the quantity of
infed air during the ignition phase can be reduced.
The fan could be shut off entirely during the igni-
tion.

Fig. 2 is a graph showing the curve of the air
factor, where the ignition area for a gas A and for a
gas B are indicated. It can be seen from this figure
that different gases can have different ideal ignition
areas and it is possible by means of the process
according to the invention to ignite the burner ir-
respective of the type of gas used.

Claims

1. Process for the ignition of a burger (), said
burner comprising a gas supply (4), an air supply -
(3) provided with a fan (Il), and a burner plate (7)
provided with openings, while there is provision for
an electronic ignition element (8) which is con-
nected to a control device (9) for putiing the burner
into operation and ignition the air-gas mixture, char-
acterized in that during the ignition phase of the
burner the air/fuel ratio is lowered, and after ignition
of the mixture the ration is raised to the operating
value of the burner.

2. Process according to claim |, characterized
in that the air/fuel ratio is lowered gradually during
the ignition phase.

3. Process according to claim | or 2, character-
ized in that the air/fuel ratio is varied by regulating
the speed of the fan (ll).

4. Burner for carrying out the process accord-
ing to one of the preceding claims | -3, character-
ized in that the control device (9) is connected to
regulating elements (},12) which are disposed in the
air inlet and/or fuel inlet for reducing the air/fuel
ratio during the ignition phase of the burner, and a
detector (i0) for monitoring the combustion of the
mixture is connected to the control device for in-
creasing the air/fuel ration to the operating value of
the burner after ignition of the mixture.
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