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(54) Gas mixing block for supplying a flame ionisation detector with different fuels

(57) A mixing block (380) is disclosed for preparing
a premix of combustible gas and air to be supplied to a
flame detection electrode (382) or to an ignition elec-
trode. The mixing block comprises:

- an outlet channel (384) for guiding a premix of combus-
tible gas and air out of the mixing block,

- at least one inlet (384) for supplying air into the mixing
block,

- at least two connections (388, 389) to connect different
supplies of combustible gas to the mixing block,

- channels (392, 393) inside the mixing block to guide
combustible gas from each of the atleast two connections
(388, 389). The at least two connections (388, 389) are

300 396 397

connectable via these channels (392, 393) towards the
outlet channel (384) in the mixing block,

- a switch (396) for selecting from which of the at least
two connections (388, 389) a flow connection is realized
to the outlet channel (384).

The gas / air mixture supplying tubes of the detection
electrodes (382), downstream the outlet channel (384),
are to be placed proximate an infrared radiation burner,
from which the flame can propagate to the tube exits,
thereby igniting the fuel/air mixture leaving them. These
flames are to be recognised then for the ionisation current
through the flame detection electrodes (382).
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Description
Technical Field

[0001] The invention relates to gas mixing blocks for
ignition electrodes and for flame detection electrodes for
gas burner systems. The invention relates more specif-
ically to the field of infrared radiation gas burner systems
as are e.g. used in infrared drying of sheet like material
such paper, board or coatings on metal sheets. In such
radiation gas burner systems, ignition electrodes and
flame detection electrodes are used. The invention re-
lates to such electrodes that operate on a supply of
premix gas, premixed using a gas mixing block.

The invention further relates to ignition electrodes, to
flame detection electrodes and to methods of using the
electrodes in gas fired infrared drying or curing systems,
e.g. in such continuous systems.

Background Art

[0002] In infrared radiation gas burner systems, elec-
trodes are used to detect the presence of combustion of
gas by the gas burners. A commonly used type of elec-
trode comprises a gas supply (which is a premix of com-
bustible gas and air) in a tubular supply in the electrode,
and two electrical conductors. The premix of combustible
gas and air is prepared in a mixing block. The flame de-
tection electrode is positioned close to the infrared gas
burner. If combustion of gas occurs at the infrared radi-
ation gas burners, a flame is present at the infrared ra-
diation gas burner. Via contact propagation, a flame will
be generated in the gas supplied to the flame detection
electrode. The flame will close an electrical circuit be-
tween the two electrical conductors of the electrode. An
electrical current - the ionization current - is generated.
The presence of the ionization currentindicates the pres-
ence of combustion at the gas burner, absence of the
electrical current indicates absence of combustion at the
gas burner. The electrodes serve as safety devices: if no
flame is present at the gas burners, the electrodes detect
it and shut off the gas supply to the gas burners. Flame
detection electrodes are continuously supplied with
premix gas during the operation of the radiation gas burn-
ers in order to have a continuous monitoring of the pres-
ence of combustion on the radiation gas burners when
combustible gas is supplied to them.

[0003] Ignition electrodes - electrodes to ignite the gas
premix supplied to the infrared radiation gas burners -
can be similar as the flame detection electrodes. Gas is
mixed with air in a mixing block and the premix is sent
through a tube. A voltage is applied between two electri-
cal conductors, generating a spark that ignites the gas
between the two electrical conductors. The flame of the
ignition electrode ignites via contact propagation the in-
frared radiation gas burner near to which it is located.
Flame detection electrodes will detect that the infrared
radiation gas burners have been ignited and premix gas
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supply to the ignition electrodes will be shut off.

[0004] For obvious reasons, it is common practice to
supply the same combustible gas to the infrared radiation
gas burners as to the ignition and or flame detection elec-
trodes. For safety reasons, the premix of combustible
gas and air is made close to where the premix is to be
burnt. [tmeans that the flame detection electrodes and/or
the ignition electrodes are supplied by another (and sep-
arate) premixing unit or mixing block than the infrared
radiation gas burners. In the premixing unit, the combus-
tible gas is entered at a certain pressure through an in-
jector and air is supplied and combustible gas and air are
mixed. For operational efficiency and for durability of the
electrodes, the premix parameters have to be set right
and in tight control.

[0005] Infrared radiation gas burner systems exist that
can operate on different types of combustible gas, e.g.
on natural gas, on propane, on butane... The gas supply
system to such infrared radiation gas burner system is
adapted in such a way that a mere change of the gas
supply (feed other gas to the supply line) and setting of
the appropriate gas pressure and air supply pressure suf-
fices to obtain correct premixing. However, this approach
does not work properly for the gas supply to the flame
detection electrodes and to the ignition electrodes. The
premixing unit of each of the flame detection or ignition
electrodes of the infrared radiation gas burner system
has to be adapted and tuned manually, e.g. exchange
and tuning of injector, exchange and tuning of diaphragm,
setting of gas and/or air pressure. As infrared radiation
gas burner systems can - dispersed over their surface -
comprise a large number of ignition and flame detection
electrodes (each with a separate mixing block), such ad-
aptations are time consuming and costly. The tuning has
to be done in a precise way. Due to the vulnerability of
the electrodes (especially of the flame detection elec-
trodes as these are in continuous operation during oper-
ation of the infrared radiation gas burners), incorrect ad-
aptation of the flame detection electrodes when changing
gas supply results in reduced lifetime of the flame detec-
tion electrodes.

Disclosure of Invention

[0006] It is an objective of the invention to provide a
reliable mixing block that can be operated with different
kinds of combustible gasses, for use inignition electrodes
and in flame detection electrodes in infrared radiation
gas burners.

Itis afurther objective to provide a mixing block forignition
electrodes and for flame detection electrodes that can
be changed over easily for operation with a different type
of combustible gas.

[0007] A first aspect of the invention is a mixing block
for preparing a premix of combustible gas and air to be
supplied to a flame detection electrode or to an ignition
electrode. The mixing block comprises
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- an outlet channel for guiding the premix of combus-
tible gas and air out of the mixing block,

- at least one inlet for supplying air into the mixing
block,

- atleasttwo connections to connectdifferent supplies
of combustible gas to the mixing block,

- channels inside the mixing block to guide combusti-

ble gas from each of the at least two connections,
wherein the atleasttwo connections are connectable
via said channels towards the outlet channel in the
mixing block.
A switch is provided in the mixing block for selecting
from which of the at least two connections a flow
connection is realized to the outlet channel in the
mixing block.

[0008] Itis a benefit of the mixing block of the invention
that an easy, fast and reliable change-over can be per-
formed from one type of combustible gas to another type
of combustible gas that will be used in the electrode. By
activating the switch, the change-over of combustible gas
connection is made. The invention allows that all relevant
parts or settings (e.g. the installation and setting of ap-
propriate injectors for each gas type) for each of the at
least two combustible gases can be made beforehand,
e.g. when installing the system. As the change-over can
be done in a reliable way, it avoids that settings are not
appropriate, which could result in lower lifetime of the
electrodes.

[0009] In a preferred embodiment, the switch compris-
es a flow channel inside it. By actuating the switch in the
mixing block the flow channel in the switch is positioned
in such a way to create gas flow connection between one
of the at least two connections and the outlet channel.
The switch can e.g. be mounted rotatable in the mixing
block, so that by rotation of the switch, the flow channel
in the switch is positioned in such a way to create gas
flow connection between one of the at least two connec-
tions and the outlet channel.

[0010] In a preferred embodiment, when the mixing
block is in use, the premix of combustible gas and air is
created in the mixing block after the flow of combustible
gas has passed the switch. In this embodiment, it is pos-
sible to equip the mixing block with one air inlet only,
resulting in a more simple construction of the mixing
block.

In another preferred embodiment, when the mixing block
is in use, the premix of combustible gas and air is created
in the mixing block before the flow of combustible gas
has passed the switch. In this embodiment, it is recom-
mended to equip the mixing block with separate air inlets
for each of the combustible gas supply connections. This
allows to optimally define the air inlets (e.g. appropriate
diaphragms of the air inlet) to the combustible gas supply
connection, for optimal correspondence of air inlet pa-
rameters (pressure, flow rate) with the combustible gas
supply parameters (pressure, flow rate) of the combus-
tible gas supply the air inlet is paired with.
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[0011] In a preferred embodiment, the switch can be
operated manually.

[0012] In a preferred embodiment, the switch can be
operated via a control system.

[0013] Inapreferred embodiment, means are provided
for setting the pressure of at least one of the combustible
gas supplies, preferably for each of the combustible gas
supplies; and/or of the air supply.

[0014] Ina preferred embodiment, means are provided
for setting the flow rate of the supply of the air that is used
to create the premix of combustible gas and air; and/or
of atleastone of the combustible gas supplies, preferably
for each of the combustible gas supplies.

[0015] Inapreferred embodiment, atleasttwo connec-
tions at the mixing block are provided each with an injec-
tor for a different combustible gas type, e.g. one for nat-
ural gas and one for propane.

[0016] Preferably, the mixing block comprises the
same number of air inlets as the number of combustible
gas inlet connections. Each of the air inlet can be provid-
ed with appropriate parts and/or appropriate settings for
the combustible gas type towards which they can supply
air, e.g. the air inlets can be provided with appropriate
diaphragms so that the correct air flow will be supplied
for the gas flow of the combustible gas type with which
the air inlet is paired. In an alternative embodiment, the
mixing block comprises one air inlet, preferably only one
air inlet.

[0017] A second aspect of the invention is a flame de-
tection electrode for use in infrared radiation gas burner
systems, comprising

- amixing block as in the first aspect of the invention,

- atube for the premix of combustible gas and air sup-
ply, in flow connection from the outlet channel of the
mixing block; wherein when the flame detection elec-
trode is in use the premix of combustible gas and air
can be ignited at an outlet of the tube by the operation
of an infrared radiation gas burner;

- twoelectrical conductors that can be electrically con-
nected by means of ionization current through the
flame that originates when the flow of the premix
through the tubeisignited, for detection of the correct
operation of the infrared infrared radiation gas burner
by means of the current generated through the elec-
trical conductors.

[0018] In a preferred flame detection electrode, one of
the two electrical conductors is positioned inside the tube
and the second electrical conductor is the tube or part of
the tube or connected to the tube.

[0019] Preferably two flame detection electrodes are
supplied in parallel with premix from the outlet channel,
resulting in a more reliable flame detection system.
[0020] A third aspectoftheinventionis anignition elec-
trode for use in infrared radiation gas burner systems,
comprising
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- amixing block as in the first aspect of the invention;

- atube for the premix of combustible gas and air sup-
ply, in flow connection from the outlet channel of the
mixing block;

- two electrical conductors over which a voltage can
be applied, for generating a spark via the voltage,
thereby igniting a premix of combustible gas and air
flowing through the tube.

[0021] A fourth aspect of the invention are gas fired
infrared emitter systems comprising one or more flame
detection electrodes comprising a mixing block of the first
aspect of the invention and/or comprising one or more
ignition electrodes comprising the mixing block of the first
aspect of the invention.

[0022] In exemplary systems, the system is equipped
with a fan and air channels for the supply of air to the
mixing block via the at least one inlet for supplying air
into said mixing block.

[0023] In exemplary systems, a first connection of the
mixing block is connected to a supply of a first type of
combustible gas; and a second connection of the mixing
block is connected to a supply of a second type of com-
bustible gas.

[0024] A fifth aspect of the invention is a method for
changing over combustible gas supply in a mixing block,
wherein a mixing block is used as in the first aspect of
the invention and wherein the switch is actuated to select
the combustible gas supply between the atleast two con-
nections at the mixing block. Preferably the change-over
of combustible gas is performed without modifying set-
tings in the mixing block besides the actuation of the
switch and without exchanging parts in the mixing block.
[0025] A sixth aspect of the invention is a method of
operating a gas fired infrared emitter system as in the
fourth aspect of the invention, wherein the gas fired in-
frared emitters of the gas fired infrared emitter system
can be operated on two or more types of combustible
gas. When changing over the operation of the gas fired
infrared emitters from one type to another type of com-
bustible gas, the switches of the mixing blocks are actu-
ated in order to change over the combustible gas supply
to the mixing blocks of the electrodes, for operation of
the gas fired infrared emitters and the electrodes on the
same type of combustible gas as the gas fired infrared
emitters. Preferably the change-over of combustible gas
is performed without having to modify settings in the mix-
ing block besides the actuation of the switch and without
having to exchange parts in the mixing block. In an ex-
emplary embodiment, the gas fired infrared emitter sys-
tems are provided in continuous drying or curing instal-
lations, e.g. for the continuous treatment of web like ma-
terial, such as paper, board or metal strip.

Brief Description of Figures in the Drawings

[0026] Figures 1 and 2 shows an electrode as can be
used in the invention as detection electrode or as ignition
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electrode.

Figures 3 and 4 show schematic representations of em-
bodiments of electrode systems comprising a mixing
block as in the first aspect of the invention.

Mode(s) for Carrying Out the Invention

[0027] Figure 1 shows a flame detection electrode as
can be used in the invention. A housing 110 comprises
an electrode 120. The electrode 120 comprises a tube
130 through which a premix of combustible gas (e.g. nat-
ural gas, e.g. propane gas) with air is supplied. The tube
130 can be made out of electrically conductive material,
e.g.Inconel, orthe tube 130 can have aribbon like section
made out of electrically conductive material at the inside
of the tube 130. An electrical conductor 140 (e.g. in In-
conel) is put inside the tube 130, electrically insulated
from the tube by a spacer 150. Figure 2 shows the elec-
trode 120 with the tube taken away, in order to show
electrical conductor 140 and spacer 150. The electrical
conductor 140 and the tube 130 - the latter is not shown
on figure 2 - are mounted on a holder 160. Premix gas
will be supplied to flow through the tube (which is not
shown on figure 2). The spacer 150 has openings that
allow the premix gas to flow through the tube. When the
premix gas flowing through tube 130 is ignited by flame
carry-over from the gas fired infrared emitter on which
the flame detection electrode is used, the presence of
the flame at the end of the tube 130 creates an electrical
contact between tube 130 and electrical conductor 140.
The presence of electrical current (ionization current) that
flows through this electrical contact is detected as evi-
dence of combustion being present.

[0028] In a similar way, the electrode of figures 1 and
2 can be used as ignition electrode. When a premix of
combustible gas is supplied through tube 130 a voltage
applied between the two electrical conductors can gen-
erate a spark that ignites the flow of premix gas through
the tube.

[0029] Figure 3 shows an electrode system 300 com-
prising a mixing block 380 as in the first aspect of the
invention. The mixing block 380 serves to prepare a
premix of combustible gas and air to be supplied to one
or more electrodes 382. The electrodes can be flame
detection electrodes or ignition electrodes, e.g. of the
type as described in figures 1 and 2. Figure 3 shows two
electrodes in parallel that are supplied by the same mix-
ing block 380. Such a configuration is especially benefi-
cial for flame control electrodes, as it allows that detection
is still possible if one of the two flame detection electrodes
is defective.

The mixing block 380 comprises

- anoutlet channel 384 for guiding the premix of com-
bustible gas and air out of the mixing block.

- two inlets 386 to supply air into the mixing block,

- two connections 388, 389 to connect different sup-
plies of combustible gas to the mixing block. One
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connection can e.g. be connected to a natural gas
supply, and the second connection can e.g. be con-
nected to a propane supply or a butane supply.

- channels 392, 393 inside the mixing block to guide
combustible gas from the two connections 388, 389.

The two connections 388, 389 are connectable towards
the outlet channel 384 in the mixing block 380 via the
channels 392, 393 for the two connections.

The mixing block 380 further comprises a switch 396.
The switch 396 allows to select from which of the at least
two connections 388, 389 a flow connection is realized
to the outlet channel 384 of the mixing block 380.
[0030] The switch 396 shown in figure 3 comprises a
flow channel 397 inside the switch 396. The switch 396
is actuated by rotating it, through which the flow channel
397 in the switch 380 can be positioned in such a way to
create gas flow connection between one of the at least
two connections 388, 389 and the outlet channel 384. In
figure 3, the switch 396 is in the position that a flow con-
nection is made between combustible gas supply con-
nection 389 via channel 393 and the flow channel 397 to
the outlet channel 394.

[0031] In the mixing block 380 of figure 3, the premix
of combustible gas and air is created in the mixing block
380 before the flow of combustible gas has passed the
switch 396.

[0032] Mixing blocks can be provided wherein the
switch can be operated manually. It is also possible to
provide mixing blocks wherein the switch can be operat-
ed via a control system.

[0033] Means 387 can be foreseen for setting the pres-
sure and/or the flow rate of the air supplies. Such means
can e.g. be a diaphragm; or via a needle (see 387 in
figure 3).

[0034] Means 390 can be foreseen for setting the pres-
sure and/or the flow rate of the combustible gas supplies.
Such means can e.g. be an injector 390. The injector for
each of the connections 388, 389 for combustible gas
supply can best be selected to suit the particular gas
supply.

[0035] Figure 4 shows an electrode system 400 com-
prising a mixing block 480 as in the first aspect of the
invention. Reference numbers in figure 4 identical to the
reference numbers in figure 3 have the same meaning
as in figure 3. Contrary to the electrode system of figure
3, the mixing block 480 in the electrode system 400 in
figure 4 has only one inlet 486 to supply air into the mixing
block. The premix of combustible gas and air is created
in the mixing block 480 after the flow of combustible gas
has passed the switch 396. In figure 4, the switch 396 is
in the position that a flow connection is made between
combustible gas supply connection 388 via channel 392
and the flow channel 397 inside the switch 396 to the
outlet channel 394.

[0036] The electrode systems 300, 400 shown in fig-
ures 3 and 4 can e.g. be used in gas fired infrared emitter
systems.
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Claims

1. Mixing block(380, 480) for preparing a premix of
combustible gas and air to be supplied to a flame
detection electrode or to an ignition electrode, com-
prising

- an outlet channel (384) for guiding said premix
of combustible gas and air out of said mixing
block,

- at least one inlet (386, 486) for supplying air
into said mixing block, characterized in that
said mixing block comprises

- at least two connections (388, 389) to connect
different supplies of combustible gas to said mix-
ing block, and

- channels (392, 393) inside the mixing block to
guide combustible gas from each of said at least
two connections (388, 389),

wherein the at least two connections (388, 389)
are connectable via said channels (392, 393)
towards the outlet channel (384) in the mixing
block and; wherein a switch (396) is provided in
said mixing block, for selecting from which of the
at least two connections (388, 389) a flow con-
nection is realized to said outlet channel (384)
in said mixing block.

2. Mixing block as in claim 1, wherein said switch (396)

comprises a flow channel (397) inside said switch
(396) and whereby by actuating said switch said flow
channel (397) can be positioned in such a way to
create gas flow connection between one of said at
least two connections (388, 389) and said outlet
channel (384).

3. Mixing block as in any of the preceding claims,
wherein in use the premix of combustible gas and
air is created in said mixing block before or after the
flow of combustible gas has passed said switch.

4. Mixing block as in any of the preceding claims,

wherein said switch can be operated manually.

5. Mixing block as in any of the preceding claims,
wherein said switch can be operated via a control
system.

6. Mixing block as in any of the preceding claims,
wherein means are provided for setting the pressure
of atleast one of said combustible gas supplies, pref-
erably for each of said combustible gas supplies;
and/or of,said air supply.

7. Mixing block as in any of the preceding claims,
wherein means are provided for setting the flow rate
of the supply of the air that is used to create said
premix of combustible gas and air; and/or of at least
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one of said combustible gas supplies, preferably for
each of said combustible gas supplies .

Mixing block as in any of the preceding claims,
wherein at least two connections at the mixing block
are provided each with an injector for a different com-
bustible gas type.

Mixing block as in any of the preceding claims,
wherein the mixing block comprises the same
number of air inlets as the number of combustible
gas inlet connections.

Flame detection electrode for use in infrared radia-
tion gas burner systems, comprising

- a mixing block as in any of the preceding
claims,

- a tube for said premix of combustible gas and
air supply, in flow connection from said outlet
channel of said mixing block; wherein when the
flame detection electrode is in use the premix of
combustible gas and air can be ignited at an
outlet of said tube by the operation of aninfrared
radiation gas burner;

- two electrical conductors that can be electri-
cally connected by means of ionization current
through the flame that originates when the flow
of said premix through said tube is ignited, for
detection of the correct operation of said infrared
infrared radiation gas burner by means of the
current generated through said electrical con-
ductors.

Flame detection electrode as in claim 10, wherein
one of said two electrical conductors is positioned
inside said tube and the second electrical conductor
is said tube or part of said tube or connected to said
tube.

Ignition electrode for use in infrared radiation gas
burner systems, comprising

- a mixing block as in claims 1 - 9;

- a tube for said premix of combustible gas and
air supply, in flow connection from said outlet
channel of said mixing block;

- two electrical conductors over which a voltage
can be applied, for generating a spark via said
voltage, thereby igniting a premix of combustible
gas and air flowing through said tube.

Gas fired infrared emitter system comprising one or
more flame detection electrodes comprising a mixing
block as in claims 1 - 9; and/or comprising one or
more ignition electrodes comprising a mixing block
asin claims 1-9.
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14.

15.

Method for changing over combustible gas supply in
a mixing block, wherein a mixing block is used as in
claims 1 - 9 and wherein said switch is actuated to
select the combustible gas supply between said at
least two connections at the mixing block.

Method of operating a gas fired infrared emitter sys-
tem as in claim 13, wherein the gas fired infrared
emitters of the gas fired infrared emitter system can
be operated on two or more types of combustible
gas, and wherein when changing over the operation
of the gas fired infrared emitters from one type to
another type of combustible gas, the switches of said
mixing blocks are actuated in order to change over
the combustible gas supply to the mixing blocks of
the electrodes; for operation of the gas fired infrared
emitters and the electrodes on the same type of com-
bustible gas as the gas fired infrared emitters.
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