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€9 Device for heating a fluid.

@ A device for heating a fiuid, for example, in a central
heating boiler, comprising a heat exchanger (7) in the fluid
conduit, a liquid or gaseous fuel burner (2) associated with
said heat exchanger (1) and a housing (5) enveloping the
heat exchanger (1) and the burner (2) to form a combus-
tion channel having an inlet (6) for the combustion air
and an outlet (7) for the exhaust gases, as well as a blow-
ing apparatus (8) for producing a forced transport of
combustion gases through the channel, wherein a pressu-
™= re-difference switch (9) communicates on the one hand
< through a conduit (14) with a measuring point (P,) of the
channel near the blowing apparatus and on the other hand
throuwh a further conduit (17) with a second measuring
N point (P,) further remote from the blowing apparatus (8) in
the channel, said switch (9) controlling a valve (4) in the
fuel supply and in the further conduit a second valve (18)
controlled by the pressure-difference switch (9) is included,
said second valve (18) establishing a communication be-
N tween the other side of the pressure-difference switch (9)
° with the atmosphere when the fuel valve (4) is closed in
order to providing a sufficiently high pressure difference
° for overcoming the resistances in the various valves.
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Rheem Nederland B.V. of Bergum, The Netherlands.

Device for heating a fluid
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The invention relates to a device for heating
a fluid, for example, in a central heating boiler, comprising
a heat exchanger in the fluid conduit, a liquid or gaseous
fuel burner associated with said heat exchanger and a housing
enveloping the heat exchanger and the burner to form a com-
bustion channel having an inlet for the combustion air and an
outlet for the exhaust gases.

The invention has for its object to provide a
high-efficiency combustion process in the device whilst main-
taining the safety required for such device.

The device is distinguished in that a blowing
apparatus is provided for producing a forced transport of
combustion gases through the channel, in which a pressure-
difference switch communicates on the one hand through a
conduit with a measuring point of the channel near the blowing
apparatus and on the other hand through a further conduit with
a second measuring point further remote from the blowing appa-
ratus in the channel, said switch controlling a valve in the
fuel supply.

Thanks to the presence of the blowing appara-
tus an excess amount of combustion air can be supplied to the
combustion space, so that the combustion process will be op-
timal. In the event of failure of the blowing apparatus for
any reason whatsoever the pressure-difference switch ensures

that the fuel supply to the burner is cut off.
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There will always prevail a pressure difference between two
relatively spaced points in the flow channel as long as the
blowing apparatus is operating. The invention utilises this
pressure difference for controlling the fuel supply.

In a further development the invention propo-
ses to include in the further conduit a second valve controlled
by the pressure-difference switch, said second valve establi-
shing a communication between the other side cof the pressure-
difference switch with the atmosphere when the fuel valve is
closed. This arrangement permits of providing the most advan-
tageous locations of the two measuring points in the channel
without the need for considering a sufficiently high pressure
difference for overcoming the resistance in the various valves ,
since then the difference from atmospheric pressure is used
for changing over the switch for the fuel valve, said diffe-
rence being usually higher than the difference between the
two measuring points. However, as soon as the burner is opera-
ting, the control changes over to the measurement of the pres- .
sure difference between the two measuring points, so that the
sensitivity of the device is maintained.

It may be advahtaqeous to arrange the measu-
ring points one on each of the heat exchanger with respect to
the direction of flow, since the heat exchanger will have its
specific resistance effect on the combustion gases. Thus the
required pressure difference for the pressure-difference
switch can be readily obtained.

The device described above is extremely suita-
ble for use in heating apparatus, in which the blowing appara-
tus is disposed near the inlet of the device.

The device will be described more fully herin-
after with reference to two embodiments. |

Fig. 1 shows schematically the arrangement of
a heating device comprising a control-system in accordance
with the invention.

Fig. 2 shows an alternative embodiment.

In the figures identical component parts are

designated with the same reference numerals.
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The device mainly comprises a heat exchanger 1,
which is included in a fluid flow system. This flow system may
be part of the water pipe system of a boiler or the circulation
system of a central heating system. Reference numeral 2 desig-
nates the burner fed from a conduit 3 including a fuel valve 4,
The burner and the heat exchanger are surrounded by a housing
5 of any shape having an inlet 6 and an outlet 7, fresh combus-
tion air being supplied through said inlet and the exhaust
gases being conducted away through said outlet 7 to a chimney
or the like.

According to the invention a blowing apparatus
8 is provided in the form of an electric blower in the embodi-
ment shown: in fig. 1 it is arranged near the inlet 6 and in
the embodiment of fig. 2 in the outlet 7. N

The device comprises furthermore a pressure-
difference switch 9 consisting in the embodiment shown of a
housing 10, in which a diaphragm 11 is arranged. The diaphragm
11 is connected with a control-rod 12, which can change over a
mechanical switch 13,

One side of .the side of the housing 10 remote
from the control-rod 12 communicates through a conduit 14 with
a measuring point 15 in the flow channel across the housing 5.

From a measuring point 16 further remote from
the blowing apparatus 8 a conduit 17 leads to a valve 18, from
where a conduit 19 leads to the other side of the housing 10
of the pressure-difference switch 9.

In the embodiment shown the valve 18 is con-
structed in the form of an electrically controlled valve reset
by a spring. The electric feed of the valve 18 is controlled
through the cable 20 by the switch 13 of the pressure-diffe-
rence switch 9. Finally a further terminal of the switch 13
is connected to the fuel valve 4 through a cable 21.

The device shown in fig. 1 operates as follows.

Owing to the air transport by the blowing appa-
ratus 8 through the channel in the housing 5 a pressure P 1
will Qrevail at the measuring point 15 which exceeds the pres-
sure P 2 at the measuring point 16. The pressure difference

may amount to 4 mms water column.
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The pressure difference between the measuring points 15 and 16
will cause the diaphragm 11 to move to the right in the housing
10 and hence the control-rod 12, as a result of which the con-
tact of switch 13 changes over and the electric voltage ener-
gizes the fuel valve 4 so that fuel is supplied to the burner 2.
For the sake of completeness it should be noted that the bur-
ner may be controlled as an alternative by other control-systems,
for example, a thermostat connected in series with the valve 4.

Under these conditions the burner 2 can thus be
switched on and off as long as the pressure difference between
the points 15 and 16 is such that the control-rod 12 is main-
tained in the right-hand position. It slould be noted that owing
to the position of the switch 13 the valve 18 is not energized
and the spring 22 establishes a direct communication between -
the conduits 17 and 19.

As soon as by some reason or other the blower
8 fails to operate, the pressure difference between the measu-
ring points 15 and 16 becomes nil so that the control-rod 12
moves to the left. The switch 13 is then chanéed over and will
energize the valve 18 so that the conduit 192 communicates with
the atmosphere and the conduit 17 is cut off. In this situation
the fuel valve 4 is also changed over so that the fuel supply
conduit 3 is closed and the burner 2 can no longer be actuated.

When the blower 8 is re-actuated, a pressure
difference will prevail between said points 15 and 16, to which
the diaphragm 11 does, however, not respond.
The diaphragm 11 will respond to the pressure difference be-
tween the measuring point 15-and the atmosphere owing to the
position of the valve 18. This pressure difference is appre-
ciably higher than that between the points 15 and 16 so that
the diaphragm 11 can exert a greater effort on the switch 13,
which is changed over without fail, even in the case of com-
paratively high resistance forces.

As soon as the switch 13 is changed over, the
energization of the valve 18 stops so that conduits 17 and 19
are interconnected and the system responds to the pressure
difference between the measuring points 15 and 16.

The embodiment shown in fig. 2 operates as
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follows.

Since the blower 8 is included in the outlet
of the device a pressure P 3 will prevail at the measuring
point 16, which is higher than the pressure P 4 at the measu-
ring point 15.

In the normal operational position the dia-
phragm 11 will thus move to the left, since the conduits 17
and 19 are interconnected owing to the non-energized state of
valve 18. In this situation the fuel valve 4 will be energized
via the switch 13 so that fuel can be supplied.

As soon as the blower 8 fails to operate, the
pressure difference between the points 15 and 16 becomes nil
so that a change of conditions occurs like that in fig. 1.

Upon re-actuation the conduit 19 also communicates with the
atmosphere so that a pressure difference between the atmos-
phere and the measuring point 15 will act on the diaphragm 11,
as a result of which the switch 13 will be changed over without
fail.

The difference between these two embodiments
resides in that the embodiment of fig. 1 operates on an excess
of excess pressure of the combustion air, whereas the embodi-
ment of fig. 2 operates on an excess of subatmospheric pressure
of the combustion air.

As a matter of cours, the invention is not limi-
ted to the embodiments described above,neither to the dia-
phragm switch 10, 11 used therein. In this system any appro-

priate pressure-difference switch may be employed.
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WHAT IS CLAIMED IS:

1. A device for heating a flﬁid, for example,
in a central heating boiler, comprising a heat exchanger in-
cluded in the fluid conduit, a liquid or gaseous fuel burner
assocliated with the heat exchanger and a housing enveloping
the heat exchanger and the burner to form a combustion channel
having an inlet for the combustion air and an outlet for the
exhaust gases, characterized in that a blowing apparatus is
provided for producing a forced transport of combustion gases
through the channel, in which a pressure-difference switch
communicates on the one hand through a conduit with a measu-
ring point in the channel near the blowing apparatus and on
the other hand through a further conduit with a second measu-
ring point in the channel further remote from the blowing
apparatus, said switch controlling a valve in the fuel supply.

2. A device as claimed in claim 1 characterized
in that the other conduit includes a second valve controlled
by the pressure-difference switch, said valve establishing a
communication between the other side of the pressure-diffe-
rence switch and the atmosphere when the fuel valve is closed.

3. A device as claimed in claim 1 and 2 charac-
terized in that the measuring points are located one on each
side of the heat exchanger.

4. A device as claimed in claims 1 to 3 cha-
racterized in that the blowing apparatus is arranged near the
inlet of the channel.
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