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Description

[0001] This invention relates to atomising oil fuel burn-
er systems and is concerned with the regulation of the
fuel supply in such systems.
[0002] In known oil fuel burner systems the oil supply,
which may be drawn from a ring main feeding a number
of such systems in parallel, is driven at pressure by a
pump through a flow control arrangement where, ac-
cording to the demand in the appliance in which the
burner is employed, the required rate of flow of fuel is
delivered to the burner and surplus flow from the burner
is returned to the ring main, or other supply source up-
stream of the pump.
[0003] Although this known arrangement has been
proved to operate satisfactorily, the control of the fuel
flow requires relatively complicated mechanism, partic-
ularly if it is required to be insensitive to variations in the
viscosity of the fuel oil, with consequent disadvantages
in terms of costs and maintenance. Also, since the oil
pump must deliver fuel at a sufficient rate to satisfy the
maximum rated demand, independently of the varying
actual demand, there are considerable power losses.
[0004] It is known from EP 0614048 A1 to provide a
burner system having a variable speed fuel pump, an
air blower and a control arrangement that monitors and
controls the fuel pump and air blower to maintain the
correct fuel/air mixture.
[0005] According to the present invention, there is
provided an atomising oil fuel burner system comprising
a positive displacement pump for delivering fuel to an
atomising device and a forced draft air supply means for
delivering combustion air to the atomised fuel oil, a con-
trol arrangement for regulating the fuel and air supply
for combustion, the fuel pump being driven by a variable
speed motor regulated by said control arrangement to
vary the pump speed in order to regulate the rate of fuel
delivery to the atomising device wherein a speed sensor
monitors the operation of the fuel pump and the control
arrangement is responsive to the output from said sen-
sor and wherein the speed sensor signal is arranged to
initiate shut-down of the burner system in the event of
a predetermined pump speed not being attained during
start of operation of the burner system.
[0006] The speed of the fuel pump is monitored and
the monitoring signal is employed in the control of the
burner system. For example, the signal can provide con-
firmation of fuel flow without which start-up is inhibited.
The signal also provides a convenient input for monitor-
ing the fuel-air mixture ratio with burner system.
[0007] Conveniently, the control arrangement regu-
lates the rate of rotation of the fuel delivery pump and
the rate of combustion air flow to the atomising device
in conjunction with each other, in order to match the fuel
and air flow rates.
[0008] An embodiment of the invention will be de-
scribed by way of example with reference to the accom-
panying schematic drawings, in which:

Fig. 1 is a diagram of the oil and air metering as-
sembly for a rotary cup burner,
Fig. 2 is a simplified block diagram of the control
arrangement of the assembly of Fig. 1, and
Fig. 3 is a flow diagram illustrating some of the func-
tions of the control assembly.

[0009] Referring to Fig. 1, fuel oil from a ring main 2
flows through separate branch circuits to a plurality of
rotary cup atomisers, only one such branch circuit with
its atomiser 4 being shown in Fig. 1. The fuel supply for
the atomiser 4 is drawn from the ring main 2 by a positive
displacement rotary pump 6 driven by a motor 8. The
fuel delivery line 10 from the pump leads to a three-way
oil valve assembly comprising two normally closed ports
12,14 arranged in series through which the fuel oil must
flow to reach the atomiser 4, and a normally open return
port 16 leading back to the ring main 2 through a return
line 18 non-return valve 18. The valve assembly
12,14,16 is controlled by a burner management system
20 (Fig. 2) which is not shown or described in detail as
it can be generally conventional.
[0010] A fan (not shown) drives air under pressure
through a delivery duct 22 to the atomiser 4. The rate of
flow through the duct may be controlled by regulating
the speed of the fan, but in the illustrated arrangement
a motorised cam adjusts the positions of dampers 24 in
the duct 22 for this purpose.
[0011] The rate of flow of fuel and air while the burner
is operating are regulated by a fuel management unit
comprising a modulation controller 28 which may be of
known form and therefore does not need to be described
in detail. The controller 28 has an input from a thermo-
stat 30 responding to the medium heated by the burner
4, eg. boiler water, and outputs signals for controlling
the speed of the fuel pump 6 and the position of the air
dampers 24 accordingly. Thus, during the operation of
the burner the controller 28 responds to the heat de-
mand signalled by the boiler thermostat 30 to increase
or decrease the flows of fuel and air. It is possible to
actuate the controller from other controlling parameters,
of course, such as boiler pressure.
[0012] The control output signals from the controller
are received by an actuator 34 driving the motorised
cam 36 which operates the air duct dampers 24. The
damper actuator 34, also transmits an input signal, pro-
portional to the output signal driving the cam 36, through
an inverter 38, to a pump actuator controlling the oil
pump motor 8. The pump delivery rate is proportional to
the speed of rotation and that speed is monitored by a
sensor 40. The signal from the sensor is fed to a com-
parator 42 which receives a second input corresponding
to the input signal to the pump motor actuator, and which
is thus proportional to the air flow. A comparator output
derived from the difference of these signals is transmit-
ted through line 44 to the burner management system
20 which can shut down the fuel supply system if the
indicated rate of rotation of the pump shows that the rate
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of fuel delivery differs from that intended by more than
a permitted margin.
[0013] The speed sensor signal is also sensed by the
burner management system to be employed during
start-up of combustion. The normally closed ports 12,14
cannot be opened by the burner management system
until the sensor indicates the oil pump has reached a
sufficient minimum speed.
[0014] A back pressure valve assembly 52 connected
between the three-way valve 12,14,16 and the atomiser
4 is able to balance variations in the feed pressure to
maintain a pressure difference across the pump. A fur-
ther back pressure valve assembly 54 connected across
the pump operates as an overpressure relief valve.
[0015] Combustion start-up is under the control of the
burner management system 20, which is able to initiate
the start-up of the burner in a sequence which includes
the ignition of a pilot burner (not shown). The burner
management system has a cam timer to time out the
start-up sequence, whereupon an actuating signal is
sent from the burner management system to the mod-
ulation controller 28. The modulation controller 28 then
starts up the combustion air fan and holds the dampers
22 at a medium setting in order to purge the passage-
ways leading from the burner in known manner. The sig-
nal from the modulation controller also acts, through the
damper actuator 34, to start up the fuel pump motor 8,
but the burner management system 20 leaves the inlet
ports 12,14 closed at this stage and the flow from the
pump 6 is returned to the ring main through the normally
open port 16.
[0016] The air purge is ended by a further timing sig-
nal from the burner management system 20 which starts
the rotation of the cup atomiser 4 and operates the mod-
ulation controller 28 to adjust the dampers 22 and the
pump motor 8 to give low rates of flow of fuel and air. In
this operation, the comparator 42 proves the air-fuel ra-
tio by comparing the speed sensor signal with the air
damper setting signal, to allow the burner management
system 20 to switch the three-way valve and so open
the ports 12,14 and close the port 16. The modulation
controller 28 now takes over control of the damper set-
ting and pump motor speed, in accordance with demand
signal from the thermostat 30, or other demand sensor.
The firing rate and instantaneous oil flow are thus con-
tinually updated during the operation of the burner.
[0017] Because the fuel delivery rate is determined
solely by the rate of rotation of the pump, the system is
not sensitive to changes in the viscosity of the oil.
[0018] It is of course possible within the scope of the
invention to connect a plurality of atomising burners in
parallel to the same positive displacement pump, the
rate of flow to each of the burners then being dictated
by varying the pump speed.
[0019] Fig. 3 illustrates further features of the start-up
sequence of the burner control arrangement in the em-
bodiment of Figs 1 and 2. Initially, when the burner
switch is moved to the "on position", if a dense fuel such

as residual fuel oil is being used, the pump motor is start-
ed while isolated from the atomiser and a checkstat 62
connected to the burner management system 20 mon-
itors its rate of rotation so that it can run at half speed
to warm the oil in the branch from the ring main.
[0020] With lighter grades of fuel, this initial step is
omitted and the burner start procedure is initiated in re-
sponse to the heat demand sensed by means (not
shown), in the manner already described.
[0021] If the air fuel ratio is detected by the respective
sensors to move outside a pre-set band, the control
burner management system 20 will shut down the burn-
er in known manner.
[0022] Although the illustrated example in Fig. 1
shows all the pumped flow being directed to the atom-
iser 4 when the valve ports 12,14 are open, it may be
preferred to bleed a part of that flow into the return line
18 to the ring main as one way of ensuring that the tem-
perature of the return line does not drop below a satis-
factory level. If this is done, the bleed flow is taken in a
manner that maintains a relationship between the pump
speed and the rate of fuel delivery to the cup burner, and
preferably the bleed flow is maintained substantially
constant independently of the pump output rate to give
a direct relationship between change of pump speed
and the rate of fuel delivery to the atomiser.

Claims

1. An atomising oil fuel burner system comprising a
positive displacement pump for delivering fuel to an
atomising device and a forced draft air supply
means for delivering combustion air to the atomised
fuel oil, a control arrangement for regulating the fuel
and air supply for combustion, the fuel pump being
driven by a variable speed motor regulated by said
control arrangement to vary the pump speed in or-
der to regulate the rate of fuel delivery to the atom-
ising device wherein a speed sensor monitors the
operation of the fuel pump and the control arrange-
ment is responsive to the output from said sensor,
characterised in that the speed sensor signal is
arranged to initiate shut-down of the burner system
in the event of a predetermined pump speed not be-
ing attained during start of operation of the burner
system.

2. A burner system according to claim 1 wherein the
control arrangement also regulates the rate of de-
livery of combustion air through said forced flow
system and monitors the fuel and air flow control
settings in dependence upon each other to maintain
a fuel-air mixture within predetermined limits.

3. A burner system according to claim 2 wherein said
air flow control comprises a variable speed fan and/
or an adjustable damper in the air flow path.
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4. A burner system according to any one of the pre-
ceding claims wherein the control arrangement is
arranged to compare a signal from the pump speed
sensor with a setting for the combustion air supply
to the burner to monitor the fuel-air mixture ratio.

5. A burner system according to any one of the pre-
ceding claims wherein a plurality of atomising de-
vices are connected in parallel to the pump delivery.

Patentansprüche

1. Ölzerstäubungsbrennersystem, umfassend eine
Verdrängerpumpe zum Abgeben von Brennstoff an
eine Zerstäubungsvorrichtung und eine Gebläse-
luft-Zufuhreinrichtung zum Zuführen von Verbren-
nungsluft zum zerstäubten Ölbrennstoff, eine
Steuerungsanordnung zum Regeln der Brennstoff-
und der Luftzufuhr für die Verbrennung, wobei die
Brennstoffpumpe von einem Motor mit regelbarer
Drehzahl angetrieben wird, der von der Steue-
rungsanordnung geregelt wird, um die Pumpge-
schwindigkeit zu variieren, um die Menge der
Brennstoffabgabe an die Zerstäubungsvorrichtung
zu regeln, wobei ein Geschwindigkeitssensor den
Betrieb der Brennstoffpumpe überwacht und die
Steuerungsanordnung auf den Sensor-Ausgang
anspricht, dadurch gekennzeichnet, dass das
Geschwindigkeitssensorsignal so ausgebildet ist,
dass es das Abschalten des Brennersystems für
den Fall veranlasst, dass während der Aufnahme
des Betriebs des Brennersystems eine vorbe-
stimmte Pumpgeschwindigkeit nicht erreicht wird.

2. Brennersystem nach Anspruch 1, worin die Steue-
rungsanordnung auch die Zufuhrmenge von Ver-
brennungsluft durch das Gebläsesystem regelt und
die Brennstoff- und Luftströmungs-Steuereinstel-
lungen in Abhängigkeit voneinander überwacht, um
ein Brennstoff-Luft-Gemisch innerhalb vorbestimm-
ter Grenzen aufrechtzuerhalten.

3. Brennersystem nach Anspruch 2, worin die Luft-
strömungssteuerung einen Ventilator mit variabler
Drehzahl und/oder einen einstellbaren Dämpfer im
Luftströmungsweg umfasst.

4. Brennersystem nach einem der vorangegangenen
Ansprüche, worin die Steuerungsanordnung so an-
geordnet ist, dass sie ein Signal vom Pumpge-
schwindigkeitssensor mit einer Einstellung für die
Verbrennungsluftzufuhr zum Brenner vergleicht,
um das Brennstoff-Luft-Mischungsverhältnis zu
überwachen.

5. Brennersystem nach einem der vorangegangenen
Ansprüche, worin eine Vielzahl von Zerstäubungs-

vorrichtungen parallel mit der Pumpenzufuhr ge-
schaltet sind.

Revendications

1. Système de brûleur à atomiseur de mazout com-
prenant une pompe à déplacement positif pour
transmettre le mazout à un dispositif atomiseur et
un moyen d'amenée d'air à tirage forcé pour trans-
mettre de l'air de combustion au mazout atomisé,
un agencement de commande pour régler l'amenée
de mazout et d'air pour la combustion, la pompe à
mazout étant entraînée par un moteur à vitesse va-
riable réglé par ledit agencement de commande
pour faire varier la vitesse de la pompe afin de régler
le débit de transmission de mazout au dispositif ato-
miseur, où un détecteur de vitesse surveille le fonc-
tionnement de la pompe à mazout, et l'agencement
de commande réagit à la sortie dudit détecteur, ca-
ractérisé en ce que le signal du détecteur de vites-
se est agencé pour initier une fermeture du système
de brûleur dans le cas où une vitesse de pompe
prédéterminée n'est pas atteinte pendant le démar-
rage du fonctionnement du système de brûleur.

2. Système de brûleur selon la revendication 1, où
l'agencement de commande règle également le dé-
bit de transmission de l'air de combustion à travers
ledit système à écoulement forcé et surveille les ré-
glages de commande de mazout et d'écoulement
d'air l'un en fonction de l'autre pour maintenir un mé-
lange de mazout et d'air dans des limites prédéter-
minées.

3. Système de brûleur selon la revendication 2, où la-
dite commande d'écoulement d'air comprend un
ventilateur à vitesse variable et/ou un amortisseur
ajustable dans le chemin d'écoulement d'air.

4. Système de brûleur selon l'une des revendications
précédentes, où l'agencement de commande est
agencé pour comparer un signal du détecteur de la
vitesse de pompe avec un réglage de l'amenée d'air
de combustion au brûleur pour surveiller le rapport
de mélange mazout/air.

5. Système de brûleur selon l'une des revendications
précédentes, où plusieurs dispositifs atomiseurs
sont connectés en parallèle au débit de la pompe.
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