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(57) L'mvention concerne un dispositif d'alimentation
d'un combustible liquide vers un ¢lément de brileur (6,
6"). Ce dispositif comprend au moins une conduite
d'alimentation (5', 5") de combustible, amnsi que des
movens (7, 8, 9) de régulation de I'écoulement du
combustible a travers cette conduite. Ces moyens de
regulation comportent une pompe (7) entraince par un
moteur (8), amns1 qu'une unite de commande (9), laquelle
est congue pour commander le nombre de tours du
moteur (8) et donc celui de 1la pompe (7).
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(57) The mvention refers to a device for the supply of a
liguid fuel to a burner member (6', 6"). The device
includes at least one fuel supply conduit (5', 5") and
means (7, 8, 9) for controlling a fuel flow through said
conduit. The control means include a pump (7) driven by
a motor (8) and a control unit (9) which 1s arranged to
control the number of revolutions of said motor (8) and
thus of the pump (7).
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(87) Abstract

The invention refers to a device for the supply of
a liquid fuel to a burner member (6’, 6’’). The device
includes at least one fuel supply conduit (5°, 5'’) and
means (7, 8, 9) for controlling a fuel flow through said
conduit. The control means include a pump (7) driven by
a motor (8) and a control unit (9) which is arranged to
control the number of revolutions of said motor (8) and
thus of the pump (7).
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A device for the supply of a liquid fuel to a burner member

THE BACKGROUND OF THE INVENTION AND PRIOR ART

The present invention refers to a device for the supply of a

liquid fuel to a burner member according to the preamble of
claim 1.

Such fuel supply devices are known, for instance for the
combustion of oil in a combustion chamber of a gas turbine
device. According to conventional technique, a pump is
thereby utilized, which operates at a constant speed and at
a relatively high pressure dimensioned for the maximum
effect of the gas turbine device. The control for adjusting
the fuel quantity supplied to the combustion chamber is
performed by means of a controllable throttle valve and a
py-pass conduit returning surplus fuel to a drainage vessel
or the like. In order to maintain the accuracy, the flow

quantity supplied or the position of the throttle valve 1is
measured, whereiln the measured value is fed back.

However, such a throttling and recirculation of fuel results
in a loss of the energy which has been utilized for
increasing the pressure of the fuel in the fuel supply
conduit. Since gas turbine devices normally o;;erate at an
effect which is lower than the maximum possible output
effect, an unnecessary pump work will be performed during a
not 1insignificant part of the operating time of the gas
turbine device. In addition, the construction of such a
supply device is rather complicated and expensive with a
controllable throttle valve which normally is adjusted by

means of an electro-hydraulic control system.
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SUMMARY OF THE INVENTION

The object of the present invention is to remedy the

disadvantages mentioned above and provide a fuel supply

device having a higher efficiency than fuel supply devices
previously known.

This object is obtained by the device initially defined,
which is characterized in that said control means includes a
pump driven by a motor and a control unit arranged to
control the number of revolutions of said motor and thus of
the pump. By controlling the number of revolutions of the
motor and the pump 1n such a manner, the fuel supply may be
controlled in a very easy and rapid manner. The number of
revolutions of the motor and the pump may thus be adjusted
to the pump effect required for feeding the fuel to the
combustion chamber and consequently the motor will always
operate at a number of revolutions which corresponds to the
fuel quantity actually supplied to the combustion chamber.
Furthermore, the device according to the invention provides
possibilities to connect the control unit to the overall
control system of the burner member of for instance a gas
turbine device in an easy manner and in such a way adjust

the number of revolutions of the motor to the fuel quantity
required at a demanded load.

According to an embodiment of the invention, the pump
includes a displacement pump. A displacement pump, for
instance a piston pump, a screw pump or the like, normally
has a defined relation between the number of revolutions of
the pump and the flow through the pump, which enables the

control of the fuel quantity supplied in an exact manner.

According to a further embodiment of the invention, the

motor includes an alternating current motor. The number of
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revolutions of alternating current motors may be controlled
in an easy manner by controlling the frequency of the motor
voltage. Thereby, the motor includes an asynchronous motor
and the control unit a frequency converter, advantageously a
5 so-called static frequency converter, SFC. Such a control
has a high accuracy and requires no measurement and/or

feedback of the actual flow or number of revolutions of the

motor.

10 According to a further embodiment of the invention, the
control unit includes sensor members arranged to sense at
least one motor parameter and an adjustment unit arranged to
adjust the electric effect supplied to the motor in response
to said sensed motor parameter. By means of such an

15 adjustment unit, it is possible to provide an optimum model
of the connected asynchronous motor and obtain a high
contrel velocity, i.e. to control the number of revolutions
of the motor and the pump in a very quick and accurate

manner. Such a technique enables closing and acceleration of
20 the fuel flow within 200-300 ms.

According to an advantageous application of the invention,
the burner member 1s comprised by a gas turbine device. A
calculating unit may thereby be arranged to calculate a
25 desired fuel flow for each load condition of the gas turbine
device and to calculate the desired number of revolutions of
the motor for each flow, wherein the control unit is
arranged to control the number of revolutions with regard to
said calculations. The control may thus be based on solely
30 the calculated wvalue of the number of revolutions and no

measurement of any parameter of the actual fuel flow is

needed.

According to a further embodiment of the invention, a source
35 1s arranged to provide liquid fuel, wherein at 1least two

fuel supply conduits extend from said source which each
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includes said control means. Advantageously, one of said

fuel supply conduits may thereby be arranged to supply fuel
to a pilot burner of said burner member and the other of

sald fuel supply conduits may be arranged to supply fuel to
a mailn burner of said burner member.

BRIEF DESCRIPTION OF THE DRAWINGS

The present 1invention is now to be described more closely by

means of an embodiment and with reference to the drawings

attached, 1in which

Fig 1 discloses schematically a view of a fuel supply
device according to the invention and

Fig 2 discloses schematically a view of a part of the
device 1in Fig 1.

DETAILED DESCRIPTION OF AN EMBODIMENT OF THE INVENTION

Fig 1 discloses a fuel supply device for the supply of
liquid fuel, in the following example oil, to a
schematically 1indicated combustion chamber 1 of a gas
turbine device (not disclosed). The fuel supply device
disclosed 1s connected to a fuel source 2 via a main conduit
3. The main conduilt 3 is divided into two supply conduits 5°
and 5''. The supply conduits 5' and 5'' are arranged to feed
fuel to a respective set of burner nozzles 6' and 6''’',
respectively, which form a respective burner member in the
combustion chamber 1. Each supply conduit includes an
emergency stop valve 4 which may have a conventional
construction. Each such burner nozzle 6', 6'' may according
to conventional technique include a shut-off wvalve (not
disclosed) of the type on/off in order to either open the
burner nozzle 6', 6'' or close the nozzle. In the embodiment
disclosed, the supply conduit 5' is arranged to supply main

fuel to the combustion chamber 1 for the main combustion at

high loads. The supply conduit 5'' is arranged to supply a
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so-called pilot fuel to the combustion chamber 1 in order to
support the combustion at stability problems of the flame.

According to the present invention, each fuel supply conduit
5', 5''" 1includes a unit for the control of the fuel flow
through the respective conduit 5', 5''. Each such control
unit includes a pump 7 which is arranged to increase the
pressure of the fuel to a level of up to 100-200 bars and to
pump the fuel through the respective conduit for feeding
thereof to the combustion chamber 1. Each pump 7 preferably
includes a so called displacement pump, for instance a screw
pump, a piston pump or any similar pump device having a
substantially constant relation between the number of
revolutions and the flow. Each pump 7 is driven by an
electric motor 8, the number of revolutions of which 1is
controllable by means of a control unit 9. In the embodiment
disclosed, the electric motor 8 includes an alternating
current motor and in particular an asynchronous motor. The
contrel unit 9 thereby includes a frequency converter and in
particular a static frequency converter. By the control
units disclosed, the fuel flow, i.e. the quantity of fuel
which 1s fed into the combustion chamber 1 wvia the nozzles
6', 6'', may Dbe continuously controlled in an easy and
efficient manner without any unnecessary pump work.
Furthermore, each control unit 9 is connected to the overall
control system 10 of the gas turbine device. In such a

manner, the fuel flow may continuously be adjusted to the

fuel quantity required for the load demanded for the time
being.

Fig 2 discloses more closely how the control unit 9 may be
designed. Hereby, each control unit 9 includes an input 11
for connection to the electric alternating current network.
The 1nput 11 1s connected to an AC/DC-converter 12 for
converting the 1nput alternating voltage to a direct

voltage. The AC/DC-converter 12 is in turn connected to a
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direct current unit 13 which in turn is connected to a
DC/AC-converter 14 which is arranged to convert the input
direct voltage to an alternating voltage of a desired
frequency. This alternating voltage is then fed to the motor
8 which 1s driven at a number of revolutions which depends
on the actual frequency of the input alternating voltage.
The DC/AC-converter 14 is connected to the overall control
system 10 which delivers a setting value of number of
revolutions, which depends on the load demanded and which

defines the frequency of the output alternating voltage from
the DC/AC-converter. The control system 10 includes a
calculating unit arranged to calculate a desired fuel flow
for each load condition of the gas turbine device and to
calculate the desired number of revolutions of the motor for
each fuel flow. The calculated number of revolutions is

supplied, as mentioned above, to the DC/AC-converter 14 of
the control unit 9.

Furthermore, the DC/AC-converter includes an adjustment unit
15, a so-called Direct Torque Control processor, DTC for
adjusting the voltage and the current of the electric effect
supplied to the electric motor 8. The adjustment unit 15 is
thereby arranged to control the voltage and the current in
response to one oOr several motor parameters, in accordance
with the motor model disclosed, which may be measured via a
signal conduit 17 and the conduit 16 supplying alternating
voltage to the motor 8 and which for instance may include

the reactance and the inductance of the motor 8.

By the device disclosed, a very accurate value of the number
of revolutions and the flow following the number of
revolutions 1s obtained merely by measuring the electric
parameters of the alternating current motor 8. No feedback

of any parameter of the flow is necessary.

TS I P . . ' Tee e e tereent e aenevmn d AT GHARHTINIEIE S PO (T B R e : Tt A R PR LRI O P AL TRV ey e T N ORAT 1 | CHAE R SHROOIN L R adu g :
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The supply device according to the invention may in addition
in an easy manner be driven by a battery 20 which may be
connected directly to the direct current unit 13 and feed
effect without any interruption, for instance when the
network current disappears. A blocker diode 21 prevents

current feed to the battery 20 from the direct current unit
13.

The present 1invention is not limited to the embodiment

disclosed but may be varied and modified within the scope of
the following claims.

Although the embodiment disclosed includes two control
units, one for each fuel supply conduit 5', 5'', it is clear
that the invention is applicable also in the case that the

fuel supply device merely includes one fuel supply conduit
and one control unit.

The device disclosed is applicable to the supply of fuel and
also other liquid media in a variety of different situations

and to a variety of different types of combustion chambers.
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Claims

1. A device for the supply of a ligquid fuel to a burner
member (6’, 6’’), wherein the device includes at least on=
tuel supply conduit (5, 5'') and means (7, 8, 9) for

controlling a fuel flow through said conduit (57, 577),

Il

wherein said control means includes a pump (7) driven by =

motor (8) and a control unit (9) arranged to control the
numper of revolutions of said motor (8) and thus of the pumg

10 (7), characterized 1n that

the motor (8) 1includes an asynchronous motor,

the control unit (9) includes a static frequency converter,

and

the control unit (9] 1includes sensing members (16, 17),
15 which are arranged to sense at least one motor parameter,

and an adjustment unit (15) which is arranged to adjust thse

electric effect supplied to the motor (8) in response tc

sald sensed motor parameter.

2 (] 2. A device according to claim 1, characterized in tha-

the pump (/) comprises a displacement pump.

3. A device zaccording to any one of the preceding claims,

characterized 1n tnat the Dburner member (6’, 6’ ) i

gy s

25 comprised by & gas turbine device.

4, A device according to any one of the preceding claims,

characterized by & calculating unit (10) which 1is arrange:

\‘_.

to calculate a desired fuel flow for each load condition o-

30 the gas turpine device and to calculate the desired numbe:

utions 0I tThe motor (8) for each flow, wherein t-r-
ol unit (¥, 1s arranged tc contrel the number -

revolutions wilitn respect to sald calculations.

()
{J

5. A device according to any one of the preceding claimg,

characterized n that a source (Z2) 1s arranged to provicas

CA 02331748 2000-11-14 AMENDED SHEET
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liquid fuel and that at least two fuel supply conduits (5’,

o"’") extend from szid source (2), wherein each such fuel

supply conduit (5’, 5’’) includes said control means (7, 8,
9) .

5
0. A device according to claim 5, characterized in that

one of said fuel supply conduits (5’’) is arranged to supply
fuel to a pilot burner (6’’) of said burner member and the
other of said fuel supply conduits (5’) 1is arranged to

10 supply fuel to a main burner (6’) of said burner members.

CA 02331748 2000-11-14 AMENDED SHEET
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