EP 2 241 533 B1

(19)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(45) Date of publication and mention
of the grant of the patent:
03.10.2012 Bulletin 2012/40

(21) Application number: 09157989.6

(22) Date of filing: 15.04.2009

(11) EP 2 241 533 B1

EUROPEAN PATENT SPECIFICATION

(51) IntCl.:
F04D 29/70 (20067
B67D 7/76 (201007

B67D 7/62(2010.01)

(54) Fuel pump with filter control
Brennstoffpumpe mit Filtersteuerung

Pompe a combustible avec contréle du filtre

(84) Designated Contracting States:
ATBEBG CHCY CZDE DK EE ES FIFR GB GR
HRHUIEISITLILT LULV MC MK MT NL NO PL
PT RO SE SI SKTR

(43) Date of publication of application:
20.10.2010 Bulletin 2010/42

(73) Proprietor: Dresser Wayne AB
202 15 Malmé (SE)

(72) Inventor: Larsson, Bengt |
274 53 Skivarp (SE)

(74) Representative: Henriksson, Dan Ragnar Mikael
Awapatent AB
P.O. Box 5117
200 71 Malmé (SE)

(56) References cited:

WO-A1-99/45272 DE-A1- 4 444 854

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been

paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 241 533 B1 2

Description

Field of the invention

[0001] The present invention relates generally to fuel
recirculation forreducing clogging of fuelfilters. More par-
ticularly, the present invention relates to a fuel pump unit
for a fuel dispensing unit comprising a pump with a suc-
tion side and a pressure side, the suction side having an
inlet equipped with a fuel filter, and a bypass channel
connecting the pressure side to the suction side via the
fuelfilter. Theinvention further relates to a fuel dispensing
unit comprising such a fuel pump unit and to a method
for reducing the clogging of a fuel filter in such a fuel
pump unit for a fuel dispensing unit.

Background of the invention

[0002] Fuel dispensers that are used at gas stations
for filling fuel tanks of motor vehicles commonly comprise
an underground fuel tank, a pump unit, a hose, and an
outlet nozzle. The pump unit pumps the fuel from the
underground tank creating a flow of fuel through the hose
and the outlet nozzle. The user of the fuel dispenser uti-
lizes the outlet nozzle to fill the vehicle’s fuel tank.
[0003] The pump unit is commonly equipped with a
fuel filter to prevent particles to enter the pump. Clogging
of the fuel filter is however a known problem and a usual
cause for maintenance of the fuel dispenser.

[0004] A number of different pumps are known for use
in fuel dispensers. WO 2007/036754 describes a pump
that uses an occasionally reversed flow direction to
cleanse the fuel filter. When the pump is stopped, the
pump housing is partly emptied to create a backflow
through the fuel filter. This is done by closing valves to
the hose and opening other valves to provide ambient
air to release the vacuum in the pump housing. The grav-
itational force on the fuel in the pump housing will thereby
be allowed to create a backflow through the inlet of the
pump, back into the fuel storage tank. The backflow will
cleanse the filter from particles.

[0005] In WO 99/45272 a fuel dispenser pump is
shown that has an overpressure valve to avoid excessive
pressure in the pump that could lead to dangerous con-
ditions. The pump is also equipped with a fuel filter at the
pump inlet to avoid particles to enter the pump. If the
pressure reaches a predetermined dangerous level, an
overpressure valve is opened and fuel at the pressure
side is allowed to recirculate to the suction side of the
pump through a bypass passage, thereby stopping the
pressure build-up. The bypass passage is located in the
pump casing leading fuel from the pressure side to the
suction side. The recirculated fuel enters the suction side
without passing through the fuel filter.

[0006] The problem of particles clogging the fuel filter
is further aggravated by congealing fuel components.
Heavy fuels with a low level of refining, as e.g. diesel fuel,
in particular have a problem with congealing fuel com-
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ponents, a problem that increases at low fuel tempera-
tures and when the pump is not used frequently. Com-
ponents of the diesel fuel form wax-like substances that
deposit onto the filter. If the fuel that is pumped by the
fuel dispenser is a bio fuel as e.g. bio-diesel, bacteria
growth on the filter is also an issue. Also this problem is
worsened if the pump is not used frequently and the fuel
is left stagnant around the fuel filter. Build-up of deposits
consisting of particles, wax and/or bacteria will eventually
reduce the fuel flow to levels that are lower than what is
acceptable.

[0007] A fuel pump according to the preamble of claim
1 is known from DE-A-44 44 854.

Summary of the invention

[0008] It is an object of the present invention to solve
the above problems and to provide an improved pump
unit for a fuel dispensing unit and reduce the clogging of
the fuel filter by congealing fuel and/or growing bacteria.
The clogging of the fuel filter by congealing fuel compo-
nents is reduced by periodically recirculating fuel through
the fuel filter when the fuel dispensing unit is not in use
for filling the tanks of motor vehicles.

[0009] These and other objects are achieved by a fuel
pump unit for a fuel dispensing unit comprising a pump
with a suction side and a pressure side, where the suction
side has an inlet that is equipped with a fuel filter, and
where a bypass channel connects the pressure side to
the suction side via the fuel filter. The fuel pump unit is
characterised in that it further comprises a control de-
vice adapted to periodically start the pump, when the fuel
flow through the fuel filter has stopped, to recirculate fuel
via said bypass channel and through said fuel filter to
reduce clogging of the filter.

[0010] The periodic recirculation of fuel, by starting the
fuel pump, will reduce the tendency of the fuel congealing
and make it harder for congealing components to adhere
to the fuel filter.

[0011] Another advantage of periodic recirculation of
the fuel is that the bacteria growth on the filter, which may
occur when using fuels made from biological raw mate-
rials like bio-diesel, will be reduced. The adherence of
bacteria to surfaces is a process that is greatly enhanced
in a stagnant environment, which is only present around
the filter when the fuel pump is stopped. The occasional
starting of recirculation through the filter will reduce the
possibilities of bacteria adhering to the fuelfilter surfaces.
[0012] Inanembodimentofthe invention the fuel pump
unit is equipped with a flow meter, adapted to measure
the flow through said fuel filter. The control device may
be adapted to control the time interval between said pe-
riodical recirculation of fuel through said fuel filter accord-
ing to the flow through the fuel filter measured by the flow
meter. The control device may further be adapted to
shorten the time interval between the periodical recircu-
lation of fuel through the fuel filter if the flow is lower than
a desired value and/or increasing the time interval be-
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tween the periodical recirculation of fuel through the fuel
filter if the flow is higher than a desired value. The control
device could even disable the periodic recirculation if the
flow is high enough.

[0013] The ability to measure the flow through the filter
may be used by the control device in the fuel pump unit
to estimate if the filter is clogged or not. If the filter is
beginning to clog, a more frequent recirculation of fuel
can help reduce the clogging and dissolve what has al-
ready adhered to the filter.

[0014] Since the fuel temperature affects the congeal-
ing process of fuel substances, temperature is a variable
that may be used to estimate if the filter is clogged or not.
Thus, according to another embodiment the fuel pump
unit may be equipped with a temperature sensor. A
number of different temperatures can be measured, such
as e.g. the ambient temperature, the pump temperature,
the fuel temperature etc. Preferably the temperature sen-
sor is adapted to detect the fuel temperature. This can
be achieved by placing the temperature sensor in the
fuel flow. The temperature sensor could, however, also
be placed in the ambient air around the fuel pump unit
or outside the housing of the fuel dispensing unit, to es-
timate the fuel temperature from the ambient air temper-
ature. An equivalent estimation of the fuel temperature
could be made by measuring the temperature of the
pump casing material.

[0015] In one embodiment the control device is adapt-
ed to control the time interval between the periodical re-
circulation of fuel through the fuel filter according to the
temperature detected by the temperature sensor. The
previously mentioned control device of the fuel pump unit
could be adapted to increase the time interval between
the periodical recirculation of fuel through the fuel filter if
the temperature is higher than a desired value. The con-
trol device could also be adapted to decrease the time
interval between the periodical recirculation of fuel
through the fuel filter if the temperature is lower than a
desired value. Ifthe temperature is measured to be above
a certain desired value the recirculation interval is ex-
tended in time and vice versa.

[0016] The recirculation may generate friction heat in
the piping that will increase the fuel temperature. The
pump engine may, due to an engine efficiency below
100%, also generate heat to its surroundings. Heat, orig-
inating from the pump engine, will be absorbed by the
fuel, increasing the fuel temperature. The increased tem-
perature of the fuel will reduce the risk that components
of the fuel will congeal and clog the filter.

[0017] Ifthe heatgenerated by the pumpandthe above
mentioned friction heat is considered not to be enough
for reducing filter clogging, the fuel pump unit may, ac-
cording to a further embodiment of the invention, be
equipped with a heating member that is arranged at said
fuelfilter. The heating member could be an electric heat-
ing device such as a resistive heating wire. The heating
member could e.g. be the filter itself. The filter could be
built up by resistive heating wires, presenting an effective
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way of providing heat to the environment surrounding the
fuel filter. The heating member could also be a part con-
cealed in the filter or it could be attached at the filter.
[0018] The ability to adapt the time interval between
the recirculation periods according to the fuel tempera-
ture to match the need of recirculation, makes it possible
to avoid unnecessary circulation. Energy can be saved
and the fuel pump unit will be less worn.

[0019] According to a further embodiment the bypass
channel does notinclude any valves. A construction with-
out valves is simple and robust and will require a mini-
mum of maintenance. In some cases, however, valves
could be required to reduce the recirculation flow through
the bypass channel to affect the main flow in the fuel
hose. Valves that are adjustable manually or by an elec-
tric control mechanism are then preferred. The adjust-
ment of the valves, and thereby the recirculation flow,
may be done by remote control to reduce the need of
manual adjustment of the fuel pump unit at site. Adjust-
able valves may also be controlled by the abovemen-
tioned control device in the fuel pump unit. The control
unit could then adjust the flow according to relevant input
parameters available.

[0020] Another aspect of the invention relates to a fuel
dispensing unit for motor vehicles, comprising a fuel
pump unit according to the description above. The fuel
pump unit is preferably used in a fuel dispensing unit for
use at gas stations, but the concept of the invention could
be used for other types of systems, where clogging of an
inlet filter is a problem due to processes in the liquid that
are reduced by movement and/or heat such as wax-for-
mation and bacteria growth.

[0021] Still another aspect of the invention relates to a
method for reducing the clogging of a fuel filter in a fuel
pump unit for a fuel dispensing unit, where the fuel pump
unit comprises a pump with a suction side and a pressure
side, where the suction side has an inlet equipped with
the fuel filter, and a bypass channel connecting the pres-
sure side to the suction side via the fuel filter. The method
is characterised by the step of periodically starting the
pump, when the fuel flow through the fuel filter has
stopped, to recirculate fuel via the bypass channel and
through the fuel filter.

[0022] An embodiment comprises the step of control-
ling the time interval between the periodical recirculation
of fuel through the fuel filter according to the flow through
the fuel filter. The time interval between the periodical
recirculation of fuel through the fuel filter may be in-
creased if the flow is higher than a desired value, or the
time interval between the periodical recirculation of fuel
through the fuel filter may be decreased if the flow is
lower than a desired value.

[0023] According to a further embodiment the method
comprises the step of controlling the time interval be-
tween the periodical recirculation of fuel through the fuel
filter according to the temperature. If the temperature is
higher than a desired value, the time interval between
the periodical recirculation of fuel through the fuel filter
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may be increased. If the temperature is lower than a de-
sired value the time interval between the periodical re-
circulation of fuel through the fuelfilter may be decreased.
[0024] The advantages of the method of the invention
are analogous to the abovementioned advantages of the
device according to the invention.

[0025] Thus, to sum up the recirculation according to
the present invention may be carried out in a number of
differentways. In a simple embodiment the control device
may be set to carry out the recirculation as a function of
time only, i.e. the recirculation lasts for a certain time
period with a certain time period or interval between each
recirculation. The recirculation may e.g. be carried out
during a period of about 1-5 minutes, preferably about
2-4 minutes, and more preferably about 3 minutes, and
the interval between the recirculations may e.g. be about
10-20 minutes, preferably about 12-18 minutes, and
more preferably about 15 minutes.

[0026] According to another embodiment the recircu-
lation may be carried out as a function of the fuel flow
through the fuel filter. In this case the control device is
set to carry out the recirculation as a function of a target
flow or desired value of fuel flow through the fuel filter.
This desired value or target flow may e.g. be about
50-150 litres/minute, preferably about 80-120 litres/
minute, and more preferably about 100 litres/minute. If
the fuel flow is less than a certain value, e.g. less than
80% of the desired value, the time interval between the
recirculations is decreased and/or the recirculation time
is increased. If on the other hand the fuel flow is higher
than a certain value, e.g. higher than 90% of the desired
value, the time interval between the recirculations is in-
creased and/or the recirculation time is decreased up to
a point where the fuel flow is equal to the desired value
when the recirculation may be discontinued.

[0027] According to stillanother embodiment the recir-
culation may be carried out as a function of the temper-
ature, e.g. the ambient temperature, the fuel pump unit
temperature, or, most preferably the fuel temperature. In
this case the control device is set to carry out the recir-
culation as a function of a target or desired temperature
value. This desired value or target value of the temper-
ature may e.g. be about 5-20°C, preferably about
10-15°C, and more preferably about 10°C. The desired
value may differ depending on whether it relates to the
ambient temperature, the fuel pump unit temperature, or
the fuel temperature. If the temperature is higher than
the desired value the time interval between the recircu-
lations is increased and/or the recirculation time is de-
creased. Conversely, if the temperature is lower than the
desired value the time interval between the recirculations
is decreased and/or the recirculation time is increased.
[0028] The abovementioned ways of controlling the fu-
el recirculation may be used alone or in combination, i.e.
the recirculation may be carried out both as a function of
the fuel flow and of the temperature.
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Brief description of the drawings

[0029] The present invention will now be described in
more detail, with reference to the appended drawings
showing a currently preferred embodiment of the inven-
tion.

Fig. 1 is a schematic drawing of fuel dispensing unit.
Fig. 2 is a cross sectional view of a preferred em-
bodiment of the fuel pump unit for a fuel dispensing
unit according to the invention.

Detailed description of a preferred embodiment of the
invention

[0030] Fig. 1 illustrates an exemplary fuel dispensing
unit 1, having four hose storage spaces 2 on each op-
posing side of the fuel dispensing unit 1, an electrical
cabinet 3 containing all the electronics for the fuel dis-
pensing unit 1including the control device 7 of the present
invention (Fig. 2), a hydraulic cabinet 4 containing fuel
dispensingmeans (notshown), e.g. fuel metering means,
valves, vapour recovery system etc, and a column 5 ex-
tending vertically between and separating the electrical
cabinet 3 and the hydraulic cabinet 4 from the hose stor-
age spaces 2. The fuel dispensing unit 1 is connected to
an underground reservoir (not shown) containing fuel.
When filling up the tank of a motor vehicle, the fuel is
pumped from the underground reservoir by means of a
pump (not shown) which is located in the hydraulic cab-
inet 4, and from there to the column 5 and out to a nozzle
6 via a hose.

[0031] Fig. 2illustrates a fuel pump unit 8 in a fuel dis-
pensing unit 1 with a pump 9, a main fuel supply pipe 10
and a dispensing hose 11. The main fuel supply pipe 10
is connected to the underground reservoir (not shown)
containing fuel. The pump 9 has an engine 12 and is
equipped with a flow meter 13. The pump 9 has a suction
side 14, providing an underpressure to the main fuel sup-
ply pipe 10 and a pressure side 15, providing an over-
pressure to the dispensing hose 11. At the pump inlet 16
a fuel filter 17 is attached, through which the fuel has to
pass to enter the pump 9.

[0032] Atthe pressure side 15 of the pump 9, a bypass
channel 18, is attached, thatleads from the pressure side
15 of the pump 9, to the main fuel supply pipe 10 near
the pump inlet 16 and the fuel filter 17 that is attached to
the inlet 16. The dimension of the bypass channel 18 is
in this embodiment smaller than the fuel hose, the diam-
eteris about afourth of the dispensinghose 11. No valves
are needed in this embodiment since the dimension of
the bypass channel 18 is chosen to allow the desired
amount of fuel to recirculate through the bypass channel
18. In another embodiment, however, a valve may be
attached at the beginning of the bypass channel 18 to
enable the possibility to reduce the recirculation flow
through the bypass channel 18. The valve is preferably
adjustable, as e.g. a needle valve, so as to be able to
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adjust the recirculation flow in a precise manner. In one
preferred embodiment it is possible to remote control the
valve, e.g. via a service web interface of the fuel dispens-
ing unit 1.

[0033] In a further embodiment, at least one heating
element 19, is located near the fuel filter 17 by the pump
inlet 16. Fig. 2 shows a cylindrical heating member 19
that is placed around the filter. The heating member 19
could, however, be shaped in number of ways to provide
extra heat to the fuel around the filter. E.g. an immersion
heater could be used for practical reasons of availability
and price. The heating member 19 could, however, also
be incorporated in the filter itself. A rod-shaped immer-
sion heater could e.g. be placed in the centre of the filter.
The filter mesh could also partly or entirely be built up by
heat resistive wires making the filter itself a heating de-
vice.

[0034] Atemperature sensor 20, is placed near the fuel
filter 17 in the fuel flow. The temperature sensor 20 could
however also be placed in the ambient air in the fuel
pump unit housing, or it could be placed outside the fuel
dispensing unithousing. In afurther embodiment the sen-
sor could be placed in the pump casing or in the pipe
material. The temperature sensor 20 is preferably a re-
sistive thermometer, a thermocouple, a silicon bandgap
temperature sensor, but could be any type of thermom-
eter.

[0035] In the following paragraphs, the method of re-
ducing clogging of the fuel filter 17 in the fuel pump unit
8 will be discussed. The pump 9 creates an underpres-
sure on one side 14 of the pump 9 that will suck fuel from
the underground reservoir (not shown). The fuel filter 17
positioned in the pump inlet 16 will prevent particles con-
tained in the fuel from entering the pump inlet 16 and the
rest of the fuel dispensing system. Particles in the fuel
will adhere to the filter surface. The amount of trapped
particles will build up until the filter will have to be cleaned
by maintenance of the fuel dispensing unit 1. This proc-
ess is worsened due to congealing fuel components
forming wax on the filter, especially in cold weather, and,
in the case of bio fuels, due to bacteria growth on the
filter and particles. As presented by this invention, these
processes are reduced by introducing a periodical recir-
culation of fuel from the pressure side 15 of the pump 9
via a bypass channel 18 to a point upstream of the fuel
filter 17 in the flow direction when the fuel dispensing unit
1is not in use.

[0036] To this end the fuel pump 9 is periodically start-
ed when the fuel dispensing unit 1 is not in use. Since
the nozzle 6 is closed in that situation all fuel pumped by
the pump 9, will be forced to recirculate through the by-
pass channel 18. Additional fuel from the underground
storage tank will not be added since the volume in the
system is kept constant while the nozzle 6 is closed. The
fuel in the recirculation process will thus be pumped in a
loop from the outlet of the bypass channel 18 in the main
fuel supply pipe 10, through the fuel filter 17, through the
pump 9 and through the bypass channel 18. The move-
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ment of fuel through the fuel filter 17 will reduce the ad-
herence of congealing fuel components on the filter. The
recirculation will also generate heat from friction between
the recirculated fuel and the walls in the piping and pump
9. Heat will also be generated from the pump engine 12,
heat that will mainly be absorbed by the circulating fuel.
The heating of the fuel will help reducing the congealing
process, since the congealing increases at low fuel tem-
peratures.

[0037] The recirculation will also reduce bacteria
growth when dispensing bio fuel with the fuel dispensing
unit. The growth of bacteria is reduced by the movement
of the fuel. The bacteria adherence to the fuel filter 17
will also be reduced by the movement of the recirculated
fuel.

[0038] Inthe embodiment shown in Fig. 2, the bypass
channel 18 does not have any valves. When the fuel dis-
pensing unit 1 is in use filling a vehicle tank through the
nozzle 6, part of the flow that is induced by the overpres-
sure produced by the pump 9, will recirculate through the
bypass channel 18. Even though the recirculation is un-
necessary when the fuel dispensing unit 1 is in use, such
an embodiment is still preferred due to simplicity. As long
as the recirculation does not affect output flow of the fuel
dispensing unit 1 too much, a reduced fuel flow is ac-
cepted. If the maximum dispensing flow for a dispensing
unit is 100 litres/minute, a flow loss due to recirculation
of up to 10 litres/minute or 10% would typically be ac-
ceptable. The manufacturing process of the fuel pump
unit 8 as well as the maintenance will also be simpler and
cheaperifnovalves are usedin the recirculation channel.
[0039] The presentinvention includes a control device
7 for controlling the periodicity of the periodical recircu-
lation process. The control device 7 starts the pump 9
after a predetermined time after the fuel dispensing unit
1 was last used for fuel dispensing. The pump 9 will, as
described above, pump fuel in the recirculation loop
through the bypass channel 18, to reduce clogging. The
pump 9 will be run for a predetermined time period, e.g.
3 minutes. After the predetermined time period has end-
ed, the control device 7 will shut off the pump engine 12.
The control device 7 will then wait for a predetermined
time, e.g. 15 minutes, before it starts the pump 9 again
for the next recirculation session. The periodical recircu-
lation in this manner will go on until the fuel dispensing
unit 1 is used for fuel dispensing again.

[0040] In a preferred embodiment, a flow meter 13 is
used in the control process of the periodical recirculation
process. The flow meter 13 measures the flow during
dispensing and adjusts the time period between the re-
circulation sessions and/or the recirculation session time
period accordingly. If the desired flow value of the fuel
dispensing unit 1 is, e.g. 100 litres/minute, an acceptable
flow is approximately 80 - 100% of the desired value. A
number of control scenarios are possible. In one embod-
iment, two flow values are predetermined, one higher
value set to approximately 90% of the desired value and
one lower value set to approximately 80% of the desired
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value. If the measured flow value is found to lie between
these two values, the periodic fuel recirculation is run
with predetermined timeintervals, each recirculation ses-
sion running for a predetermined time period as dis-
cussed above. If the measured flow is found to be below
the predetermined lower value, the time interval between
each recirculation session will be decreased and/or the
duration of each recirculation session will be increased.
If the measured flow is found to be under a critical value,
e.g. 50% of the desired value, the recirculation may be
set to run constantly when the fuel dispensing unit 1 is
not used. If the measured flow value is above 90% of the
desired value the time interval between each recircula-
tion session will be increased and/or the duration of each
recirculation session will be decreased. Optional the re-
circulation could be cancelled if the measured flow is
above a certain value, e.g. 98% of the desired value.
[0041] Another control scenario using the flow meter
13 input value is a linear adjustment of the recirculation
time variables. A higher value is set where itis determined
that the periodic recirculation is not needed, e.g. 98% of
the desired value, and a lower value is set where it is
determined that the flow is so low that a constant recir-
culation is needed, e.g. 50% of the desired value. When
the measured flow is below the higher value, the periodic
recirculation is started with a long time interval, e.g. 50
minutes, and a short recirculation session time duration,
e.g. 1 minute. The control device 7 will set the value for
the time interval and/or the recirculation session time du-
ration according to the measured flow according to the
value calculated from a linear change between the pre-
determined value at the start of periodic recirculation,
e.g. 50 minutes and 1 minute, respectively, to the point
where the recirculation is constant. The time interval and
the recirculation session can be adjusted linearly one at
a time according to the above method or they could be
simultaneously adjusted linearly resulting in a squared
relationship between recirculation time and measured
flow. It should also be noted that the time variables con-
trolling the recirculation process, as described above,
can be set to follow any function of measured flow to
meet the requirements of the fuel and the design of the
fuel dispensing unit.

The flow meter 13 measuring the flow, as described
above, can be located at different positions. In Fig. 2, a
flow meter 13 is built into the pump 9. An alternative em-
bodiment is to place the flow meter 13 directly after the
pump outlet, but before the start point of the bypass chan-
nel 18. A flow meter 13 is however traditionally located
after the pump 9 and after the start point of the bypass
channel 18 in the flow direction, somewhere on the dis-
pensing hose 11. The measured value from this flow me-
ter 13 can also be used, e.g. when retrofitting a recircu-
lation channel on an existing fuel dispensing unit 1, even
though the flow meter 13 might be located after the by-
pass channel 18 in the flow direction. It is, however ad-
vantageous to place a flow meter 13 before the bypass
channel 18, in the flow direction. One reason is that some
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of the flow during dispensing will flow through the bypass
channel 18, and this flow will not otherwise be measured.
Another reason is that the flow through the pump 9 can
be measured during recirculation if the flow meter is po-
sitioned before the bypass channel 18. It is, of course,
also possible to have two flow meters, one positioned by
the pump 9 and one on the dispensing hose 11, or one
positioned on the bypass channel 18 measuring the re-
circulation flow and one positioned on the dispensing
hose 11 measuring dispensed fuel. If only one flow meter
is positioned after the bypass channel 18, the total flow
through the fuel filter 17 and the pump 9 will be estimated
by adding a known estimated value of the recirculation
flow. If, on the other hand, a flow meter is available that
either measures the flow through the pump 9 and fuel
filter 17 or through the bypass channel 18, the periodic
recirculation time variables can be adjusted continuous-
ly, without depending on values that are measured during
fuel dispensing. This is an advantage when a fuel dis-
pensing unit 1 is occasionally not used for very long time
periods.

[0042] According to one embodiment the fuel pump
unit 8 is equipped with valves on the bypass channel 18.
The valves can be used for constantly adjusting the flow
through the bypass channel 18 or for shutting the bypass
channel 18 while the fuel dispensing unit 1 is used. The
first alternative can be used for calibrating the flow
through the bypass channel 18 to a desired value, e.g.
10 litres/minute. The valve in that case preferably is a
needle valve or any other valve that can be precisely
adjusted. The second alternative could be used if the
necessary recirculation flow is found to affect the dis-
pensing flow too much.

[0043] The temperature sensor 20 seen in Fig. 2 de-
livers temperature readings that can be used by the con-
trol device 7. A desired value of the fuel temperature
could e.g. be 10°C. One control scenario is to decrease
the time interval between the periodic recirculation ses-
sions and/or increase the duration of the periodic recir-
culation sessions if the temperature drops below 5°C. If,
on the other hand, the measured fuel temperature is
above e.g. 15°C the time interval between the periodic
recirculation periods can be increased and/or the dura-
tion of the recirculation sessions can be decreased.
Above a certain temperature the periodic recirculation
may be stopped entirely for certain fuels.

[0044] Another control scenario for the control device
7 using the temperature readings from the temperature
sensor 20 to control the recirculation time variables is to
linearly adjust the time variables starting from a higher
temperature value, e.g. 15°C, and linearly increasing the
recirculation duration time and/or linearly decrease the
time interval between the recirculation sessions, until a
certain predetermined lower temperature, e.g. 0°C,
where the recirculation is continuously running when the
fuel dispensing unit 1 is not in use.

[0045] The temperature sensor 20 is in Fig. 2 located
in the fuel flow near the fuel filter 17 for accurate and
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precise measurement of the temperature of the fuel near
the fuel filter 17. The temperature sensor 20 could, how-
ever, also be located in the casing material of the pump
9, in the ambient air in or outside the fuel dispensing unit
1, or at another place near or in the fuel dispensing unit
1. The temperature value that is measured at another
place than in the fuel flow at the fuel filter 17, can either
be used directly by the control device 7, or it can be used
to estimate the fuel temperature at the fuel filter 17.
[0046] If the fuel is a bio fuel, the periodic recirculation
might not be controlled by temperature at all due to bac-
teria growth and lack of congealing fuel components. In
that case the control device 7 will operate mainly from
the values of the measured flow as discussed above.
[0047] InFig.2 aheatingmember 19is also positioned
near, at, or in the fuel filter 17 according to one embod-
iment. The heating member 19 can add heat when the
natural heat originating from the recirculation is not
enough to keep the fuel around the fuel filter 17 at an
acceptable temperature for avoiding clogging of congeal-
ing fuel components. The heat output effect of the heating
element is controlled by the control device 7, and could
e.g. be linearly increased with a starting point at, e.g.
10°C to maximum effect if the temperature is below e.g.
0°C.

[0048] The person skilled in the art realizes that the
present invention by no means is limited to the preferred
embodiments described above. On the contrary, many
modifications and variations are possible within the
scope of the appended claims.

Claims

1. A fuel pump unit (8) for a fuel dispensing unit (1)
comprising
a pump (9) with a suction side (14) and a pressure
side (15), said suction side (14) having an inlet (16)
equipped with a fuel filter (17), and
abypass channel (18) connecting said pressure side
(15) to said suction side (14) via said fuel filter (17),
characterised in that
said fuel pump unit (8) further comprises a control
device (7) adapted to periodically start said pump
(9), when the fuel flow through said fuel filter (17)
has stopped, to recirculate fuel via said bypass chan-
nel (18) and through said fuel filter (17) to reduce
clogging of the filter.

2. A fuel pump unit (8) according to claim 1, wherein
said fuel pump unit (8) is equipped with a flow meter
(13), adapted to measure the flow through said fuel
filter (17).

3. A fuel pump unit (8) according to claim 2, wherein
said control device (7) is adapted to control the time
interval between said periodical recirculation of fuel
through said fuel filter (17) according to the flow
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1.

12.

13.

through said fuel filter (17) measured by said flow
meter (13).

A fuel pump unit (8) according to any one of the pre-
ceding claims, wherein the fuel pump unit (8) is
equipped with a temperature sensor (20).

A fuel pump unit (8) according to claim 4, wherein
the control device (7) is adapted to control the time
interval between said periodical recirculation of fuel
through said fuel filter (17) according to the temper-
ature detected by said temperature sensor (20).

A fuel pump unit (8) according any one of the pre-
ceding claims, wherein a heating member (19) is ar-
ranged at said fuel filter (17).

A fuel pump unit (8) according claim 6, wherein said
heating member (19) is an electric heating device.

A fuel dispensing unit (1) for motor vehicles, com-
prising a fuel pump unit 8 according to any one of
the preceding claims 1-7.

Method for reducing the clogging of a fuel filter (17)
in a fuel pump unit (8) for a fuel dispensing unit (1),
said fuel pump unit (8) comprising

a pump (9) with a suction side (14) and a pressure
side (15), said suction side (14) having an inlet (16)
equipped with said fuel filter (17),

abypass channel (18) connecting said pressure side
(15) to said suction side (14) via said fuel filter (17),
characterised by the step of periodically starting
said pump (9), when the fuel flow through said fuel
filter (17) has stopped, by means of a control device
(7) adapted to periodically start said pump (9). to
recirculate fuel via said bypass channel (18) and
through said fuel filter (17).

Method according to claim 9, further comprising the
step of controlling the time interval between said pe-
riodical recirculation of fuel through said fuel filter
(17) according to the flow through said fuel filter (17).

Method according to claim 10, further comprising the
step of increasing the time interval between the pe-
riodical recirculation of fuel through said fuel filter
(17) if said flow is higher than a desired value.

Method according to claims 10 or 11, further com-
prising the step of decreasing the time interval be-
tween the periodical recirculation of fuel through said
fuelfilter (17)if said flow is lower than a desired value.

Method according to any one of claims 9-12, further
comprising the step of controlling the time interval
between said periodical recirculation of fuel through
said fuel filter (17) according to the temperature.
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Method according to claim 13, further comprising the
step of increasing the time interval between the pe-
riodical recirculation of fuel through said fuel filter
(17) if said temperature is higher than a desired val-
ue.

Method according to claim 13 or 14, further compris-
ing the step of decreasing the time interval between
the periodical recirculation of fuel through said fuel
filter (17) if said temperature is lower than a desired
value.

Patentanspriiche

1.

Brennstoffpumpeneinheit (8) fiir eine Brennstoffab-
gabeeinheit (1), die

eine Pumpe (9) mit einer Ansaugseite (14) und einer
Forderseite (15) aufweist, wobei die Ansaugseite
(14) einen Einlass (16) hat, der mit einem Brenn-
stofffilter (17) versehen ist, und

einen Bypasskanal (18), der die Foérderseite (15) mit
der Ansaugseite (14) Uber das Brennstofffilter (17)
verbindet,

dadurch gekennzeichnet, dass

die Brennstoffpumpeneinheit (8) ferner eine Steuer-
vorrichtung (7) aufweist, die angepasst ist, um die
Pumpe (9) periodisch zu starten, wenn der Brenn-
stoffdurchfluss durch das Brennstofffilter (17) ge-
stopptist, um Brennstoff iber den Bypasskanal (18)
und durch das Brennstofffilter (17) zurlckzufihren,
um das Verstopfen des Filters zu verringern.

Brennstoffpumpeneinheit (8) nach Anspruch 1, wo-
bei die Brennstoffpumpeneinheit (8) mit einem
Durchflussmesser (13) ausgerustet ist, der ange-
passt ist, um den Durchfluss durch das Brennstoff-
filter (17) zu messen.

Brennstoffpumpeneinheit (8) nach Anspruch 2, wo-
bei die Steuervorrichtung (7) angepasst ist, um das
Zeitintervall zwischen der periodischen Rezirkulati-
on des Brennstoffs durch das Brennstofffilter (17)
gemal dem Durchfluss durch das Brennstofffilter
(17), gemessen von dem Durchflussmesser (13) zu
steuern.

Brennstoffpumpeneinheit (8) nach einemder vorher-
gehenden Anspriiche, wobei die Brennstoffpumpen-
einheit (8) mit einem Temperaturfihler (20) ausge-
rustet ist.

Brennstoffpumpeneinheit (8) nach Anspruch 4, wo-
bei die Steuervorrichtung (7) angepasst ist, um das
Zeitintervall zwischen der periodischen Rezirkulati-
on des Brennstoffs durch das Brennstofffilter (17)
gemal der Temperatur, die von dem Temperatur-
fuhler (20) erfasst wird, zu steuern.
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1.

12.

13.

14.

Brennstoffpumpeneinheit (8) nach einem dervorher-
gehenden Anspriiche, wobei ein Heizelement (19)
an dem Brennstofffilter (17) eingerichtet ist.

Brennstoffpumpeneinheit (8) nach Anspruch 6, wo-
bei das Heizelement (19) ein elektrisches Heizele-
ment ist.

Brennstoffabgabeeinheit (1) fur Kraftfahrzeuge, die
eine Brennstoffpumpeneinheit (8) nach einem der
vorhergehenden Anspriiche 1 bis 7 aufweist.

Verfahren zum Verringern des Verstopfens eines
Brennstofffilters (17) in einer Brennstoffpumpenein-
heit (8) fiir eine Brennstoffabgabeeinheit (1), wobei
die Brennstoffpumpeneinheit (8) aufweist

eine Pumpe (9) mit einer Ansaugseite (14) und einer
Forderseite (15), wobei die Ansaugseite (14) einen
Einlass (16) hat, der mit dem Brennstofffilter (17)
ausgerustet ist,

einen Bypasskanal (18), der die Férderseite (15) mit
der Ansaugseite (14) Uber das Brennstofffilter (17)
verbindet,

gekennzeichnet durch den Schritt des periodi-
schen Startens der Pumpe (9), wenn der Brennstoff-
durchfluss durch das Brennstofffilter (17) gestoppt
ist, mittels einer Steuervorrichtung (7), die ange-
passt ist, um die Pumpe (9) periodisch zu starten,
um Brennstoff iber den Bypasskanal (18) und durch
das Brennstofffilter (17) zu rezirkulieren.

Verfahren nach Anspruch 9, das ferner den Schritt
des Steuerns des Zeitintervalls zwischen der peri-
odischen Rezirkulation von Brennstoff durch das
Brennstofffilter (17) je nach dem Durchfluss durch
das Brennstofffilter (17) umfasst.

Verfahren nach Anspruch 10, das ferner den Schritt
des Erhdhens des Zeitintervalls zwischen der peri-
odischen Rezirkulation des Brennstoffs durch das
Brennstofffilter (17) aufweist, wenn der Durchfluss
groRer ist als ein gewiinschter Wert.

Verfahren nach einem der Anspriiche 10 oder 11,
das ferner den Schritt des Verringerns des Zeitinter-
valls zwischen der periodischen Rezirkulation des
Brennstoffs durch das Brennstofffilter (17) aufweist,
wenn der Durchfluss niedriger ist als ein gewiinsch-
ter Wert.

Verfahren nach einem der Anspriiche 9 bis 12, das
ferner den Schritt des Steuerns des Zeitintervalls
zwischen der periodischen Rezirkulation des Brenn-
stoffs durch das Brennstofffilter (17) in Abh&ngigkeit
von der Temperatur aufweist.

Verfahren nach Anspruch 13, das ferner den Schritt
des Erhdhens des Zeitintervalls zwischen der peri-



15.

15 EP 2 241 533 B1 16

odischen Rezirkulation des Brennstoffs durch das
Brennstofffilter (17) aufweist, wenn die Temperatur
héher ist als ein gewlinschter Wert.

Verfahren nach Anspruch 13 oder 14, das ferner den
Schritt des Verringerns des Zeitintervalls zwischen
der periodischen Rezirkulation des Brennstoffs
durch das Brennstofffilter (17) aufweist, wenn die
Temperatur niedriger ist als ein gewiinschter Wert.

Revendications

1.

Unité de pompe a combustible (8) pour une unité de
distribution de combustible (1), comprenant :

une pompe (9) avec un c6té d’aspiration (14) et
un c6té de pression (15), ledit coté d’aspiration
(14) ayant une entrée (16) munie d'un filtre a
combustible (17) et

un canal de dérivation (18), raccordant ledit coté
de pression (15) au dit coté d’aspiration (14) par
ledit filtre a combustible (17),

caractérisé en ce que

ladite unité de pompe a combustible (8) com-
prend en outre un dispositif de controle (7) adap-
té pour démarrer périodiquement ladite pompe
(9), quand le débit de combustible par ledit filtre
a combustible (17) est arrété, pour recirculer le
combustible par ledit canal de dérivation (18) et
par ledit filtre & combustible (17) pour réduire
I'encrassement du filtre.

Unité de pompe a combustible (8) selon la revendi-
cation 1, ou ladite unité de pompe a combustible (8)
est munie d’un débitmeétre (13) adapté pour mesurer
le débit par ledit filtre a combustible (17).

Unité de pompe a combustible (8) selon la revendi-
cation 2, ou ledit dispositif de contrdle (7) est adapté
pour contréler I'intervalle de temps entre ladite recir-
culation périodique du combustible par ledit filtre a
combustible (17) selon le débit par ledit filtre a com-
bustible (17) mesuré par ledit débitmétre (13).

Unité de pompe a combustible (8) selon I'une quel-
conque des revendications précédentes, ou l'unité
de pompe a combustible (8) est munie d’un capteur
de température (20).

Unité de pompe a combustible (8) selon la revendi-
cation 4, ou le dispositif de controle (7) est adapté
pour contréler I'intervalle de temps entre ladite recir-
culation périodique du combustible par ledit filtre a
combustible (17) selon la température détectée par
ledit capteur de température (20).

Unité de pompe a combustible (8) selon I'une quel-
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12.

13.

14.

conque des revendications précédentes, ou un élé-
ment de chauffage (19) est disposé sur ledit filtre a
combustible (17).

Unité de pompe a combustible (8) selon la revendi-
cation 6, ou I'élément de chauffage (19) est un dis-
positif de chauffage électrique.

Unité de distribution de combustible (1) pour véhi-
cules a moteur, comprenant une unité de pompe a
combustible (8) selon I'une quelconque des reven-
dications précédentes 1-7.

Procédé pour réduire I'encrassement d’un filtre a
combustible (17) dans une unité de pompe a com-
bustible (8) pour une unité de distribution de com-
bustible (1), ladite unité de pompe a combustible (8)
comprenant

une pompe (9) avec un cbté d’aspiration (14) et un
cbté de pression (15), ledit c6té d’aspiration (14)
ayantune entrée (16) munie duditfiltre a combustible
(17),

un canal de dérivation (18), raccordant ledit coté de
pression (15) au dit c6té d’aspiration (14) par ledit
filtre & combustible (17), caractérisé par |'étape de
démarrage périodique de ladite pompe (9), quand le
débit de combustible par ledit filtre a combustible
(17) est arrété, au moyen d’un dispositif de controle
(7) adapté pour démarrer périodiquement ladite
pompe (9), pour recirculer le combustible par ledit
canal de dérivation (18) et par ledit filtre a combus-
tible (17).

Procédé selon la revendication 9, comprenant en
outre I'étape de contréle de I'intervalle de temps en-
tre ladite recirculation périodique du combustible par
ledit filtre a combustible (17) selon le débit par ledit
filtre a combustible (17).

Procédé selon la revendication 10, comprenant en
outre I'étape d’augmentation de l'intervalle de temps
entre la recirculation périodique du combustible par
ledit filtre a combustible (17) si ledit debit est supé-
rieur a une valeur souhaitée.

Procédé selon les revendications 10 ou 11, compre-
nant en outre I'’étape de diminution de l'intervalle de
temps entre la recirculation périodique du combus-
tible par ledit filtre & combustible (17) si ledit débit
est inférieur a une valeur souhaitée.

Procédé selon 'une quelconque des revendications
9-12, comprenant en outre I'étape de contrdle l'in-
tervalle de temps entre ladite recirculation périodi-
que du combustible par ledit filtre a combustible (17)
selon la température.

Procédé selon la revendication 13, comprenant en
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outre I'étape d’'augmentation de l'intervalle de temps
entre la recirculation périodique du combustible par
ledit filire a combustible (17) si ladite température
est supérieure a une valeur souhaitée.

Procédé selon les revendications 13 ou 14, compre-
nant en outre I'étape de diminution de I'intervalle de
temps entre la recirculation périodique du combus-
tible par ledit filtre a combustible (17) si ladite tem-
pérature est inférieure a une valeur souhaitée.
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