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Description

Technical field

[0001] The invention relates to a fuel dispensing unit
for dispensing fuel to motor vehicles. The present inven-
tion also relates to a method for controlling such a fuel
dispensing unit.

Technical background

[0002] When filling the fuel tank of a motor vehicle, it
is a common measure to recover the vapour escaping
the tank when filling it with liquid fuel. This measure is
taken for both safety and environmental reasons. The
vapour recovery is achieved, for instance, by arranging
a vapour suction nozzle next to the fuel dispensing nozzle
of a pistol grip for filling the tank with fuel. Vapour is then
removed from the tank during filling, at a certain rate,
which is often controlled by the standard rate of at which
fuel is dispensed to the tank. Because of the importance
of having a vapour recovery system that is intact, several
methods for detecting possible malfunctions within the
vapour recovery system and even the location of the mal-
functions are available on the market today. A fuelling
method according to the preamble of claim 1 is known
from US 6 244 310.
[0003] EP-1,995,209 discloses a method for control of
a vapour recovery system for recovering vapour from a
motor vehicle tank, said method comprising the steps of
measuring a vapour recovery flow rate through a first
vapour path between a fuel dispensing nozzle and a va-
pour tank and including a vapour pump and a flow rate
measuring means, characterised in that a second flow
rate is measured through a second path one end of which
is connected to the first path downstream of the fuel dis-
pensing nozzle and upstream of the flow rate measuring
means and the vapour pump, and comparing the meas-
ured vapour recovery flow rate with the second flow rate
in order to detect malfunction of the vapour recovery sys-
tem.
[0004] There are, however, problems with the method
disclosed above as well as with other prior art available
on the market today. Todays fuel dispesning units usually
have several nozzle boots on each side of the unit. Each
nozzle boot accomodates a pistol grip with a fuel dis-
pensing nozzle and a vapour suction nozzle. If a mal-
function is detected in the vapour recovery system of the
fuel dispensing unit, all of the fuel dispensing nozzles
connected to the vapour recovery system at both pump
sides or at least at one of the two pump sides is shut off,
thereby making a plurality of fuel dispensing nozzles un-
usable. This is a major inconvenience for the customers
using the fuel dispensing unit and also results in large
financial losses for the owner of the fuel dispensing unit.

Summary of the invention

[0005] It is an object of the present invention to provide
an improvement of the prior art methods. More particu-
larly, it is an object of the present invention to provide a
more reliable and financially superior fuel dispensing unit.
Further, it is an object of the present invention to provide
a method for controlling such a fuel dispensing unit.
[0006] These and other objects as well as advantages
that will be apparent from the following description of the
present invention are achieved by a method for control-
ling a fuel dispensing unit and a fuel dispensing unit ac-
cording to the independent claims.
[0007] Thus, a method is provided for controlling a fuel
dispensing unit having at least two fuel dispensing noz-
zles which are connected to a vapour recovery system,
comprising detecting a malfunction in the vapour recov-
ery system of said fuel dispensing unit, and identifying
the location of the malfunction. The method is charac-
terized in that after a predetermined number of succes-
sive malfunctions at the same location, at least one fuel
dispensing nozzles in the fuel dispensing unit is adjusted.
This is advantageous in that since only the fuel dispens-
ing nozzles affected by the malfunction are shut off, the
fuel dispensing unit may still function in a satisfying man-
ner while the malfunction is attended. In this way, the
customers will be satisfied and the financial losses for
the owner of the fuel dispensing unit are minimized.
[0008] The at least one fuel dispensing nozzle effected
by the successive malfunctions may be adjusted by a
rectified vapour recovery regulation. This is advanta-
geous in that the entire fuel dispensing unit will still be
usable for a customer during this adjustment. Another
advantagous is that if only one fuel dispensing nozzle is
affected by the successive malfunctions, then only this
one fuel dispensing nozzle is adjusted while the remain-
ing nozzles of the fuel dispensing unit are left unadjusted.
[0009] The at least one fuel dispensing nozzle effected
by the successive malfunctions may be adjusted by being
shut off. If the at least one fuel dispensing nozzle effected
by the successive malfunctions cannot be adjusted in a
simple manner, it will be shut off in order to prevent fuel
vapour from leaking out into the surronding environment.
This is a way to ensure a safe and reliable fuel dispensing
unit with regard to the surronding environment.
[0010] One fuel dispensing nozzle may be shut off if
the successive malfunctions are located at this fuel dis-
pensing nozzle. This is advantageous in that the entire
fuel dispensing unit will be functioning as usual, except
for this one fuel dispensing nozzle which is shut off under
a short period until being cleaned or repaired. The incon-
veniences for the customers using the fuel dispensing
unit and the financial losses for the owner due to the shut
off fuel dispensing nozzle are thus minimized.
[0011] A plurality of fuel dispensing nozzles may be
shut off if the successive malfunctions are located down-
stream from the fuel dispensing nozzles. By downstream
from the fuel dispensing nozzles is meant further down
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in the vapour recovery system at a location where all of
the fuel dispensing nozzles connected to the vapour re-
covery system are affected by the malfunction, e.g. by a
vapour pump. If the malfunction is located in a part within
the vapour recovery system concerning a plurality of fuel
dispensing nozzles, accordingly, all of the effected fuel
dispensing nozzles will be shut off until the malfunction
has been attended to.
[0012] The predetermined number of successive mal-
functions may be 5-15, preferably 8-12, and more pref-
erable about 10. This is advantageous in that the mal-
function will established in a certain and reliable manner.
[0013] According to a second aspect of the present
invention, the invention relates to a fuel dispensing unit
for dispensing fuel to motor vehicles, comprising at least
two fuel dispensing nozzles for dispensing fuel to a motor
vehicle tank, a vapour recovery system connected to the
fuel dispensing nozzles for recovering fuel vapour from
the motor vehicle tank, and a control system for detecting
a malfunction and identifying its location in said vapour
recovery system. The fuel dispensing unit is character-
ized in that said control system is adapted to execute
the method described above. This is advantageous in
that since only the fuel dispensing nozzles affected by
the malfunction are shut off, the fuel dispensing unit may
still function in a satisfying manner while the malfunction
is attended to. In this way, the customers stay satisfied
and the financial losses for the owner of the fuel dispens-
ing unit are minimized.
[0014] Generally, all terms used in the claims are to
be interpreted according to their ordinary meaning in the
technical field, unless explicitly defined otherwise herein.
All references to "a/an/the [element, device, component,
means, unit, etc]" are to be interpreted openly as referring
to at least one instance of said element, device, compo-
nent, means, unit, etc., unless explicitly stated otherwise.
The steps of any method disclosed herein do not have
to be performed in the exact order disclosed, unless ex-
plicitly stated.

Brief description of the drawings

[0015] The above, as well as additional objects, fea-
tures and advantages of the present invention, will be
better understood through the following illustrative and
non-limiting detailed description of preferred embodi-
ments of the present invention, with reference to the ap-
pended drawings, where the same reference numerals
will be used for similar elements, wherein:

Fig. 1 is a schematic view of an exemplary fuel dis-
pensing unit,
Fig. 2 is a schematic view of an exemplary vapour
recovery system.
Fig. 3 is a schematic view of an exemplary fuel dis-
pensing unit.

Detailed description of preferred embodiments of the in-
vention

[0016] Fig. 1 illustrates a fuel dispensing unit 1, having
four hose storage spaces 2 on each opposing side of the
fuel dispensing unit 1, an electrical cabinet 3 containing
all the electronics for the fuel dispensing unit 1, a hydrau-
lic cabinet 4 containing fuel dispensing means (not
shown), e.g. fuel metering means, valves, vapour recov-
ery system etc, and a column 5 extending vertically be-
tween and separating the electrical cabinet 3 and the
hydraulic cabinet 4 from the hose storage 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 un-
derground reservoir by means of a pump (not shown)
which is located in the hydraulic cabinet 4, and from there
to the column 5 and out to a fuel dispensing nozzle 6 via
a hose (not shown). When filling-up does not take place,
the hose is accommodated in a hose storage place 2 and
the fuel dispensing nozzle 6 is inserted in a nozzle boot
(not shown).
[0017] Below, exemplary methods for detecting a mal-
function and its location within a vapour recovery system
will be discussed.
[0018] In Fig. 2, a first embodiment of a vapour recov-
ery system 7 is shown. The vapour recovery system 7
conveys fuel vapour from a motor vehicle tank 8 to a
vapour tank 9 along a first vapour path 10. One end of
the vapour path 10 is arranged via a valve 11 within a
fuel dispensing nozzle 6. Each fuel dispensing nozzle 6
comprises a valve 11. A vapour pump 12, a valve 13, a
damper 14 and a flow rate measuring means 15 are ar-
ranged in the first vapour path 10. A second path 16 is
at one end connected to the first vapour path 10, and the
other end is an open end connected to the atmosphere.
A valve 17 is arranged in the second path 16. The damper
14 is preferably incorporated in the first vapour path 10
in order to reduce variations in vapour flow so that the
vapour pump 12 is exposed to a uniform vapour flow.
The damper 14 can be of a simple construction, e.g. a
fixed volume.
[0019] During the filling-up of a vehicle, the valve 17
is closed. The valve 11 belonging to the fuel dispensing
nozzle 6 being used as well as valve 13 are open and
the vapour pump 12 is activated. Vapour is thereby drawn
from the motor vehicle tank 8 through the valve 11. The
vapour enters the flow rate measuring means 15, flows
through the damper 14 and is accumulated in the vapour
tank 9. The flow rate measuring means 15 measures the
flow rate of vapour.
[0020] According to a first method, the measured flow
rate is compared to a reference flow rate corresponding
to the actual speed of the vapour pump 12. Thus, a com-
paring means (not shown) is connected to the flow rate
measuring means 15 and the vapour pump 12 so that a
specific pump speed corresponds to a specific reference
flow rate. After filling-up, the valve 11 is closed and the
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fuel dispensing nozzle 6 is detached from the motor ve-
hicle tank 8. If the measured vapour flow rate equals the
reference flow rate, or lies within a predetermined interval
from the reference volume, the vapour recovery system
7 is considered to operate satisfactory and no further
action is needed. If the measured flow rate lies outside
the predetermined range, the vapour recovery system 7
is considered to malfunction and the built-in control of
the vapour recovery system 7 is activated. The valve 17
is opened, and the vapour pump 12 draws air from the
open end of the second path 16 through the second path
16, the flow rate measuring means 15, the damper 14,
the valve 13 and down to the vapour tank 9. The flow
rate measuring means 15 measures a new flow rate of
air, and the measured new flow rate is compared to a
new reference flow rate corresponding to the actual
speed of the vapour pump 12. If the measured new flow
rate lies within a predetermined range, the vapour recov-
ery system 7 is considered to malfunction upstream of
where the second path 16 connects to the first path 10.
If the measured new flow rate lies outside the predeter-
mined range, the vapour recovery system 7 is considered
to malfunction downstream of where the second path 16
connects to the first path 10. Information related to any
of these conclusions is e.g. stored in a control system 18
electrically connected (as indicated by the dashed line in
Fig. 2) to the flow rate measuring means 15. Further
equipment (not shown) is used to let an operator receive
said information. Such equipment may e.g. enable wire-
less transmission of the information to a server. Malfunc-
tion as described above may e.g. be a result of dust par-
ticles which have been drawn into the first vapour path
10 via the fuel dispensing nozzle 6. The flow rate meas-
uring means 15, the damper 14, the valve 13 and the fuel
pump 12 may be arranged in another order along the first
vapour path 10 than is shown in Fig. 2. Further compo-
nents may also be arranged in the first vapour path 10
in order to enhance the function or efficiency of the vapour
recovery system 7.
[0021] According to a second method of the present
invention, no reference flow rate is provided. After filling-
up, the valve 11 is closed and the fuel dispensing nozzle
6 is detached from the motor vehicle tank 8. The built-in
control of the vapour recovery system is activated where-
by the valve 17 is opened, and the vapour pump 12, op-
erating at the same speed as during the previously per-
formed filling-up, draws air from the open end of the sec-
ond path 16 through the second path 16, the flow rate
measuring means 15, the damper 14, the valve 13 and
down to the vapour tank 9. The flow rate measuring
means 15 measures a new flow rate of air. If the meas-
ured flow rate does not equal the measured vapour flow
rate, or lies outside a predetermined range from the
measured vapour flow rate, a malfunction of the vapour
recovery system is considered to be present somewhere
in the first path upstream of where the second path is
connected. Such malfunction may e.g. be an effect of a
constriction in the first vapour path, e.g. in the fuel dis-

pensing nozzle. The built-in control is activated after each
filling-up, or after a predetermined number-of filling-ups.
In one method, the built-in control is activated when nec-
essary, i.e. after an indication of a malfunction in the va-
pour recovery system 7. In fig. 3, a fuel dispensing unit
100 is shown schematically. The fuel dispensing unit 100
has a fuel dispensing means 50 and a vapour recovery
system 7. The fuel dispensing means 50 has a fuel pump
54 that draws fuel from a fuel tank 58, via a fuel path 52
through a flow meter 56 and to a fuel dispensing nozzle
6. During the filling-up of a vehicle, the fuel dispensing
nozzle 6 is connected to a motor vehicle tank 8. The fuel
pump 54 is activated, and the flow meter 56 measures a
volume of dispensed fuel. The flow meter 56 and the fuel
pump 54 are connected to control means (not shown) for
adjusting the speed of the fuel pump 54. The measured
volume of dispensed fuel is transmitted to a second con-
trol means (not shown) for adjusting the speed of the
vapour pump 12. The vapour recovery system 7, having
the valve 17 closed, operates so that vapour is recovered
from the motor vehicle tank 8. The fuel tank 58 and the
vapour tank 9 can be arranged as one single unit. Natu-
rally, a plurality of fuel dispensing nozzles 6, each having
a valve 11, may be connected to the fuel dispensing
means 50 and the vapour recovery system 7.
[0022] The valve 11 has two separate valves, one po-
sitioned inside the fuel path 52 and one positioned inside
the vapour path 10. The two valves arranged in the valve
11 are automatically closed when the fuel dispensing
nozzle 6 is put in a vertical direction, i.e. after filling-up
is finished. The vapour recovery system 7 enables the
built-in control to be performed when said valves 11 are
closed i.e. at any time before or after filling-up.
[0023] When a malfunction has been detected and lo-
cated in the vapour recovery system 7 according to one
of the methods above, or another suitable method, infor-
mation regarding the malfunction is stored in the control
system 18 which is electrically connected to the flow rate
measuring means 15. If a predetermined number of suc-
cessive malfunctions, e.g. 10, are detected at the same
location, the fuel dispensing nozzles 6 affected by the
malfunction will be adjusted. Accordingly, if the succes-
sive malfunctions are located at one fuel dispensing noz-
zle 6 or its valve 11, thereby only affecting this one fuel
dispensing nozzle 6, it will be adjusted while the other
fuel dispensing nozzles 6 of the fuel dispensing unit 1
remain unadjusted. A malfunction considered to be lo-
cated at the fuel dispensing nozzle 6 could actually de-
pend on a clogging of the coaxial vapour recovery path
within the fuel dispensing hose. However, if the succes-
sive malfunctions are located downstream of the second
path 16 and thereby affects a plurality of fuel dispensing
nozzles 6, they will all be adjusted. The fuel dispensing
nozzles 6 may be adjusted by a rectified vapour recovery
regulation or by being shut off. The vapour recovery sys-
tem 7 may e.g. be regulated by means of the pump 12
or the valve 13, e.g. by the speed of the pump 12 being
increased or the opening of the valve 13 being increased
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so that the vapour flow rate is increased. The predeter-
mined number of successive malfunctions may be 5-15,
preferably 8-12, and more preferable about 10.
[0024] In one preferred embodiment of the invention,
each vapour recovery system 7 is connected to four dif-
ferent fuel dispensing nozzles 6, respectively (see Fig.
2). If a malfunction is detected concerning one of the fuel
dispensing nozzles 6 or its valve 11, i.e. upstream of the
second path 16, a predetermined number of times, e.g.
3 times, the fuel dispensing nozzle 6 will be adjusted by
means of a rectified vapour recovery regulation. The va-
pour recovery regulation is rectified by means of the valve
13, which is opened to a larger extent than the default
value such that the suction from the pump 12 increases
when the affected fuel dispensing nozzle 6 is used. Ac-
cordingly, the adjustment will only apply for this one fuel
dispensing nozzle 6 affected by the detected malfunction.
However, if the malfunction remains so that a predeter-
mined number, e.g. 10, of successive malfunctions even-
tually are detected at this one fuel dispensing nozzle 6,
it will be shut off. The same principle also applies for a
malfunction detected downstream of the second path 16,
thereby affecting all of the four fuel dispensing nozzles
6. However, in this case all of the fuel dispensing nozzles
6 will be adjusted or shut off.
[0025] If a malfunction is detected in the vapour recov-
ery system 7 downstream of the second path 16, one
possible cause may be liquid in the vapour recovery sys-
tem 7. Since all of the fuel dispensing nozzles 6 connect-
ed to the vapour recovery system 7 will be affected by
such an event, an indication of liquid in the vapour re-
covery system 7 could be that all of its connected fuel
dispensing nozzles 6 starts to malfunction. When sus-
pecting liquid in the vapour recovery system 6, the built-
in control of the vapour recovery system 7 is activated.
The valve 17 is opened, and the vapour pump 12 draws
air from the open end of the second path 16 through the
second path 16, the flow rate measuring means 15, the
damper 14, the valve 13 and down to the vapour tank 9.
This way, the vapour recovery system 7 will be emptied
from possible liquids.
[0026] According to a second aspect of the invention
a fuel dispensing unit is provided, which is adapted to
execute the method according the above described fea-
tures.
[0027] The invention has mainly been described above
with reference to a few embodiments. However, as is
readily appreciated by a person skilled in the art, other
embodiments than the ones disclosed above are equally
possible within the scope of the invention, as defined by
the appended claims.

Claims

1. A method for controlling a fuel dispensing unit having
at least two fuel dispensing nozzles which are con-
nected to a vapour recovery system, comprising

detecting a malfunction in the vapour recovery sys-
tem of said fuel dispensing unit, and
identifying the location of the malfunction, charac-
terized in that
after a predetermined number of successive mal-
functions at the same location, at least one fuel dis-
pensing nozzle in the fuel dispensing unit is adjusted.

2. A method according to claim 1, wherein the at least
one fuel dispensing nozzle affected by the succes-
sive malfunctions is adjusted by a rectified vapour
recovery regulation.

3. A method according to claim 1 or 2, wherein the at
least one fuel dispensing nozzle affected by the suc-
cessive malfunctions is adjusted by being shut off.

4. A method according to any one of claims 1-3, where-
in one fuel dispensing nozzle is shut off if the suc-
cessive malfunctions are located at this fuel dispens-
ing nozzle.

5. A method according to any one of the preceding
claims, wherein a plurality of fuel dispensing nozzles
are shut off if the successive malfunctions are locat-
ed downstream from the fuel dispensing nozzles.

6. A method according to any one of the preceding
claims, wherein the predetermined number of suc-
cessive malfunctions is 5-15, preferably 8-12, and
more preferable about 10.

7. A fuel dispensing unit (1) for dispensing fuel to motor
vehicles, comprising
at least two fuel dispensing nozzles (6) for dispens-
ing fuel to a motor vehicle tank (8),
a vapour recovery system (7) connected to the fuel
dispensing nozzles for recovering fuel vapour from
the motor vehicle tank (8), and
a control system (18) for detecting a malfunction and
identifying its location in said vapour recovery sys-
tem (7),
characterized in that said control system (18) is
adapted to execute the method according to claims
1-6.

Patentansprüche

1. Verfahren zur Steuerung einer Kraftstoffabgabeein-
heit, die mindestens zwei Kraftstoffabgabedüsen
aufweist, welche mit einem Dampfrückgewinnungs-
system verbunden sind, umfassend:

Erkennen einer Funktionsstörung in dem
Dampfrückgewinnungssystem der Kraftstoffab-
gabeeinheit, und
Identifizieren des Ortes der Funktionsstörung,
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dadurch gekennzeichnet, dass
nach einer vorbestimmten Anzahl von aufeinan-
derfolgenden Funktionsstörungen an derselben
Stelle mindestens eine Kraftstoffabgabedüse in
der Kraftstoffabgabeeinheit verstellt wird.

2. Verfahren nach Anspruch 1, wobei die mindestens
eine Kraftstoffabgabedüse, die von den aufeinan-
derfolgenden Funktionsstörungen betroffen ist,
durch eine korrigierte Dampfrückgewinnungsrege-
lung verstellt wird.

3. Verfahren nach Anspruch 1 oder 2, wobei die min-
destens eine Kraftstoffabgabedüse, die von den auf-
einanderfolgenden Funktionsstörungen betroffen
ist, verstellt wird, indem sie abgeschaltet wird.

4. Verfahren nach einem der Ansprüche 1-3, wobei ei-
ne Kraftstoffabgabedüse abgeschaltet wird, falls der
Ort der aufeinanderfolgenden Funktionsstörungen
diese Kraftstoffabgabedüse ist.

5. Verfahren nach einem der vorhergehenden Ansprü-
che, wobei mehrere Kraftstoffabgabedüsen abge-
schaltet werden, falls der Ort der aufeinanderfolgen-
den Funktionsstörungen sich stromabwärts der
Kraftstoffabgabedüsen befindet.

6. Verfahren nach einem der vorhergehenden Ansprü-
che, wobei die vorbestimmte Anzahl von aufeinan-
derfolgenden Funktionsstörungen 5-15, vorzugs-
weise 8-12 und stärker bevorzugt etwa 10 beträgt.

7. Kraftstoffabgabeeinheit (1) zum Abgeben von Kraft-
stoff an Kraftfahrzeuge, welche umfasst:

mindestens zwei Kraftstoffabgabedüsen (6)
zum Abgeben von Kraftstoff an einen Kraftfahr-
zeugtank (8),
ein mit den Kraftstoffabgabedüsen verbunde-
nes Dampfrückgewinnungssystem (7) zum
Rückgewinnen von Kraftstoffdampf von dem
Kraftfahrzeugtank (8), und
ein Steuerungssystem (18) zum Erkennen einer
Funktionsstörung und Identifizieren ihres Ortes
in dem Dampfrückgewinnungssystem (7),
dadurch gekennzeichnet, dass das Steue-
rungssystem (18) dazu eingerichtet ist, das Ver-
fahren gemäß den Ansprüchen 1-6 auszufüh-
ren.

Revendications

1. Procédé de commande d’une unité de distribution
de carburant comportant au moins deux buses de
distribution de carburant qui sont raccordées à un
système de récupération de vapeur, comprenant de

détecter un dysfonctionnement dans le système de
récupération de vapeur de ladite unité de distribution
de carburant, et
identifier l’emplacement du dysfonctionnement,
caractérisé en ce que
après un nombre prédéterminé de dysfonctionne-
ments successifs au même emplacement, au moins
une buse de distribution de carburant dans l’unité de
distribution de carburant est ajustée.

2. Procédé selon la revendication 1, dans lequel au
moins une buse de distribution de carburant affectée
par les dysfonctionnements successifs est ajustée
par une régulation de récupération de vapeur recti-
fiée.

3. Procédé selon la revendication 1 ou 2, dans lequel
la au moins une buse de distribution de carburant
affectée par les dysfonctionnements successifs est
ajustée en étant coupée.

4. Procédé selon une quelconque des revendications
1 à 3, dans lequel une buse de distribution de car-
burant est coupée si les dysfonctionnements suc-
cessifs sont situés au niveau de cette buse de dis-
tribution de carburant.

5. Procédé selon une quelconque des revendications
précédentes, dans lequel une pluralité de buses de
distribution de carburant sont coupées si les dys-
fonctionnements successifs sont situés en aval des
buses de distribution de carburant.

6. Procédé selon une quelconque des revendications
précédentes, dans lequel le nombre prédéterminé
de dysfonctionnements successifs est 5-15, de pré-
férence 8-12 et encore préférable environ 10.

7. Unité de distribution de carburant (1) pour distribuer
du carburant à des véhicules à moteur, comprenant
au moins deux buses de distribution de carburant
(6) pour distribuer du carburant à un réservoir de
véhicule à moteur (8),
un système de récupération de vapeur (7) raccordé
aux buses de distribution de carburant pour récupé-
rer de la vapeur de carburant provenant du réservoir
du véhicule à moteur (8), et
un système de commande (18) pour détecter un dys-
fonctionnement et identifier son emplacement dans
ledit système de récupération de vapeur (7),
caractérisé en ce que ledit système de commande
(18) est adapté pour mettre en oeuvre le procédé
selon les revendications 1 à 6.
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