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(57) The vapour recovery system comprises a first
vapour path (7) between the fuel dispensing nozzle (5)
and a vapour tank (9), a vapour pump (11) arranged in
said first path (7) and configured to pump vapour from
the motor vehicle tank (3) to the vapour tank (9), and a
flow rate measuring means (13) arranged in said first

A vapour recovery system, a method for control thereof, and a fuel dispensing apparatus

path (7). The system is characterised in that the vapour
recovery system further comprises a second path (15)
which has a valve (17) and one end of which is connected
to the first path (7) downstream of the fuel dispensing
nozzle (5) and upstream of the flow rate measuring
means (13) and the vapour pump (11).
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Description

Technical Field of the Invention

[0001] The present invention relates to a vapour re-
covery system for recovering vapour from a motor vehicle
tank via a fuel dispensing nozzle. The present invention
also relates to a method for control of a vapour recovery
system for recovering vapour from a motor vehicle tank,
and to a fuel dispensing apparatus for dispensing fuel to
a motor vehicle.

Background Art

[0002] When filling the tank of a motor vehicle, it is a
common measure to recover the vapour escaping the
tank when filling it with liquid fuel from a fuel pump unit.
The vapour recovery is performed by a system which is
incorporated in the fuel pump unit, such that vapour of
hydrocarbons are prevented from escaping to the envi-
ronment outside the tank of the motor vehicle. Such va-
pour recovery system typically consists of a vapour inlet
arranged in a fuel dispensing nozzle, a vapour pump and
a flow meter. The recovered vapour is accumulated in a
vapour tank. The vapour pump draws fuel vapour from
the tank of the motor vehicle, through the flow meter and
to the vapour tank. The flow meter measures the vapour
flow and compares the measured value with the flow of
dispensed fuel. Adjusting means are connected to the
flow meter and to the vapour pump so that the vapour
flow matches the flow of the dispensed fuel.

[0003] Since a vapour recovery system consists of
several components, there are several possible causes
for such vapour recovery system to malfunction. If the
value measured by the flow meter drops, this might be
due to e.g. pump failure, flow meter failure, or dust, par-
ticles or other obstruction in the vapour line. Thus, there
is a need for checking the correct operation of a vapour
recovery system.

[0004] GB 2352437 discloses a method for control of
a vapour recovery system. The vapour delivery rate is
constantly detected. The value of the vapour delivery rate
thus detected is transmitted to comparison means which
compare it with a value of the liquid delivery rate and if
the result of this comparison is outside a predetermined
range, which may or may not be adjustable, an alarm is
triggered in order to indicate a malfunction.

Summary of the Invention

[0005] Itis anobject of the presentinvention to provide
an improvement of the above techniques and prior art.
More particularly, it is an object of the present invention
to provide a built-in control of a vapour recovery system
for recovering vapour from a motor vehicle tank via a fuel
dispensing nozzle.

[0006] The above objective is achieved according to a
first aspect of the invention by a vapour recovery system
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for recovering vapour from a motor vehicle tank via a fuel
dispensing nozzle, said system comprising a first vapour
path between the fuel dispensing nozzle and a vapour
tank, a vapour pump arranged in said first path and con-
figured to pump vapour from the motor vehicle tank to
the vapour tank, and a flow rate measuring means ar-
ranged in said first path. The system is characterised in
that the vapour recovery system further comprises a sec-
ond path which has a valve and one end of which is con-
nected to the first path downstream of the fuel dispensing
nozzle and upstream of the flow rate measuring means
and the vapour pump. This is advantageous in that con-
trol of functionality of the vapour recovery system is pos-
sible in a simple way.

[0007] The first path may comprise a valve arranged
downstream of the fuel dispensing nozzle. Thus, the first
vapour path can be shut off during e.g. service opera-
tions.

[0008] The first path may comprise a valve arranged
within the fuel dispensing nozzle, which is advantageous
in that a minimum amount of vapour is present in the first
path when the path is shut off.

[0009] The other end of the second path may be con-
nected to the atmosphere. This is advantageous in that
the control can be performed at atmospheric pressure.
[0010] The other end of the second path may be con-
nected to the first path downstream of the flow rate meas-
uring means and the vapour pump and upstream of the
vapour tank. This is advantageous in that the second
path is a closed circuit, whereby the risk of contamination
is minimised.

[0011] The above objective is achieved according to a
second aspect of the invention by 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. The method is characterised in that
a second flow rate is measured through a second path
one end of which is connected to the first path down-
stream of the fuel dispensing nozzle and upstream of the
flow rate measuring means and the vapour pump, and
in that the method comprises the step of comparing the
measured vapour recovery flow rate with the second flow
rate in order to detect malfunction of the vapour recovery
system. The advantages of the first aspect of the inven-
tion are also applicable to this second aspect of the in-
vention.

[0012] The second flow rate may be measured through
a second path the other end of which is connected to the
atmosphere.

[0013] The second flow rate may be measured through
a second path the other end of which is connected to the
first path downstream of the flow rate measuring means
and the vapour pump and upstream of the vapour tank.
[0014] The measured vapour recovery flow rate may
be compared to a reference flow rate, and the step of
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measuring the second flow rate is performed if the meas-
ured vapour recovery flow rate differs from the reference
flow rate.

[0015] The vapour recovery flow rate and the second
flow rate may be measured at the same speed of the
vapour pump.

[0016] The above objective is also achieved according
to a third aspect of the invention by a fuel dispensing
apparatus for dispensing fuel to a motor vehicle compris-
ing fuel dispensing means and a vapour recovery system
according to the first aspect of the invention.

[0017] Other objectives, features and advantages of
the present invention will appear from the following de-
tailed disclosure, from the attached claims as well as from
the drawings.

Brief Description of the Drawings

[0018] Embodiments of the present invention will now
be described in more detail, by way of examples, with
reference to the accompanying drawings, in which
[0019] Fig. 1 shows schematically a first embodiment
of a vapour recovery system according to the present
invention.

[0020] Fig. 2 shows schematically a second embodi-
ment of a vapour recovery system according to the
present invention.

[0021] Fig. 3 shows schematically a fuel dispensing
apparatus having a vapour recovery system according
to the present invention.

Detailed Description of Preferred Embodiments of the
Invention

[0022] The vapour recovery system according to the
present invention for recovering vapour from a motor ve-
hicle tank during filling-up has afirst vapour path, drawing
vapour from the vehicle tank to a vapour tank. The vapour
flow rate is measured by a flow rate measuring means.
After filling-up is finished, the built-in control of the vapour
recovery system according to the present invention is
activated. A valve arranged in the vapour path is closed
and at the same time a valve arranged in a second path
is opened. The second path is connected to the first path
downstream of the valve arranged in the first path. Thus,
the vapour pump draws vapour (or any other gas present
in the second path, e.g. air) through the second path and
through the flow meter measuring means. The flow meter
measuring means performs a new measurement, result-
ing in a new measured flow rate. This second flow rate
is compared to the measured vapour flow rate in order
to detect malfunction of the vapour recovery system.

[0023] Infig. 1, afirstembodimentofavapourrecovery
system 1 is shown. The vapour recovery system 1 con-
veys fuel vapour from a motor vehicle tank 3 to a vapour
tank 9 along a first vapour path 7. One end of the vapour
path 7 is arranged via a valve 21 within a fuel dispensing
nozzle 5. A vapour pump 11, a valve 19, a damper 23
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and a flow rate measuring means 13 are arranged in the
first vapour path 7. A second path 15 is at one end con-
nected to the first vapour path 7, and the other end is an
open end connected to the atmosphere. A valve 17 is
arranged in the second path 15. The damper 23 is pref-
erably incorporated in the first vapour path 7 in order to
reduce variations in vapour flow so that the vapour pump
11 is exposed to a uniform vapour flow. The damper 23
can be of a simple construction, e.g. a fixed volume.
[0024] During the filling-up of a vehicle, the valve 17
is closed. The valves 21 and 19 are open and the vapour
pump 11 is activated. Vapour is thereby drawn from the
motor vehicle tank 3 through the valve 21. The vapour
enters the flow rate measuring means 13, flows through
the damper 23 and is accumulated in the vapour tank 9.
The flow rate measuring means 13 measures the flow
rate of vapour.

[0025] 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 11. Thus, a com-
paring means (not shown) is connected to the flow rate
measuring means 13 and the vapour pump 11 so that a
specific pump speed corresponds to a specific reference
flow rate. After filling-up, the valve 21 is closed and the
fuel dispensing nozzle 5 is detached from the motor ve-
hicle tank 3. 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
1 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 1
is considered to malfunction and the built-in control of
the vapour recovery system 1 is activated. The valve 17
is opened, and the vapour pump 11 draws air from the
open end of the second path 15 through the second path
15, the flow rate measuring means 13, the damper 23,
the valve 19 and down to the vapour tank 9. The flow
rate measuring means 13 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 11. If the measured new flow
rate lies within a predetermined range, the vapour recov-
ery system 1 is considered to malfunction upstream of
where the second path 15 connects to the first path 7. If
the measured new flow rate lies outside the predeter-
mined range, the vapour recovery system 1 is considered
to malfunction downstream of where the second path 15
connects to the first path 7. Information related to any of
these conclusions is e.g. stored in a memory circuit (not
shown) connected to the flow rate measuring means 13.
Further equipment (not shown) is used to let an operator
receive said information. Such equipment may e.g. en-
able wireless transmission of the information to a server.
Malfunction as described above may e.g. be a result of
dust particles which have been drawn into the first vapour
path 7 via the fuel dispensing nozzle 5. The flow rate
measuring means 13, the damper 23, the valve 19 and
the fuel pump 11 may be arranged in another order along
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the first vapour path 7 than is shown in fig. 1. Further
components may also be arranged in the first vapour
path 7 in order to enhance the function or efficiency of
the vapour recovery system 1.

[0026] According to a second method of the present
invention, no reference flow rate is provided. After filling-
up, the valve 21 is closed and the fuel dispensing nozzle
5 is detached from the motor vehicle tank 3. The built-in
control of the vapour recovery system is activated where-
by the valve 17 is opened, and the vapour pump 11, 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 15 through the second path 15, the flow rate
measuring means 13, the damper 23, the valve 19 and
down to the vapour tank 9. The flow rate measuring
means 13 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 after each
10t filling-up.

[0027] The built-in control of the vapour recovery sys-
tem is active for a predetermined time that can be ad-
justed to fit to the surrounding equipment (i.e. the fuel
dispensing unit). The built-in control of the vapour recov-
ery system may be active 1-60 seconds, preferably 1-20
seconds or more preferably 5-10 seconds.

[0028] In fig. 2, a further embodiment of a vapour re-
covery system 1 is shown. The vapour recovery system
1 operates similarly to the vapour recovery system 1
shown in fig. 1, and the first vapour path 7 is identical
with the first vapour path 7 shown in fig. 1, with the same
reference numerals. One end of the second path 15 is
connected to the first path 7 similarly to the embodiment
shown in fig. 1, and the other end is connected to the first
path 7 downstream of the vapour pump 11 and the flow
rate measuring means 13. Thus, the second path 15
forms a closed loop with the first vapour path 7.

[0029] When the built-in control of the vapour recovery
system 1 shown in fig. 2 is active, the valve 21 is closed
and the valve 17 is opened. The vapour pump 11 draws
vapour from the damper 23, the flow rate measuring
means 13 and the second path 15 which is connected to
the first path 7 downstream of the vapour pump 11 and
thereby to the vapour tank 9. According to the second
method disclosed herein, the flow rate measuring means
13 measures a new flow rate of vapour, and if the meas-
ured new flow rate lies within a predetermined range, the
vapour recovery system 1 is considered to malfunction
upstream of where the second path 15 connects to the
first path 7 (upstream of the flow rate measuring means
13). If the measured new volume lies outside the prede-
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termined range, the vapour recovery system 1 is consid-
ered to malfunction somewhere between the two posi-
tions where the second path 15 connects to the first path
7. Similar to what is described above, information about
these conclusion is stored and accessible.

[0030] 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 1
according to the present invention. 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 5. During the filling-up of a
vehicle, the fuel dispensing nozzle 5 is connected to a
motor vehicle tank 3. 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
fuelis transmitted to a second control means (not shown)
for adjusting the speed of the vapour pump 23. The va-
pour recovery system 1, having the valve 17 closed, op-
erates so that vapour is recovered from the motor vehicle
tank 3. The fuel tank 58 and the vapour tank 9 can be
arranged as one single unit.

[0031] The valve 21 has two separate valves, one po-
sitioned inside the fuel path 52 and one positioned inside
the vapour path 7. The two valves arranged in the valve
21 are automatically closed when the nozzle 5 is put in
a vertical direction, i.e. after filling-up is finished. The va-
pour recovery system 1 enables the built-in control to be
performed when said valves 21 are closed i.e. at any time
before or after filling-up.

[0032] The second path 15 of the vapour recovery sys-
tem 1 can be open ended as shown in fig. 1.

[0033] The flow rate measuring means 13, the vapour
pump 11, the damper 23 and the valve 19 can be ar-
ranged in any order along the first vapour path 7 as in-
dicated in fig. 3.

[0034] Further components may be arranged in the
first vapour path 7 in order to enhance the function or
efficiency of the vapour recovery system 1.

[0035] Theinvention has mainly beendescribed above
with reference to a few preferred embodiments. Howev-
er, 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 de-
fined by the appended claims.

Claims

1. A vapour recovery system for recovering vapour
from a motor vehicle tank (3) via a fuel dispensing
nozzle (5), said system comprising
a first vapour path (7) between the fuel dispensing
nozzle (5) and a vapour tank (9),

a vapour pump (11) arranged in said first path (7)
and configured to pump vapour from the motor ve-
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hicle tank (3) to the vapour tank (9), and

a flow rate measuring means (13) arranged in said
first path (7),

characterised in that

the vapour recovery system further comprises a sec-
ond path (15) which has a valve (17) and one end
of whichis connected to the first path (7) downstream
of the fuel dispensing nozzle (5) and upstream of the
flow rate measuring means (13) and the vapour

pump (11).

A vapour recovery system according to claim 1,
wherein the first path (7) comprises a valve (19) ar-
ranged downstream of the fuel dispensing nozzle (5).

A vapour recovery system according to any one of
claims 1 or 2, wherein the first path (7) comprises a
valve (21) arranged within the fuel dispensing nozzle

(5).

A vapour recovery system according to any one of
claims 1-3, wherein the other end of the second path
(15) is connected to the atmosphere.

A vapour recovery system according to any one of
claims 1-3, wherein the other end of the second path
(15) is connected to the first path (7) downstream of
the flow rate measuring means (13) and the vapour
pump (11) and upstream of the vapour tank (9).

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 vapour 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 dispensing nozzle and up-
stream of the flow rate measuring means and the
vapour pump, and

comparing the measured vapour recovery flow rate
with the second flow rate in order to detect malfunc-
tion of the vapour recovery system.

A method according to claim 6, wherein the second
flow rate is measured through a second path the oth-
er end of which is connected to the atmosphere.

A method according to claim 6, wherein the second
flow rate is measured through a second path the oth-
er end of which is connected to the first path down-
stream of the flow rate measuring means and the
vapour pump and upstream of the vapour tank.

A method according to any one of claims 6-8, where-
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in the measured vapour recovery flow rate is com-
pared to a reference flow rate, and wherein the step
of measuring the second flow rate is performed if the
measured vapour recovery flow rate differs from the
reference flow rate.

10. A method according to any one of claims 6-8, where-

in the vapour recovery flow rate and the second flow
rate are measured at the same speed of the vapour

pump.

11. A fuel dispensing apparatus for dispensing fuel to a

motor vehicle comprising fuel dispensing means (50)
and a vapour recovery system according to any one
of claims 1-5.
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