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Description

FIELD OF THE INVENTION

[0001] The present invention relates to an apparatus
and method for use with a container for storing a sub-
stance, and in particular, where the substance stored is
subject to evaporative losses or where the container is
susceptible to corrosion.
[0002] Examples of evaporative substances which
may be typically stored in such containers include hydro-
carbon fuels (such as petrol), lubricating oil, distilled liq-
uids, alcohol and sewerage.
[0003] Such liquids are, for example, generally stored
in containers such as above ground and below ground
fuel tanks, fuel tanks for vehicles (including land craft,
aircraft and marine craft), fuel reservoir tanks, oil storage
tanks, and wine fermenting vats and sewerage storage
tanks.
[0004] Volatile liquids, such as fuels, are subject to
evaporative losses when stored in storage tanks. Tanks
storing such liquids are also subject to internal corrosion
as are storage tanks storing lubricating oil. Moisture en-
tering such storage tanks results in emulsion of the lu-
bricating oil.
[0005] Evaporation of liquid stored in containers have
several disadvantageous effects. Firstly, it results in filling
and evaporative losses of the stored liquid. It may also
result in internal corrosion of the container. Furthermore,
contamination of the stored liquid may occur along with
increased humidity levels in the container. Where the liq-
uid is a flammable liquid, the evaporative effect may also
increase fire hazards. Escape of the vapour may also
present an environmental risk where the liquid is toxic or
hazardous, as in the case of storage of fuels and sewer-
age.
[0006] Filling losses occur when the container is filled
or refilled with liquid. For example, when the stored liquid
is fuel, during the filling process, the liquid entering the
container pushes out the existing fuel vapours which are
then lost to the ambient atmosphere outside the contain-
er. In the case of a flammable liquid, there is a risk that
the vapour will ignite resulting in an explosion.
[0007] Evaporation of the stored liquid also results in
breathing losses. These occur when the stored liquid is
heating up or cooling down. In the heating up process,
the liquid expands and its volume increases. This results
in the liquid vapour above the liquid in the container being
pushed out of the container into the atmosphere. In the
cooling down process, the liquid contracts and its volume
decreases. This results in air being drawn into the con-
tainer from the atmosphere. When liquid is discharged
from the container, air is again drawn into the container
and condensed vapour will settle on the walls of the con-
tainer. This causes corrosion and the oxygen in the air
in the container will oxidise the stored liquid.

BACKGROUND ART

[0008] This specification refers to and describes con-
tent of US patents 3,747,800 and 4,796,788 and inter-
national patent application PCT/HU84/0044 (WO
85/01035) which discloses an apparatus according to the
preambule of claim 1.
[0009] US 4,796,788 discloses a bag-in-box package
for dispensing viscous and semi-viscous products. It con-
sists of a dual chamber bag having a product chamber
and a pressure chamber. The pressure chamber is used
to cause the viscous or semi-viscous product to dispense
from the product chamber. The pressure entering the
pressure chamber causes the pressure chamber to ex-
pand. This exerts pressure on the product in the product
chamber, which is then dispensed through a spout. How-
ever, this prior art package does not address the problem
of evaporative losses of a liquid product contained in the
product chamber or container.
[0010] Several prior art systems have sought to ad-
dress the problems identified above, under the "Field of
the Invention" heading.
[0011] One previous system provides a breathing
valve for the container which merely delays the in or out
breathing of the liquid in the container.
[0012] To overcome filling losses, a vapour return is
used. Thus, when the container is filled with liquid, the
increased pressure which occurs in the container pushes
the vapour back to the reservoir from which the container
is being filled. In the case where the container being filled
is a petrol storage tank which is being filled by a tanker
truck, the vapour is pushed back into the tanker truck
reservoir. However, this system addresses losses which
occur only in connection with the filling procedure. When
liquid is discharged from the container, air is still drawn
into the container from the atmosphere to take up the
volume of liquid discharged. This incoming air results in
corrosion inside the container.
[0013] Another system is known from US patent
3747800. In this system, the container is provided with
an inner tank constructed of a flexible material. The liquid
is contained within the inner tank. The inner tank expands
and contracts in accordance with the volume of liquid
contained therein.
[0014] A further system is disclosed in WO 85/01035
(International Patent Application PCT/HU84/00044). The
system disclosed in this specification uses a sheet ele-
ment provided above the volatile substances stored in a
storage tank.

DISCLOSURE OF THE INVENTION

[0015] In accordance with one aspect of the present
invention there is provided an apparatus for use with a
container for storing a substance comprising:

bladder means arranged to be located in the con-
tainer and above the substance stored therein,
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pipe means to deliver inflation medium to said blad-
der means,

pressure control means to supply inflation medium
to said bladder means via said pipe means,

first pressure relief valve means to allow escape of
inflation medium from said bladder means to relieve
pressure from said bladder means, said first pres-
sure relief valve means is set to a first selected pres-
sure that is higher than the vapour pressure of the
substance in the container,

wherein said pressure control means is arranged to
control supply of inflation medium to said bladder
means to maintain the pressure in said bladder
means above the vapour pressure of the substance
in the container and said bladder

means substantially fills the space above the sub-
stance in the container, said first pressure relief valve
means is arranged to relieve pressure build-up in
said bladder means to maintain the pressure in said
bladder means at or below said first selected pres-
sure, the apparatus further comprising

second pressure relief valve means to allow escape
of vapour of the substance from the container to re-
lieve pressure from the container, said second pres-
sure relief valve means is set to a second selected
pressure that is higher than said first selected pres-
sure and wherein said second pressure relief valve
means is arranged to relieve pressure build-up in the
container to maintain the pressure in the container
at or below said second selected pressure.

[0016] Preferably, the apparatus further comprises an
isolation valve to selectively close off the container from
said second pressure relief valve means to prevent es-
cape of vapour of the substance from the container via
said second pressure relief valve means and thereby pre-
vent pressure relief from the container via said second
pressure relief valve means when required.
[0017] Preferably, the apparatus further comprises
isolation valve means to selectively close off said bladder
means from said first pressure relief valve means to pre-
vent escape of inflation medium from said bladder means
via said first pressure relief valve means and thereby
prevent pressure relief from said bladder means via said
first pressure relief valve means when required.
[0018] Preferably, said first selected pressure is up to
5% higher than the vapour pressure of the substance in
the container such that the pressure in said bladder
means is maintained at a level up to 5% higher than the
vapour pressure of the substance in the container.
[0019] Preferably, said second selected pressure is up
to 20% higher than the vapour pressure of the substance
in the container.

[0020] Preferably, the volume of said bladder means
when inflated to capacity is substantially the same as the
volume of the container.
[0021] Preferably, the substance in the container is a
liquid.
[0022] Preferably, the apparatus further comprises
sensor means to measure at least one parameter, se-
lected from (i) pressure and (ii) temperature, indicative
of the vapour pressure of the substance in the container.
[0023] Preferably, said sensor means comprises a
pressure gauge.
[0024] Preferably, said sensor means comprises a
temperature gauge.
[0025] Preferably, access means is provided to access
the interior of said bladder means.
[0026] Preferably, inlet means is provided to enable
said container to be purged of air with a gas during in-
stallation of said bladder means into said container.
[0027] Preferably, the volume of said bladder means
when inflated is substantially the same as the space re-
maining in said container that is not occupied by the sub-
stance stored in the container.
[0028] Preferably, a cover is provided to close off an
opening of the access means of said container, said cov-
er provided with fittings to which said bladder means is
attachable.
[0029] Preferably, said cover is provided with shroud
means extending therefrom and arranged to be posi-
tioned within said container, said shroud means housing
equipment located in said container.
[0030] Preferably, said shroud means is provided with
vent openings in an upper region thereof.
[0031] Preferably, said shroud means comprises a
tube attached at one of its ends to said cover.
[0032] Preferably, said bladder means comprises one
or more individual bladders.
[0033] Preferably, the inflation medium comprises air.
[0034] Preferably, said first pressure relief valve
means is in communication with the interior of said blad-
der means via a pipe.
[0035] Preferably, said second pressure relief valve
means is in communication with the interior of the con-
tainer via a pipe.
[0036] In accordance with a second aspect of the
present invention there is provided a method for use with
a container for storing a substance comprising

installing bladder means into the container,

delivering inflation medium to said bladder means,

controlling the supply of the inflation medium to said
bladder means to maintain the pressure in said blad-
der means above the vapour pressure of the sub-
stance in the container,

allowing escape of inflation medium from said blad-
der means to relieve pressure build-up in said blad-
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der means to maintain the pressure in said bladder
means at or below a first selected pressure, said first
selected pressure being higher than the vapour pres-
sure of the substance in the container, maintaining
said bladder means in an inflated condition to sub-
stantially fill the space above the substance in the
container, the method further comprising

allowing escape of vapour of the substance
stored in the container to relieve pressure build-
up in the container to maintain the pressure in
the container at or below a second selected
pressure, said second selected pressure being
higher than said first selected pressure.

[0037] Preferably, said first selected pressure is up to
5% higher than the vapour pressure of the substance in
the container and the method further comprises main-
taining the pressure in said bladder means at a level up
to 5% higher than the vapour pressure of the substance
in the container.
[0038] Preferably, said second selected pressure is up
to 20% higher than the vapour pressure of the substance
in the container.
[0039] Preferably, the substance in the container is a
liquid.
[0040] Preferably, the inflation medium comprises air.
[0041] The apparatus and method of the present in-
vention act to reduce evaporative losses and/or reduce
the internal corrosion of the container, depending on the
nature of the substance being stored.
[0042] The apparatus and method of the present in-
vention achieve this by preventing formation of vapour
from the liquid in the container and by preventing ingress
of air into the container.
[0043] At the same time, the apparatus and method of
the present invention prevent humidification of the con-
tainer, reduce fire risks by preventing escape of possibly
flammable vapours which could ignite, and preventing
escape of environmentally damaging or undesirable va-
pours. This latter problem may otherwise, for example,
occur where the substance being stored is toxic or sew-
erage.
[0044] The apparatus and method of the present in-
vention employ pressurisation of a bladder inside the
container storing the substance, typically a liquid.

BRIEF DESCRIPTION OF THE DRAWINGS

[0045] The present invention will now be described, by
way of example, with reference to the accompanying
drawings, in which:

Figure 1 is a vertical cross-section view showing a
first embodiment of the apparatus in accordance with
an aspect of the present invention in use with a below
ground horizontal cylindrical tank having a single
manhole;

Figure 2 is a half plan view of the manhole cover of
the apparatus shown in Figure 1;

Figure 3 is a detailed cross-sectional view showing
two alternative attachments of the bladders to the
fittings in the manhole cover;

Figure 4 is a cross-sectional view along the line A-
A in Figure 1;

Figure 5 is a plan view of the manhole cover of the
apparatus shown in Figure 1;

Figure 6 is a vertical cross-sectional view of a second
embodiment of the apparatus in accordance with an
aspect of the present invention in use with an above-
ground horizontal cylindrical tank having a single
manhole;

Figure 7 is a vertical cross sectional view of a third
embodiment of an apparatus in accordance with an
aspect of the present invention in use with a long
term storage vertical cylindrical tank;

Figure 8 shows the third embodiment of the appara-
tus shown in Figure 7, in use with a long term storage
horizontal cylindrical tank;

Figure 9 shows the third embodiment of the appara-
tus shown in Figure 7, in use with a long term storage
cigar-shaped tank;

Figure 10 is a schematic illustration of a below
ground tank divided into two separate containers
having bladders of the apparatus of the present in-
vention installed therein;

Figure 11 is a schematic illustration of a below
ground tank divided into three separate container
sections having bladders of the apparatus of the
present invention installed therein;

Figure 12 is a schematic illustration of the storage
tank of a fuel transporting tanker truck, in which the
tank is divided into separate container sections hav-
ing bladders of the apparatus of the present invention
installed therein;

Figure 13 is a schematic illustration of a fuel storing
tank of an aircraft divided into separate container
sections having bladders of the apparatus of the
present invention installed therein; and

Figure 14 is a graphical representation of the chang-
es in vapour pressure and temperature of petrol over
a 24 hour period.
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BEST MODE(S) FOR CARRYING OUT THE INVEN-
TION

[0046] In Figure 1, there is shown an apparatus 1 for
use with a container 100 for storing a substance. Typi-
cally, the substance stored in the container 100 will be a
volatile liquid, such as petrol, light hydrocarbons, distilled
liquids, or alcohol.
[0047] The apparatus 1 comprises first and second
bladders 3a and 3b, a pipe network 5 to deliver an inflation
medium to the bladders 3a and 3b and a pressure control
unit 7 to control the inflation pressure of the bladders 3a
and 3b.
[0048] Any suitable inflation medium may be used.
Generally, the most readily available inflation medium
will be air and the following description of the invention
will be with reference to the inflation medium being air.
However, it is to be understood that other suitable infla-
tion mediums, as apparent to the skilled addressee, may
also be used.
[0049] Compressed air is supplied from a compressed
air source, such as a compressor 9, via the pipe network
5. The pipe network 5 contains the pressure control unit
7. A control nozzle 11 is provided downstream of the
pressure control unit 7 to control supply of air to the blad-
ders 3a and 3b. The control nozzle 11 acts as a safety
valve and can be moved between an open condition and
a closed condition. In the open condition, air is able to
pass through the control nozzle 11 to the bladders 3a
and 3b. In the closed condition of the control nozzle 11,
air is unable to pass therethrough to the bladders 3a and
3b. Normally, the control nozzle 11 is in the open condi-
tion during operation of the apparatus 1. The closed con-
dition of the nozzle 11 is used during maintenance of the
apparatus 1 and the container 100.
[0050] Each bladder 3a and 3b is connected to a re-
spective pipe 18a, 18b of the pipe network 5. The blad-
ders 3a and 3b may be connected to the pipe networks
in any suitable manner.
[0051] In Figure 3, the bladders 3a and 3b are con-
nected to the pipe network 5 via a different arrangements.
[0052] In each arrangement, the respective bladders
3a and 3b are securely fastened to a short pipe 13.
[0053] The short pipe 13 to which the bladder 3a is
attached is connected to the pipe network 5 by way of a
flange 15 which is bolted to a flange 17 of pipe 18a of
the pipe network 5.
[0054] The short pipe 13 to which the bladder 3b is
attached is connected to the pipe 18b of the pipe network
5 by a locking device 19, such as a Minsup joint.
[0055] The bladders 3a and 3b are made from material
which is resistant to the substance stored in the container
100. The bladders 3a and 3b are made from a material
which is flexible to enable the bladders 3a and 3b to be
inflated.
[0056] The material of the bladders 3a and 3b may be
weldable.
[0057] The material of the bladders 3a and 3b may be

reinforced antistatic fibre or plastics. However, any other
suitable material may be used.
[0058] The apparatus 1 is provided with a pressure
relief valve 21 for the bladders 3a and 3b. The pressure
relief valve 21 is connected to the pipe network 5 by a
pipe 23. An isolation valve 27a is provided in the pipe 23.
The isolation valve 27a enables the bladders 3a and 3b
to be closed off from the pressure relief valve 21 if re-
quired, e.g. during charging of the container 100 with
liquid.
[0059] The apparatus 1 is also provided with vent noz-
zles 29a and 29b for the bladder 3a and 3b, respectively.
The vent nozzles 29a and 29b incorporate ball valves.
The vent nozzles 29a and 29b are connected into the
pipe network 5 via pipes 31a and 31b.
[0060] The vent nozzles 29a and 29b are closed during
operation of the apparatus 1. However, during mainte-
nance periods, the ball valves incorporated in the vent
nozzles 29a and 29b may be opened. This allows a flex-
ible suction pipe 33 to be inserted down through the pipes
31a and 31b, the pipe network 5 and the short pipes 13
into the bladders 3a and 3b. This is shown in Figure 1.
The flexible suction pipes 33 terminate in suction heads
35. During maintenance, any condensed vapours which
have settled in the bottom of the bladders 3a and 3b may
be sucked out by the suction heads 35 and back up the
flexible suction pipes 33.
[0061] The apparatus 1 is also provided with a pres-
sure relief valve 37 for the container 100. The pressure
relief valve 37 allows vapour to be vented from the con-
tainer if required. The pressure relief valve 37 is connect-
ed to the tank 100 via a pipe 39. An isolation valve 27b
is provided in the pipe 39. The isolation valve 27b enables
the container 100 to be closed off from the pressure relief
valve 37 if required, e.g. during charging of the container
100 with liquid.
[0062] In the case of the container 100 storing a flam-
mable liquid, such as petrol, fire arrestors 41 are incor-
porated into the pressure relief valves 21 and 37.
[0063] An inert gas inlet nozzle 43 is connected to the
container 100. The inert gas inlet nozzle 43 incorporates
a ball valve so that the inert gas inlet nozzle 43 is normally
closed. However, it is used during charging of the con-
tainer 100 with the substance to be stored therein as will
be later herein described.
[0064] The apparatus 1 also provides a cover 45 to
cover the manhole 102. The pipes 18a and 18b are car-
ried by the cover 45.
[0065] The cover 45 also accommodates the openings
into the container 100 of the pipe 39 and the pipe leading
from the inert gas inlet nozzle 43.
[0066] The cover 45 may also accommodate the noz-
zle fittings, openings and ports for other pipes and instru-
ments that are required to be inserted into the container
100 as described below.
[0067] The cover 45 is provided with nozzles, openings
and ports to accommodate the filling pipe 47 for charging
the container 100 with the substance to be stored therein,
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a measuring device and sampling nozzle 49 to check the
volume of the substance remaining in the container 100
and take samples therefrom, a sump suction nozzle 51,
a suction nozzle 53 and a nozzle or port 55 for insertion
of an instrument to check the volume of the liquid remain-
ing in the container 100.
[0068] The filling pipe 47 is used to charge the con-
tainer 100 with the liquid that is to be stored therein.
[0069] The measuring device 49 may be a calibrated
bar which is used to check the volume of the liquid re-
maining in the container 100.
[0070] The sump suction nozzle 51 is used to extract
water and other contaminants from the bottom of the con-
tainer 100.
[0071] The suction nozzle 53 is provided to withdraw
the stored liquid from the container 100.
[0072] The port 55 allows a level indicating instrument
to be inserted into the container to check the volume of
the liquid remaining in the container 100. Use of such a
level indicating instrument avoids the need to insert an
elongate bar, such as 49, to indicate the volume of the
liquid in the tank 100.
[0073] The arrangement of the nozzle fittings, open-
ings and ports in the cover 45 to accommodate the in-
struments shown in Figure 4 is shown in Figure 5.
[0074] A sensor 58 is provided in the container 100 to
measure the pressure and preferably also the tempera-
ture of the vapour in the container 100, and an indicator
gauge (not shown) is provided externally of the container
100.
[0075] A sensor 58 may be provided at any suitable
location/s in the container 100. For example, a sensor
58 may be mounted on the top surface of the cover 45,
inside the shroud 59.
[0076] Extending from the inner face of the cover 45
is a shroud 59 having a plan view as shown by the dotted
line 59 in Figure 5. The shroud 59 is a metal plate tube
which surrounds the instruments that are inserted
through the nozzles, openings and ports in the cover 45
as described with reference to Figure 4.
[0077] The arrangement of the cover 45 and the pro-
vision of the shroud 59 conveniently groups all of the
instruments in a single location. In addition, the shroud
59 ensures that the bladders 3a and 3b do not come into
contact with any of the instruments and technology piping
that are inserted into the container 100. This prevents
damage to the bladders 3a and 3b by avoiding contact
with any of these instruments. The smooth surface of the
shroud 59 protects the bladders 3a and 3b located on
either side of the shroud 59.
[0078] The cover 45 may be attached to a flange 104
at the top of the manhole 102 by way of bolts (not shown)
passing through openings 61 in the cover 45 and open-
ings 106 in the flange 104.
[0079] The cover 45 may also be provided with reserve
nozzles and ports 57 for use with other instruments and
devices which may need to be inserted into the container
100.

[0080] Vent openings 63 are provided at the upper part
of the shroud 59. The vent openings 63 allow air to vent
from the shroud 59 when it starts to fill with liquid.
[0081] The manner of use and operation of the appa-
ratus 1 will now be described.
[0082] The bladders 3a and 3b may be installed into
the container 100 via the manhole 102. The bladder
openings 4a and 4b are then attached to the respective
pipe 13, as previously described with reference to Figure
3. The cover 45 is then attached to the flange 104.
[0083] The shroud 59 is located between the bladders
3a and 3b.
[0084] The bladders 3a and 3b are then inflated to
about 80% capacity with air via the pipe network 5. After
this, an inert gas is injected into the container 100 via the
inert gas inlet nozzle 43. The inert gas is injected into the
container 100 to dispel the air from within the container
100. This air is able to escape from the container 100 via
the pipe 39, through the isolation valve 27b and out
through the pressure relief valve 37. Once the air has
been expelled from the container 100, the bladders 3a
and 3b are inflated to full capacity. In this state, they fill
substantially the entire volume of the container 100, ex-
cept for the space enclosed by the shroud 59. Inflation
of the bladders 3a and 3b to their full capacity expels the
inert gas from the space between the bladder and the
inside wall of the container.
[0085] The container 100 may then be charged with
the liquid that will be stored in the container 100. How-
ever, prior to doing this, the isolation valve 27b is closed.
This will prevent escape of any vapour of the liquid during
the charging process. The container 100 is charged with
liquid via the filling pipe 47. As the container 100 is
charged with liquid, the incoming liquid forces air out of
the bladders 3a and 3b. This air exits via the pipe 23 and
out through the pressure relief valve 21.
[0086] The pressure relief valve 21 is set at a pressure
higher than the vapour pressure of the liquid in the con-
tainer 100.
[0087] The pressure may be set at or higher than the
required pressure in the bladders 3a and 3b.
[0088] Preferably, the pressure may be set at up to
substantially 20% higher than the vapour pressure of the
liquid, though more preferably at up to substantially 5%
higher than the vapour pressure of the liquid.
[0089] Once the container 100 has been charged with
the required amount of liquid, the filling pipe 47 is closed
off. The isolation valve 27b is opened and acts as a safety
valve. Thus, in the event that the bladders 3a and 3b
malfunction, any built-up vapour pressure in the contain-
er 100 will be able to escape via the pipe 39 and out
through the pressure relief valve 37.
[0090] During normal operation, the pressure control
unit 7 ensures that the required air supply is provided to
the bladders 3a and 3b to maintain the required pressure
in the bladders 3a and 3b. The pressure in the bladders
3a and 3b is maintained at a pressure greater than the
vapour pressure of the liquid inside the container 100.
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[0091] Preferably, the inflation pressure of the blad-
ders 3a and 3b may be set at up to substantially 20%,
though more preferably at up to substantially 5%, higher
than the vapour pressure of the liquid in the container
100.
[0092] Should more inflation pressure be required in
the bladders 3a and 3b to maintain the pressures therein
at the required level above the vapour pressure of the
liquid, then the pressure control unit 7 allows additional
air to be supplied to the bladders 3a and 3b via the pipe
network 5.
[0093] Should the pressure in the container 100 be
such that no further inflation of the bladders 3a and 3b
is required, then the pressure control unit 7 prevents fur-
ther supply of air to the bladders 3a and 3b.
[0094] The sensor 58 measures the pressure, and
preferably the temperature, of the vapour of the liquid in
the container 100.
[0095] Figure 14 is an example of how the pressure
and temperature of petrol may vary over a 24 hour period.
Whilst this data depends upon a number of different pa-
rameters, such as the volume of the petrol and the am-
bient temperature, it dos, nevertheless, show that the
temperature and pressure are subject to increase during
periods of greater ambient temperature which occur dur-
ing the day. In contrast, at night, the temperature and
pressure fall.
[0096] The pressure control unit 7 ensures that the in-
flation pressure of the bladders 3a and 3b is always at
the required level above the vapour pressure of the liquid
in the container 100. If the inflation pressure of the blad-
ders 3a and 3b increases to compensate for increasing
vapour pressure of the liquid in the container 100 (which,
for example, may occur during daylight hours) this in-
creased pressure should not adversely affect the con-
tainer 100 nor the liquid stored in the container 100 when
the vapour pressure of the liquid falls (which, for example,
may occur at night). In any case, the pressure relief valve
21 may be set to a required pressure setting, as previ-
ously described herein. In this way, should significantly
high pressures occur in the bladders 3a and 3b, air is
able to discharge through the pressure relief valve 21.
[0097] In normal operation, liquid is discharged from
the container 100 via the suction nozzle 53. For example,
when the container 100 is a petrol tank, the suction nozzle
53 draws the petrol from the container 100 and distributes
it to pumps which are used for filling the fuel tanks of
motor vehicles.
[0098] As liquid is drawn from the container 100 via
the suction nozzle 53, the volume of the liquid in the con-
tainer 100 decreases. As this occurs, the pressure control
unit 7 allows additional air to be supplied to the bladders
3a and 3b via the pipe network 5 to maintain the required
pressure in the bladders 3a and 3b. The bladders 3a and
3b also inflate in size so that they continue to occupy all
of the space above the liquid in the container 100 as liquid
is discharged from the container 100.
[0099] When the container 100 needs to be recharged

with liquid, a similar procedure is followed as previously
described herein for first charging the container 100 with
liquid. However, when the container 100 is subsequently
charged with liquid, it is not necessary to inject inert gas
via the inert gas inlet nozzle 43.
[0100] Air is run out from the pressure relief valve 21
because the pressure relief valve 37 is set at a higher
pressure than the pressure relief valve 21, for example
20% higher than the vapour pressure of the liquid.
[0101] Due to the inflated condition of the bladders 3a
and 3b as previously described herein, evaporative loss-
es as the liquid in the container 100 breathes in and out
is substantially reduced. This means that there are no
vapours that are able to escape from the container 100.
In addition, during the inbreathing of the liquid, air is not
drawn into the container 100. Thus, there is no moisture
bearing air drawn into the container 100 from the outside.
[0102] Loss of vapours to the outside air is significantly
reduced and the environment is not polluted with such
vapours, toxic or damaging to the environment. Since air
is not drawn into the container 100 during inbreathing of
the liquid, corrosion of the interior of the container 100 is
also significantly reduced.
[0103] The apparatus 1 of the present invention also
enables for easy maintenance of the bladders 3a and 3b
and the container 100. Such maintenance may be carried
out when the container 100 is empty of liquid.
[0104] During maintenance, the flexible suction pipe
19 may be inserted into the bladders 3a and 3b via the
vent nozzles 31a and 31b which allow access into the
bladders 3a and 3b as previously described herein. Any
condensed vapour that has settled in the bottom of the
bladders 3a and 3b may be drawn out by the suction
heads 35.
[0105] Access to the inside of the container 100 is pos-
sible by removing the cover 45 and removing the bladders
3a and 3b from the container 100. This enables free ac-
cess to the interior of the container 100 for cleaning and
inspection thereof.
[0106] The sump suction nozzle 51 may also be used
during maintenance periods in the manner previously de-
scribed herein.
[0107] Figures 6 - 13 illustrate alternative embodi-
ments and applications of the apparatus of the present
invention. The following description of Figures 6 - 13 will
primarily be concerned with the differences between ap-
paratus 1 shown in Figures 1 - 5 and the embodiments
and arrangements shown in Figures 6 - 13.
[0108] Similar reference numerals are used in all the
drawings for similar parts.
[0109] Figure 6 shows an apparatus 70 in accordance
with the present invention installed in use with an above-
ground tank 110. The tank 110 rests upon supports 112
above the ground 114.
[0110] The apparatus 70 shown in Figure 6 is similar
to the apparatus 1 of the first embodiment except that
the shroud 59 is omitted and only a single bladder 3 is
provided. The filling and discharging of the tank 110 is
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done via the inlet-outlet line 72.
[0111] The level of liquid in the container 110 and sam-
pling thereof is done by the level and sampling line 73.
[0112] Figure 7 shows the installation of an apparatus
76, in accordance with the present invention, in a long
term storage tank 120. The apparatus 76 is similar to the
apparatus 70, shown in Figure 6, except that the bladder
3d has a relatively small capacity relative to the volume
of the storage tank 120 and that the bladder 3d begins
to operate only when the tank 120 has been filled.
[0113] Since the tank 120 is a long term storage tank,
the level of the liquid contained therein does not rise and
fall. Instead, the container 120 is maintained in a condi-
tion where it is filled with the liquid. Thus, the bladder 3d
is required to only fill the space above the liquid once the
container 120 has been filled with the liquid.
[0114] Figure 8 shows the apparatus 76 installed in a
tank 125. The only difference between the arrangement
shown in Figure 7 and Figure 8 is that in Figure 8 the
tank 125 has a different shape. The tank 125 is substan-
tially a horizontal cylindrical tank.
[0115] Figure 9 shows the installation of the apparatus
76 in a tank 130. The only difference between the ar-
rangements shown in Figures 7 and 9 is that in Figure 9,
the tank 130 has a different shape. The tank 130 is a
vertical cigar-shaped tank.
[0116] Figure 10 shows an underground fuel storage
tank 135 divided into two separate container sections
136a and 136b.
[0117] Each container 136a and 136b may employ an
apparatus 1 as previously hereinbefore described with
reference to Figures 1 - 5.
[0118] In Figure 10, the container 136a is shown as
being empty, as can be seen by the bladders 3a and 3b
being inflated. In contrast, the container 136b is shown
as being substantially filled with liquid, as can be seen
by the relatively small inflated volume of the bladders 3a
and 3b in the container 136b.
[0119] Figure 10 also illustrates the underground in-
stallation of the tank 135. The access pits 138 for the
manholes 102 are illustrated. Cover plates 139 are pro-
vided to cover the access pits 138.
[0120] Backfilling of the tank 135 is done by sand 140.
A concrete layer 142 is provided at ground level above
the tank 135.
[0121] Figure 11 shows an underground tank 145 di-
vided into three separate container sections 146a, 146b
and 146c.
[0122] The arrangement shown in Figure 11 is similar
to that shown in Figure 10, except that the tank 145 is
provided with a third container and that the sizes of the
bladders 3k, 3l, 3m, 3n, 3p, and 3q in the containers 146a,
146b and 146c are not the same. This is due to the po-
sitioning of the manholes 102 relative to the length of the
respective container sections 146a, 146b and 146c.
[0123] Figure 12 shows the tank 150 of a fuel trans-
porting truck. The tank 150 is provided with several sep-
arate containers 151a, 151b, 151c, 151d and 151e. Ad-

jacent containers 151a - 151e are separated by internal
walls 152.
[0124] The filling pipes 153 and suction nozzles 154
of each container 151a - 151e are also shown in Figure
12.
[0125] Given that the storage tanks of fuel transporting
trucks are frequently fuelled and discharged, the use of
the apparatus of the present invention in such tanks
would be effective in reducing the amount of fuel lost due
to evaporation of the fuel.
[0126] The filling pipes 153 are surrounded by shrouds
155 to protect the bladders 3e, 3f, 3g, 3h and 3i from
damage.
[0127] Each of the containers 151a - 151e is connected
with pressure relief valves 11 and 12 (not shown) in sim-
ilar manner to the apparatus 1 shown in Figures 1 - 5.
[0128] Figure 13 shows an aircraft fuel storage tank
160 in which the apparatus of the present invention has
been installed. The fuel tank 160 is divided into separate
containers 161a - 161f. In other respects, the arrange-
ment shown in Figure 13 is analogous to that shown and
described with reference to Figures 1 - 5 and Figure 12.
[0129] Aircraft may reach altitudes of 8 - 10 kilometers
in only a few minutes after take off. At these altitudes,
the outside temperature may be in the range of -50°C to
-60°C. At this temperature, the pressure is significantly
reduced compared with that at the earth’s surface. Under
these conditions, the use of the present invention is par-
ticularly advantageous. The inflated bladders 3e - 3j en-
sure that the fuel is sealed from contact with the ambient
air. This prevents ambient air being drawn into the con-
tainers 161a - 161f. In addition, the inflated bladders 3e
- 3j ensure that vapour pressures are not created within
the containers 161a - 161f.
[0130] Investigations of aircraft crashes have indicated
that fires may be caused by the fuel vapour in the aircraft
fuel tank igniting. This may occur even though the aircraft
has dumped fuel since a significant amount of fuel vapour
may nevertheless remain in the fuel tanks. It appears that
when the empty fuel tanks are overheated at low atmos-
pheric pressures, the heated fuel vapours jet out through
the breathing valves of the fuel tank and are sparked by
static charges causing an explosion. However, use of the
apparatus in accordance with the present invention in
fuel tanks prevent escape of flammable fuel vapours.
[0131] Throughout the specification, unless the con-
text requires otherwise, the word "comprise" or variations
such as "comprises" or "comprising", will be understood
to imply the inclusion of a stated integer or group of in-
tegers but not the exclusion of any other integer or group
of integers.
[0132] Modifications and variations such as would be
apparent to a skilled addressee are deemed to be within
the scope of the present invention, as defined by the fol-
lowing claims.
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Claims

1. Apparatus (1) for use with a container (100) for stor-
ing a substance comprising:

bladder means (3a, 3b) arranged to be located
in the container (100) and above the substance
stored therein,
pipe means (5) to deliver inflation medium to
said bladder means (100),
pressure control means (7) to supply inflation
medium to said bladder means (3a, 3b) via said
pipe means (5),
first pressure relief valve means (21) to allow
escape of inflation medium from said bladder
means (3a, 3b) to relieve pressure from said
bladder means (3a, 3b), said first pressure relief
valve means (21) is set to a first selected pres-
sure that is higher than the vapour pressure of
the substance in the container (100),
wherein said pressure control means (7) is ar-
ranged to control supply of inflation medium to
said bladder means (3a, 3b) to maintain the
pressure in said bladder means (3a, 3b) above
the vapour pressure of the substance in the con-
tainer (100) and said bladder means (3a, 3b)
substantially fills the space above the substance
in the container (100), said first pressure relief
valve means (21) is arranged to relieve pressure
build-up in said bladder means (3a, 3b) to main-
tain the pressure in said bladder means (3a, 3b)
at or below said first selected pressure, charac-
terized in that it further comprises
second pressure relief valve means (37) to allow
escape of vapour of the substance from the con-
tainer (100) to relieve pressure from the contain-
er (100), said second pressure relief valve
means (37) is set to a second selected pressure
that is higher than said first selected pressure,
and wherein said second pressure relief valve
means (37) is arranged to relieve pressure build-
up in the container (100) to maintain the pres-
sure in the container (100) at or below said sec-
ond selected pressure.

2. Apparatus according to claim 1, wherein it further
comprises an isolation valve (27b) to selectively
close off the container (100) from said second pres-
sure relief valve means (37) to prevent escape of
vapour of the substance from the container (100) via
said second pressure relief valve means (37) and
thereby prevent pressure relief from the container
(100) via said second pressure relief valve means
(37) when required.

3. Apparatus according to claim 1 or 2, wherein it further
comprises isolation valve means (27a) to selectively
close off said bladder means (3a, 3b) from said first

pressure relief valve means (21) to prevent escape
of inflation medium from said bladder means (3a, 3b)
via said first pressure relief valve means (21) and
thereby prevent pressure relief from said bladder
means (3a, 3b) via said first pressure relief valve
means (21) when required.

4. Apparatus according to any one of claims 1 to 3,
wherein access means (102) is provided to access
the interior of said bladder means (3a, 3b).

5. Apparatus according to any one of claims 1 to 4,
wherein inlet means (43) is provided to enable the
container (100) to be purged of air with a gas during
installation of said bladder means (3a, 3b) into the
container (100).

6. Apparatus according to any one of claims 1 to 5,
wherein a cover (45) is provided to close off an open-
ing of the access means (102) of the container (100),
said cover (45) is provided with fittings (13) to which
said bladder means (3a, 3b) is attachable.

7. Apparatus according to any one of claims 1 to 6,
wherein said bladder means (3a, 3b) comprises one
or more individual bladders (3a, 3b).

8. Apparatus according to any one of claims 1 to 7,
wherein it further comprises sensor means (58) to
measure at least one parameter, selected from (i)
pressure and (ii) temperature, indicative of the va-
pour pressure of the substance in the container
(100).

9. Apparatus according to any one of claims 1 to 8,
wherein said first selected pressure is up to 5% high-
er than the vapour pressure of the substance in the
container (100) such that the pressure in said blad-
der means (3a, 3b) is maintained at a level up to
substantially 5% higher than the vapour pressure of
the substance in the container (100).

10. Apparatus according to any one of claims 1 to 9,
wherein said second selected pressure is up to 20%
higher than the vapour pressure of the substance in
the container (100).

11. Apparatus according to any one of claims 1 to 10,
wherein the volume of said bladder means (3a, 3b)
when inflated is substantially the same as the space
remaining in the container (100) that is not occupied
by the substance stored in the container (100).

12. Apparatus according to any one of claims 1 to 10,
wherein the volume of said bladder means (3a, 3b)
when inflated to capacity is substantially the same
as the volume of the container (100).
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13. Apparatus according to any one of claims 1 to 12,
wherein said inflation medium comprises air.

14. Apparatus according to any one of claims 1 to 13,
wherein the substance stored in the container (100)
is a liquid.

15. Apparatus according to any one of claims 6 to 14,
wherein said cover (45) is provided with shroud
means (59) extending therefrom and arranged to be
positioned within the container (100), said shroud
means (59) housing equipment located in the con-
tainer (100).

16. Apparatus according to claim 15, wherein said
shroud means (59) is provided with vent openings
in an upper region thereof.

17. Apparatus according to claim 15 or 16, wherein said
shroud means (59) comprises a tube attached at an
end thereof to said cover (45).

18. Apparatus according to any one of claims 8 to 17,
wherein said sensor means (58) comprises a pres-
sure gauge.

19. Apparatus according to any one of claims 8 to 17,
wherein said sensor means (58) comprises a tem-
perature gauge.

20. Apparatus according to any one of claims 1 to 19,
wherein said first pressure relief valve means (21)
is in communication with the interior of said bladder
means (3a, 3b) via a pipe (23).

21. Apparatus according to any one of claims 1 to 20,
wherein said second pressure relief valve means
(37) is in communication with the interior of the con-
tainer (100) via a pipe (39).

22. A method for use with a container (100) for storing
a substance comprising:

installing bladder means (3a, 3b) into the con-
tainer (100),
delivering inflation medium to said bladder
means (3a, 3b),
controlling the supply of the inflation medium to
said bladder means (3a, 3b) to maintain the
pressure in said bladder means (3a, 3b) above
the vapour pressure of the substance in the con-
tainer (100),
allowing escape of inflation medium from said
bladder means (3a, 3b) to relieve pressure build-
up in said bladder means (3a, 3b) to maintain
the pressure in said bladder means (3a, 3b) at
or below a first selected pressure, said first se-
lected pressure being higher than the vapour

pressure of the substance in the container (100),
maintaining said bladder means (3a, 3b) in an
inflated condition to substantially fill the space
above the substance in the container (100),
characterized in that it further comprises
allowing escape of vapour of the substance
stored in the container (100) to relieve pressure
build-up in the container (100) to maintain the
pressure in the container (100) at or below a
second selected pressure, said second selected
pressure being higher than said first selected
pressure.

23. A method according to claim 22, wherein said first
selected pressure is up to 5% higher than the vapour
pressure of the substance in the container (100) and
the method further comprises maintaining the pres-
sure in said bladder means (3a, 3b) at a level up to
5% higher than the vapour pressure of the substance
in the container (100).

24. A method according to claim 22 or 23, wherein said
second selected pressure is up to 20% higher than
the vapour pressure of the substance in the container
(100).

25. A method according to any one of claims 22 to 24,
wherein the inflation medium comprises air.

26. A method according to any one of claims 22 to 25,
wherein the substance in the container (100) is a
liquid.

Patentansprüche

1. Eine Vorrichtung (1) zur Verwendung mit einem Be-
hälter (100) zum Speichern einer Substanz, die Fol-
gendes beinhaltet:

ein Blasenmittel (3a, 3b), das eingerichtet ist,
um in dem Behälter (100) und oberhalb der darin
gespeicherten Substanz angeordnet zu sein,
ein Rohrmittel (5) zum Liefern eines Aufblasme-
diums an das Blasenmittel (100),
ein Druckregelmittel (7) zum Versorgen des Bla-
senmittels (3a, 3b) über das Rohrmittel (5) mit
Aufblasmedium,
ein erstes Überdruckventilmittel (21) zum Er-
möglichen des Entweichens des Aufblasmedi-
ums aus dem Blasenmittel (3a, 3b), um Druck
in dem Blasenmittel (3a, 3b) zu verringern, wo-
bei das erste Überdruckventilmittel (21) auf ei-
nen ersten ausgewählten Druck eingestellt ist,
der höher als der Dampfdruck der Substanz in
dem Behälter (100) ist,
wobei das Druckregelmittel (7) eingerichtet ist,
um die Versorgung des Blasenmittels (3a, 3b)
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mit Aufblasmedium zu regeln, um den Druck in
dem Blasenmittel (3a, 3b) oberhalb des Dampf-
drucks der Substanz in dem Behälter (100) zu
halten, und das Blasenmittel (3a, 3b) den Raum
oberhalb der Substanz in dem Behälter (100) im
Wesentlichen füllt, wobei das erste Überdruck-
ventilmittel (21) eingerichtet ist, um einen Druck-
anstieg in dem Blasenmittel (3a, 3b) zu verrin-
gern, um den Druck in dem Blasenmittel (3a, 3b)
auf oder unterhalb des ersten ausgewählten
Drucks zu halten, dadurch gekennzeichnet,
dass sie ferner Folgendes beinhaltet:
ein zweites Überdruckventilmittel (37) zum Er-
möglichen des Entweichens eines Dampfes der
Substanz aus dem Behälter (100), um den
Druck in dem Behälter (100) zu verringern, wo-
bei das zweite Überdruckventilmittel (37) auf ei-
nen zweiten ausgewählten Druck eingestellt ist,
der höher als der erste ausgewählte Druck ist,
und wobei das zweite Überdruckventilmittel (37)
eingerichtet ist, um einen Druckanstieg in dem
Behälter (100) zu verringern, um den Druck in
dem Behälter (100) auf oder unterhalb des zwei-
ten ausgewählten Drucks zu halten.

2. Vorrichtung gemäß Anspruch 1, wobei sie ferner ein
Absperrventil (27b) zum selektiven Verschließen
des Behälters (100) gegenüber dem zweiten Über-
druckventilmittel (37) beinhaltet, um ein Entweichen
des Dampfes der Substanz aus dem Behälter (100)
über das zweite Überdruckventilmittel (37) zu ver-
hindern und dadurch eine Druckverringerung in dem
Behälter (100) über das zweite Überdruckventilmittel
(37) zu verhindern, wenn erforderlich.

3. Vorrichtung gemäß Anspruch 1 oder 2, wobei sie
ferner ein Absperrventilmittel (27a) zum selektiven
Verschließen des Blasenmittels (3a, 3b) gegenüber
dem ersten Überdruckventilmittel (21) beinhaltet, um
ein Entweichen des Aufblasmediums aus dem Bla-
senmittel (3a, 3b) über das erste Überdruckventil-
mittel (21) zu verhindern und dadurch eine Druck-
verringerung in dem Blasenmittel (3a, 3b) über das
erste Überdruckventilmittel (21) zu verhindern, wenn
erforderlich.

4. Vorrichtung gemäß einem der Ansprüche 1 bis 3,
wobei ein Zugangsmittel (102) bereitgestellt ist, um
Zugang zu dem Inneren des Blasenmittels (3a, 3b)
bereitzustellen.

5. Vorrichtung gemäß einem der Ansprüche 1 bis 4,
wobei ein Einlassmittel (43) bereitgestellt ist, damit
während der Installation des Blasenmittels (3a, 3b)
in dem Behälter (100) mit einem Gas Luft aus dem
Behälter (100) abgeführt werden kann.

6. Vorrichtung gemäß einem der Ansprüche 1 bis 5,

wobei eine Abdeckung (45) bereitgestellt ist, um eine
Öffnung des Zugangsmittels (102) des Behälters
(100) zu verschließen, wobei die Abdeckung (45) mit
Anschlussstücken (13) versehen ist, an denen das
Blasenmittel (3a, 3b) angebracht werden kann.

7. Vorrichtung gemäß einem der Ansprüche 1 bis 6,
wobei das Blasenmittel (3a, 3b) eine oder mehrere
individuelle Blasen (3a, 3b) beinhaltet.

8. Vorrichtung gemäß einem der Ansprüche 1 bis 7,
wobei sie ferner ein Sensormittel (58) zum Messen
mindestens eines aus (i) Druck und (ii) Temperatur
ausgewählten Parameters, der für den Dampfdruck
der Substanz in dem Behälter (100) indikativ ist, be-
inhaltet.

9. Vorrichtung gemäß einem der Ansprüche 1 bis 8,
wobei der erste ausgewählte Druck bis zu 5 % höher
als der Dampfdruck der Substanz in dem Behälter
(100) ist, so dass der Druck in dem Blasenmittel (3a,
3b) auf einem Niveau gehalten wird, das bis zu im
Wesentlichen 5 % höher als der Dampfdruck der
Substanz in dem Behälter (100) ist.

10. Vorrichtung gemäß einem der Ansprüche 1 bis 9,
wobei der zweite ausgewählte Druck bis zu 20 %
höher als der Dampfdruck der Substanz in dem Be-
hälter (100) ist.

11. Vorrichtung gemäß einem der Ansprüche 1 bis 10,
wobei das Volumen des Blasenmittels (3a, 3b), wenn
aufgeblasen, im Wesentlichen das gleiche ist wie
der in dem Behälter (100) verbleibende Raum, der
nicht von der in dem Behälter (100) gespeicherten
Substanz eingenommen wird.

12. Vorrichtung gemäß einem der Ansprüche 1 bis 10,
wobei das Volumen des Blasenmittels (3a, 3b), wenn
zur Kapazität aufgeblasen, im Wesentlichen das
gleiche ist wie das Volumen des Behälters (100).

13. Vorrichtung gemäß einem der Ansprüche 1 bis 12,
wobei das Aufblasmedium Luft beinhaltet.

14. Vorrichtung gemäß einem der Ansprüche 1 bis 13,
wobei die in dem Behälter (100) gespeicherte Sub-
stanz eine Flüssigkeit ist.

15. Vorrichtung gemäß einem der Ansprüche 6 bis 14,
wobei die Abdeckung (45) mit einem Ummante-
lungsmittel (59) versehen ist, das sich davon er-
streckt und eingerichtet ist, um innerhalb des Behäl-
ters (100) positioniert zu werden, wobei das Umman-
telungsmittel (59) eine in dem Behälter (100) ange-
ordnete Ausrüstung aufnimmt.

16. Vorrichtung gemäß Anspruch 15, wobei das Um-
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mantelungsmittel (59) in einem oberen Bereich da-
von mit Auslassöffnungen versehen ist.

17. Vorrichtung gemäß Anspruch 15 oder 16, wobei das
Ummantelungsmittel (59) eine Röhre beinhaltet, die
an einem Ende davon an der Abdeckung (45) ange-
bracht ist.

18. Vorrichtung gemäß einem der Ansprüche 8 bis 17,
wobei das Sensormittel (58) einen Druckmesser be-
inhaltet.

19. Vorrichtung gemäß einem der Ansprüche 8 bis 17,
wobei das Sensormittel (58) einen Temperaturmes-
ser beinhaltet.

20. Vorrichtung gemäß einem der Ansprüche 1 bis 19,
wobei das erste Überdruckventilmittel (21) über ein
Rohr (23) mit dem Inneren des Blasenmittels (3a,
3b) in Verbindung steht.

21. Vorrichtung gemäß einem der Ansprüche 1 bis 20,
wobei das zweite Überdruckventilmittel (37) über ein
Rohr (39) mit dem Inneren des Behälters (100) in
Verbindung steht.

22. Ein Verfahren zur Verwendung mit einem Behälter
(100) zum Speichern einer Substanz, das Folgendes
beinhaltet:

Installieren eines Blasenmittels (3a, 3b) in dem
Behälter (100),
Liefern eines Aufblasmediums an das Blasen-
mittel (3a, 3b),
Regeln der Versorgung des Blasenmittels (3a,
3b) mit dem Aufblasmedium, um den Druck in
dem Blasenmittel (3a, 3b) oberhalb des Dampf-
drucks der Substanz in dem Behälter (100) zu
halten,
Ermöglichen des Entweichens des Aufblasme-
diums aus dem Blasenmittel (3a, 3b), um einen
Druckanstieg in dem Blasenmittel (3a, 3b) zu
verringern, um den Druck in dem Blasenmittel
(3a, 3b) auf oder unterhalb eines ersten ausge-
wählten Drucks zu halten, wobei der erste aus-
gewählte Druck höher als der Dampfdruck der
Substanz in dem Behälter (100) ist,
Halten des Blasenmittels (3a, 3b) in einem auf-
geblasenen Zustand, um den Raum oberhalb
der Substanz in dem Behälter (100) im Wesent-
lichen zu füllen, dadurch gekennzeichnet,
dass es ferner Folgendes beinhaltet:
Ermöglichen des Entweichens eines Dampfes
der in dem Behälter (100) gespeicherten Sub-
stanz, um einen Druckanstieg in dem Behälter
(100) zu verringern, um den Druck in dem Be-
hälter (100) auf oder unterhalb eines zweiten
ausgewählten Drucks zu halten, wobei der zwei-

te ausgewählte Druck höher als der erste aus-
gewählte Druck ist.

23. Verfahren gemäß Anspruch 22, wobei der erste aus-
gewählte Druck bis zu 5 % höher als der Dampfdruck
der Substanz in dem Behälter (100) ist, und wobei
das Verfahren ferner das Halten des Drucks in dem
Blasenmittel (3a, 3b) auf einem Niveau, das bis zu
5 % höher als der Dampfdruck der Substanz in dem
Behälter (100) ist, beinhaltet.

24. Verfahren gemäß Anspruch 22 oder 23, wobei der
zweite ausgewählte Druck bis zu 20 % höher als der
Dampfdruck der Substanz in dem Behälter (100) ist.

25. Verfahren gemäß einem der Ansprüche 22 bis 24,
wobei das Aufblasmedium Luft beinhaltet.

26. Verfahren gemäß einem der Ansprüche 22 bis 25,
wobei die Substanz in dem Behälter (100) eine Flüs-
sigkeit ist.

Revendications

1. Appareil (1) destiné à être utilisé avec un contenant
(100) pour stocker une substance comprenant :

un moyen formant citerne (3a, 3b) arrangé pour
être situé dans le contenant (100) et au-dessus
de la substance stockée dans celui-ci,
un moyen formant tuyau (5) pour alimenter ledit
moyen formant citerne (100) en milieu de gon-
flage,
un moyen de contrôle de pression (7) pour four-
nir un milieu de gonflage audit moyen formant
citerne (3a, 3b) par le biais dudit moyen formant
tuyau (5),
un premier moyen formant soupape de surpres-
sion (21) pour permettre au milieu de gonflage
de s’échapper dudit moyen formant citerne (3a,
3b) pour réduire la pression dans ledit moyen
formant citerne (3a, 3b), ledit premier moyen for-
mant soupape de surpression (21) étant réglé à
une première pression sélectionnée qui est plus
élevée que la pression de vapeur de la substan-
ce dans le contenant (100),
où ledit moyen de contrôle de pression (7) est
arrangé pour contrôler la fourniture du milieu de
gonflage audit moyen formant citerne (3a, 3b)
pour maintenir la pression dans ledit moyen for-
mant citerne (3a, 3b) au-dessus de la pression
de vapeur de la substance dans le contenant
(100) et ledit moyen formant citerne (3a, 3b)
remplit substantiellement l’espace au-dessus
de la substance dans le contenant (100), ledit
premier moyen formant soupape de surpression
(21) étant arrangé pour réduire l’accumulation
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de pression dans ledit moyen formant citerne
(3a, 3b) afin de maintenir la pression dans ledit
moyen formant citerne (3a, 3b) à ou en-dessous
de ladite première pression sélectionnée, ca-
ractérisé en ce qu’il comprend en outre
un deuxième moyen formant soupape de sur-
pression (37) pour permettre à de la vapeur de
la substance de s’échapper du contenant (100)
afin de réduire la pression dans le contenant
(100), ledit deuxième moyen formant soupape
de surpression (37) étant réglé à une deuxième
pression sélectionnée qui est plus élevée que
ladite première pression sélectionnée,
et où ledit deuxième moyen formant soupape
de surpression (37) est arrangé pour réduire
l’accumulation de pression dans le contenant
(100) afin de maintenir la pression dans le con-
tenant (100) à ou en-dessous de ladite deuxiè-
me pression sélectionnée.

2. Appareil selon la revendication 1, où il comprend en
outre une vanne d’isolement (27b) pour isoler de fa-
çon sélective le contenant (100) dudit deuxième
moyen formant soupape de surpression (37) afin
d’empêcher de la vapeur de la substance de
s’échapper du contenant (100) par le biais dudit
deuxième moyen formant soupape de surpression
(37) et empêcher de ce fait une réduction de pression
dans le contenant (100) par le biais dudit deuxième
moyen formant soupape de surpression (37) lorsque
cela est nécessaire.

3. Appareil selon la revendication 1 ou la revendication
2, où il comprend en outre un moyen formant vanne
d’isolement (27a) pour isoler de façon sélective ledit
moyen formant citerne (3a, 3b) dudit premier moyen
formant soupape de surpression (21) afin d’empê-
cher le milieu de gonflage de s’échapper dudit
moyen formant citerne (3a, 3b) par le biais dudit pre-
mier moyen formant soupape de surpression (21) et
de ce fait empêcher la réduction de pression dudit
moyen formant citerne (3a, 3b) par le biais dudit pre-
mier moyen formant soupape de surpression (21)
lorsque cela est nécessaire.

4. Appareil selon n’importe laquelle des revendications
1 à 3, où un moyen d’accès (102) est fourni pour
accéder à l’intérieur dudit moyen formant citerne (3a,
3b).

5. Appareil selon n’importe laquelle des revendications
1 à 4, où un moyen d’entrée (43) est fourni pour
permettre d’éliminer l’air du contenant (100) avec un
gaz lors de l’installation dudit moyen formant citerne
(3a, 3b) dans le contenant (100).

6. Appareil selon n’importe laquelle des revendications
1 à 5, où un couvercle (45) est fourni pour bloquer

une ouverture du moyen d’accès (102) du contenant
(100), ledit couvercle (45) étant pourvu d’éléments
de fixation (13) auxquels ledit moyen formant citerne
(3a, 3b) peut être attaché.

7. Appareil selon n’importe laquelle des revendications
1 à 6, où ledit moyen formant citerne (3a, 3b) com-
prend une ou plusieurs citernes individuelles (3a,
3b).

8. Appareil selon n’importe laquelle des revendications
1 à 7, où il comprend en outre un moyen formant
capteur (58) pour mesurer au moins un paramètre,
sélectionné parmi (i) la pression et (ii) la température,
indicateur de la pression de vapeur de la substance
dans le contenant (100).

9. Appareil selon n’importe laquelle des revendications
1 à 8, où ladite première pression sélectionnée est
jusqu’à 5 % plus élevée que la pression de vapeur
de la substance dans le contenant (100) de telle sorte
que la pression dans ledit moyen formant citerne (3a,
3b) soit maintenue à un niveau qui soit substantiel-
lement jusqu’à 5 % plus élevé que la pression de
vapeur de la substance dans le contenant (100).

10. Appareil selon n’importe laquelle des revendications
1 à 9, où ladite deuxième pression sélectionnée est
jusqu’à 20 % plus élevée que la pression de vapeur
de la substance dans le contenant (100).

11. Appareil selon n’importe laquelle des revendications
1 à 10, où le volume dudit moyen formant citerne
(3a, 3b), lorsque gonflé, est substantiellement le mê-
me que l’espace restant dans le contenant (100) qui
n’est pas occupé par la substance stockée dans le
contenant (100).

12. Appareil selon n’importe laquelle des revendications
1 à 10, où le volume dudit moyen formant citerne
(3a, 3b), lorsqu’entièrement gonflé, est substantiel-
lement le même que le volume du contenant (100).

13. Appareil selon n’importe laquelle des revendications
1 à 12, où ledit milieu de gonflage comprend de l’air.

14. Appareil selon n’importe laquelle des revendications
1 à 13, où la substance stockée dans le contenant
(100) est un liquide.

15. Appareil selon n’importe laquelle des revendications
6 à 14, où ledit couvercle (45) est pourvu d’un moyen
formant enveloppe (59) qui s’étend depuis celui-ci
et est arrangé pour être positionné au sein du con-
tenant (100), ledit moyen formant enveloppe (59) lo-
geant un équipement situé dans le contenant (100).

16. Appareil selon la revendication 15, où ledit moyen

23 24 



EP 1 102 714 B9

14

5

10

15

20

25

30

35

40

45

50

55

formant enveloppe (59) est pourvu d’ouvertures de
ventilation dans une région supérieure de celui-ci.

17. Appareil selon la revendication 15 ou la revendica-
tion 16, où ledit moyen formant enveloppe (59) com-
prend un tube attaché au niveau d’une extrémité de
celui-ci audit couvercle (45).

18. Appareil selon n’importe laquelle des revendications
8 à 17, où ledit moyen formant capteur (58) com-
prend une jauge de pression.

19. Appareil selon n’importe laquelle des revendications
8 à 17, où ledit moyen formant capteur (58) com-
prend une jauge de température.

20. Appareil selon n’importe laquelle des revendications
1 à 19, où ledit premier moyen formant soupape de
surpression (21) est en communication avec l’inté-
rieur dudit moyen formant citerne (3a, 3b) par le biais
d’un tuyau (23).

21. Appareil selon n’importe laquelle des revendications
1 à 20, où ledit deuxième moyen formant soupape
de surpression (37) est en communication avec l’in-
térieur du contenant (100) par le biais d’un tuyau
(39).

22. Une méthode destinée à être utilisée avec un con-
tenant (100) pour stocker une substance
comprenant :

installer un moyen formant citerne (3a, 3b) dans
le contenant (100),
alimenter ledit moyen formant citerne (3a, 3b)
en milieu de gonflage,
contrôler la fourniture du milieu de gonflage
audit moyen formant citerne (3a, 3b) afin de
maintenir la pression dans ledit moyen formant
citerne (3a, 3b) au-dessus de la pression de va-
peur de la substance dans le contenant (100),
permettre le milieu de gonflage de s’échapper
dudit milieu formant citerne (3a, 3b) afin de ré-
duire l’accumulation de pression dans ledit
moyen formant citerne (3a, 3b) pour maintenir
la pression dans ledit moyen formant citerne (3a,
3b) à ou en-dessous d’une première pression
sélectionnée, ladite première pression sélec-
tionnée étant plus élevée que la pression de va-
peur de la substance dans le contenant (100),
maintenir ledit moyen formant citerne (3a, 3b)
dans un état gonflé pour remplir substantielle-
ment l’espace au-dessus de la substance dans
le contenant (100), caractérisée en ce qu’elle
comprend en outre
permettre à de la vapeur de la substance stoc-
kée dans le contenant (100) de s’échapper pour
réduire l’accumulation de pression dans le con-

tenant (100) afin de maintenir la pression dans
le contenant (100) à ou en-dessous d’une
deuxième pression sélectionnée, ladite deuxiè-
me pression sélectionnée étant plus élevée que
ladite première pression sélectionnée.

23. Une méthode selon la revendication 22, où ladite
première pression sélectionnée est jusqu’à 5 % plus
élevée que la pression de vapeur de la substance
dans le contenant (100) et la méthode comprend en
outre maintenir la pression dans ledit moyen formant
citerne (3a, 3b) à un niveau qui soit jusqu’à 5 % plus
élevé que la pression de vapeur de la substance
dans le contenant (100).

24. Une méthode selon la revendication 22 ou la reven-
dication 23,
où ladite deuxième pression sélectionnée est jus-
qu’à 20 % plus élevée que la pression de vapeur de
la substance dans le contenant (100).

25. Une méthode selon n’importe laquelle des revendi-
cations 22 à 24, où le milieu de gonflage comprend
de l’air.

26. Une méthode selon n’importe laquelle des revendi-
cations 22 à 25, où la substance dans le contenant
(100) est un liquide.
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