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(54) Gas delivery system

(57) The invention is related to a system and a meth-
od to deliver a fluid from a delivery tank (2) to a storage
tank (1) through a delivery line (5) connected to said de-
livery tank (2) and to said storage tank (1). The pressure

difference between the pressure in said storage tank (1)
and the pressure in said delivery line (5) upstream said
delivery valve (6) is detected and the fluid is only deliv-
ered to the storage tank (1) if the pressure in the delivery
line (5) exceeds the pressure in the storage tank (1).
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Description

[0001] The present invention is related to a system to
deliver a fluid from a delivery tank to a storage tank, with
a delivery line connectable to said delivery tank and to
said storage tank. Further the invention is directed to a
method to deliver a fluid from a delivery tank to a storage
tank through a delivery line connected to said delivery
tank and to said storage tank.
[0002] Carbon dioxide is used for many different ap-
plications, some of them being more sensitive to impu-
rities and quality than the others. For instance, carbon
dioxide used in the food industry has a higher quality
demand than in welding or industrial blanketing applica-
tions.
[0003] Carbon dioxide is normally obtained on a large
scale basis when recovering waste carbon dioxide from
an industrial production facility or from natural sources
in the ground. The design of the quality in these plants
is normally as good to be able to cover all applications.
However, impurities may be introduced during the dis-
tribution of the carbon dioxide, caused by back flow from
customer storage tanks into the delivery tanks of the dis-
tribution vehicles.
[0004] Therefore, it has up to now not been possible
to first supply a customer using lower grade carbon di-
oxide and afterwards to supply a customer needing high
grade carbon dioxide. In this case there has always
been the risk that during the first delivery the remaining
carbon dioxide in the delivery tank of the truck is con-
taminated. So it has been necessary to use separate
delivery trucks for the supply of carbon dioxide of differ-
ent quality.
[0005] It is an object of the invention to provide a
method and a corresponding system to prevent back
flow of a fluid during the delivery of that fluid from a de-
livery tank to a storage tank.
[0006] This object has been fulfilled by a system to
deliver a fluid from a delivery tank to a storage tank, with
a delivery line connectable to said delivery tank and to
said storage tank, which, according to the invention,
comprises a delivery valve in said delivery line, means
to detect the pressure difference between the pressure
at a point upstream said delivery valve and a point down-
stream said delivery valve, whereby said delivery valve
is operable to open a flow path in said delivery line de-
pending on the detected pressure difference.
[0007] According to a second aspect of the present
invention, there is provided a method to deliver a fluid
from a delivery tank to a storage tank through a delivery
line connected to said delivery tank and to said storage
tank, whereby the pressure difference between the
pressure at a point upstream said delivery valve and a
point downstream said delivery valve is detected and
the fluid is only delivered to the storage tank if the pres-
sure at said point upstream said delivery valve exceeds
the pressure at said point downstream said delivery
valve.

[0008] As used herein the term "fluid" means any kind
of gaseous or liquid material and mixtures thereof. The
expression "fluid" includes gases, as for example oxy-
gen, nitrogen and carbon dioxide, further liquids, in par-
ticular liquified gases, and gas-liquid-mixtures, espe-
cially a two-phase flow of a substance in its gaseous
and its liquid state.
[0009] As used herein the terms "upstream" and
"downstream" are based on the regular flow of fluid from
said delivery tank to said storage tank.
[0010] The invention discloses a system and a meth-
od to be able to use a higher grade fluid to distribute into
a lower grade application where impurities may be add-
ed to the fluid. The risk that back flow from the storage
tank may cause impurities to be added into the delivery
tank is avoided.
[0011] According to the invention the delivery valve is
only opened if the pressure in the delivery line upstream
the delivery valve exceeds the pressure downstream
the delivery valve. Such a pressure gradient assures
that there is no flow of fluid, that may be contaminated,
back to the delivery tank. If the pressure in the storage
tank is higher than the pressure in the delivery tank, said
delivery valve will remain closed.
[0012] For safety purposes it has been found advan-
tageous to provide a delivery check valve located in said
delivery line downstream said delivery valve. This re-
dundant check valve gives an additional protection
against back flow of contaminated fluid in case of a fail-
ure of the delivery valve. The delivery check valve has
preferably a low opening pressure of less than 1 bar,
more preferred less than 0,1 bar and most preferred
close to 0 bar.
[0013] The term "opening pressure" of a check valve
means the minimum pressure difference between up-
stream and downstream the check valve which causes
the check valve to open. That means in this particular
case that as soon as the pressure in the delivery line
downstream the delivery valve reaches the pressure in
the storage tank, the fluid will start flowing through the
delivery check valve into said storage tank.
[0014] After completion of the delivery some fluid may
remain in the delivery line upstream the delivery valve.
If cold liquified gases, as for example liquid carbon di-
oxide, remain in the delivery line, the liquified gases will
evaporate. Therefore, it is preferred to have a bypass
conduit between the inlet and the outlet of the delivery
valve, said bypass conduit comprising a check valve.
The bypass conduit allows fluid to flow in the direction
to the storage tank to avoid any undesired pressure rise
in the delivery line upstream the delivery valve. It thus
works as a safety valve. On the other hand, the bypass
check valve prevents any flow of fluid in the wrong di-
rection.
[0015] If the bypass is used, its restriction should be
small enough to allow for pressure buildup upstream the
delivery valve. Namely, if the bypass restriction is too
big, there will be an important flow through the bypass
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and pressure conditions, which cause the delivery valve
to open, might never occur.
[0016] It has been found that another way of overcom-
ing this problem is to install a safety relief valve on the
delivery line upstream the delivery valve. The safety re-
lief valve allows pressure upstream said delivery valve
to build above the pressure in the storage tank when
said delivery line is connected to said storage tank and
to said delivery tank. The safety relief valve is preferably
vented to the atmosphere. Of course it is also possible
to combine the bypass solution with said safety relief
valve.
[0017] Preferably the system further comprises a
venting line with a venting valve connected to said de-
livery line downstream said delivery valve, said venting
valve operable depending on the detected pressure dif-
ference. The venting line with the venting valve elimi-
nates the risk of back-flow that may arise if the delivery
valve, the delivery check valve and / or the check valve
in the bypass conduit do not function properly. In such
a case the back-flow of contaminated fluid to the delivery
tank is prevented by venting the fluid through said vent-
ing valve and venting line.
[0018] It is further advantageous to provide a relief
valve in said venting line and in particular it is preferred
to locate said relief valve in said venting line down-
stream said venting valve.
[0019] In a preferred embodiment said venting valve
and / or said delivery valve are solenoid valves. In this
case the status of these valves can be easily controlled
depending on the detected pressure difference.
[0020] It has been found advantageous to have switch
means that allow to actuate the delivery valve and / or
the venting valve and / or the means to detect the pres-
sure difference. That switch can be used to open and
close these valves or to switch off the pressure detecting
means. The flow path through the delivery line is only
open when said switch is switched on and when the dif-
ference between the pressure upstream and the pres-
sure downstream the delivery valve is positive. It thus
takes two conditions to be fulfilled at the same time to
open the flow path and to make a delivery of fluid pos-
sible. Thus the risk that any contaminated fluid flows the
wrong way into the delivery tank is further reduced. The
same applies if the means to detect the pressure differ-
ence are switched off. In this case the output of said
means to detect the pressure difference does not cause
said delivery valve to open.
[0021] The means to detect the pressure difference
preferably comprise a differential pressure transmitter
which is in fluid communication, for example via sensor
tubes, with both a point upstream and a point down-
stream said delivery valve, for example with the delivery
line upstream the delivery valve and the storage tank.
[0022] It is sufficient if the output of the differential
pressure transmitter, or in general the output of the
means to detect the pressure difference, switches be-
tween two levels depending on which of the detected

pressures is the higher one. However, it is advanta-
geous if the output of the means to detect the pressure
difference is proportional to the pressure difference it-
self. The higher the output signal, the higher is the pres-
sure difference. Thus, it is for example possible to actu-
ate the delivery valve only if a predetermined pressure
difference is exceeded.
[0023] Most preferably there is provided pressure de-
tecting means that detect the absolute pressure at a
point downstream said delivery valve, for example in
said storage tank, and the absolute pressure in said de-
livery line upstream said delivery valve. In this case it is
not only possible to determine the pressure difference
but also the absolute values. The risk of back flow of
fluid to the delivery tank is further decreased, since it is
possible to open the delivery valve only if both the pres-
sure difference and the absolute pressure in the delivery
line exceed predetermined values.
[0024] The pressure detecting means may be a single
instrument which is in fluid communication with the stor-
age tank and the delivery line or may comprise two sep-
arate pressure detectors. In the later case the output
signals of these pressure detectors are then further
processed to determine which of the detected pressures
is the higher one or to obtain the absolute value of the
pressure difference.
[0025] In another embodiment the invention further
comprises an additional venting line with an additional
venting valve connected to said delivery line upstream
said delivery valve. This feature allows to vent the de-
livery line upstream the delivery valve to assure that no
contaminated fluid has accumulated.
[0026] The invention is of particular importance in the
supply of liquid or liquified gases to storage tanks, es-
pecially of liquid carbon dioxide. As stated earlier carbon
dioxide is used in different qualities, for example high
grade carbon dioxide in the food and beverage industry
and low grade carbon dioxide in inerting processes or
in heat treatment applications. The invention allows to
first deliver liquid gas to a customer with a lower grade
carbon dioxide application and then supply a second
customer with high grade carbon dioxide from the same
delivery tank. In the prior art there was always the risk
that back flow from the tank of the first customer may
cause impurities to be added into the delivery tank. A
preferred application of the invention is the supply of liq-
uid carbon dioxide to dry-cleaning installations.
[0027] In applications where the fluid is contaminated
and the contaminated fluid is recovered after the proc-
ess, there are normally separate tanks for the storage
of fresh fluid and for the storage of recovered fluid to
avoid contaminated fluid flowing back to the delivery
tank during deliveries. An advantage of the invention is
that it is possible to have only one tank to store fresh
and recovered fluid instead of a storage tank and a sep-
arate recovery tank. For example a dry-cleaning facility
is normally provided with a storage tank for fresh carbon
dioxide and a recovery tank for recovered carbon diox-
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ide from the dry-cleaning process. The invention allows
to store fresh and recovered carbon dioxide in the same
tank.
[0028] The invention will now be illustrated in greater
detail with reference to the appended drawings. It is ob-
vious for the man skilled in the art that the invention may
be modified in many ways and that the invention is not
limited to the specific embodiments described in the fol-
lowing examples.

Figure 1 shows a system according to the invention
to supply liquid carbon dioxide to a dry-cleaning fa-
cility.
Figure 2 shows an alternative embodiment of the
inventive system.

[0029] In dry-cleaning a mixture of liquid carbon diox-
ide and additives as detergents, surfactants or fra-
grances is used to clean for example workpieces, tex-
tiles or garments. The carbon dioxide solvent and the
additives can be premixed and then shipped to the dry-
cleaning facility or the dry-cleaning mixture can be pre-
pared on site. The latter is especially advantageous
when the carbon dioxide is reused after cleaning.
[0030] During the cleaning process both additives and
of course dirt are contaminating the carbon dioxide
which is then cleaned by filters and distillation to be used
again. As the storage tank of the dry-cleaning facility is
permanently in connection by pipes with the dry-clean-
ing machine, normally an industrial grade carbon diox-
ide is sufficient for this application.
[0031] Figure 1 shows a system to be able to use a
higher grade carbon dioxide, for example food grade
carbon dioxide, to distribute into the storage tank 1 of a
dry-cleaning facility where impurities may be added to
the carbon dioxide avoiding risk that back flow from the
storage tank 1 may cause impurities to be added into
the delivery tank 2 of the distribution vehicle.
[0032] The delivery hose 3 of the delivery tank 2 is
connected to the delivery line 5 of the dry-cleaning fa-
cility. The delivery hose 3 and the delivery line 5 have
spring loaded devices 4 at their respective ends which
are closed when not connected and open when con-
nected. Of course, instead of spring loaded devices 4
any other suitable types of connection can be used. The
delivery line 5 comprises a delivery valve 6 which is op-
erable to open or close the flow path from the delivery
tank 2 to the storage tank 1.
[0033] Downstream said delivery valve 6 a check
valve 7 is provided which allows carbon dioxide to flow
only in the direction to the storage tank 1. A bypass con-
duit parallel to the delivery valve 6 comprises another
check valve 8 and a throttle 9. Downstream the delivery
valve 6 a venting line 10 with a venting valve 11 is
branching. Downstream venting valve 11 a relief valve
19 is provided. In this particular case of carbon dioxide
delivery the opening pressure of relief valve 19 is set to
about 5 to 6 bar, that is to about triple point pressure or

slightly above triple point pressure. Preferably relief
valve 19 is provided downstream venting valve 11 to
avoid trapped liquid. Instead of using relief valve 19
venting valve 11 may have an opening pressure greater
than zero, thus working as a combined venting and relief
valve.
[0034] Another venting tube 14 with a venting valve
15 is connected to the delivery line 5 upstream the de-
livery valve 6. Check valve 8 and relief valve 19 are
spring loaded with an opening pressure of about the tri-
ple point pressure of carbon dioxide. The opening pres-
sure of delivery check valve 7 is close to zero.
[0035] A differential pressure transmitter 12 is con-
nected to the delivery line 5 upstream the delivery valve
6. The differential pressure transmitter 12 further reads
the pressure in the storage tank 1 via a sensor tube 13.
The ports of the pressure transmitter 12, which are con-
nected to the delivery line 5 and the storage tank 1, re-
spectively, do not allow a fluid flow between each other.
A contamination of the delivery tank 2 via a gas flow
through the pressure transmitter 12 is thus prevented.
The operation of delivery valve 6 as well as venting valve
11 depends on the output of the differential pressure
transmitter 12 and is controlled by means receiving the
output signal from the differential pressure transmitter
12. Such means that receive the output signal from the
differential pressure transmitter 12 and that control
valves 6 and 11 are preferably a control unit comprising
a programmable logical controller and an electrical re-
lay.
[0036] Delivery valve 6 and venting valve 11 are also
in communication with switch means 16 which control
the function of delivery valve 6 and venting valve 11. De-
livery valve 6 is a normally closed valve which will only
open when said switch means 16 are switched to the
ON status and the output of the pressure transmitter 12
shows that the correct pressure conditions are fulfilled.
On the other hand, venting valve 11 is a normally open
valve which will only close when both above mentioned
conditions are fulfilled.
[0037] Figure 2 shows an alternative embodiment of
the inventive system. In both figures 1 and 2 same ref-
erence numbers refer to same details. The system ac-
cording to figure 2 differs from the system of figure 1 in
the feature that instead of bypass 8, 9 an additional safe-
ty line 17 with a safety relief valve 18 is provided. The
set pressure of safety relief valve 18 is in this case set
between 20 and 40 bar, preferably about 30 bars. But a
man skilled in the art will adapt the set pressure to the
situation, for example depending on the delivery pres-
sure and the storage pressure.
[0038] The function of the inventive systems will now
be described in detail.
[0039] Normally, that is when delivery hose 3 is not
connected to delivery line 5, the pressure in delivery line
5 upstream delivery valve 6 is less than the pressure in
the storage tank 1, if venting line 15 has been used to
vent delivery line 5 upstream delivery valve 6. As there

5 6



EP 1 312 854 A1

5

5

10

15

20

25

30

35

40

45

50

55

is no carbon dioxide delivery the switch means 16 are
in the OFF position, causing delivery valve 6 and venting
valve 11 to be in their normal status, that is causing de-
livery valve 6 to remain closed and venting valve 11 to
remain open.
[0040] Spring load device 4 at the end of the delivery
line 5 and venting valve 15 are closed. In the embodi-
ment according to figure 1 any liquid carbon dioxide left
in the delivery line 5 between spring load device 4 and
delivery valve 6 is evaporating and flows through check
valve 8 and throttle 9. The gas will then go through vent-
ing valve 11 and venting line 10 to the atmosphere since
delivery check valve 7 will close the flow path to the stor-
age tank 1 because the pressure inside the storage tank
1 is above atmospheric pressure, normally between 15
and 20 bar, for example 17 bar.
[0041] In the embodiment according to figure 2 any
liquid carbon dioxide left in the delivery line 5 between
spring load device 4 and delivery valve 6 will evaporate
and cause a pressure increase in that part of delivery
line 5 upstream delivery valve 6. As soon as pressure
exceeds the set pressure of the safety relief valve 18,
safety valve 18 will open and gaseous carbon dioxide
will flow into venting line 10 and further on to the atmos-
phere.
[0042] It is known that when liquid carbon dioxide is
expanded into a volume with a pressure below the triple
point of carbon dioxide, there will be a formation of car-
bon dioxide dry ice and snow. These particles may
cause plugs in tubes and valves. In the embodiment ac-
cording to figure 1 the opening pressure of bypass check
valve 8 is set to a value between 5 and 6 bar, preferably
about 5,2 bar. The set pressure of safety valve 18 in the
embodiment of figure 2 is set to about 30 bars. There-
fore, in both cases it is assured that the pressure in de-
livery line 5 upstream delivery valve 6 after the pressur-
ization is above the triple point of carbon dioxide. Thus
when liquid carbon dioxide is delivered from the delivery
tank 2 into delivery line 5, formation of carbon dioxide
dry ice and snow is prevented.
[0043] Before connecting delivery hose 3 to the spring
load connection device 4 venting valve 15 is opened for
a few seconds to make sure that no contaminated car-
bon dioxide has accumulated in this part of the delivery
line 5. Then delivery hose 3 is connected to delivery line
5 and delivery line 5 upstream delivery valve 6 is pres-
surized with gaseous carbon dioxide from the delivery
tank 2.
[0044] The method to first deliver only gaseous car-
bon dioxide has the advantage that delivery line 5 down-
stream delivery valve 6 will be pressurized by that gas
as soon as delivery valve 6 has been opened, even if
for any reason bypass 8 is blocked or if bypass 8 does
not exist at all. In this way, ice formation is avoided
downstream delivery valve 6.
[0045] Then switch means 16 are flipped in the ON
position. In regular operation the pressure in the delivery
line 5 increases to a value which exceeds the pressure

inside storage tank 1. Due to these pressure conditions
differential pressure transmitter 12 provides a signal
which causes venting valve 11 to switch to the closed
state.
[0046] It is advantageous to wait for 1 to 5 seconds,
preferably about 2 seconds, before venting valve 11 is
closed to make sure that the positive pressure differ-
ence between the pressure in the delivery line 5 and the
storage tank 1 was not only an accidental pressure
peak.
[0047] After a certain time delay delivery valve 6 is
opened. It has been found that this time delay should
be at least 5 seconds, preferably more than 10 seconds.
Closing venting valve 11 five seconds before opening
delivery valve 6 avoids losses of carbon dioxide through
venting valve 11 once the delivery starts.
[0048] When the bypass solution according to figure
1 is used, the time delay further assures pressurization
of the delivery line 5 downstream delivery valve 6 by car-
bon dioxide gas, prior to liquid carbon dioxide entering
delivery line 5 downstream delivery valve 6. Said carbon
dioxide gas upstream delivery valve 6, which flows via
the bypass conduit 8, 9 and which is used to increase
the pressure downstream delivery valve 6, comes either
from evaporating liquid carbon dioxide already present
in delivery line 5 upstream delivery valve 6 or gaseous
carbon dioxide from the delivery tank 2 is used to pres-
surize delivery line 5.
[0049] In figure 1 as well as in figure 2 check valve 7,
a pressurized storage tank 1 and closed venting valve
11 make sure that pressure is built up in delivery line 5
downstream delivery valve 6. Relief valve 19 has an
opening pressure of about the triple point pressure of
carbon dioxide. Between two subsequent deliveries,
when delivery valve 6 is closed and venting valve 11 is
open, pressure in delivery line 5 downstream delivery
valve 6 does not decrease below the opening pressure
of relief valve 19. Therefore, it is always guaranteed that
there will be no formation of ice when liquid carbon di-
oxide enters delivery line 5 downstream delivery valve 6.
[0050] After opening delivery valve 6 the flow path
from the delivery tank 2, which contains high quality liq-
uid carbon dioxide, to the storage tank 1, containing car-
bon dioxide which might be contaminated, is open. Due
to the positive pressure drop liquid carbon dioxide is de-
livered to the storage tank 1.
[0051] There may occur different situations which
might cause a back flow of carbon dioxide to the delivery
tank 2 thus contaminating tank 2.
[0052] At the initial moment of connecting delivery
hose 3 to delivery line 5 gas left in the delivery line 5
might flow to the delivery tank 2, if the pressure in the
delivery line 5 is higher than in the delivery tank 2.
[0053] According to figure 1 such a back flow is pre-
vented by bypass check valve 8 which is provided par-
allel to the delivery valve 6. Any gas remaining in the
delivery line 5 will flow via bypass 8, 9 into the storage
tank 1. So under normal conditions in the delivery line
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5 pressure will always be less than the pressure in the
delivery tank 2.
[0054] If check valve 8 fails or as it is the case in the
embodiment according to figure 2 if bypass 8 does not
exist at all, remaining gas in delivery line 5 cannot flow
to the storage tank 1 and the pressure in the delivery
line 5 might increase to a value which at the moment of
connection causes gas to flow back to the delivery tank
2. To avoid such a situation venting valve 15 is opened
before the delivery hose 3 is connected to the delivery
line 5. By venting of the delivery line 5 prior to connecting
the delivery hose 3, there is no excess pressure in de-
livery line 5.
[0055] During delivery, i.e. when delivery valve 6 is al-
ready open, the pressure in the delivery tank 2 and thus
the pressure in delivery line 5 might break down. The
differential pressure monitoring means 12 will note that
break down. If the correct pressure conditions are not
fulfilled, the flow path between the delivery tank 2 and
the storage tank 1 will automatically be closed and the
delivery will be stopped. It is further advantageous to
provide in such a situation signal means that inform, e.
g. by optical or acoustical signals, that a delivery failure
has occurred.
[0056] When pressure conditions are fulfilled again,
delivery of carbon dioxide will be restarted automatical-
ly. Venting valve 11 will be closed and some time later
delivery valve 6 will be opened. The difference between
the initial start situation and the restart situation is that
before the start situation gaseous carbon dioxide can
be supplied into delivery line 5. But at restart liquid car-
bon dioxide is already present in delivery line 5 up-
stream delivery valve 6.
[0057] For that reason relief valve 19 is provided in
venting line 10. The set pressure of relief valve 19 is
about the triple point pressure of carbon dioxide. Thus
the pressure in delivery line 5 downstream delivery
valve 6 will never decrease below the triple point pres-
sure of carbon dioxide. When opening delivery valve 6
liquid carbon dioxide enters delivery line 5 with a pres-
sure above triple point pressure of carbon dioxide and
therefore there is no risk of ice formation.
[0058] The invention is not only useful in the delivery
of carbon dioxide to a dry-cleaning facility as described
above. There are also big advantages in other process-
es where gas is used and recovered. Further the inven-
tion is not limited to carbon dioxide, but also advanta-
geous in supplying other fluids, in particular liquified
gases, e.g. liquid nitrogen, to storage tanks. It is obvious
for a man skilled in the art that in such cases the opening
and set pressures of the check and relief valves used in
the inventive system are adapted to the changed con-
ditions.

Claims

1. System to deliver a fluid from a delivery tank to a

storage tank, with a delivery line connectable to said
delivery tank and to said storage tank, character-
ized by a delivery valve (6) in said delivery line (5)
and means (12) to detect the pressure difference
between the pressure at a point upstream said de-
livery valve (6) and a point downstream said deliv-
ery valve (6), wherein said delivery valve (6) is op-
erable to open a flow path in said delivery line (5)
depending on said detected pressure difference.

2. System according to claim 1, further comprising a
venting line (10) with a venting valve (11) connected
to said delivery line (5) downstream said delivery
valve (6), wherein said venting valve (11) is opera-
ble depending on said detected pressure differ-
ence.

3. System according to claim 2, further comprising a
relief valve (19) in said venting line (10), said relief
valve (19) preferably located downstream said
venting valve (11).

4. System according to any of claims 1 to 3, wherein
said venting valve (11) and / or said delivery valve
(6) are solenoid valves.

5. System according to any of claims 1 to 4, further
comprising switch means to actuate said delivery
valve and / or said venting valve and / or said means
to detect said pressure difference.

6. System according to any of claims 1 to 5, further
comprising a delivery check valve (7) located in said
delivery line (5) downstream said delivery valve (6).

7. System according to claim 6, wherein the opening
pressure of said delivery check valve (7) is less than
1 bar, preferably less than 0,1 bar.

8. System according to claim 6 or 7, wherein said de-
livery check valve (7) is located downstream the
branch of said venting line (10) from said delivery
line (5).

9. System according to any of claims 1 to 8, further
comprising a bypass conduit between the inlet and
the outlet of said delivery valve (6), said bypass con-
duit comprising a bypass check valve (8).

10. System according to claim 9, wherein the opening
pressure of said bypass check valve (8) and / or of
said venting valve (11) is more than 5 bar, preferably
between 5 and 10 bar.

11. System according to any of claims 1 to 10, further
comprising a safety venting line (17) with a safety
relief valve (18) connected to said delivery line (5)
upstream said delivery valve (6).

9 10
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12. System according to claim 11, wherein the opening
pressure of said safety relief valve (18) is between
20 and 40 bar, preferably between 25 and 35 bar.

13. System according to any of claims 1 to 12, wherein
said means (12) to detect said pressure difference
comprise a first pressure detector to detect the ab-
solute pressure in said delivery line (5) downstream
said delivery valve (6), preferably in said storage
tank, and a second pressure detector to detect the
absolute pressure in said delivery line (5) upstream
said delivery valve (6).

14. System according to any of claims 1 to 13, further
comprising an additional venting line (14) with an
additional venting valve (15) connected to said de-
livery line (5) upstream said delivery valve (6).

15. Method to deliver a fluid from a delivery tank to a
storage tank through a delivery line connected to
said delivery tank and to said storage tank, wherein
said delivery line comprises a delivery valve, char-
acterized in that the pressure difference between
the pressure at a point upstream said delivery valve
(6) and a point downstream said delivery valve (6)
is detected and said fluid is only delivered to said
storage tank (1) if the pressure at said point up-
stream said delivery valve (6) exceeds the pressure
at said point downstream said delivery valve (6).

16. Method according to claim 15, wherein said delivery
valve (6) is controllable by a switch and said fluid is
only delivered to said storage tank (1) when said
switch is switched on.

17. Method according to any of claims 15 or 16, wherein
fluid in said delivery line (5) downstream said deliv-
ery valve (6) is vented out of said delivery line (5)
through a venting line (10) if the pressure in said
delivery line (5) upstream said delivery valve (6) is
lower than the pressure in said delivery line (5)
downstream said delivery valve (6).

18. Method according to claim 17, wherein, if the pres-
sure in said delivery line (5) upstream said delivery
valve (6) increases above the pressure downstream
said delivery valve (6), first said venting valve (11)
is closed and afterwards said delivery valve (6) is
opened.

19. Method according to claim 18, wherein said venting
valve (11) is kept open for 1 to 5 seconds, preferably
2 to 4 seconds, after the pressure in said delivery
line (5) upstream said delivery valve (6) has ex-
ceeded the pressure downstream said delivery
valve (6).

20. Method according to any of claims 18 or 19, wherein

said delivery valve (6) is opened 3 to 10 seconds,
preferably 5 to 7 seconds, after said venting valve
(11) has been closed.

21. Method according to any of claims 15 to 20, wherein
first a gaseous fluid and afterwards a liquid fluid is
delivered from said delivery tank (2) to said delivery
line (5)

22. Method according to any of claims 15 to 21, wherein
carbon dioxide, in particular liquid carbon dioxide,
is delivered from said delivery tank (2) to said stor-
age tank (1).

23. Method according to claim 22, wherein carbon di-
oxide is delivered from said delivery tank (2) to a
storage tank (1) of a dry-cleaning facility.
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