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(57) Abrégé/Abstract:

The invention relates to a secondary system (27) for filing and venting a first cryogenic vessel (7) and a second cryogenic vessel
(8), comprising a first connection line (28) leading into the first cryogenic vessel (7) and a second connection line (29) leading into
the second cryogenic vessel (8), the first connection line (28) being connected to the second connection line (29) via a the linking
line (30), and a filling coupling (31) being connected to the linking line (30) so that both cryogenic vessels (7, 8) can be filled via the
filing coupling (31), wherein the secondary system (27) comprises at least one vent coupling (32) connected to the linking line (30)
so that both cryogenic vessels (7, 8) can be vented via the vent coupling (32).
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Abstract:

The invention relates to an ancillary system (27) for filling and venting a first cryogenic container
(7) and a second cryogenic container {8), comprising a first connecting line (28) routed into the first
cryogenic container (7) and a second connecting line {29) routed into the second cryogenic container
(8), wherein the first connecting line (28) is connected to the second connecting line (29) via a
connection line {30) and a filling coupling (31) is connected to the connection line (30) so that the
two cryogenic containers (7, 8) can be filled via the filling coupling (31), the ancillary system (27)
comprising at least one vent coupling (32) connected to the connection line (30) so that the two
cryogenic containers (7, 8) can be vented via the vent coupling (32).
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CRYOGENIC CONTAINER AND ANCIT.LARY SYSTEM FOR FILLI.ING AND
VENTING THE CRYOGENIC CONTATINER

The invention relates to a system comprising a cryogenic container and an ancillary system
for filling and venting the cryogenic container, wherein the ancillary system comprises a
connecting line routed mto the first cryogenic container and a filling coupling is conmected to

the connecting line.

Tt is known from the prior art to install cryogenic containers on a motor vehicle, in which
liquefied gas (e.g.. I.NG, “Taquid Natural Gas™) is stored, which is used, for example, as a
fuel for the motor vehicle. A connecting line is routed into each of the cryogenic containers,

via which the cryogenic container can be filled.

According to the prior art, each of the crvogenic containers furthermore comprises a so-
called vent coupling, which serves for discharging gas from the respective cryogenic
container in order (o reduce the pressure in the cryogenic container, i.¢.. the cryogenic
container 1s "vented". For this purpose, one vent line each 1s routed into the respective
cryogenic coniainer, in addition to the filling line. The filling system and the venting system

jomntly form the so-called ancillary system of the crvogenic container.

According to this prior art, there are thus two independent systems for filling and venting,
respectively. The prior art has the drawback that the laying of the Tines of the ancillary
system on the motor vehicle is complicated. In particular, the space for lines 1o be laid on the
motor vehicle is extremely tight, and any space gain that is achieved can be used for

enlarging the cryogenic container in order to store more cryofluid.

Tt is therefore the object of the invention to create an ancillary system for filling and venting
a cryogenic container. which is particularly space-saving, but still allows the cryogenic

container to be filled and vented, respectively.

This object is achieved according to the invention by a system comprising a cryogenic
container and an ancillarv system for filling and venting the cryogenic container, wherein the
ancillary system comprises a connecting line routed into the first cryogenic container and a
filling coupling is connected to the connecting line. with a shut-off valve being provided in
the connecting line and a check valve opening in the filling direction being connected

parallel to the shut-off valve by means of a branch line, so that the cryogenic container can
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be filled via the filling coupling when the shui-off valve is closed and can be venied via the
filling coupling or via a vent coupling separate therefrom and connected to the connecting

line when the shut-off valve is open.

The solution according to the invention provides a possibility by means of which only a
single connecting line has to be routed into the cryogenic container, i.¢.. the vent line and the
filling lines no longer have to be connected separately to the cryogenic container. In this
way. the number of pipe penetrations on the cryogenic container for the ancillary system for
filling and venting can be reduced from two to one. By actuating the shut-off valve, it
becomes possible to switch from a filling mode to the venting mode, which 1s achieved by
the check valve connected n parallel.

The solution according to the invention contributes to reducing heat losses trom the
cryogenic coniainers, since cryogenic containers are double-walled, vacuum-insulated
containers and all pipelines that are associated with the actual storage volume must penetrate
the mnsulation vacuum and constitute a thermally conductive and mechanical connection

between an innmer iank and an outer container.

According to the invention, either the same coupling can be used for venting as for filling,
1.e.. the filling coupling is a combination coupling for filling and venting the crvogenic
coniainer, or a separaie veni coupling can be provided for venting. The purpose of this is that
the filling coupling and the vent coupling can be connected to pre-existing gas station

connections, whereby backward compatibility is provided.

Furthermore, it is known from the prior art to mstall two cryogenic containers on a vehicle.
The cryogenic containers are usually mounted on the left and right of the vehicle's
supporting frame between axles of the vehicle. The two cryogenic containers usually have
filling couplings that are accessible on the side of the motor vehicle so that the cryogenic
containers can be filled up mdividually. Furthermore, it is known that the filling lines of the
two cryogenic containers can be connected via a connection line in order to fill up both
cryogenic coniainers simultaneously via a filling coupling. Similarly, a separate venting
sysitem is provided for each cryogenic container, wherein the two vent lines can be
connected by means of a separate connection line so that both crvogenic containers can be

venied via a single vent coupling.

According to this prior art, there are thus two mndependent systems for filling and venting,

respectively. which each have a connection line running through the supporting frame of the
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motor vehicle so that iwo cryogenic containers can simultaneously be filled and vented,
respectively.

However, a drawback of this is that even more lines have to be laid in the area of the
cryogenic containers, It is therefore a further object of the invention to create a system for
filling and venting two cryogenic containers, which is particularly space-saving, but still

allows both cryogenic containers to be filled and vented, respectively, from only one side.

According to the invention, this is achieved in that the above-mentioned sysiem comprises
an additional cryogenic container, with the ancillary system comprising an additional
connecting line routed into the additional crvogenic contamer and a connection line which
connects the two connecting lines in such a way that the two cryogenic containers can be
filled via the filling coupling and can be vented preferably via the filling coupling or the vent
coupling.

The additional cryogenic container can basically be designed as known from the prior art,
wherein at least joint filling is enabled via the connection line. Tf the additional cryogenic
container comprises a separate filling line and a separate vent line, the connection line could,
in one embodiment, open out into both the filling line and the vent line. In this case. the
connection line could comprise, for example, a check valve that can be opened in the
direction of the additional cryogenic container and a shut-oft valve connected in parallel
thereto, as in the case of the first cryogenic container.

Solutions with a single connection line for filling and venting both cryogenic containers thus
enable that only a single connection line has to be laid through or, respectively, across the

supporting frame of the motor vehicle. Tt therefore becomes possible that as little installation
space as possible 15 used in the area of the tanks, as a result of which the available space can

be utilized for fuel volumes to the largest possible extent,

However, 1t 1s particularly preferred if both cryogenic coniainers are equipped with a
combined filling and venting system. each having only one connecting line. For this purpose.
an additional shut-off valve is provided in the additional connecting line, and an additional
check valve opening in the filling direction is connected in parallel to the additional shut-off

valve by means of an additional branch line.

In order to be able to fill up the two cryogenic containers from both sides of the motor

vehicle, an additional filling coupling can be connecied to the connection line, with the
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filling couplings being accessible at different respective points, e.g., on opposite sides of the
vehicle. Tn order to provide the same advantage for the ventilation, an additional filling
coupling can preferably be connecied to the connection line, with the filling couplings being
accessible on respective opposite sides of the motor vehicle. As a result, the cryogenic

containers can be filled and venied, respeciively, from both sides of the motor vehicle.

Furthermore, it 1s advantageous if a pressure relief valve is connected to the first connecting
line and preferably a further pressure relief valve 1s also connected to the second connecting
line. In contrast to the prior art. it may be envisaged that only one pressure relief valve is

provided per cryogenic container.

In the assembled state, the invention provides a motor vehicle comprising a vehicle frame
and the above-mentioned system. with the cryogenic container being installed on a first side
of the supporting frame and the further cryogenic container being installed on a second side
of the supporting frame opposite to the first one, wherein the ancillary system is placed on
the motor vehicle in such a way that the filling coupling is accessible on the first side or on
the second side. This motor vehicle is designed in such a way that, due o the slim design of
the ancillary system, more installation space 1s available for additional components or larger

cryogenic coniainers with more storage volume,

Particularly preferably. the motor vehicle is designed in such a way that one filling coupling
and one vent coupling each or, respectively, a combined filling and vent coupling is/are
accessible on the first side and the second side. As a resuli. the cryogenic containers of the
motor vehicle can be filled and vented from both sides of the motor vehicle, while still

achieving a large amount of extra space in comparison to the prior art.

Advantageous and non-limiting embodiments of the invention are explained in further detail

below with reference to the drawings.

Fig. 1 shows a motor vehicle with two cryogenic coniainers installed.
Fig. 2 shows two cryogenic containers and an ancillary system according to the prior art.
Fig. 3 shows a cryogenic container and a section of the ancillary system according to the

mvention.

Fig. 1 shows a motor vehicle 1 with a supporting frame 2 and two axles 3. 4. On both sides
3, 6 of the supporting frame 2, a cryogenic container 7, 8 1s mounted between the axles 3, 4

in each case. The cryogenic containers 7, 8 each store fluid 9, e.g., liquefied natural gas,
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which is also known 1o those skilled in the art as T. NG (“T.iquid Natural Gas™). In the
examples of Figs. 2 and 3, the fluid 9 1s in liquid form up to a fill level F, beyond that, it is in
the gaseous siate. If the cryogenic containers 7, 8§ are used in connection with a motor
vehicle, the stored fluid 9 can serve as a fuel for an engine of the motor vehicle 1, for
example. In other embodiments, however, the cryogenic containers could also be provided in

other areas of application.

The lines connected to the cryogenic containers 7, 8 are referred to in technical terms as an
ancillary system. An ancillary system for filling and venting the first cryogenic container 7

and the second cryogenic container 8 is discussed in detail below.

Fig. 2 shows an ancillary system 10 for filling and venting two cryogenic containers 7, 8 as
known from the prior art. The ancillary system 10 is divided into a filling system 11 and a

venting system 12 thai is independent thereof.

The filling system 11 comprises a first tilling line 13 which is routed into the first cryogenic
container 7 and a second filling line 14 which is routed into the second cryogenic container
8. The first filling line 13 has a first filling coupling 15 which is accessible on the first side 5
of the motor vehicle 1. and the second filling line 14 has a second filling coupling 16 which
1s accessible on the second side 6 of the motor vehicle 1. The filling lines 13, 14 are
connected by means of a first connection line 17 so that the two cryogenic coniainers 7, 8
can be filled simultaneously by only one of the two filling couplings 15, 16.

The venting system 12 comprises a first vent line 18 which is routed into the first cryogenic
container 7 and a second vent line 19 which is routed into the second cryogenic container 8.
The first vent line 18 has a first vent coupling 20 which 1s accessible on the first side 5 of the
motor vehicle 1, and the second vent line 19 has a second vent coupling 21 which 1s
accessible on the second side 6 of the motor vehicle 1. The vent lines 18, 19 are connected
by means of a second connection line 22 so that the two crvogenic containers 7, 8 can be

venied simultaneously by only one of the two vent couplings 20, 21.

Furthermore, it is known from the prior art according to Fig. 2 to provide a check valve 23 in
the respective filling line 13, 14 between the connection to the cryogenic container 7, 8 and
the filling coupling 15, 16 in order to prevent a fluid flow from the cryogenic container 7. 8.
Furthermore. a pressure relief valve 24 is connected to the respective filling line 13, 14

between the connection to the cryogenic contamer 7, 8 and the check valve 23.
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Furthermore, in the respeciive vent ling 18, 19, a shut-off valve 25 can be provided. which is
accessible on the side 5, 6 of the respective vent coupling 19, 20. By operating one of the
shut-off valves 25, the cryogenic containers 7, 8 can be vented via the vent coupling 20, 21,
Furthermore, a pressure relief valve 26 1s provided in the respective vent line 18, 19 berween
the connection (o the cryogenic container 7, 8 and the shut-off valve 25, wherein the pressure
relief valves 26 can be connected. as has been shown.

Fig. 3 shows an ancillary system 27 for filling and venting the cryogenic containers 7. 8
according to the invention. Accordingly, there are not any separate filling and venting
sysiems each routed separaiely into the cryogenic container by means of a line, but only a
first connecting line 28 1s routed nto the first cryogenic coniainer 7 and a second conneciing

line 29 is routed into the second cryogenic container 8.

The connecting lines 28, 29 thus serve firstly for introducing fluid 9 into the respective
cryogenic container 7, 8 and secondly for venting the respective cryogenic container 7, 8.
Furthermore, according to the invention, there is only one connection line 30 between the

two connecting lines 28, 29.

At least one filling coupling 31 and one vent coupling 32 are connected to the connection
line 30. For example, the filling coupling 31 and the vent coupling 32 can both be accessible
on a side 5, 6 of the motor vehicle 1 so that the two cryogenic containers 7, 8 can be filled or
vented by means of the connection line 30. More generally, the filling coupling 31 and the

vent coupling 32 could also be accessible on opposite sides 3. 6.

A further filling coupling 33 and/or a further vent coupling 34 can be connected to the
connection line 30 in order to be able to fill and vent, respectively, the two cryogenic
containers 7, 8 from both sides 5, 6. Alternatively or additionally, a combination coupling,
which is not illustrated any further, can be provided for filling and venting. In this case, one
filling coupling 31, 33 and one vent coupling 32, 34 (or, respectively, one combination
coupling each) are preferably provided on each side 5, 6, so that the cryogenic coniainers 7,
8 can be filled or vented from both sides 5. 6 of the motor vehicle 1.

Thus, according to the invention, an ancillary system 27 is created in which both a filling
coupling 31 and a vent coupling 32 (or, respecitively. a combination coupling) are connected
to the same connection ling 30. The firsi cryogenic container 7, the second cryogenic
container 8, the filling coupling 31 and the vent coupling 32 are thus interconnected via a

single pipe string. Preferably. as described, even two filling couplings 31, 33 and two vent
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couplings 32, 34 (or. respectively, two combination couplings) are connected to the same

connection hine 30.

In the embodiment shown in Fig. 3, it is furthermore envisaged that a shut-off valve 35 is
provided in the connecting line 28 and a check valve 37 opening in the {illing direction is
connected in parallel to the shut-off valve 35 by means of a branch line 36. The shut-off
valve 35 is usually accessible next to the vent coupling 32 (or. respectively, the combination
coupling). As a result, it may be envisaged that the single connection line 30 can also be
used in conjunction with the shut-off valve 35 and the check valve 36. A person skilled in
the art will understand that an embodiment in which the shut-oft valve 35 is provided in the
branch line 36 and the check valve 37 1s provided in the connecting line 28 is 1dentical to the
above-mentioned solution. In particular, this embodiment can also be used for just one

cryogenic container 7, 8. as a result of which the connection line 30 may be omitted as well.

The connecting line 28 is thus connected with one end to the crvogenic container 7 and
opens out with another end into the filling coupling 31 and into the vent coupling 32 (or,
respectively. into the combination coupling), the shut-off valve 35 being arranged with a
check valve 37 connected in parallel in the connecting line between the cryogenic coniainer
7 and the filling coupling 31 or, respectively, the vent coupling 32 (or, respectively, into the

combination coupling).

The same can be provided for the second (additional) connecting line 29 so that an additional
shut-off valve 38 is provided in the additional connecting line 29 of the second cryogenic
container § and an additional check valve 40 opening in the filling direction is connected in

parallel to the additional shut-off valve 38 by means ot an additional branch line 39.

In general, the second cryogenic container 8 could also be equipped with a filling line and a
veniilation line separate therefrom, as shown in Fig, 2, so that the connection line 30 opens
out. on the one hand, mto the connecting line 28 of the first cryogenic container and. on the
other hand, mto both the filling line and the ventilation line of the second cryogenic

container 8.

Furthermore, it may be envisaged in the solution according to the invention that a pressure
relief valve 41 is connected to the first connecting line 28 and preferably also a further
pressure relief valve 42 is, in addition. connected to the second connecting line 29, For

example, the pressure relief valve 41 or 42 can also be provided in the branch line 36 or,
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respectively. the additional branch line 39 and can be indirectly connected to the respective
connecting line 28, 29 via said branch line.

Moreover. additional components such as a pressure sensor 43 for a control unit and/or a
visual pressure display 44 can be provided in the respective connecting line 28, 29 or,
respectively, the branch line 36, 39.

Additional shui-off valves could also be provided in the first connecting line 28, the second
connecting line 29 and/or in the connection line 30 in order to selectively fill or,
respectively. vent only one of the two cryogenic containers 7, 8 via one of the filling
couplings 31, 33 or, respectively, vent couplings 32, 34.

The ancillary system 27 illustrated above is depicted for two cryogenic containers 7, 8, but

could easily be upgraded for use with one. three or more cryogenic containers.
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Claims:

1. A system comprising a cryogenic container (7) and an ancillary system (27) for
filling and venting the cryogenic container (7), wherein the ancillary sysiem (27) comprises a
connecting line (28) routed into the first cryogenic container (7) and a filling coupling (31) is
connected to the connecting line (28),

characterized in that

a shut-oft valve (35) is provided in the connecting line (28) and a check valve (37) opening
in the filling direction is connected in parallel to the shut-off valve (35) by means of a branch
line (36) so that the cryogenic container (7) can be filled via the filling coupling (31) when
the shut-off valve (35) 1s closed and can be vented via the filling coupling (31) or via a vent
coupling (32) separate therefrom and connected to the conneciing line (28) when the shui-off

valve (35) is open.

2. A system according to claim 1. comprising an additional cryogenic container (8),
with the ancillary system (27) comprising an additional connecting line (29) routed into the
additional cryogenic container (8) and a connection line (30) which connects the two
connecting lines (28, 29) in such a way that the two cryogenic containers (7, 8) can be filled
via the filling coupling (31) and can be venied preferably via the filling coupling (31) or the
vent coupling (32).

3. A system according to claim 2. wherein an additional shut-off valve (38) is provided
in the additional connecting line (29), and an additional check valve (40) opening in the
filling direction is connected in parallel to the additional shut-off valve (38) by means of an

additional branch line (39).

4, A system according to claim 3. wherein the shut-off valve (35) and the additional

shut-off valve (38) are pneumatically connecied {o one another.

3. A system according to any of claims 1 to 4, wherein an additional filling coupling
(33) is connected to the additional connecting line (29) in such a way that the filling

couplings (31. 33) are accessible at differeni poinis.

0. A system according to any of claims 1 to 5, wherein a pressure relief valve (41) is
connected to the connecting line (28) and preferably a further pressure relief valve (42) is

also connected to the additional connecting line (29).
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7. A motor vehicle (1) comprising a vehicle frame (2) and the system according to any
of claims 2 to 4, with the cryogenic coniainer (7) being installed on a first side (5) of the
supporting frame (2) and the further cryogenic container (8) being installed on a second side
(6) of the supporting frame (2) opposite to the first one, wherein the ancillary system (27) is
placed on the motor vehicle (1) in such a way that the filling coupling (31) is accessible on
the first side (5) or on the second side (6).

8. A motor vehicle (1) according to claim 5 in combination with claim 5. wherein the
filling coupling (31. 33) is accessible on the first side (5) and the additional filling coupling
is accessible on the second side (6).
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