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(54) DOUBLE WALLED CRYOGEN TANK

(57) The tank is formed by an inner container (1) that
houses the liquefied gases and an outer container (2),
between which is defined an insulating chamber (3),
where the containers (1, 2) are formed by bodies of
composite material. A constructive assembly solution
is proposed that uses metallic rings (8, 9, 10, 11) that
expand for their coupling to the outlet of each of the

bodies (4, 5, 6, 7, 13, 14, 15, 16) that form each container
(1, 2), where saidmetallic rings (8, 9, 10, 11) are linked to
each other, establishing a metal-to-metal closure be-
tween the bodies (4, 5, 6, 7, 13, 14, 15, 16) of each
container (1, 2), thus avoiding weakening the composite
material of said bodies (4, 5, 6, 7, 13, 14, 15, 16).
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Description

OBJECT OF THE INVENTION

[0001] The present invention relates to a double con-
tainment tank for liquefied gases at cryogenic tempera-
ture, formed by an inner container that houses the lique-
fied gases and an outer container, in which each contain-
er is formed by bodies of compositematerial. A construc-
tive assembly solution is proposed that uses metallic
rings that expand for their coupling to the outlet of each
of the bodies that form each container, where said me-
tallic rings are linked to each other, establishing a metal-
to-metal closure between the bodies of each container,
thus avoiding weakening the composite material of said
bodies.

BACKGROUND OF THE INVENTION

[0002] The use of double-walled tanks for the storage
of liquefied gases at cryogenic temperature and low
pressure is known, such as liquid nitrogen, liquid oxygen
or liquid hydrogen, which are provided with an inner
container in contact with the cryogenic liquid, an outer
container in contactwith the atmosphere that is coaxial to
the inner container, and an insulating chamber defined
between both containers.
[0003] Each one of the containers is normally formed
by bodies that are joined together, normally the inner
container exhibits a central body with an essentially
cylindrical configuration and covers with a partially sphe-
rical configuration, and the outer container exhibits a
similar configuration, defining the insulating chamber
between them, which can be filled with an insulating
material and/or be subjected to a vacuum.
[0004] The function of the outer container and the
chamber is to thermally insulate the inner container to
keep it cold, avoiding undesired heating that can cause
an increase in pressure in the inner container.
[0005] The inner and outer containers are normally
made of thermosetting or thermoplastic composite ma-
terial, preferably carbon fiber, including in each case the
body of the container and its covers. To establish the
connection between the body and the cover, the use of
fixing means and the machining and drilling of the body
and/or thecover is required,whichmeans that, since they
are made of composite material, their structure is wea-
kened, which can lead to cracks and therefore leaks.
[0006] On the other hand, the support elements of the
inner container on the outer container must be screwed
directly onto the composite of which the containers are
formed,whichmeans thatholeshave tobedrilled into this
material, also weakening the surface of the containers in
this zone.

DESCRIPTION OF THE INVENTION

[0007] The double containment tank for cryogenic li-

quids that is the object of this invention satisfactorily
solves the stated problem, by means of a constructive
solution that uses metallic rings as a connection means
between the bodies of compositematerial that form each
container, without the need to weaken said bodies with
undesired perforations.
[0008] The tank comprises an inner container and an
outer container that define an insulating chamber be-
tween them, where the inner container is formed by at
least two inner bodies comprising composite material,
each of them provided with at least one outlet with an
outer diameter and an inner diameter, and the outer
container is formed by at least two outer bodies of com-
posite material, each of them provided with at least one
outlet with an outer diameter and an inner diameter.
[0009] The inner bodies can be formed by two skins of
composite material and a structural inner thermal insula-
tion core of a material selected from cork and expanded
plastic.
[0010] Starting from this basic configuration, the tank
object of this invention proposes the incorporation, in the
inner container, of at least one pair ofmetallic inner rings,
in which each metallic inner ring of the pair of metallic
inner rings has an outer diameter and an inner diameter,
where the inner diameter of each metallic inner ring is
smaller than the outer diameter of the outlet of the inner
body, and has a coefficient of expansion that is greater
than the coefficient of expansion of the material of the
inner body in order to expand and hold the outlet of each
inner body externally once the metallic inner ring has
been subjected to sufficient heating to expand said di-
mension.
[0011] In the same way, the outer container incorpo-
rates at least one pair of metallic outer rings, in which
each metallic outer ring of the pair of metallic outer rings
has an outer diameter and an inner diameter, where each
metallic outer ring has an inner diameter that is smaller
than theouter diameter of theoutlet of theouter body, and
has a coefficient of expansion that is greater than the
coefficient of expansion of the material of the outer body
in order to expand and hold the outlet of each outer body
externally once the metallic outer ring has been sub-
jected to sufficient heating to expand said dimension.
[0012] In this way, by mounting said rings while hot, an
expansion is achieved that facilitates their subsequent
mounting on the bodies, which once cold, and especially
in cryogenics, contract, ensuring the tightness of the
container.
[0013] In both containers, it is envisaged to incorporate
fixingmeans that link themetallic inner rings of the pair of
metallic inner rings to each other and that link themetallic
outer rings of the pair ofmetallic outer rings to each other.
In this way, a tight metal-to-metal closure is achieved
between the bodies of the container, without the need to
drill or weaken the composite material.
[0014] Preferably, the fixing means between metallic
rings are screws.
[0015] On the other hand, thesemetallic rings are used
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as anchoring points for a plurality of thermal insulating
supports that are distributed radially between an outer
ring of the outer container and an inner ring of the inner
container and are used to facilitate the support of the
inner container on the outer container, breaking the ther-
mal bridge between containers and thus guaranteeing
the thermal insulation of the inner container.
[0016] Preferably, it is envisaged that the insulating
supports are distributed radially and positioned at a dis-
tance of approximately 10° from the nearest.
[0017] On the other hand, the temperatures, and espe-
cially the pressure that can be reached in the inner
container, or the dynamic stresses to which the container
can be subjected could eventually cause the disassem-
blyof thebodies that form the inner container,with it being
intended to incorporate safety straps that ensure the
closure of the inner container.
[0018] More specifically, in the event that the contain-
ers are formed by a central inner body and respective
lateral covers, it is provided that the body of the container
has, in the vicinity of one of the rings, laminated ties to
which are attached some fixing elements to which in turn
are linked the safety straps that arepositionedaround the
covers holding them.

DESCRIPTION OF THE DRAWINGS

[0019] As a complement to the description provided
herein, and for the purpose of helping to make the fea-
tures of the invention more readily understandable, in
accordance with a preferred practical exemplary embo-
diment thereof, said description is accompanied by a set
of drawings constituting an integral part of the same,
wherein by way of illustration and not limitation, the
following has been represented:

Figure 1.‑ Shows an elevation view of the double
containment tank for a first embodiment in which
each container is formed by a cylindrical body and
respective lateral covers located on the sides of that
body.

Figure 2.‑Showsa sectional view through themiddle
of the tank of Figure 1.

Figure 3.‑ Shows a view of the inner container of the
tank of the previous figures in which the insulating
supports linked to the rings are seen, in which the
safety straps have also been represented.

Figure 4.‑ Shows a perspective view of a possible
embodiment of the insulating support.

Figure 5.‑Showsa sectional viewaccording to theA-
A section in Figure 2.

Figure 6.‑ Shows a sectional detail view of the con-
nection between rings by the fixing means.

Figure 7.‑ Shows a sectional view of a second em-
bodiment of the tank in which each container is
formed by two bodies.

PREFERRED EMBODIMENT OF THE INVENTION

[0020] In view of the figures, two preferred embodi-
ments of the double containment tank for cryogenic
liquids are described below, a first embodiment repre-
sented in Figures 1, 2, 3 and 5 and a second embodiment
represented in Figure 7.
[0021] In general, the tank is of the type that is config-
ured by an inner container (1) and an outer container (2)
that define an insulating chamber (3) between them, in
which the inner container (1) is formed by at least two
inner bodies (4, 5, 13, 14) of composite material, and in
which the outer container is formed by at least two outer
bodies (6, 7, 15, 16) of composite material, each of them
provided with at least one outlet.
[0022] For both embodiments, the inner container (1)
of the tank comprises at least one pair of metallic inner
rings (8, 9), in which eachmetallic inner ring of the pair of
metallic inner rings (8, 9) is heated and expands to the
point of holding the outlet of each inner body (4, 5, 13, 14)
externally.
[0023] Likewise, in both embodiments, the outer con-
tainer (2) comprises at least one pair of metallic outer
rings (10, 11), in which eachmetallic outer ring of the pair
of metallic outer rings (10, 11) is heated and expanded to
the point of holding the outlet of each outer body (6, 7, 15,
16) externally.
[0024] In both containers (1, 2), it is additionally en-
visaged to incorporate fixingmeans, consisting of screws
(19) that link themetallic inner rings of the pair of metallic
inner rings (8, 9) to eachother, as canbeseen inFigure 6,
and that link the metallic outer rings of the pair of metallic
outer rings (10, 11) to each other.
[0025] In the first embodiment, as can be seen in
Figure 2, it is envisaged that the inner bodies (4, 5, 13,
14) comprise a cylindrical inner body (4) provided with
two outlets and two inner covers (5) located on both sides
of the cylindrical inner body (4), and has two pairs of
metallic inner rings (8, 9) in which each pair of metallic
inner rings (8, 9) links one of the outlets of the cylindrical
inner body (4) with the outlet of an inner cover (5).
[0026] Likewise, it can be seen in that same Figure 2
that the outer bodies (6, 7, 15, 16) comprise a cylindrical
outer body (6) provided with two outlets and two outer
covers (7) on both sides of the cylindrical outer body (6),
and has two pairs of metallic outer rings (10, 11) in which
each pair of metallic outer rings (8, 9) links one of the
outletsof thecylindrical outer body (6)with theoutlet of an
outer cover (7).
[0027] According to the second embodiment shown in
Figure 7, the inner bodies (4, 5, 13, 14) comprise a first
inner body (13) and a second inner body (14) that are the
same, each of them provided with a single outlet, and the
outer bodies (6, 7, 15, 16) comprise a first outer body (15)
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and a second outer body (16) that are the same, each of
them provided with a single outlet.
[0028] On theother hand, the tank incorporates, ascan
be seen in Figure 5, thermal insulating supports (12) that
are distributed radially between an outer ring (11) of the
outer container (2) and an inner ring (9) of the inner
container (1).
[0029] A detail can be seen in Figure 3 of how the
insulating supports (12) are fixed to the inner ring (9) of
the inner container (1).
[0030] On the other hand, in the same Figure 3, it can
be seen that the first cylindrical body (5) of the inner
container (1) incorporates some laminated ties (21) in
the vicinity of the second inner ring (9), to which are
attached some fixing elements (17) via which are linked
the ends of safety straps (18) that hold each inner cover
(5).
[0031] Some supports (20) can be seen in Figure 2 on
which rest the outer rings (11) that couple via the cylind-
rical outer body (2).

Claims

1. - A double containment tank for liquefied gases at
cryogenic temperature comprising an inner contain-
er (1) and an outer container (2) that define an
insulating chamber (3) between them, in which the
inner container (1) is formed by at least two inner
bodies (4, 5, 13, 14) comprising composite material,
each of themprovidedwith at least one outlet with an
outer diameter and an inner diameter, and the outer
container (2) is formed by at least one least two outer
bodies (6, 7, 15, 16) of composite material, each of
them provided with at least one outlet with an outer
diameter and an inner diameter, characterized in
that:

the inner container (1) comprises

at least one pair ofmetallic inner rings (8, 9),
in which each metallic inner ring of the pair
of metallic inner rings (8, 9) has an outer
diameter and an inner diameter, where
each metallic inner ring (8, 9) has an inner
diameter that is smaller than the outer dia-
meter of theoutlet of the inner body (4, 5, 13,
14) and a coefficient of expansion that is
greater than the coefficient of expansion of
thematerial of the inner body (4, 5, 13, 14) in
order to expand and hold the outlet of each
inner body (4, 5, 13, 14) externally once the
metallic inner ring (8, 9) has been subjected
to sufficient heating to expand said dimen-
sion,
fixingmeans that link themetallic inner rings
of the pair of metallic inner rings (8, 9) to
each other,

and in that the outer container (2) comprises:

at least one pair of metallic outer rings (10,
11), in which each metallic outer ring of the
pair of metallic outer rings (10, 11) has an
outer diameter and an inner diameter,
where each metallic outer ring (10, 11)
has an inner diameter that is smaller than
the outer diameter of the outlet of the outer
body (6, 7, 15, 16) and a coefficient of ex-
pansion that is greater than thecoefficient of
expansion of the material of the outer body
(6, 7, 15, 16) in order to expand and hold the
outlet of each outer body (6, 7, 15, 16)
externally once the metallic outer ring (10,
11) has been subjected to sufficient heating
to expand said dimension,
fixingmeans that link themetallic outer rings
of the pair of metallic outer rings (10, 11) to
each other.

2. The tankof claim1 inwhich the inner bodies (4, 5, 13,
14) comprise a cylindrical inner body (4) provided
with two outlets and two inner covers (5) located on
both sides of the cylindrical inner body (4), and has
two pairs of metallic inner rings (8, 9) in which each
pair of metallic inner rings (8, 9) links one of the
outlets of the cylindrical inner body (4) with the outlet
of an inner cover (5), and
in which the outer bodies (6, 7, 15, 16) comprise a
cylindrical outer body (6) provided with two outlets
and two outer covers (7) on both sides of the cylind-
rical outer body (6), and has two pairs of metallic
outer rings (10, 11) in which each pair of metallic
outer rings (8, 9) links one of the outlets of the
cylindrical outer body (6) with the outlet of an outer
cover (7).

3. - The tank of claim 1 in which the inner bodies (4, 5,
13, 14) comprise a first inner body (13) and a second
inner body (14) that are the same, each of them
provided with a single outlet, and
in which the outer bodies (6, 7, 15, 16) comprise a
first outer body (15) and a second outer body (16)
that are the same, each of them provided with a
single outlet.

4. - The tank of claim 1, which additionally comprises
insulating supports (12) of thermally insulating ma-
terial that are distributed radially between at least
one outer ring (11) of the outer container (2) and an
inner ring (9) of the inner container (1) to facilitate the
support of the inner container (1) on the outer con-
tainer (2).

5. - The tank of claim 1 which further comprises sup-
ports (20) on which rest the outer rings (11) that
couple via the cylindrical outer body (2).
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6. - The tank of claim 1 in which the fixing means
comprise screws (19).

7. - The tank of claim 2 in which the cylindrical inner
body (4) of the inner container (1) incorporates la-
minated ties (21) in the vicinity of the inner ring (9), to
which are attached some fixing elements (17) via
which are linked the ends of safety straps (18) that
hold each inner cover (5).

8. - The tank of claim 2 in which the cylindrical outer
body (6) of the outer container (2) incorporates la-
minated ties (21) in the vicinity of the outer ring (11),
to which are attached some fixing elements (17) via
which are linked the ends of safety straps (18) that
hold each outer cover (7).

9. - The tank of claim 1 in which the inner bodies (4, 5,
13,14) are formedby twoskinsof compositematerial
and a structural inner thermal insulation core.

10. - The tank of claim9 inwhich the structural inner core
is made of a material selected from a cork and an
expanded plastic.
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