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DESCRIPTION

Description

TECHNICAL FIELD

[0001] The present invention relates to an emergency detachment mechanism for a fluid
handling device suitable for handling liquid hydrogen or another cryogenic fluid.

BACKGROUND ART

[0002] Recently, with the escalating problem of global warming, there has been greater use of
solar power, wind power, hydropower, geothermal power, and other types of natural energy
(reusable energy) as alternatives to petroleum, natural gas, and other fossil fuels. These types
of natural energy are currently converted mostly to energy in the form of electricity, but
electricity is not suitable for large-volume storage and suffers great transport loss. Therefore,
consideration is recently being given to efforts to produce hydrogen, which can be stored in
large volumes and transported over long distances, using natural energy and proactively utilize
hydrogen as hydrogen energy.

[0003] Not only is hydrogen advantageous in being readily stored and transported, but
hydrogen is advantageous in various other ways, such as in being an inexhaustible above-
ground substance as water and chemical compounds, in having great power as energy utilized
as rocket fuel, etc., and in being clean energy that, even when burned, does not emit carbon
dioxide or atmosphere-polluting substances due to reacting with oxygen in the air to produce
water.

[0004] Natural energy in Japan is quantitatively limited, and consideration is therefore also
given to solving the Japanese energy problem in the future by producing large volumes of
hydrogen utilizing foreign sources of natural energy, and storing and transporting this
hydrogen.

[0005] On the basis of such a background, it is becoming urgent to establish technology for
storing and transporting hydrogen along with the increase in hydrogen use; one example of
this is the development of fluid handling devices (loading arms) for handling liquid hydrogen.

[0006] Hydrogen is a gas at room temperature, and in a gaseous state is large in volume and
unsuitable for storage and transport; therefore, hydrogen is commonly stored and transported
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in a liquefied state.

[0007] Hydrogen has a boiling point of -253°C, and therefore must be brought to a
temperature of -253°C or less in order to liquefy. Additionally, liquefied hydrogen evaporates
very readily, and it is therefore an essential requirement that an environment of -253°C or less
be maintained in the storage and transportation of liquid hydrogen.

[0008] However, a problem with prior-art emergency detachment devices (emergency
detachment mechanisms) is that heat insulation performance is poor and heat entering from
the exterior readily reaches the fluid; therefore, when the liquid hydrogen is circulated, heat
from the outside air raises the temperature of the circulating liquid hydrogen, the liquid
hydrogen evaporates into a gaseous state during circulation, and the hydrogen cannot be
efficiently transported.

[0009] Due to very-low-temperature liquid hydrogen being circulated, the temperature of the
surface of the device reaches the same temperature (-253°C) as the liquid hydrogen, whereby
oxygen (boiling point: -183°C) near the surface of the device liquefies to become liquefied
oxygen, and this liquefied oxygen accumulates in the periphery of the fluid handling device.
Furthermore, when an emergency detachment operation is performed and couplers
connecting marine pipes and land pipes are separated from each other, a valve body blocking
the fluid comes to be exposed, the surface temperature of this exposed valve body reaches
the same temperature (-253°C) as the liquid hydrogen, and oxygen (boiling point: -183°C)
near the exposed valve body therefore becomes liquid oxygen and accumulates in the
periphery. This liquid oxygen is flammable; therefore, in the event that fire should occur due to
some kind of difficulties, it is extremely dangerous for this liquid oxygen, a flammable gas, to be
in the periphery.

[0010] The inventors painstakingly researched such various problems presented during the
handling of liquid hydrogen, and have applied for a patent (JP-A 2015-139092) for an
emergency detachment device of a fluid handling device with which these problems are solved
and liquid hydrogen can be handled safely and efficiently.

[0011] In this emergency detachment device of a fluid handling device (referred to below as
the invention of the prior application), couplers are given a vacuum double-wall structure, and
two emergency shutoff valves are aligned along a fluid circulation direction. During an
emergency detachment, first, the two emergency shutoff valves are closed, fluid remaining in a
section partitioned by the two emergency shutoff valves is then returned into a handling pipe
by a remaining fluid transfer mechanism to leave a space in the section partitioned by the two
emergency shutoff valves, the space partitioned by the two emergency shutoff valves acts as a
heat-insulating part, the exiting and entering of heat between the insides and outsides of the
couplers, whether connected or detached, is minimized as much as possible, the fluid in the
couplers is prevented from evaporating, a cooling effect of the fluid on outer surfaces of the
externally exposed couplers (outer-side emergency heat-insulating valves and outer wall parts)
is reduced as much as possible, and the oxygen in the periphery is prevented from being
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liquefied by the extreme temperature decrease near the outer surfaces of the couplers.
Further related art may be found in JP 2017020584 A which describes an emergency removal
device for a fluid handling device.

DISCLOSURE OF THE INVENTION

Problems the Invention is Intended to Solve

[0012] The present invention relates to an improvement of the invention of the prior
application, it being an object of the present invention to provide an innovative emergency
detachment mechanism for a fluid handling device that, with an extremely simple configuration,
exhibits exceptional heat insulation performance whether couplers are connected or
separated, minimizes an evaporation effect caused by an increase in a temperature of a fluid
circulating through the couplers to enable efficient fluid handling work, minimizes liquefication
of oxygen in a periphery to minimize the production of liquefied oxygen, and makes it possible
to improve safety in the periphery.

MEANS FOR SOLVING PROBLEMS

[0013] The main points of the present invention are described below with reference to the
attached drawings. The present invention is defined by appended independent claim 1. The
dependent claims describe optional features and distinct embodiments.

[0014] The present invention relates to an emergency detachment mechanism for a fluid
handling device provided with a pair of couplers 1, the emergency detachment mechanism
characterized in that each of the pair of couplers 1 has a coupler body part 5 including an
internal tube part 2 in which a fluid passes through an interior and which opens at a distal end
side, an external tube part 3 which forms a vacuum layer 9 with the internal tube part 2 and
which opens at a distal end side, and a connecting flange part 4 that closes off a space
between the internal tube part 2 and the external tube part 3, a wall thickness of the
connecting flange part 4 being less than a wall thickness of the external tube part 3.

[0015] In a preferred embodiment of the invention a portion of the external tube part 3 of a
prescribed length from the distal end side is enlarged in diameter, and an inner-to-outer wall
distance between the internal tube part 2 and the external tube part 3 in the enlarged-diameter
portion is greater than in the rest of the external tube part.

[0016] According to the invention opening parts for allowing a fluid to circulate between the
pair of couplers 1 are formed in each of the distal end sides of the coupler body parts 5, each
of the pair of couplers 1 has an emergency shutoff valve including a valve seat 6 that sections
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off the opening part and a valve body 7 that opens and closes the opening part, the valve
bodies 7 each include a valve body base part 7A accommodated in the coupler body part 5
and a valve body distal end part 7B covering a distal end side of the valve body base part 7A,
the valve bodies 7 are urged toward the distal end sides of the coupler body parts 5, the
opening parts are closed off due to the valve body base parts 7A being engaged by pressure
contact with the valve seats 6 when the pair of couplers 1 are in a detached state of being
separated from each other, seals 8 for keeping the coupler body parts 5 liquid-tight are
disposed between the valve seats 6 and the valve body base parts 7A, and during the
detached state, only the valve body base parts 7A, a portion of each of the valve seats 6, and
the coupler body parts 5 face the exterior. Preferably, the valve body distal end parts 7B are
made of a resin and the valve body base parts 7A and the valve seats 6 are made of a metal.

[0017] According to a preferred embodiment of the invention during the detached state, at
least a portion of each of the valve body distal end parts 7B is exposed at the distal end side
from the coupler body part 5, and during a connected state in which the pair of couplers 1 are
connected, the pair of valve bodies 7 are pushed back to proximal end sides of the coupler
body parts 5 due to the pair of valve body distal end parts 7B being in pressed contact, and the
opening parts open.

[0018] According to a preferred embodiment the valve body base parts 7A and the valve seats
6 are tightly engaged by the plurality of seals 8 disposed in multiple rows.

Effect of the Invention

[0019] Due to being configured as described above, the present invention results in an
innovative emergency detachment mechanism for a fluid handling device having an extremely
simple configuration, in which heat conduction between an internal tube part and an external
tube part is minimized as much as possible and exceptional heat insulation performance is
exhibited whether couplers are connected or separated, whereby an evaporation effect caused
by an increase in a temperature of a fluid circulating through the internal tube part is minimized
to enable efficient fluid handling work, liquefication of oxygen in a periphery is minimized, the
production of liquefied oxygen is minimized, and safety in the periphery is improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020]

FIG. 1 is an explanatory front cross-sectional view showing a present embodiment (connected
state);

FIG. 2 is an explanatory front cross-sectional view showing the present embodiment (detached
state);
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FIG. 3 is an enlarged cross-sectional view of a main part of an emergency shutoff valve of the
present embodiment; and

FIG. 4 is a cross-sectional view along line A-Ain FIG. 1.

BEST MODE FOR CARRYING OUT THE INVENTION

[0021] A preferred embodiment of the present invention is briefly described below with
reference to the diagrams, with the actions of the present invention presented as well.

[0022] In the present invention, a vacuum layer is formed between an internal tube part 2 and
an external tube part 3, and heat is therefore conducted between the internal tube part 2 and
the external tube part 3 via a connecting flange part 4.

[0023] That is, heat from the exterior is conducted from the external tube part 3, which is
exposed to the exterior (the atmosphere), to the internal tube part 2 through the connecting
flange part 4, and heat of a fluid (cooling action) is conducted from the internal tube part 2, with
which the fluid is in contact, to the external tube part 3 through the connecting flange part 4.

[0024] The present invention is configured such that a wall thickness of the connecting flange
part 4, which is a heat-conducting part between the internal tube part 2 and the external tube
part 3, is set to be less than a wall thickness of the external tube part 3, and heat conductivity
in the connecting flange part 4 is less than heat conductivity of the external tube part 3 (heat is
transferred less readily); therefore, heat conduction from the external tube part 3 to the internal
tube part 2 and also from the internal tube part 2 to the external tube part 3 does not occur
readily. Consequently, heat entering due to the outside air temperature is minimally conducted
to a fluid circulating within the internal tube part 2, any increase in fluid temperature is
minimized, and any extreme temperature decrease in the external tube part 3 (a surface of the
external tube part 3), caused by a cooling effect of a very-low-temperature fluid (liquid
hydrogen) circulating within the internal tube part 2, is minimized.

[0025] Due to these characteristics, evaporation of the fluid circulating within the internal tube
part 2 is minimized as much as possible, fluid handling work can be performed efficiently,
liquification of oxygen in the periphery is minimized, production of flammable liquefied oxygen
is minimized, and safety of the device periphery can be ensured.

[0026] Thus, the present invention is an exceptionally practical and safe breakthrough
emergency detachment mechanism for a fluid handling device, in which the configuration is
extremely simple, heat conduction between the internal tube part 2 and the external tube part
3 constituting a coupler 1 is minimized as much as possible, and exceptional heat insulation
performance is exhibited whether two couplers 1 are connected or separated.
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Embodiments

[0027] A specific embodiment of the present invention is described below with reference to the
drawings.

[0028] The present embodiment is an emergency detachment mechanism for a fluid handling
device suitable for handling liquid hydrogen or another very-low-temperature fluid.

[0029] Specifically, the emergency detachment mechanism of the present embodiment is
configured so that a pair of couplers 1, each provided with an emergency shutoff valve (a valve
seat 6 and a valve body 7) for shutting off the circulation of fluid during an emergency, are
separably connected in a state of abutment by a connecting mechanism 10. During an
emergency detachment, the connecting mechanism 10 performs a disconnecting operation to
disconnect the couplers 1, the disconnecting of the couplers 1 causes the valve bodies 7
provided to the couplers 1 to close and opening parts of the couplers 1 to be closed off, fluid
circulation in a fluid handling pipe and the emergency detachment mechanism is shut off, and
an emergency detachment is performed in a state of preventing the fluid from flowing out to
the exterior.

[0030] More specifically, the coupler 1 of the present embodiment is configured from a coupler
body part 5 formed into a tubular shape through which the fluid can circulate, an emergency
shutoff valve that closes off an opening part of the coupler body part 5 to shut off fluid
circulation and prevent the fluid from flowing out to the exterior during an emergency, and a
valve drive mechanism for actuating the emergency shutoff valve.

[0031] The parts of the configuration according to the present embodiment are described in
detail below. A description of the connecting mechanism 10 of the present embodiment is
omitted because the same configuration as those of publicly known prior-art structures is
applied, and the coupler 1 is described in detail in the present embodiment.

[0032] The coupler body part 5 of the present embodiment is configured from the internal tube
part 2 which is open at a distal-end side and through the interior of which the fluid passes, the
external tube part 3 which is open at a distal-end side and which forms a vacuum layer 9 with
the internal tube part 2, and the connecting flange part 4 which closes off a space between the
internal tube part 2 and the external tube part 3.

[0033] That is, the coupler body part 5 of the present embodiment has a vacuum heat-
insulating double-wall structure in which the vacuum layer 9 is formed in a space formed
between the internal tube part 2 through which the fluid circulates and the external tube part 3
enclosing the internal tube part 2, the internal tube part 2 and the external tube part 3 being
connected via the connecting flange part 4. In other words, the coupler body part 5 of the
present embodiment is configured such that the connecting flange part 4 is a heat-conducting
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part via which heat can move back and forth between the internal tube part 2 and the external
tube part 3.

[0034] The wall thickness of this connecting flange part 4, which is a heat-conducting part, is
set to be less than the wall thickness of the external tube part 3. Due to the wall thickness of
the connecting flange part 4 being less than that of the external tube part 3 and heat
conductivity being reduced in the connecting flange part 4 serving as a heat-conducting part
(due to a structure in which heat is not transferred readily), heat conduction between the
internal tube part 2 and the external tube part 3 is minimized as much as possible.

[0035] Specifically, in the present embodiment, the wall thickness of the external tube part 3 is
8 mm, while the wall thickness of the connecting flange part 4 is 6 mm. The wall thickness of
the connecting flange part 4 is set less than the external tube part 3, but is not limited to the
dimension given and can be changed as appropriate within a range at which the strength of
the connecting flange part 4 is not compromised.

[0036] The coupler body part 5 of the present embodiment is configured so that a portion of a
prescribed length from the distal-end side of the external tube part 3 increases in diameter,
and a inner-to-outer wall distance between the internal tube part 2 and the external tube part 3
in this increasing-diameter portion is greater than in the rest of the coupler body part 5.

[0037] Specifically, the coupler body part 5 of the present embodiment is configured such that
the external tube part 3 is formed into a trumpet shape in which the distal end part in the
increasing-diameter portion has the greatest inner-to-outer wall distance, the connecting flange
part 4 is provided in a straddling state to this distal end part where the inner-to-outer wall
distance is greatest, i.e., between the distal end parts of the internal tube part 2 and the
external tube part 3, and the connecting flange part 4 is provided so as to close off a distal-
end-side opening part of the space serving as the vacuum layer 9 formed between the internal
tube part 2 and the external tube part 3.

[0038] That is, the present embodiment is configured such that the connecting flange part 4 is
provided to a region where the inner-to-outer wall distance between the internal tube part 2
and the external tube part 3 is greatest, a width dimension of the connecting flange part 4 is
increased, and the heat conductivity of the connecting flange part 4 serving as a heat-
conducting part is reduced (a structure in which heat is not transferred readily), whereby heat
conduction between the internal tube part 2 and the external tube part 3 is minimized as much
as possible.

[0039] That is, the coupler body part 5 of the present embodiment is configured such that the
connecting flange part 4, which is provided straddling between the internal tube part 2 and the
external tube part 3 and is a heat-conducting part between the internal tube part 2 and the
external tube part 3, is made thinner, enlarged in diameter, and configured as a low-heat-
conducting part through which there is little heat conduction, and heat conduction between the
internal tube part 2 and the external tube part 3 is minimized as much as possible by this
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connecting flange part 4 configured so as to be a low-heat-conducting part, whereby minimal
heat from the outside air reaches the fluid inside the internal tube part 2, any increase in the
temperature of the fluid circulating in the internal tube part 2 is minimized, and any extreme
temperature decrease in the surface of the external tube part 3 caused by the cooling effect of
the fluid in the internal tube part 2 is minimized.

[0040] The emergency shutoff valve of the present embodiment is configured from a valve
seat 6 that is provided to the peripheral edge of the opening part of the coupler body part 5
and that sections off the opening part, and a valve body 7 that engages by pressure contact
with the valve seat 6 and opens and closes the opening part of the coupler body part 5.

[0041] Specifically, the valve body 7 of the present embodiment is configured from a valve
body base part 7A accommodated in the coupler body part 5 and a valve body distal end part
7B covering a distal-end side of the valve body base part 7A, is urged toward the opening part
(toward the distal end) of the coupler body part 5 by a valve body drive mechanism (described
hereinafter), and is configured so that the valve body base part 7A engages by pressure
contact with the valve seat 6 and closes off the opening part of the coupler body part 5 during
a detached state in which the couplers 1 are separated from each other.

[0042] More specifically, the valve body 7 of the present embodiment is configured such that in
a state of being engaged by pressure contact with the valve seat 6, i.e., closing off the opening
part of the coupler body part 5, when the valve body base part 7A has been accommodated in
the coupler body part 5, the valve body distal end part 7B protrudes outward from the opening
part of the coupler body part 5 to be exposed outside of the coupler body part 5 (to the
atmosphere).

[0043] That is, the present embodiment is configured such that the valve body distal end part
7B protrudes from the coupler body part 5 toward the distal end when two couplers 1 have
been detached from each other, and when two couplers 1 are connected to each other, the
valve bodies 7 (the valve body distal end parts 7B) of the couplers 1 are pushed against each
other to mesh together, whereby the valve bodies 7 are pushed back to the proximal ends of
the coupler body parts 5 and the opening parts of the coupler body parts 5 are opened.

[0044] More specifically, in the present embodiment, the valve seat 6 and the valve body base
part 7A are configured from metal members, and the valve body distal end part 7B is
configured from a low-heat-conductive member, specifically a synthetic resin having low heat
conductivity, and more specifically a fiber-reinforced plastic (FRP resin) having low heat
conductivity and exceptional durability.

[0045] That is, the present embodiment is configured such that the valve body distal end part
7B of the valve body 7, which is exposed into the atmosphere when couplers are separated
from each other, is configured from a low-heat-conductive member, whereby heat conduction
through the valve body distal end part 7B is minimized.
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[0046] That is, the present embodiment is configured such that the cooling effect of the fluid in
the coupler body part 5 is not received readily due to the valve body distal end part 7B being
configured from a low-heat-conductive member, whereby any extreme temperature decrease
in the valve body distal end part 7B exposed to the atmosphere is minimized, and liquefication
of oxygen in the periphery of the valve body distal end part 7B is minimized as much as
possible.

[0047] The emergency shutoff valve of the present embodiment is also configured such that
the valve seat 6 and the valve body base part 7A are tightly engaged by a plurality of seals 8
disposed in multiple rows, closing off the opening part of the coupler body part 5.

[0048] Specifically, engaging surfaces of the valve seat 6 and the valve body base part 7A are
formed to have level differences, the seals 8 are disposed in the level-difference parts of the
valve body base part 7A, and the valve seat 6 and the valve body 7 (valve body base part 7A)
are sealed in a multi-row scheme by the plurality of seals 8 provided to the valve body base
part 7A.

[0049] That is, the emergency shutoff valve of the present embodiment is configured such that
seals are created in a plurality of locations against the readily leaking liquid hydrogen, liquid-
tightness is maintained, and leak resistance is improved. The present embodiment involves a
triple seal structure in which the engaging surfaces have three level differences and the seals 8
are disposed in the step parts as illustrated, but design changes can be made as appropriate
to the number of level differences in the engaging surfaces, i.e., to the number of seals 8 and
to the seal positions.

[0050] The valve body drive mechanism of the present embodiment is configured from: an
urging body 11 for urging the valve body 7 toward the distal end of the coupler body part 5; i.e.,
for causing the valve body 7 to engage by pressure contact with the valve seat 6; valve body
guide parts 12 that guides movement of the valve body 7; and a slide part 13 movably guided
by the valve body guide parts 12.

[0051] Specifically, the valve body guide parts 12 are imparted with an annular form, and are
provided to an inner surface of the internal tube part 2 of the coupler body part 5 with a valve
body guide support part 14 interposed therebetween.

[0052] More specifically, a plurality (two in the present embodiment) of the valve body guide
parts 12 of the present embodiment are provided inside the coupler body part 5, along the flow
direction of fluid circulating within the coupler body part 5 (within the internal tube part 2).

[0053] The urging body 11 and the slide part 13 are provided to the valve body 7 (the valve
body base part 7A).

[0054] Specifically, the urging body 11 is composed of a spring body 11 (a coil-form spring),
provided along the fluid circulation direction, and configured such that one longitudinal-
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direction-end part is interlocked with the valve body base part 7A, and an other end part is
interlocked with the coupler body part 5, or specifically with a valve-body-receiving part 15
provided to the internal tube part 2 of the coupler body part 5.

[0055] The slide part 13 has numerous through-holes 13A through which the fluid can
circulate, and is composed of a porous cylindrical plate capable of accommodating (enclosing)
the spring body 11, provided to a bottom part of the valve body base part 7A, placed on inner
sides of the above-described valve body guide parts 12, and free to slide relative to the valve
body guide parts 12.

[0056] That is, the valve body drive mechanism of the present embodiment is configured so as
to cause the valve body 7 to protrude and withdraw (reciprocate) in the flow direction of the
fluid, and is specifically configured such that the valve body 7 is moved to protrude (moved
forward) at the opening-part side of the coupler body part 5 (at the valve seat 6 side) by the
stretching of the spring body 11 and moved to withdraw (retract) by the contraction of the
spring body 11.

[0057] The valve drive mechanism of the present embodiment is also configured such that all
constituent members are provided inside the coupler body part 5 (inside the internal tube part
2) and exposed at the outer side of the coupler body part 5 as described above. As a
consequence, the valve drive mechanism is not a heat-conducting part between the inside and
outside of the coupler body part 5, and heat conduction does not take place through the valve
drive mechanism.

[0058] That is, the invention of the prior application is configured such that part of the valve
drive mechanism that opens and closes the emergency shutoff valve (valve body) is exposed
at the outer side of the coupler and heat conduction takes place between the inside and
outside of the coupler through the valve drive mechanism of which part is exposed to the
exterior, but the emergency detachment mechanism of the present embodiment is configured
such that the constituent members are all provided inside the coupler body part 5 (inside the
internal tube part 2) and exposed at the outer side of the coupler body part 5; therefore, the
valve drive mechanism is not a heat-conducting part between the inside and outside of the
coupler body part 5 and heat conduction does not take place between the inside and outside of
the coupler 1 through the valve drive mechanism.

[0059] In the present embodiment configured as described above, in a normal state, i.e., in a
connected state in which couplers 1 are connected to each other, the exiting and entering of
heat is blocked by the vacuum layer 9 in parts of the couplers 1 (the coupler body parts 5)
other than the connecting flange parts 4, and the connecting flange parts 4, which are the sole
heat-conducting parts, reduce heat conductivity as much as possible. Therefore, the
occurrence of heat entering the external tube part 3 and being transferred to the fluid
circulating in the internal tube part 2 to raise the temperature of the fluid is minimized as much
as possible, as is the occurrence of the external tube part 3 being greatly reduced in
temperature by the cooling effect of the very-low-temperature fluid circulating in the internal
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tube part 2.

[0060] In an emergency detachment state, i.e., a detached state in which the couplers 1 are
separated from each other, the valve body distal end parts 7B of the valve bodies 7, the
connecting flange parts 4, and the valve seats 6 provided to the opening parts of the coupler
body parts 5 are exposed to the atmosphere, but because the valve body distal end parts 7B
are configured from low-heat-conductive members and for the most part do not function as
heat-conducting parts, the connecting flange parts 4 and the valve seats 6 outside of the valve
body distal end parts 7B are heat-conducting parts and the area of external exposure of these
components is extremely small; therefore, in this detached state, as with the previously
described connected state, heat conduction is minimized as much as possible, the occurrence
of heat entering from the exterior and being transferred to the fluid circulating in the internal
tube part 2 to raise the temperature of the fluid is minimized as much as possible, as is the
occurrence of the external tube part 3 being greatly reduced in temperature by the cooling
effect of the very-low-temperature fluid circulating in the internal tube part 2. Thus, the present
embodiment is an emergency detachment mechanism for an exceptionally safe fluid handling
device which, whether couplers are connected or detached, exhibits exceptional heat insulation
performance due to having fewer heat-conducting parts through which heat exits and enters
the internal tube part 2 and the external tube part 3 of the coupler 1, and reducing the heat
conductivity of the formed heat-conducting parts, and which in comparison with the invention of
the prior application, better prevents evaporation by temperature increase of the fluid
circulating in the fluid handling device, makes it possible to improve the efficiency of the fluid
handling work, more reliably prevents liquefication of oxygen in the periphery, and more
reliably prevents the production of flammable liquid oxygen.

[0061] The present embodiment is also an exceptionally practical emergency detachment
mechanism for a fluid handling device in which the opening part of the coupler body part 5 is
sealed in multiple rows in the emergency detachment state; therefore, leak resistance is
improved, any leakage of readily leaking liquid oxygen is suppressed as much as possible, and
safety is further improved.

[0062] The present embodiment is not provided by way of limitation on the present invention;
the specific configurations of the constituent elements can be designed as appropriate.

REFERENCES CITED IN THE DESCRIPTION
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Patentkrav

1. Ngdfrigorelsesmekanisme til en fluidhdndteringsindretning, hvor
ngdfriggrelsesmekanismen er forsynet med et par koblinger (1), hvor
hvert af parret af koblinger har en koblingslegemedel (5), som inkluderer
5 en indvendig rgrdel (2), hvori et fluid passerer gennem et indre, og som
abner ved en distal endeside,
en udvendig rgrdel (3), som danner et vakuumlag med den indvendige
rordel, og som abner ved en distal endeside, og
en forbindelsesflangedel (4), der lukker et mellemrum mellem den

10 indvendige rgrdel og den udvendige rgrdel,
idet en vaegtykkelse af forbindelsesflangedelen er mindre end
vaagtykkelsen af den udvendige rgrdel,
abningsdele til at tillade et fluid at cirkulere mellem parret af koblinger er
dannet i hver af de distale endesider af koblingslegemedelene,

15 hvert af koblingsparret har en ngdafspeerringsventil, der inkluderer et
ventilsaede (6), der opdeler abningsdelen i sektioner, og et ventillegeme,
der abner og lukker abningsdelen, hvor ventillegemerne hver inkluderer en
ventillegemebasisdel (7A) indeholdt i koblingslegemedelen, og en distal
endedel af ventillegemet (7B), der daekker en distal endeside af

20 ventillegemebasisdelen,
ventillegemerne presses mod de distale endesider af
koblingslegemedelene, dbningsdelene lukkes af pa grund af, at
ventillegemebasisdelene er i indgreb via trykkontakt med ventilsaederne,
nar koblingsparret er i en frigjort tilstand, hvor de er adskilt fra hinanden,

25 taetninger (8) til at holde koblingslegemedelene fluidtaette er anbragt
mellem ventilsaaderne og ventillegemebasisdelene, og
under den frigjorte tilstand er det kun ventillegemets distale endedele, en

del af hvert af ventilsaederne og koblingslegemedelene, der vender udad.

30 2. Nedfriggrelsesmekanisme til en fluidhandteringsindretning ifslge krav
1, kendetegnet ved, at
en del af den udvendige rgrdel med en foreskreven laengde fra den distale

endeside er forstgrret i diameter, og



DK/EP 3581839 T3
2

en indre-til-ydre vaegafstand mellem den indvendige rgrdel og den
udvendige rgrdel i den forstgrrede diameterdel er stgrre end i resten af den

udvendige rgrdel.

5 3. Nedfrigorelsesmekanisme til en fluidhandteringsindretning ifglge krav 1, hvor
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under den frigjorte tilstand er mindst en del af hver af ventillegemets
distale endedele blotlagt ved den distale endeside fra koblingslegemedelen,
0g

under en forbundet tilstand, hvori parret af koblinger er forbundet, skubbes
parret af ventillegemer tilbage til proksimale endesider af
koblingslegemedelene pa grund af, at parret af ventillegemets distale

endedele er i trykket kontakt, og abningsdelene abner.

4. Ngdfriggrelsesmekanisme til en fluidhandteringsindretning ifslge krav 3, hvor
ventillegemebasisdelene og ventilsaederne er i teet indgreb med flerheden af

taetninger anbragt i flere raekker.

5. Ngdfriggrelsesmekanisme til en fluidhandteringsindretning ifglge et hvilket som
helst af de foregdende krav, hvor
ventillegemets distale endedele er fremstillet af en resin, og/eller

ventillegemebasisdelene og ventilsaederne er fremstillet af et metal.
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