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a process for providing a gaseous compound, such as
oxygen, to a building (110), such as a hospital. A first and
a second atmospheric vaporizers (10, 11) are configured
for alternatively vaporizing a liquid compound, i.e. a cry-
ogenic liquid compound, such as liquid oxygen, provided
by a cryogenic storage vessel (1) thereby obtaining a
gaseous compound, such as gaseous oxygen. The va-
porization of the liquid compound leads to a progressive
icing of the vaporizer that works due to the cryogenic
temperature of said liquid compound, namely depositand
solidification of water vapour present in ambient air sur-
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rounding said atmospheric vaporizer. First valve means
(115) alternatively provide to a main gas line (5), a flow
of gaseous compound coming from one or the other of
said first and second atmospheric vaporizers (10, 11),
based on a prefixed duration (dt) that is sufficient for al-
lowing ice formed around the vaporizer that is not fed
with liquid compound, to melt down.
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Description

[0001] The present invention concerns an installation
and a process for providing a gaseous compound, typi-
cally a medical gas, such as oxygen, to a building, in
particular to the gas network of a hospital or the like.
[0002] Various gaseous compounds, i.e. pure gases
or gas mixtures, are used for treating patients in hospitals
or the like, such as oxygen, air, N,O, NO, N,, CO,, He...
or mixtures thereof. Among them, oxygen (O,) is the most
commonly used in respiratory therapy and life support.
Itis deliveredto the patients ingaseous form, i.e. gaseous
oxygen or GOX, using appropriate devices, such as res-
piratory masks, tubings, medical ventilators or respira-
tors...

[0003] Aslarge amounts of oxygen are required in hos-
pitals, oxygen is usually provided in liquid form, i.e. LOX,
by tank trucks or the like that deliver bulk LOX to the
hospital facilities. Bulk LOX is then stored at cryogenic
temperature, e.g. atless than-190°C, in a cryogenic stor-
age vessel(s) of several hundreds or thousands of liters
that is arranged outside the hospital buidlings, such as
in a backyard or the like. Such a cryogenic storage vessel
is thermally insulated for keeping oxygen in liquid state
(i.e. LOX) at cryogenic temperature, i.e. at about -196°C.
[0004] However, before use, LOX has to be vaporized,
i.e. converted into gaseous oxygen or GOX. This is com-
monly done by means of a vaporization device, also
called an atmospheric vaporizer, that receives the flow
of LOX from the LOX storage vessel via a LOX line, i.e.
a conduit, pipe or the like, and vaporizes it into GOX by
thermal exchange with the ambient atmosphere. The am-
bient atmosphere that is at atmopsheric temperature, i.e.
generally of between -5°C to +40°C, provides calories
that heat the flow of LOX by thermal exchanges thereby
obtaining a flow of gaseous oxygen or GOX.

[0005] GOX can be subsequently either stored in a
buffer tank or directly provided to the gas network of the
hospital, i.e. gas conduits or the like, by a gas line fluidly
connecting the outlet of the atmospheric vaporizer to the
gas network of the hospital that conveys gas or gases
inside the hospital facilities to the various departments
or services requiring oxygen, such as the emergency de-
partment, the operation rooms, the patient rooms....
[0006] However, the vaporization of LOX in an atmos-
pheric vaporizer leads to a progressive icing of said va-
porizer due to the cryogenic temperature of LOX. Said
icing consists in a deposit and a solidification of water
vapour present in ambient air surrounding the atmos-
pheric vaporizer.

[0007] Icingis areal problem as it can negatively affect
the mechanical structure of the vaporizer due to the
weight of the accumulated ice that increases over the
time. Further, icing can lead to malfunctionings of the
device and/or to interruptions in the delivery of GOX to
the hospital network and subsequently to the patients,
which is obviously not acceptable, as a lack of oxygen
may jeopardize their lifes.
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[0008] Another risk is that LOX is provided in lieu of
GOX, which might lead to an accident if LOX enters into
contact with non-stainless steel materials.

[0009] Similar problems may exist with other com-
pounds, such as liquid nitrogen (LN,) or other com-
pounds, that may be used in hospitals or other facilities.
[0010] A goal of the present invention is to provide im-
proved installation and process for providing gaseous
compounds to hospitals or the like that may solve those
problems so that a gaseous compound, such as GOX or
any other medical gas compound, can be countinuously
provided to a hospital network or the like, i.e. without any
interruption or the like, despite the icing of the atmos-
pheric vaporizer used for converting a liquid compound
at cryogenic temperature into a gaseous compound.
[0011] A solution according to the present invention
concerns an installation for providing a gaseous com-
pound to a building, such as a hospital, especially to the
gas network of a hospital or the like, comprising :

- at least one cryogenic storage vessel for storing a
liquid compound at cryogenic temperature, i.e. a cry-
ogenic liquid compound,

- atleast one feeding line for conveying a flow of the
cryogenic liquid compound from said at least one
cryogenic storage vessel to at least a first and a sec-
ond derivation line arranged in parallel and fluidly
connected to said at least one feeding line,

- at least a first atmospheric vaporizer arranged on
the first derivation line and at least a second atmos-
pheric vaporizer arranged on the second derivation
line, said first and second atmospheric vaporizers
being configured for vaporizing said cryogenic liquid
compound thereby obtaining a gaseous compound,

- at least one main gas line fluidly connected to the
first and second derivation lines, downstream of the
first and second atmospheric vaporizers, for recov-
ering and conveying said gaseous compound vapor-
ized in said atmospheric vaporizers,

- first valve means arranged on the main line and/or
on the first and second derivation lines, downstream
of the first and second atmospheric vaporizers, for
controling the flow of gaseous compound provided
by said first and second atmospheric vaporizers,

and wherein said first valve means are piloted by pilot
means for alternatively providing to the main line, a flow
of gaseous compound coming from one or the other of
said first and second atmospheric vaporizers, based on
a prefixed duration (dt).

[0012] Depending on the embodiment, the installation
of the present invention may comprise one or more of
the following features:

- said first valve means are piloted (e.g. configured)
for allowing, for the prefixed duration (dt), a flow of
gaseous compound coming from the first atmos-
pheric vaporizer to pass into the main line, and si-
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multaneously interrupting, i.e. for said prefixed du-
ration (dt), the flow of gaseous compound coming
from the second atmospheric vaporizer, and vice
versa .

said first valve means comprise a 3-way valve.

the 3-way valve comprises a first inlet fluidly con-
nected to the firstderivation line, a second inlet fluidly
connected to second derivation line and an outlet
fluidly connected to the main line.

the prefixed duration is sufficient for allowing ice
formed around the vaporizer that is not fed with liquid
compound, to melt down.

the prefixed duration is of between 6 and 30 hours,
preferably of between 8 and 24 hours.

the cryogenic liquid compound is liquid oxygen
(LOX) and the gaseous compound is gaseous oxy-
gen (GOX).

alternatively, the cryogenic liquid compound is liquid
nitrogen (LN,) and the gaseous compound is gase-
ous nitrogen (GN,).

the at least one cryogenic storage vessel is located
outside of the building, such as a hospital, for in-
stance in a backyard or the like.

the at least one cryogenic storage vessel has a ca-
pacity of about 3000 to 40000 liters of cryogenic lig-
uid compound, such as LOX.

the cryogenic liquid compound is converted into a
gaseous compound inside the first and/or second
atmospheric vaporizers by thermal exchange, i.e.
exchange of calories, with the ambient atmosphere
in contact with said first and second atmospheric va-
porizers.

the pilot means comprise timer means and/or dura-
tion setting means for setting the desired duration
dt, preferably a rotative selector or similar.

the pilot means comprise a timer device.

the timer means and/or the duration setting means
are arranged in the timer device, preferably embed-
ded into a common timer device.

the first valve means cooperate with actuator means
controlled by the pilot means for alternatively provid-
ing to the main line, a flow of gaseous compound
coming from one or the other of said first and second
atmospheric vaporizers.

the actuator means are pneumatically-controlled by
the pilot means.

said actuator means are pneumatically controlled by
the pilot means for acting on the first valve means,
especially on the the 3-way valve, for automatically
switching the delivery of the flow of gaseous com-
pound from the first inlet to the second inlet of the 3-
way valve, or vice versa, to the main line, based on
the prefixed duration dt.

said actuator means comprise a pneumatic actuator
pneumatically controlled by the pilot means by
means of two pneumatic-control lines and a com-
mand electrovalve.

the two pneumatic-control lines are parallelly-ar-
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ranged.

- the two pneumatic-control lines are in fluid commu-
nication, through a pneumatic electrovalve, with a
pressurized-gas line fluidly connected to the main
line, downstream of the 3-way valve.

- the two pneumatic-control lines are in fluid commu-
nication with the pressurized-gas line via a pneumat-
ic electrovalve.

- themain gas line is divided into two gas line portions,
arranged in parallel.

- each gas line portion comprises, arranged in serial,
a first manual valve, a pressure reducer, a second
manual pressure sensor for measuring the reduced
pressure, and a second valve.

- afirst pressure sensor is arranged upstream of the
first valve on one of the gas line portions for meas-
uring the inlet pressure, namely the pressure provid-
ed by the 3-way valve.

- itfurther comprises electric power means for provid-
ing electric current to all the elements or parts of the
installation that require electric power to work, espe-
cially the pilot means and the pneumatic electrov-
alve, esp. the coil of the pneumatic electrovalve.

- it further comprises monitoring device comprising a
display screen for displaying various information,
such as alarms, temperatures or any other informa-
tion.

- the electric power means are also connected to the
monitoring device.

- the monitoring device is further electrically connect-
ed to temperature sensor(s).

- the monitoring device can comprise a (micro)proc-
essororthe like for processing data, signals or meas-
urements provided by the temperature sensors.

- the monitoring device is configured for triggering an
alarm in case of problem, such as a malfunctioning,
a wrong temperature measurement or a detection of
an electrical power default.

[0013] The installation according to the present inven-
tion is configured for running a process for providing a
gaseous compound, especially GOX, to a building, such
as a hospital, as below explained.

[0014] In other words, the present invention also con-
cerns a process for providing a gaseous compound to a
building, such as a hospital, comprising the steps of :

a) storing a liquid compound at cryogenic tempera-
ture, i.e. a cryogenic liquid compound, into at least
one cryogenic storage vessel,

b) conveying by means of at least one feeding line,
aflow of cryogenicliquid compound from said atleast
one cryogenic storage vessel to at least a first and
a second derivation line arranged in parallel and flu-
idly connected to said at least one feeding line,

c) vaporizing said cryogenic liquid compound by
means of at least a first atmospheric vaporizer ar-
ranged on the first derivation line and at least a sec-
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ond atmospheric vaporizer arranged on the second
derivation line, thereby obtaining a gaseous com-
pound,

d) recovering and conveying the gaseous compound
vaporized in said atmospheric vaporizers by means
of at least one main gas line fluidly connected to the
first and second derivation line, downstream of the
first and second atmospheric vaporizers,

e) controling the flow of gaseous compound provided
by the first and second atmospheric vaporizers, by
means of first valve means arranged on the main
line and/or on the first and second derivation lines,
downstream of the first and second atmospheric va-
porizers, said first valve means being controlled by
pilot means and

f) alternatingly providing to the main line, by means
ofthe first valve means, a flow of gaseous compound
coming from one or the other of said first and second
atmospheric vaporizers, based on a prefixed dura-
tion (dt).

[0015] Depending on the embodiment, the process of
the present invention may comprise one or more of the
following features:

- the first valve means comprise a 3-way valve.

- the cryogenic liquid compound is liquid oxygen
(LOX) and the gaseous compound is gaseous oxy-
gen (GOX).

- alternatively, the cryogenic liquid compound is liquid
nitrogen (LN,) and the gaseous compound is gase-
ous nitrogen (GN,).

- the atleast one cryogenic storage vessel is located
outside of the building, such as a hospital, for in-
stance in a backyard or the like.

- the prefixed duration (dt) is chosen for being suffi-
cient for allowing ice formed around the vaporizer
that is not fed with cryogenic liquid compound, to
melt down.

- the prefixed duration is of between 6 and 30 hours,
preferably of between 8 and 24 hours.

- the at least one cryogenic storage vessel has a ca-
pacity of about 3000 to 40000 liters of cryogenic lig-
uid compound.

- the flow of gaseous compound, such as GOX, pro-
vided by the first and/or second atmospheric vapor-
izers has a pressure of between 5 and 15 bar abs,
typically of about 8 to 12 bar abs.

[0016] The presentinvention will be explained in more
details in the following illustrative description of an em-
bodiment of an installation according to the present in-
vention, which is made in references to the accompany-
ing drawings among them:

- Figure 1 is a scheme of an installation according to
the present invention useable for providing GOX to
the gas network of a hospital,
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- Figures 2 and 3 show an embodiment of a pneumat-
ically-controlled actuator associated to a 3-way valve
useable in the installation of Figure 1,

- Figure 4 represents the gas regulation elements of
the pressurized-gas line of the installation of Figure
1,

- Figure 5 shows a particular embodiment of the main
gas line of the installation of Fig. 1, and

- Figure 6 shows the cooperation between the timer
device and the pneumatic electrovalve of the instal-
lation of Figures 1-3.

[0017] Figure 1 shows an installation 100 for providing
a gaseous compound, here gaseous oxygen or GOX, to
the gas network 111 of a hospital 110, or similar facility,
that delivers GOX to the different sites of use into the
hospital, such as operation rooms, patient room or oth-
ers.

[0018] The Installation 100 comprises acryogenic stor-
age vessel 1 for storing a cryogenic liquid compound,
such as liquid oxygen or LOX in the presentembodiment,
at cryogenic temperature. The storage vessel 1 can con-
tain a large volume of cryogenic liquid compound, e.g.
LOX, preferably at least 3000 liters. The cryogenic stor-
age vessel 1 is preferably insulated for keeping LOX at
cryogenic temperature, i.e. at about -196°C in the case
of LOX.

[0019] The passage of LOX from the cryogenic storage
vessel 1to afeedingline 2is controled by a delivery valve
20, or similar means, arranged on the feeding line 2, pref-
erably arranged immediately at the exit 1a of the cryo-
genic storage vessel 1.

[0020] Optionally, the installation 100 can comprise
several cryogenic storage vessels 1,1’ arranged in par-
allel and fluidly connected to the feeding line 2, that are
used for providing LOX. For instance, as shown in [Fig.
1], the installation 100 can comprise a main storage ves-
sel 1 and a secondary storage vessel 1’ that is used in
case of emergency, for instance when the main storage
vessel 1 is empty, malfunctioning, in maintenance or the
like. The secondary storage vessel 1’ is fluidly connected
to the the feeding line 2 by an additional conduit 2’ com-
prising an additional delivery valve 20’ for controlling the
delivery of LOX from the secondary storage vessel 1'.
[0021] The cryogenic storage vessel(s) 1 is further flu-
idly connected, via the feeding line 2, such as a gas pipe,
conduit or the like, to a first 3 and a second 4 derivation
line that are arranged in parallel and fluidly connected to
the feeding line 2 so that LOX can be conveying in its
liquid state from the cryogenic storage vessel 1 to said
derivation lines 3, 4. In other words, the feeding line 2 is
sub-divided in said (at least) two derivation lines 3, 4.
[0022] Each of said derivation lines 3, 4 comprises an
atmospheric vaporizer 10, 11 for vaporizing LOX and
thus obtaining GOX, namely afirstatmospheric vaporizer
10 is arranged on the first derivation line 3 and a second
atmospheric vaporizer 11 is arranged on the second der-
ivation line 4.
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[0023] In said atmospheric vaporizer 10, 11, LOX is
heated by thermal exchange with the surrounding atmos-
phere so thatit is converted into GOX, i.e. a gasous prod-
uct, by calory exchange.

[0024] Each of said derivation lines 3, 4 can further
comprise a valve 18 arranged upstream of each atmos-
pheric vaporizer 10, 11 that is used for maintenance.
[0025] Further, each of said derivation lines 3, 4 can
also comprises safety means 19, i.e. safety valves, ar-
ranged downstream of each atmospheric vaporizer 10,
11 that are used for venting overpressures to the atmos-
phere. Said safety means 19 can comprise an overpres-
sure valve or the like arranged on a safety conduit in fluid
communication with each derivation line 3, 4.

[0026] Furthermore, a main gas line 5 is fluidly con-
nected to the first and second derivation line 3, 4, down-
stream of the first and second atmospheric vaporizers
10, 11, for recovering GOX provided by the atmospheric
vaporizers 10, 11. The main gas line 5 subsequently con-
veys the GOX to the gas network 111 of a hospital 110
or the like, namely to gas lines or conduits arranged in
said hospital 110 for delivering the gas in the different
sites in need thereof. In other words, the main gas line 5
is fluidly connected to the gas network 111 of the hospital,
i.e. conduits, pipes or similar.

[0027] Optionally, at least a part of the GOX produced
in the atmospheric vaporizers 10, 11 and recovered by
the main gas line 5 can be stored, in gaseous form, in
one or more buffer tank(s) 6 or the like, that is fluidly
connected, by a buffer line 6, to said main gas line 5,
downstream of the atmospheric vaporizers 10, 11.
Valves or the like (not shown) arranged on the buffer line
6’ and/or on the main gas line 5 are used for controlling
the flow of GOX entering or exiting the buffer tank 6.
[0028] Depending on the embodiment, the main gas
line 5 can be a unique conduit or the like or can be divided,
i.e. ramified, in several sub-lines arranged in parallel.
[0029] First valve means 115 is arranged on the main
gas line 5 and/or on the first and second derivation lines
3, 4, downstream of the first and second atmospheric
vaporizers 10, 11, for controling the flow of liquid com-
pound, i.e. LOX, passing through, i.e. traversing, the first
and second atmospheric vaporizers 10, 11 and hence
also the flow of GOX delivered by the first and second
derivation lines 3, 4 to the main gas line 5.

[0030] During the conversion of LOX into GOX in one
or the other of the atmospheric vaporizers 10, 11, for
instance in the first atmospheric vaporizer 10 as shown
in [Fig. 1], anice layer 200 progressively appears around
said atmospheric vaporizer 10, 11.

[0031] As already mentioned, this progressive icing of
the vaporizer 10 (or 11) is caused by a deposit/solidifi-
cation of water vapour present in the ambient air sur-
rounding the atmospheric vaporizer that contains LOX
at cryogenic temperature (i.e. at about -196°C).

[0032] This is a serious problem as said ice layer 200
may deteriorate the structure of the vaporizers 10, 11
and/or lead to gas supply disruptions or the like.
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[0033] According to the present invention, for trying to
solve said icing issues, the first valve means 115 are
configured for alternatingly allowing a flow of gaseous
compound, e.g. here GOX, to be delivered by only one
or the other of said first and second atmospheric vapor-
izers 10, 11, based on a prefixed duration dt.

[0034] The duration dtis chosen so as to be sufficient
for melting some to all the layer of ice 200 formed around
the atmospheric vaporizer 10, 11 that has to be thawed.
It can be selected by the operator as below explained.
[0035] GOXthus produced is at a pressure of between
5 and 15 bar abs, typically of about 8 to 12 bar abs.
[0036] Preferably, the firstvalve means 115 comprises
a 3-way valve 15 arranged at the point of junction 21 of
the first and second derivation lines 3, 4 with the main
line 5, namely downstream of the atmospheric vaporizers
10, 11.

[0037] Said 3-way valve 15 comprises a first inlet 15a
fluidly connected to the first derivation line 3, a second
inlet 15b fluidly connected to the second derivation line
4 and an outlet 15¢ fluidly connected to the main line 5,
a showninFg. 1 & 2.

[0038] The first valve means 115 are configured for
alternatingly providing GOX coming from one or the other
of said atmospheric vaprizers 10, 11, to the main line 5
for a prefixed duration dt, while no GOX is produced by
the other vaporizer 10, 11, and vice versa.

[0039] In this way, the ice layer 200 accumulated
around the atmospheric vaporizer 10, 11, while it was
running for producing GOX from LOX, has sufficient time
to melt down, during the time, i.e. the prefixed duration
dt, it does not deliver GOX. This allows guaranteeing a
continuous delivery of GOX to the gas network 111 of
the hospital 110 as only the atmospheric vaporizer 10,
11 thatis not fully covered by an ice layer 200 works and
produces GOX.

[0040] In contrast, the other atmospheric vaporizer 10,
11, that is largely surrounded by an ice layer 200 formed
while it was running for producing GOX from LOX, does
not work anymore during the prefixed duration dt so that
said layer of ice 200 can naturally and slowly melt down
by heat exchange with the surrounding atmosphere, and
hence progressively disappears.

[0041] In other words, one of the atmospheric vapor-
izers 10, 11 works and produces GOX from LOX, while
the other atmospheric vaporizer 10, 11 is in a ’stand-by’
or "stop" mode, i.e. does not work, so that the ice layer
200 surrounding said other atmospheric vaporizer 10, 11
can melt down, and vice versa.

[0042] The prefixed duration dt is chosen for allowing
the ice layer 200 to at least partially or completely melt
down thereby freeing the atmospheric vaporizer 10, 11
from said ice. Said duration dt can be set by an operator
as below explained. Preferably, the duration dt is of sev-
eral hours, preferably of between 6 h and 30 h, typically
between 8h and 24h.

[0043] The alternating running of the atmospheric va-
porizers 10, 11 is obtained by means of the 3-way valve
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15 that is controlled for allowing LOX to circulate only in
one of the two first and second derivation lines 3, 4 and
be vaporized therein.

[0044] The 3-way valve 15 is controlled by actuator
means 40 cooperating with said pneumatic 3-way valve
15.

[0045] Theinstallation 100 of the present invention fur-
ther comprises pilot means 130 comprising duration set-
tingmeans 31 and timer means 32 that can be embedded
into a timer device 30, as shown in Figure 6.

[0046] Duration setting means 31 can comprise one or
several rotatable button(s) or selector(s), selection
touch(es), cursor(s) or the like, that are configured for
allowing the user choosing or selecting a desired duration
dt, typically a duration dt of between 6 h and 30 h, pref-
erably of between 8h to 24h.

[0047] The duration setting means 31 and the timer
means 32, such as a temporisation, a timer or the like,
cooperate together for piloting a pneumatic electrovalve
33, such as a solenoid valve or the like, based on the
duration dt that has been set by the operator.

[0048] In short, the timer means 32 act on the coil of
the pneumatic electrovalve 33 for ‘activating’ or 'deacti-
vating’ said coil thereby allowing automatically-switching
from one atmospheric vaporizer to the other 10, 11, and
vice versa, based on the duration dt.

[0049] The pneumatic electrovalve 33 is arranged, as
shown in Fig. 6, between a pressurized-gas line 37 fluidly
connected to the main line 5, and two pneumatic com-
mand lines 35a, 35b arranged in parallel and further flu-
idly connected to actuator means 40 cooperating with
the pneumatic 3-way valve 15, as illustrated in Fig. 1, 4
& 5.

[0050] The pneumatic electrovalve 33 controls the de-
livery of gas pressure, i.e. underpressure gas, provided
by the pressurized-gas line 37 to one or the other of the
two pneumatic command lines 35a, 35b that are fluidly
connected to the pneumatic electrovalve 33 and to the
3-way valve 15, i.e. to the actuator means 40.

[0051] Said cooperation between timer means 32 and
the pneumatic electrovalve 33 that pneumatically-con-
trols the 3-way valve 15 useable in the installation 100
of the invention is illustrated in Figures 1 & 4-6.

[0052] The two pneumatic command lines 34 provide
gas under pressure, such as GOX in the present embod-
iment,that can act on the actuator means 40 of the 3-way
valve 21 for controllling them, especially a pneumatic ac-
tuator 40-1.

[0053] The gas under pressure can be GOX provided
by a pressurized-gas line 37 fluidly connected to the main
line 5, namely downstream of the 3-way valve 15, as
represented in Fig. 1.

[0054] The pressurized-gas line 37 preferably com-
prises gas regulation elements 38 as detailed in Fig. 4,
comprising an on/off valve 38-1, a pressure reducer 38-2
for controlling the pressure level, and an over-pressure
safety valve 38-3 in fluid communication with the atmos-
phere for venting any over-pressure to the atmosphere.
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[0055] Actuator means 40 preferably comprise a pneu-
matic actuator 40-1 as shown in Fig. 2 and 3, associated
to the valve means 115, especially the 3-way valve 15
for pneumatically controlling said 3-way valve 15 in order
to open or close the first and/or second inlets 15a, 15b,
so that a flow of gaseous compound, e.g. GOX, coming
from one orthe other of said first and second atmospheric
vaporizers 10, 11, is alternatingly provided to the main
line 5, via the outlet 15c.

[0056] Thus, one of the two pneumatic command lines
35a, 35b pneumatically cooperates with the pneumatic
actuator 40-1 for opening the passage of GOX through
the first way 15a of the 3-way valve 15 for the duration
dt, whereas the other of the two pneumatic command
lines 35a, 35b simultaneously cooperates with the pneu-
matic actuator 40-1 for closing the passage of GOX
through the second way 15a of the 3-way valve 15, and
vice versa.

[0057] In other words, pilot means 130 are configured
for pneumatically-controlling the 3-way valve 15 via the
pneumatic electrovalve 33, the two pneumatic command
lines 35a, 35b and the actuator means 40, i.e. a pneu-
matic actuator 40-1, on the basis of the duration dt set
by the operator by means of the duration settings means
31 that cooperate with the timer means 32, i.e. thanks to
a timer device 30, as shown in Figure 6.

[0058] As shown in Fig. 2 &, the two pneumatic com-
mand lines 35a, 35b, such as copper or copper alloy con-
duits, are fluidly connected to two pressure inlets 41 of
the pneumatic actuator 40-1, i.e. the actuator means 40,
preferably by threaded connectors 42 or the like.
[0059] As shown in Fig. 6, electric power means 70,
such as an AC/DC power supply, are provided for deliv-
ering electric current to all the elements or parts of the
installation 100 that require electric power to work, in par-
ticular to the timer device 30, to the coil of the pneumatic
electrovalve 33, to a monitoring device 80 or any other
elements in need thereof.

[0060] The electric power means 70, especially the
AC/DC power supply, can be electrically-connected to
the mains (110/220V) as the power source and, if need
be, to a power converter for converting a high voltage,
e.g. 110/220V, into a lower voltage, e.g. 24V or any other
suitable voltage.

[0061] Asillustratedin Fig. 6, the electric power means
70 provide power, via electric lines, cables 71 or the like,
to the coil of the pneumatic electrovalve 33 and to the
timer device 30, and further to the monitoring device 80.
[0062] In the presentembodiment, the installation 100
further comprises a monitoring device 80 comprising a
housing 81 and a display screen 82 for displaying various
information, such as alarms, temperatures or any other
information.

[0063] The monitoring device 80 can comprise a (mi-
cro)processor or the like, for instance an electronic card,
for processing data, signals or measurements provided
by temperature sensors 55 as said monitoring device 80
is connected to temperature sensors 55 arranged up-
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stream of the gas line portions 5-1, 5-2. Thanks to the
monitoring device 80, it is possible to control the temper-
ature of GOX provided by the two atmospheric vaporizers
10, 11 and to trigger alarms in case of malfunctioning,
wrong temperature measurementor detection of an elec-
trical power default.

[0064] Figure 5 shows a particular embodiment of the
main gas line 5 of the installation 100 of Fig. 1, wherein
said main gas line 5 is divided into two gas line portions
5-1, 5-2, arranged in parallel.

[0065] Each gas line portion 5-1, 5-2 comprises, ar-
ranged in serial, a first manual valve 50, a pressure re-
ducer 51, asecond manual pressure sensor 52 for meas-
uring the reduced pressure, and a second valve 53. Fur-
ther, afirst pressure sensor 54 can be arranged upstream
of the first valve 50 on one of the gas line portions 5-1,
5-2 for measuring the inlet pressure, namely the pressure
provided by the 3-way valve 15.

[0066] Such gas line portions 5-1, 5-2 can be helpful
for controlling the gas pressure of GOX provided by the
two atmospheric vaporizers 10, 11 before itis sent to the
network 11 of the hospital 110 or the like.

[0067] Further, as already mentioned, the main gas
line 5 can also comprise temperature sensors 55 ar-
ranged upstream of the gas line portions 5-1, 5-2, so that
it is possible to control the temperature of GOX provided
by the two atmospheric vaporizers 10, 11 and remotely
figure out whether the vaporization of LOX is correctly
done in the atmospheric vaporizer 10, 11.

[0068] Optionally, the main gas line 5 can also be pro-
vided with oxygen coming from the secondary storage
vessel 1’ that is used in case of emergency, via an emer-
gency gas line 60 equiped with a valve 61 as shown in
Fig. 5. If the secondary storage vessel 1’ contains LOX,
it will have to be vaporized before being conveyed by
emergency gas line 60, for instance by means of an ad-
ditional atmospheric vaporizer (not shown) arranged be-
tween the secondary storage vessel 1’ and the emergen-
cy gas line 60.

[0069] Generally speaking, the installation 100 and the
process of the present invention can work automatically,
once the duration dt is set by the operator, for instance
a duration of about 6h to 24h. The switching between the
first and the second derivation lines 3, 4, and vice versa,
is automatically operated by the pilot means 30 including
the timer means 32, namely each time when the duration
dtis over, for instance every 24h or less. This allows the
ice layer 200 of the not-used atmospheric vaporizer 10,
11 to progressively melt by thermal exchange, i.e. heat-
ing, with the ambient atmosphere, while the other atmos-
pheric vaporizer 10, 11 produces GOX by vaporization
of LOX.

[0070] Inotherwords, the installation 100 and process
of the present invention allow an automatic switch from
one atmospheric vaporizer (that is stopped, i.e. does not
work anymore) to other atmospheric vaporizer 10, 11,
located downstream of a LN, or LOX storage, thereby
allowing a melting of the ice formed on the atmospheric
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vaporizer that is stopped during a given duration dt and
hence garanteeing a continuous delivery of GN, or GOX
to a hospital facilities or the like.

Claims

1. Installation (100) for providing a gaseous compound
to a building (110), such as a hospital, comprising :

- at least one cryogenic storage vessel (1) for
storing a liquid compound at cryogenic temper-
ature,

- at least one feeding line (2) for conveying a
flow of liquid compound from said at least one
cryogenic storage vessel (1) to at least a first (3)
and a second (4) derivation lines arranged in
parallel and fluidly connected to said atleastone
feeding line (2),

- at least a first atmospheric vaporizer (10) ar-
ranged on the first derivation line (3) and at least
a second atmospheric vaporizer (11) arranged
on the second derivation line (4), said first and
second atmospheric vaporizers (10, 11) being
configured for vaporizing said liquid compound
thereby obtaining a gaseous compound,

- atleast one main gas line (5) fluidly connected
to the first and second derivation line (3, 4),
downstream of the first and second atmospheric
vaporizers (10, 11), for recovering and convey-
ing the gaseous compound vaporized in said at-
mospheric vaporizers (10, 11),

- first valve means (115) arranged on the main
line (5) and/or on the first and second derivation
lines (3, 4), downstream of the first and second
atmospheric vaporizers (10, 11), for controling
the flow of gaseous compound provided by said
first and second atmospheric vaporizers (10,
1),

and wherein said first valve means (115) are piloted
by pilot means (130) for alternatively providing to the
main line (5), a flow of gaseous compound coming
from one or the other of said first and second atmos-
pheric vaporizers (10, 11), based on a prefixed du-
ration (dt).

2. Installation according to claim 1, characterized in
that said first valve means (115) are piloted for al-
lowing, for the prefixed duration (dt), a flow of gase-
ous compound coming from the firstatmospheric va-
porizer (10) to pass into the main line (5), and simul-
taneously interrupting the flow of gaseous com-
pound coming from the second atmospheric vapor-
izer (11), and vice versa.

3. Installation according to any one of claims 1 or 2,
characterized in that the prefixed duration is of be-
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tween 8 hours and 24 hours.

Installation according to any one of claims 1 to 3,
characterized in that said first valve means (115)
comprise a 3-way valve (15) comprising :

- a first inlet (15a) fluidly connected to the first
derivation line (3),

-asecondinlet (15b)fluidly connected to second
derivation line (4) and

- an outlet (15c) fluidly connected to the main
line (5).

Installation according to claim 1, characterized in
that said pilot means (130) comprise timer means
(32) and duration setting means (31) for setting the
desired duration (dt), preferably a rotative selector.

Installation according to claim 5, characterized in
that the first valve means (115) cooperate with ac-
tuator means (40) controlled by the pilot means (130)
for alternatively providing to the main line (5), a flow
of gaseous compound coming from one or the other
of said first and second atmospheric vaporizers (10,
11).

Installation according to claims 4 and 6, character-
ized in that the actuator means (40) are pneumati-
cally-controlled by the pilot means (130).

Installation according to claims 4 and 6 or 7, char-
acterized inthat said actuator means (40) are pneu-
matically controlled by the pilot means (130) for act-
ing on the first valve means (115) for automatically
switching the delivery of the flow of gaseous com-
pound from the first inlet (15a) to the second inlet
(15b) of the 3-way valve (15), or vice versa, to the
main line (5), based on the prefixed duration (dt).

Installation according to any one of the preceding
claims, characterized in that said actuator means
(40) comprise a pneumatic actuator (40-1) pneumat-
ically controlled by the pilot means (130) via two
pneumatic-control lines (35a, 35b) and a pneumatic
electovalve (33).

Installation according to claim 9, characterized in
that the two pneumatic-control lines (35a, 35b) are
in fluid communication, through the pneumatic elec-
tovalve (33), with a pressurized-gas line (37) fluidly
connected to the main line (5), downstream of the 3-
way valve (15).

Installation according to any one of the preceding
claims, characterized in that the pilot means (130)
further comprise a timer device (30) comprising the
timer means (32) and duration setting means (31).
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12. Installation according to any one of the preceding

claims, characterized in that :

- the liquid compound is liquid oxygen (LOX) and
the gaseous compound is gaseous oxygen
(GOX) or

- the liquid compound is liquid nitrogen (LN,)
and the gaseous compound is gaseous nitrogen
(GNy).

13. Process for providing a gaseous compound to a

building (110), such as a hospital, comprising the
steps of :

a) storing a liquid compound at cryogenic tem-
perature into at least one cryogenic storage ves-
sel (1),

b) conveying by means of at least one feeding
line (2), a flow of liquid compound from said at
least one cryogenic storage vessel (1) to atleast
a first (3) and a second (4) derivation lines ar-
ranged in parallel and fluidly connected to said
at least one feeding line (2),

c¢) vaporizing said liquid compound by means of
at least a first atmospheric vaporizer (10) ar-
ranged on the first derivation line (3) and at least
a second atmospheric vaporizer (11) arranged
on the second derivation line (4), thereby obtain-
ing a gaseous compound,

d) recovering and conveying the gaseous com-
pound vaporized in said atmospheric vaporizers
(10, 11) by means of at least one main gas line
(5) fluidly connected to the first and second der-
ivation line (3, 4), downstream of the first and
second atmospheric vaporizers (10, 11),

e) controling the flow of gaseous compound pro-
vided by the first and second atmospheric va-
porizers (10, 11), by means of first valve means
(115) arranged on the main line (5) and/or on
the first and second derivation lines (3, 4), down-
stream of the first and second atmospheric va-
porizers (10, 11), said first valve means (115)
being controlled by pilot means (130) and

f) alternatively providing to the main line (5),
through the first valve means (115), a flow of
gaseous compound coming from one or the oth-
er of said first and second atmospheric vaporiz-
ers (10, 11), based on a prefixed duration (dt).

14. Process according to Claim 13, characterized in

that the first valve means (115) comprise a 3-way
valve (15).

15. Process according to Claim 13, characterized in

that:

- the liquid compound is liquid oxygen (LOX) and
the gaseous compound is gaseous oxygen
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(GOX), or the liquid compound is liquid nitrogen
(LN,) and the gaseous compound is gaseous
nitrogen (GN,), and

- the prefixed duration is of between 6 and 30
hours, preferably of between 8 and 24 hours.

Amended claims in accordance with Rule 137(2)
EPC.

Installation (100) for providing a gaseous compound
to a building (110), such as a hospital, comprising :

- at least one cryogenic storage vessel (1) for
storing a liquid compound at cryogenic temper-
ature,

- at least one feeding line (2) for conveying a
flow of liquid compound from said at least one
cryogenic storage vessel (1) to at least a first (3)
and a second (4) derivation lines arranged in
parallel and fluidly connected to said at least one
feeding line (2),

- at least a first atmospheric vaporizer (10) ar-
ranged on the first derivation line (3) and at least
a second atmospheric vaporizer (11) arranged
on the second derivation line (4), said first and
second atmospheric vaporizers (10, 11) being
configured for vaporizing said liquid compound
thereby obtaining a gaseous compound,

- at least one main gas line (5) fluidly connected
to the first and second derivation line (3, 4),
downstream of the first and second atmospheric
vaporizers (10, 11), for recovering and convey-
ing the gaseous compound vaporized in said at-
mospheric vaporizers (10, 11),

- first valve means (115) arranged on the main
line (5) and/or on the first and second derivation
lines (3, 4), downstream of the first and second
atmospheric vaporizers (10, 11), for controling
the flow of gaseous compound provided by said
first and second atmospheric vaporizers (10,
11), said first valve means (115) comprising a
3-way valve (15),

and wherein said first valve means (115) are pi-
loted by pilot means (130) for alternatively pro-
viding to the main line (5), a flow of gaseous
compound coming from one or the other of said
first and second atmospheric vaporizers (10,
11), based on a prefixed duration (dt),
characterized in that :

- the pilot means (130) comprise timer
means (32) and duration setting means (31)
for setting the desired duration (dt),

- the first valve means (115) cooperate with
actuator means (40) controlled by the pilot
means (130) for alternatively providing to
the main line (5), a flow of gaseous com-

10

15

20

25

30

35

40

45

50

55

10

pound coming from one or the other of said
first and second atmospheric vaporizers
(10, 11), said actuator means (40) compris-
ing a pneumatic actuator (40-1) pneumati-
cally controlled by the pilot means (130) via
two pneumatic-control lines (35a, 35b) and
a pneumatic electovalve (33), and

- the two pneumatic-control lines (35a, 35b)
are in fluid communication, through the
pneumatic electovalve (33), with a pressu-
rized-gas line (37) fluidly connected to the
main line (5), downstream of the 3-way
valve (15).

Installation according to claim 1, characterized in
that said first valve means (115) are piloted for al-
lowing, for the prefixed duration (dt), a flow of gase-
ous compound coming from the firstatmospheric va-
porizer (10) to pass into the main line (5), and simul-
taneously interrupting the flow of gaseous com-
pound coming from the second atmospheric vapor-
izer (11), and vice versa.

Installation according to any one of claims 1 or 2,
characterized in that the prefixed duration is of be-
tween 8 hours and 24 hours.

Installation according to any one of claims 1 to 3,
characterized in that the 3-way valve (15)
comprises :

- a first inlet (15a) fluidly connected to the first
derivation line (3),

-asecond inlet (15b)fluidly connected to second
derivation line (4) and

- an outlet (15c) fluidly connected to the main
line (5).

Installation according to claim 1, characterized in
that the duration setting means (31) for setting the
desired duration (dt) comprises a rotative selector.

Installation according to claim 1, characterized in
that the actuator means (40) are pneumatically-con-
trolled by the pilot means (130).

Installation according to claims 1 or 6, characterized
in that said actuator means (40) are pneumatically
controlled by the pilot means (130) for acting on the
first valve means (115) for automatically switching
the delivery of the flow of gaseous compound from
the first inlet (15a) to the second inlet (15b) of the 3-
way valve (15), or vice versa, to the main line (5),
based on the prefixed duration (dt).

Installation according to any one of the preceding
claims, characterized in that the pilot means (130)
further comprise a timer device (30) comprising the
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timer means (32) and duration setting means (31).

Installation according to any one of the preceding
claims, characterized in that it further comprises
monitoring device (80) comprising a display screen
(82).

Installation according to Claim 9, characterized in
that the monitoring device (80) is configured for trig-
gering an alarm in case of problem, such as a mal-
functioning, a wrong temperature measurement or
a detection of an electrical power default.

Installation according to any one of the preceding
claims, characterized in that the main gas line (5)
is divided into two gas line portions (5-1, 5-2), ar-
ranged in parallel, each gas line portion (5-1, 5-2)
comprises, arranged in serial, a first manual valve
(50), a pressure reducer (51), a second manual pres-
sure sensor (52) for measuring the reduced pres-
sure, and a second valve (53).

Installation according to any one of the preceding
claims, characterized in that :

-the liquid compound is liquid oxygen (LOX) and
the gaseous compound is gaseous oxygen
(GOX) or

- the liquid compound is liquid nitrogen (LN,)
and the gaseous compound is gaseous nitrogen
(GNy).

Process for providing a gaseous compound to a
building (110), such as a hospital, comprising the
steps of :

a) storing a liquid compound at cryogenic tem-
perature into at least one cryogenic storage ves-
sel (1),

b) conveying by means of at least one feeding
line (2), a flow of liquid compound from said at
least one cryogenic storage vessel (1) to atleast
a first (3) and a second (4) derivation lines ar-
ranged in parallel and fluidly connected to said
at least one feeding line (2),

c) vaporizing said liquid compound by means of
at least a first atmospheric vaporizer (10) ar-
ranged on the first derivation line (3) and at least
a second atmospheric vaporizer (11) arranged
on the second derivation line (4), thereby obtain-
ing a gaseous compound,

d) recovering and conveying the gaseous com-
pound vaporized in said atmospheric vaporizers
(10, 11) by means of at least one main gas line
(5) fluidly connected to the first and second der-
ivation line (3, 4), downstream of the first and
second atmospheric vaporizers (10, 11),

e) controling the flow of gaseous compound pro-
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1"

14.

15.

vided by the first and second atmospheric va-
porizers (10, 11), by means of first valve means
(115) arranged on the main line (5) and/or on
the first and second derivation lines (3, 4), down-
stream of the first and second atmospheric va-
porizers (10, 11), said first valve means (115)
comprising a 3-way valve (15) and being con-
trolled by pilot means (130) and

f) alternatively providing to the main line (5), by
means of actuator means (40) cooperating with
the first valve means (115), and through said
first valve means (115), a flow of gaseous com-
pound coming from one or the other of said first
and second atmospheric vaporizers (10, 11),
based on a prefixed duration (dt),

characterized in that the pilot means (130) are
pneumatically-controlling, via two pneumatic-control
lines (35a, 35b) and a pneumatic electovalve (33),
a pneumatic actuator (40-1) of the actuator means
(40), said two pneumatic-control lines (35a, 35b) be-
ing in fluid communication, through the pneumatic
electovalve (33), with a pressurized-gas line (37) flu-
idly connected to the main line (5), downstream of
the 3-way valve (15).

Process according to Claim 13, characterized in
that the liquid compound is liquid oxygen (LOX) and
the gaseous compound is gaseous oxygen (GOX),
or the liquid compound is liquid nitrogen (LN,) and
the gaseous compound is gaseous nitrogen (GN,).

Process according to Claim 13, characterized in
that the prefixed duration is of between 6 and 30
hours, preferably of between 8 and 24 hours.
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