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Description

�[0001] The invention relates to a system and method
for high flow delivery of liquefied NH3 for use in the man-
ufacture of flat panel display.
�[0002] Today the requirement of the manufacturers of
these panels is the generation of flow rates of liquefied
product from 2000 liters/min down to no flow in a matter
of seconds. Delivery equipments and systems need to
be able to respond to the high and variable flow require-
ments while maintaining a given delivery pressure, which
does not fall below a minimum delivery pressure.
�[0003] It is known from US-�A-�6 032 483 a system and
method of delivery of a vapor phase product to a point
of use, which describes a system and method to deliver
liquid phase product to a vaporizer to form vapor to supply
high gas flow rates to a point of use which system requires
the use of a pump. The pump could experience mechan-
ical failure that would stop all product flow. However, un-
less special design consideration are given to assure
product remains in the liquid phase, a gaseous phase
will be present in the line when there are long delivery
lines to the point of vaporization. The presence of gase-
ous phase will cause problems delivering liquid.
�[0004] US-�A-�6 647 930 describes a system and meth-
od to deliver high flow rates of liquids. A condenser is
required to assure liquid delivery to a secondary contain-
ment tank where vaporization occurs. The secondary
containment tank needs to be custom designed to allow
for piping to be run inside for containment of heat transfer
fluid, liquid product entry, gas phase withdrawal, pres-
sure, temperature, and level measurement.
�[0005] US-�A-�6 637 212 discloses a NH3 gas delivery
system having a constant impurity level in the liquid
phase and gaseous phase, by completely vaporizing all
of the liquefied gas and the soluble impurities that enter
the vaporization unit. Accordingly, contrary to the present
invention, the invention disclosed in this patent uses a
non conventional vaporizer.
�[0006] US 5,467,603 relates to a compact gas supply
installation or supplying a gas under high pressure to at
least one user station, of the type comprising an insulated
tank for storing the gas in at least partially liquid form,
having an upper part and a lower part, and at least one
supply line comprising an evaporator extending between
the lower part of the first tank and the user station.
�[0007] US 6,395,064 discloses a system for vaporizing
and purifying a gas to produce ultra pure chemical gases
employed at a semiconductor processing facility.
�[0008] The difficulties with supplying bulk flows of liq-
uefied gases including delivery at a point of use which
may be far away from the source, are met by the existing
systems as described above, can be summarized as
follows : �

• Delivery of liquefied product from a source in the gas
phase is limited to how much energy can be trans-
ferred to liquid phase to produce the gaseous phase.

Inadequate vaporization of the liquid phase to pro-
duce gas phase results in a reduction of head-�space
pressure and resultant limiting of the gas flow rate
that can be delivered.

• The pressure drop due to the distribution lines of
gases from a source container over long distance
creates another restriction to the maximum flow rates
that can be achieved.

• There are also limitation to how quickly the systems
can respond to the varying point of use flow rates (In
many cases, there are several points of use connect-
ed to the same supply system, with several lines hav-
ing various lengths, with a requirement of product at
each point of use which is unpredictable in time and
independent from each others).

• The larger source containers, will normally be locat-
ed outdoors experiencing wide variations in temper-
ature and humidity that affect the pressure and ca-
pability to transfer energy to the source container.
(the requirement may be e.g. from about 5°C, 5x105

Pascal (winter) to 40°C, 15x105 Pascal (summer)).
• Large source containers can concentrate impurities

in the remaining liquid phase when withdrawing gas
phase.

• Liquid phase delivery product needs to be main-
tained in the liquid phase over long distances out-
doors.

• Vapor surge capacity needs to be large to compen-
sate for flow requirement changes.

�[0009] The above drawbacks of the prior art systems
and methods are solved by the present invention, where-
in according to one embodiment a pressure build circuit
(vaporizer) is used at the source, potentially being an
ISO-�Container . � of more than 20,000 litre capacity, to
help maintain pressure in the container during high flow
withdrawal of liquid. This pressure maintained in the gas-
eous headspace above liquid in the container helps to
keep liquid phase during delivery, while helping delivery
of this liquid without the need of a pump. The NH3 product
is preferably delivered from the NH3 container source in
liquid phase to a main vaporizer located at a remote dis-
tance from the source. Vaporization is preferably done
indoors near the point of use of the NH3 gas minimizing
the distance to transport gas phase product. According
to a preferred embodiment, back pressure regulation
means (back pressure regulator) is used to minimize the
size of the gas surge tank needed to compensate for
potential flow requirement changes.
�[0010] Vaporisers useful for the invention are for ex-
ample electrical type vaporizers or shell and tube heat
exchanger type vaporizers, which can be operated for
high flow of vapor phase product with a liquid phase feed.
These vaporizers have two modes of operation : a feed
back mode and a feed through mode. The feed back
mode is when the vaporizer is used as a pressure builder
for the source tank, the feed through mode being when
the vaporizer provides gas product to point of use or the
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head space of the source tank.
�[0011] The advantages of the invention can be sum-
marized as follows : �

• the use of liquid phase delivery from the source re-
duces size piping needed for the same required pres-
sure drop over long distances for example in case
of multiple customer fabs or multiple plants of the
same customer compared to the use of a gas delivery
system.

• The main energy requirements for vaporization can
be accomplished indoors in a more controlled envi-
ronment with a smaller volume of liquid.

• The main vaporizer is able to supply a gas line com-
prising a surge tank downstream, together assuring
response to a variation of zero flow to maximum flow
while maintaining required delivery pressure.

• The use of a back pressure regulation system such
as a back pressure regulator, located downstream
of the main vaporizer provides liquid delivery from
the source container to the main vaporizer while the
gas surge tank size can be minimized.

• Ambient temperature and humidity variations and
their drawbacks can be offset: the use of a pressure
build vaporizer to stabilize the temperature and pres-
sure of the liquid source (NH3) which pressure build
vaporizer comprises a liquid delivery from the source
(container) to a vaporizer located in the vicinity of
said container�(s).This vaporizer generates a vapour
phase from the liquid phase and said vapour phase
is sent back to the head space of the source con-
tainer.

• According to a different embodiment of the invention
the pressure drop in the gaseous phase above the
liquid phase in the source container can be avoided
by using a pump to deliver the compensation liquid
from the liquid source up to the main vaporizer.

• The use of such pressure build up vaporizer allows
for pressure build up from the outlet of the vaporizer
to the head space of the container and / or for the
flow to meet the manufacturers flow rate require-
ments.

• According to the invention, concerns with impurity
build up in the vaporizer or liquid supply thereto are
minimal since liquid withdrawal will minimize impurity
build up in bulk storage tank, allowing less accumu-
lation of said impurities at the bottom of the container,
compared to the situation where gaseous withdrawal
is provided.

• However, the vaporizer includes preferably a liquid
purge valve located at the bottom of said vaporizer
to allow for timed and / or qualitative releases of im-
purities which may accumulate therein. According to
another embodiment of the invention, liquid purge is
done after disconnection and reconnection of the va-
porizer for maintenance.�
The invention is further disclosed by way of two dif-
ferent embodiments disclosed on the following

drawings :

• Fig. 1 is the preferred embodiment of the invention.
• Fig. 2 is an alternate embodiment using a pump to

circulate the liquid.

�[0012] The system and process according to the in-
vention comprises usually three different portions (from
upstream to downstream following the flow of NH3) : �

a) first portion comprising bulk storage means: �

a bulk storage means including preferably pres-
sure build-�up means is provided upstream: this
bulk storage means may comprise one or a plu-
rality of containers such as iso-�containers, hav-
ing preferably a large capacity for the use envi-
sioned herein (flat display panel manufacture).,
These containers (usually two) are usually con-
nected in parallel (serial / parallel is possible)
and the PLC controller of the system allows to
switch from one to the other, when necessary
(the switch is usually controlled by level detec-
tion, or by using a scale located under the con-
tainers which gives an indication of the volume
of liquid still contained in the container). Each
container is provided with a piping system which
may preferably reach the bottom of the container
to allow the flow of most or all of the liquid con-
tained therein. This piping system may comprise
different valving systems (check valve, close
valve, three ways valve to purge the piping an-
ytime it is needed and at least one control valve
controlled by the PLC system to open or close
the line, which exit is connected to the exit of
other control valves of other containers forming
a common liquid supply pipe and to the piping
system of second portion (liquid supply means)
of the system. Also connected to this common
liquid supply pipe is a feeding pipe and a control
valve to feed the liquid to the pressure build-�up
circuit comprising a pressure build-�up vaporizer
to vaporize the liquid withdrawn from the com-
mon liquid supply line to generate a vapor
phase, which pressure depends on the energy
(heat) provided to the vaporizer; this gaseous
phase under pressure is then distributed to the
headspace of at least one (preferably all of them)
of the containers through a control valve (one
per container at least) to build and maintain the
appropriate pressure (usually between 105 and
106 Pascal) (150 - 200 psig) in this headspace,
in order to push the liquid in the piping system
located in the container when the appropriate
valves are open, to meet the requirement of liq-
uid needed downstream. This pressure build cir-
cuit may be replaced by a pump, e.g. located in
the common liquid supply pipe (see fig. 2).
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b) second portion or liquid supply means : this sec-
ond portion comprises at least one liquid supply line
to transport the liquid from the first portion a) to the
third portion c). In case of several lines, each of them
may provide the liquid to a separates third portion
c), unless there are specific reasons to provide sev-
eral supply lines to the same third portion c). Usually
this second portion is located outdoor (as usually
first portion is), with a temperature which may vary
from - 20°C to 80°C. These lines need also to be
insulated in such a way that no or substantially no
gaseous phase is present in said line portions (purge
valves / check valves associated with appropriate
abatement, if necessary, may be provided on these
lines, if appropriate). This insulation may be provided
in addition to the pressure build circuit and / or back
pressure regulator means (of third portion) to avoid
any substantial gaseous phase of product until
reaching the main vaporizer.

c) third portion or vaporizer and gaseous supply
means : it is usually located indoor, even though not
mandatory. It usually comprises two sub portions
(from upstream to downstream) :�

- the upstream portion or main vaporizer means
receives the liquid phase product from portion
b) through different valving system (including
purge), said liquid being supplied through a pipe
to the bottom (usually) of a main vaporizer hav-
ing optionally but preferably a liquid purge sys-
tem to purge liquid and possible residues from
the bottom of the vaporizer. The main vaporizer
is preferably heat controlled, the vaporized prod-
uct being recovered at the top (or close to) of
the main vaporizer and this gaseous phase is
then circulated through a pipe to the point of use
of such products. Preferably a vapor surge tank
of appropriate size (depending on the pressure
requirements) is provided in this pipe with a
pressure control (via a pressure sensor) located
downstream of this tank. Appropriate valving
means controlled by the customer’s request at
the point of use is also provided, with a connec-
tion downstream (close to the point of use) to be
able to flow the stream of product, when purging
of the lines is done, to an abatement system (wet
and / or dry).

�[0013] Of course, an electronic controller such as a
PLC is used to control the opening or the closing of the
valves in response to pressure detector signals, temper-
ature detector signals, request of product signals from
the customer (e.g. reactor cleaning), alarm signals, emp-
ty container signals, purge signals, etc ...
�[0014] Examples of different embodiments of the in-
vention are now described on the following drawings
which represent:�

Fig. 1, the preferred embodiment of the invention
Fig 2, another embodiment using a pump;
On fig 1 are represented the different portions and
subparts of the first embodiment:

Bulk Storage and Pressure Build

�[0015] Bulk supply will normally be accomplished with
large source containers as shown an fig. 1 and 2 as ISO-
containers. These source containers will normally be
stored outside and experience the temperature fluctua-
tions of ambient temperatures. To compensate for low
outdoor temperatures and withdrawal of liquid phase bulk
material a pressure build circuit 10 receives a portion of
the liquid phase to a pressure build vaporizer�(s) that pro-
duces gas phase to return to the head space of the bulk
container. This is the pressure build circuit (electrical va-
porizer connected to a bulk tank). The head space pres-
sure then can drive the delivery of the liquid phase bulk
material to the (indoor) main vaporizer �(s), which may be
located several kilometres away.
�[0016] Vacuum / pressure purge can be done using
N2 or other appropriate purge gas during disconnection
/ reconnection of the old / new source container Purging
needs to be done on the liquid and gas connections to
the source container.

Outdoor Liquid Supply

�[0017] The outdoor liquid supply could be experiencing
temperature and humidity variations of the outdoor envi-
ronment for several kilometres to supply several custom-
er fabrication facilities. Vacuum jacketing, or insulation
could be used for the tubing to avoid heating or cooling
of tubing in high or low temperature extremes.

Indoor Vaporizer

�[0018] When the liquid supply reaches the inside of
the fabrication facility it will enter into a vaporizer�(s) to
provide the heat exchange to produce the vapor phase
product. The heater means to the vaporizer �(s) can be left
on at all times. The valve upstream of the vaporizer�(s) is
opened or closed based on the pressure in the surge
tank downstream. A back pressure regulator is used im-
mediately downstream of the main vaporizer for dual pur-
poses. Operated at high pressures it helps assure single-
phase liquid supply to the vaporizer�(s) while also allowing
the gas surge tank size to be minimized.
�[0019] There is also the possibility to provide a liquid
purge at the bottom of the vaporizer �(s) in the case where
impurity levels have become high due to contamination
of the liquid feed. This allows for some basic purification
of the source material if necessary.

Indoor Vapor Supply

�[0020] The vapor supply line coming from the vaporizer
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(s) shown in red could be insulated up to the forward
pressure regulator. Heating may or may not be required
depending on the gas and flow rate required. A surge
tank 30 is provided to compensate for the change in cus-
tomer flow rate requirements. For the case when the cus-
tomer is not running and in the next moment requires full
design capacity, the surge tank is sized to supply until
the main vaporizer 20 comes up to full delivery capacity.
For the case where the customer is running full flow then
stops production completely the pressure measured with
the pressure sensor 31 at the surge tank 30 will rise above
the upper authorized pressure limit. The upper author-
ized pressure limit when reached will trigger closure of
the valve 32 upstream of the main vaporizer 20. The
surge tank 30 in this case may be sized to receive the
gas that will be produced by the vaporization of the max-
imum remaining liquid in the vaporizer. Preferably the
vaporizer used allows flow backward when closed so that
there is no need to size the surge tank taking into account
this consideration.
�[0021] On fig. 1, a bulk storage means including pres-
sure build-�up means 1 is provided upstream: this bulk
storage means comprises two containers 11 and 12 such
as iso- �containers, having preferably a large capacity for
the use envisioned herein (flat display panels). These
containers are each located above a scale 13, 14. Each
container is filled up with liquid 15, 17 having respectively
a gaseous headspace 16, 18 above. The liquid is with-
drawn through pipes 19, 21 (alternatively) then flown
through valves 22, 23, 24 and pipe 28, respectively
through valves 25, 26, 27 and pipe 29 to pipe 50 on the
one hand which is part of the outdoor liquid supply 2 and
to pipe 40 which feeds the pressure build circuit 10 with
liquid 15 or 17. Pipe 40 is connected to valve 41, pipe 42
then the input of the vaporizer of the pressure build circuit
10 which delivers in pipe 43 the gaseous product under
pressure so vaporized (the pressure build circuit com-
prises, e.g. electrical heating means to vaporize the liquid
and build a pressurized gaseous phase). This gaseous
product is then fed through valve 44, pipe 46 and valve
47 to the gaseous headspace 16 above liquid 15 to build
up pressure in container 11, respectively through valve
45 pipe 48, valve 49 to the gaseous headspace 18 above
liquid 17 to build up pressure in container 12. The PLC
controller of the system (not represented on the drawing)
allows to switch from one container 11 to the other 12 or
vice versa, when necessary (the switch is usually con-
trolled by level detection, or by using the scales 13, 14
which give an indication of the volume of liquid still con-
tained in each of the containers). The piping system may
comprise different valving system (check valve, close
valve, three ways valve to purge the piping anytime it is
needed with e g high purity nitrogen and at least one
control valve controlled by the PLC system to open or
close the line.
�[0022] The second portion or liquid supply means 2
comprises at least one common liquid supply line 50 to
transport the liquid from the first portion (bulk storage 1)

to the main vaporizer 20.There may be several branches
51, 52 etc... connected to this common line 50 (only one
being represented) for feeding a vaporizer 20 (there may
be several vaporizers and gaseous supply sections like
3 on fig 1). Usually this second portion 2 is located outdoor
(as usually first portion 1 is), with a temperature which
may vary from -20°C to 80°C. These lines 50, 51, 52
need to be insulated in such a way that no or substantially
no gaseous phase is present in said line portions (purge
valves / check valves associated with appropriate abate-
ment, if necessary, may be provided on these lines, if
appropriate).
�[0023] The third portion or vaporizer and gaseous sup-
ply means 3 is usually located indoor, even though not
mandatory. It usually comprises two sub portions (from
upstream to downstream) 4 and 5:�

- the upstream portion 4 or main vaporizer means re-
ceives the liquid phase product from pipe 52 through
different valving system (including purge) 53, 54, 55,
56 , said liquid being supplied through the pipe 57
to the input 61 at the bottom (usually) of the main
vaporizer 20 having optionally but preferably a liquid
purge system 58 to purge liquid and possible resi-
dues from the input 61 at the bottom of the vaporizer
20 . The main vaporizer 20 is heat controlled, the
vaporized product being recovered at the top 62 (or
close to) of the main vaporizer 20 and this gaseous
phase is then circulated through valve 63, 64 and a
pipe 66 either directly to the point of use of such
products or preferably to a vapor surge tank 30 of
appropriate size (depending on the pressure require-
ments), from which the gaseous product may be de-
livered to the point of use (VMB) through a valving
system 68, 69 (pressure regulator), 70 and pipe 71.

�[0024] Of course, an electronic controller such as a
PLC (represented as 130 on fig. 2) is used to control the
opening or the closing of the valves in response to pres-
sure detector signals, temperature detector signals, re-
quest of product signals from the customer (e.g. reactor
cleaning), alarm signals, empty container signals, purge
signals, etc sent by detectors like 59 60 65 72 31 or others
with no specific references on the drawings. On this draw-
ing a back pressure regulator 64 is used to maintain liquid
delivery up to the main vaporizer (in cooperation with
other means as explained hereabove).
�[0025] Figure 2 shows an alternate embodiment ac-
complishing the same function by using a pump104 in-
stead of the pressure build circuit to deliver the liquid to
indoor vaporizers such as 20. On this fig 2 the same
devices have the same reference as on fig 1. The pump
104 is fed through the valve 101 and pipe 102 and delivers
pressurized liquid in valves 105, 106 to the pipe 57; the
PLC 130 is controlling the signals from various sensors,
valves or the like such as 132, 131, 134, 135, 136, 133,
140, 141; 142 etc....
�[0026] In this embodiment the pump is used to pump
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liquid from the containers (bottom) with no pressure build
circuit means provided contrary to the embodiment of fig
1.

Claims

1. A system for high flow delivery of liquid ammonia as
a liquefied product (15 ; 17) to a flat display panel
manufacture location or the like comprising means
(1) for bulk storage of liquefied ammonia which in-
cludes at least one container (11 ; 12) to store said
ammonia in liquid phase (15 ; 17) with a gaseous
phase (16 ; 18) of said ammonia located above said
liquid ammonia, liquid supply delivery means (2) for
flowing said liquid ammonia from said bulk storage
means (1) to main vaporizer means (4) while keeping
said liquid ammonia substantially in liquid form
throughout said delivery to said main vaporizer
means (4) and main vaporizer means (4) to vaporize
said liquid ammonia in response to the request of
gaseous product made at the location of manufac-
ture; wherein pressure build circuit means (10) is pro-
vided as part of the bulk storage means (1), having
one end which receives liquid ammonia and delivers
on the other end gaseous ammonia which feeds the
space above at least one of the containers (11 12)
storing liquid ammonia in order to maintain a pres-
sure above said liquid sufficient to supply substan-
tially only liquid ammonia by the related at least one
container. (11 : 12) to the liquid supply delivery
means (2), and characterized in that it further com-
prises back pressure regulation means (64) located
downstream of the main vaporizer (20) which means
contributes to provide liquid delivery from the con-
tainer to the main vaporizer.

2. A system according to claim 1, wherein the exit (62)
of said main vaporizer means (4) is connected
through a valving system (32 ; 63) to a vapour surge
tank (30) having an appropriate size related to the
request of the manufacture location.

3. A system according to one of claim 1 or 2, further
comprising PLC means (130) to control the flow of
liquid and/or gaseous ammonia up to the point of
use in the manufacture location.

4. A system in accordance with claim 1 comprising a
surge tank (30) located downstream the main vapor-
izer (20), wherein the back pressure regulation mans
(64) is located upstream of said surge tank (30).

Patentansprüche

1. System zur Zufuhr von flüssigem Ammoniak als ein
verflüssigtes Produkt (15; 17) mit hohem Durchfluss

zu einem Ort, an dem flache Anzeigepaneele oder
dergleichen hergestellt werden, mit einem Mittel (1)
zur Bulkspeicherung von flüssigem Ammoniak, das
mindestens einen Behälter (11, 12) zur Speicherung
des Ammoniaks in flüssiger Phase (15; 17) enthält,
wobei sich eine gasförmige Phase (16; 18) des Am-
moniaks über dem flüssigen Ammoniak befindet, ei-
nem Flüssigkeitsversorgungszufuhrmittel (2) zum
Leiten des flüssigen Ammoniaks von dem Bulkspei-
cherungsmittel (1) zu einem Hauptverdampfermittel
(4), während das flüssige Ammoniak während der
ganzen Zufuhr zu dem Hauptverdampfermittel (4)
im Wesentlichen in flüssiger Form gehalten wird, und
einem Hauptverdampfermittel (4) zum Verdampfen
des flüssigen Ammoniaks als Reaktion auf die am
Herstellungsort gestellte Anforderung an gasförmi-
gem Produkt; wobei ein Druckaufbaukreislaufmittel
(10) als Teil des Bulkspeicherungsmittels (1) vorge-
sehen ist, das ein Ende aufweist, das flüssigen Am-
moniak empfängt, und am anderen Ende gasförmi-
ges Ammoniak zuführt, das den Raum über minde-
stens einen der flüssiges Ammoniak speichernden
Behälter (11; 12) versorgt, um einen Druck über der
Flüssigkeit aufrechtzuerhalten, der dazu ausreicht,
im Wesentlichen nur flüssiges Ammoniak durch den
entsprechenden mindestens einen Behälter (11, 12)
dem Flüssigkeitsversorgungszufuhrmittel (2) zuzu-
führen, dadurch gekennzeichnet, dass es weiter-
hin ein Gegendruckregelmittel (64) umfasst, das
stromabwärts des Hauptverdampfers (20) angeord-
net ist und dazu beiträgt, eine Flüssigkeitszufuhr von
dem Behälter zum Hauptverdampfer bereitzustel-
len.

2. System nach Anspruch 1, wobei der Ausgang (62)
des Hauptverdampfermittels (4) durch ein Ventilsy-
stem (32; 63) mit einem Dampfausgleichsbehälter
(30) verbunden ist, der eine geeignete Größe im Ver-
hältnis zu der Anforderung des Herstellungsorts auf-
weist.

3. System nach einem der Ansprüche 1 oder 2, weiter-
hin mit einem PLC-�Mittel (130) zur Steuerung des
Stroms flüssigen und/�oder gasförmigen Ammoniaks
bis zu der Verwendungsstelle im Herstellungsort.

4. System nach Anspruch 1, das einen Ausgleichsbe-
hälter (30) umfasst, der stromabwärts des Hauptver-
dampfers (20) angeordnet ist, wobei das Gegen-
druckregelmittel (64) stromaufwärts des Ausgleichs-
behälters (30) angeordnet ist.

Revendications

1. Système d’acheminement à haut débit d’ammoniac
liquide comme produit liquéfié (15; 17) jusqu’à un
site de fabrication d’écrans plats ou analogue, com-
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prenant un moyen (1) pour le stockage en vrac d’am-
moniac liquéfié qui comprend au moins un récipient
(11; 12) pour stocker ledit ammoniac en phase liqui-
de (15; 17), dans lequel une phase gazeuse (16; 18)
dudit ammoniac est située au-�dessus dudit ammo-
niac liquide, un moyen d’acheminement de liquide
(2) pour l’écoulement dudit ammoniac liquide depuis
le moyen de stockage en vrac (1) jusqu’à un moyen
d’évaporateur principal (4) tout en maintenant ledit
ammoniac liquide essentiellement sous une forme
liquide d’un bout à l’autre dudit acheminement jus-
qu’audit moyen d’évaporateur principal (4), et un
moyen d’évaporateur principal (4) pour vaporiser le-
dit ammoniac liquide en réponse à la demande de
produit gazeux qui est formulée sur le site de fabri-
cation; dans lequel un moyen de circuit d’accumu-
lation de pression (10) est prévu comme faisant par-
tie du moyen de stockage en vrac (1), dont une ex-
trémité reçoit l’ammoniac liquide et délivre à l’autre
extrémité l’ammoniac gazeux qui occupe l’espace
au-�dessus d’au moins un des récipients (11; 12) qui
stockent l’ammoniac liquide dans le but de maintenir
une pression au-�dessus dudit liquide qui est suffi-
sante pour que ledit au moins un récipient (11; 12)
fournisse essentiellement uniquement de l’ammo-
niac liquide au moyen d’acheminement de liquide
(2), caractérisé en ce qu’ il comprend en outre un
moyen de régulation de contre-�pression (64) qui est
situé en aval de l’évaporateur principal (20), ledit
moyen contribuant à assurer un acheminement de
liquide depuis le récipient jusqu’à l’évaporateur prin-
cipal.

2. Système selon la revendication 1, dans lequel la sor-
tie (62) dudit évaporateur principal (4) est connectée
par l’intermédiaire d’un système de vannes (32; 63)
à une chambre d’équilibre de vapeur (30) dont la
taille est appropriée à la demande du site de fabri-
cation.

3. Système selon la revendication 1 ou 2, comprenant
en outre un moyen de PLC (130) pour commander
le débit d’ammoniac liquide et/ou gazeux jusqu’au
point d’utilisation sur le site de fabrication.

4. Système selon la revendication 1, comprenant une
chambre d’équilibre (30) qui est située en aval de
l’évaporateur principal (20), dans lequel le moyen de
régulation de contre-�pression (64) est situé en amont
de ladite chambre d’équilibre (30).
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