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Description

[0001] The present invention refers to a method of
adding an odorant to a conduit system for gas, compris-
ing addition of the odorant to a carrier gas subsequently
added to the conduit system. The invention also refers
to an apparatus for adding an odorant to a conduit sys-
tem for gas, comprising a conduit member extending
from a first source of a carrier gas and a second source
of an odorant to the conduit system and being arranged
to enable the addition of the odorant to the carrier gas
subsequently being added to the conduit system.
[0002] The invention is especially but not exclusively
applicable to the case when there is a consumer of rel-
atively large quantities of gas and it is desirable to pro-
vide a system for warning persons in the area of the con-
sumer if this gas is leaking to the surroundings. For in-
stance, one may mention oxygen gas which in case of
leakage may lead to a very high risk for explosion or fire.
Such a warning system may include the addition of a
relatively strong odorant, being sweet-smelling or nasty-
smelling, to the gas so that leakage at an early stage
may be detected by persons staying in the neighbour-
hood of the consumer or the conduit system which is
used for the supply of gas to the consumer.

[0003] Generally, the odorant has a very high
concentration , i.e. merely a very small quantity of odor-
ant needs to be added in order to obtain a strong odour
effect. This is the case, for instance, when dimethylsul-
phide, DMS, is used as an odorant. Because of this it is
difficult to add the odorant in a quantity precisely dosed
in relation to the consumer gas. In order to solve this
problem itis known to first mix the odorant with a diluting
gas, for example carbon dioxide or oxygen, to a so
called master gas before the odorant may be added to
the consumer gas. Thereby, it is also known, when the
odorant is to be added, to use such a preproduced mas-
ter gas, which may be added to the consumer gas in a
proper quantity by relatively simple means. Such pre-
produced master gas has a relatively low percentage of
odorantin order to enable proper dosing in an easy man-
ner. In the case of DMS the percentage may typically be
4%. Because of this there is a relatively large quantity
of master gas or a great number of containers of master
gas, and this results in significant handling problems.
Furthermore, the cost, not only of the handling but also
of the master gas per se, is relatively high.

[0004] WO-A-9 006 170 discloses a method for add-
ing an odorant to a consumer gas to be distributed to a
consumer. According to this method the odorant is dis-
solved in condensed carbon dioxide in a pressure con-
tainer which will contain a liquid phase as well as a gas
phase. Thereafter, merely the liquid phase of the mixture
of carbon dioxide and the odorant is discharged from
the vessel and prior to adding the mixture to the con-
sumer gas said mixture is vaporized.

[0005] EP-B-533 670 discloses a similar method for
adding an odorant to a consumer gas, said consumer
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gas being oxygen.

[0006] DE-A-4 317 395 discloses another method of
adding an odorant to a consumer gas, utilizing a buffer
volume for the consumer gas in such a manner that,
when the pressure in the buffer volume decreases be-
low a predetermined lowest level, consumer gas is sup-
plied until the pressure has increased to a predeter-
mined highest level. The odorant is added to the con-
sumer gas by means of a dosage pump and an injector
during the supply of consumer gas to the buffer volume.
[0007] WO-A-9 424 480 discloses a further method of
adding an odorant to a consumer gas. This document
seeks a solution to the problem of dosing the quantity
of the odorant added. Thereby, a carrier gas is conduct-
ed through a container having an odorant in a liquid state
in a lower part of the container and in a saturated gas-
eous state in an upper part of the container. In this way
a mixture of the carrier gas and the odorant is obtained
and this mixture thereafter is added to the consumer
gas.

[0008] JP-A-60255893 discloses a even further meth-
od for adding an odorizing agent in a liquid state to a
carrier gas.

SUMMARY OF THE INVENTION

[0009] The object of the present invention is to reme-
dy the disadvantages mentioned above and develop an
improved method of adding an odorant to a consumer
gas. In particular, the invention aims at a method and
an apparatus, respectively, which enables a precise
dosage of odorant and simultaneously reduces the cost.
[0010] This object is obtained by the method initially
defined and is characterized in that the odorant and the
carrier gas are supplied to a buffer container, that the
odorant is vaporized to be in a gaseous state in the buff-
er container and forms a gas mixture together with the
carrier gas, and that gas mixture present in the buffer
container is supplied to the conduit system. Conse-
quently, a method is obtained by means of which it is
possible to produce a gas mixture, having such a con-
centration that it may added to the gas at a precise dos-
age, in situ, i.e. where the odorant is to be added to the
gas. Furthermore, the difficult handling of a great
number of containers with preproduced master gas is
avoided, since the odorant to be mixed with the carrier
gas may have a concentration of 100%.

[0011] According to an embodiment of the invention
the odorant supplied to the buffer container is dis-
charged from a source in which it is in a liquid state and
that the treatment of the odorant comprises vaporization
thereof. In order to obtain an appropriate mixing the
odorant may be vaporized before being added to the
carrier gas, and that the odorant vaporized together with
the carrier gas are supplied to the buffer container, the
carrier gas being given such a temperature that the
odorant remains in a gaseous state when contacting the
carrier gas. Furthermore, such a vaporization before the
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buffer container is easy to perform since the gas quantity
is relatively small and the risk that the odorant would be
in a liquid state in the buffer container decreases, which
otherwise may resultin a deteriorated dosage accuracy.
Furthermore, the temperature and the pressure of the
gas mixture are maintained at such a level that the odor-
ant does not condense but remains in a gaseous state.
Thereby, the amount of the odorant added to the carrier
gas is always smaller than the amount resulting in a sat-
urated gas mixture at the actual pressure and tempera-
ture.

[0012] According to a further embodiment of the in-
vention, the odorant and the carrier gas are supplied to
the buffer container when the pressure therein has
reached a smallest first level and that the supply is in-
terrupted when the pressure has reached a highest sec-
ond level. By means of such intermittent or discontinu-
ous supply of odorant and carrier gas the advantage is
obtained that the flow of odorant and carrier gas, respec-
tively, during the supply proper may be kept on a level
sufficiently high to enable a proper mixing accuracy.
Thereby, the pressure of the gas mixture in the buffer
container is maintained between 15 and 30 bar. By such
a pressure the gas mixture thereafter may in an easy
manner be added to the gas in the conduit system with
a proper dosage.

[0013] According to a further advantageous embodi-
ment, the supply of the odorant and the carrier gas to
the buffer container may be performed in such a manner
that the gas from a source of carrier gas is divided into
two subflows, one relatively small subflow pressurizing
the odorant and transporting the odorant to the carrier
gas forming the second relatively big subflow, the odor-
ant and the carrier gas being subjected to the same
pressure before the supply to the buffer container.
[0014] Advantageously, the carrier gas may essen-
tially consist of argon, nitrogen, air or a mixture of at
least two of these gases. The odorant may preferably

be dimethylsulphide (DMS) or tetrahydrothiophen
(THT).
[0015] The object is also obtained by the apparatus

initially defined and characterized in that the conduit
member comprises a buffer container, arranged to store
a mixture of the carrier gas and the odorant, aninlet side,
arranged to connect the first and second sources to the
buffer container, and an outlet side arranged to connect
the buffer container to the conduit system. Such an ap-
paratus enables production in situ in direct connection
to the conduit system of a gas mixture having such a
concentration of odorant that it in an easy manner may
be added to the gas in the conduit system with a proper
dosage.

[0016] Advantageous embodiments of this apparatus
are defined in the claims 12 to 21.

BRIEF DESCRIPTION OF THE DRAWING

[0017] The present invention shall now be explained
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more closely with reference to different, by way of ex-
ample defined embodiments, one of which is disclosed
in the drawing attached. Fig 1 of the drawing discloses
an apparatus for adding an odorant to a gas.

DETAILED DESCRIPTION OF DIFFERENT
EMBODIMENTS

[0018] WithreferencetoFig1aconduit 1 forthe trans-
port of a gas is disclosed. The gas conduit 1 may be a
part of a conduit system for the supply of, for instance,
oxygen to an oxygen consumer. Of course, the invention
is applicable also to other gases, for example odourless,
toxic gases or combustible gases such as natural gas,
propane, butane, town gas etc. The gas conduit 1 com-
prises an injector 2, through which a gas mixture con-
taining an odorant may be added from an apparatus to
be described more closely below, and a flow measuring
device for enabling a precise dosage of the quantity of
the gas mixture added in relation to the quantity of gas
flowing through the gas conduit 1.

[0019] Essentially pure odorant, e.g. dimethylsul-
phide, DMS, to be added is stored in liquid state in a
replaceable storage container 4 of standard type. A car-
rier gas to be mixed with the odorant prior to the addition
to the gas in the gas conduit is supplied from a source
which in the example disclosed consists of replaceable
pressure containers 5 of standard type. The carrier gas
may also be supplied directly from a stationary plant for
production of such carrier gas. The carrier gas should
be available with a relatively high pressure, preferably
of about 20-35 bar. Preferably, any more or less inert
gas, such as argon or nitrogen, may be used as carrier
gas. Also air and in certain applications carbon dioxide
may be utilized as carrier gas. The carrier gas may also
consist of a mixture of two or more of these gases.
[0020] As is disclosed in Fig 1 there is a first conduit
6 connecting the pressure container 5 to a joining mem-
ber 7, a second conduit 8 connecting the storage con-
tainer 4 to the joining member 7 and a third conduit 9
connecting a joining member 7 to a buffer container 10.
From the buffer container 10 extends a fourth conduit
11 to the injector 2 provided in the gas conduit 1. Thus,
the joining member 7 comprises a three-way joint per-
mitting gas flow from each of the conduits 6 and 8 to the
conduit 9. Furthermore, the first conduit 6 is directly con-
nected to the storage container 4 via a fifth further con-
duit 12. At the first conduit 6 there is a heating device
13 arranged to heat the carrier gas to a temperature of
about 30-40°C. Also the conduit 8 passes through an-
other part of the heating device 13 arranged to heat the
odorant to the vaporization temperature and vaporize
the odorant discharged in liquid state from the storage
container 4. It should be noted that the heating device
13 may comprise two separate heating members, one
for the first conduit 6 and one for the second conduit 8.
[0021] Furthermore, there is an enclosure 14 com-
prising a heat insulating material. The buffer container
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10, the joining member 7, the heating device, the third
conduit 9 and parts of the conduits 6, 8, 11 and 12 are
disposed within the heat insulating enclosure 14. Addi-
tionally, a further heating device 15 is provided within
the enclosure 14 for maintaining the temperature of
about 30-40°C in the enclosure 14.

[0022] Furthermore, there is a pressure sensor 16 for
sensing the pressure in the buffer container 10, and a
flow measuring device 17 for sensing the flow through
the fourth conduit 11, and a temperature sensor 18 for
sensing the temperature in the enclosure 14. As is sche-
matically disclosed in Fig 1 the pressure sensor 16, the
flow measuring device 17, the temperature sensor 18
and the flow measuring device 3 are connected to an
electronic control unit 19.

[0023] In order to regulate the different gas flows in
the apparatus valve members are provided as is dis-
closed in Fig 1. The valve members shall now be de-
scribed more closely. At the pressure container 5 there
is a manual shut-off valve 20 provided on the first con-
duit 6. In series with the manual shut-off valve 20 on the
first conduit 6 there is a valve device 21 activatable by
the control unit 19 and enabling closing of the first con-
duit 6 and comprising air-venting means as a security
measurement in case of back-flow in the system. In se-
ries with this valve device 21 on the conduit 6 a pressure
regulating valve 22 is provided to reduce the pressure
of the carrier gas from the pressure container 5 so that
a pressure of about 20-35 bar is maintained. Further-
more, there are shut-off valves 23, 24, 25, 26 activatable
by means of the control unit 19 and provided on the first
conduit 6, the second conduit 7, the fourth conduit 11
and the fifth conduit 12, respectively. Finally, the first
conduit 6 and second conduit 8 comprise a respective
throttle valve 27 and 28 which are arranged to throttle
the flow through the respective conduit in order to reg-
ulate the amount of gas flowing therethrough. The throt-
tling valves 27 and 28 may in the most uncomplicated
embodiment comprise fixed throttlings so that a fixed
predetermined quantity relation is obtained or be adjust-
able to different throttling degrees.

[0024] The apparatus functions in the following way.
The carrier gas in the pressure containers 5 is subjected
to a relatively high pressure, up to 300 bar. When odor-
ant is to be supplied to the buffer container 10 a manual
valve 20, a passage through the valve device 21 and
the valves 23, 24 and 26 are opened. Thereby, carrier
gas under high pressure will flow through the first con-
duit 6 and the fifth conduit 12, and force liquid odorant
out of the storage container 4 through the conduit 8. The
liquid odorant is vaporized by means of the heating de-
vice 13 before it is supplied to the carrier gas at the join-
ing member 7. In order to prevent that the odorant is not
condensed again when it contacts the carrier gas, the
carrier gas also may be somewhat heated by means of
the heating device 13. Thereafter, due to the pressure
the gas mixture of the odorant and the carrier gas is fed
through the third conduit 9 into the buffer container 10.
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The pressure sensor 16 senses the pressure in the buff-
er container 10 and when the pressure has increased
to a predetermined level, for example 20 bar, the control
unit 19 will initiate closing of at least the valves 23, 24.
When the valve 25 is open the gas mixture of odorant
and carrier gas will flow through the fourth conduit 11
and the injector 2 into the gas conduit 1 and be mixed
with the gas flowing through the gas conduit 1. Due to
this discharge of the gas mixture the pressure in the buff-
er container 10 decreases and when the pressure has
reached a predetermined lowest level, for example 15
bar, the control unit 19 once again initiates the opening
of the valves 23, 24, thereby starting a new filling of the
buffer container. It should be noted that the valve 25 also
may be open during filling of the buffer container 10.
Thus, the addition of odorant to the gas in the gas con-
duit 1 may be performed continuously whereas the filling
of the buffer container 10 is performed discontinuously
or intermittent. By sensing the gas flow in the gas con-
duit 1 by means of the flow measuring device 3, the
quantity of the gas mixture of odorant and carrier gas
supplied to the gas conduit 1 may be controlled by
means of the valve 25 and the control unit 19 in such a
manner that a precise dosage is obtained. By means of
the further heating device 15 such a temperature in the
enclosure 14 and buffer container 10 is maintained that
the condensing of the odorant in the buffer container 10
is prevented, for instance between 30 and 40°C.
[0025] The invention is applicable also to other odor-
ants than DMS, for example tetrahydrothiophen, THT.

Claims

1. A method of adding an odorant to a conduit system
for gas, comprising addition of the odorant to a car-
rier gas subsequently added to the conduit system,
the odorant and the carrier gas being supplied to a
buffer container, characterized in that the odorant
is vaporized to be in a gaseous state in the buffer
container and forms a gas mixture together with the
carrier gas, and that gas mixture present in the buff-
er container is supplied to the conduit system.

2. Amethod according to claim 1, characterized in that
the odorant supplied to the buffer container is dis-
charged from a source in which itis in a liquid state.

3. Amethod according to claim 2, characterized in that
the odorant is vaporized before being added to the
carrier gas, and that the odorant vaporized together
with the carrier gas are supplied to the buffer con-
tainer, the carrier gas being given such a tempera-
ture that the odorant remains in a gaseous state
when contacting the carrier gas.

4. A method according to any one of claims 2 and 3,
characterized in that the temperature and the pres-
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sure of the gas mixture are maintained at such a
level that the odorant does not condense but re-
mains in a gaseous state.

A method according to any one of the preceding
claims, characterized in that the amount of the odor-
ant added to the carrier gas is always smaller than
the amount resulting in a saturated gas mixture at
the actual pressure and temperature.

A method according to one or more of claims 1 to
5, characterized in that the odorant and the carrier
gas are supplied to the buffer container when the
pressure therein has reached a smallest first level
and that the supply is interrupted when the pressure
has reached a highest second level.

A method according to one or more of claims 1 to
6, characterized in that the pressure of the gas mix-
ture in the buffer container is maintained between
15 and 30 bar.

A method according to one or more of claims 1 to
7, characterized in that gas from a source of carrier
gas is divided into two subflows, one relatively small
subflow pressurizing the odorant and transporting
the odorant to the carrier gas forming the second
relatively big subflow, the odorant and the carrier
gas being subjected to the same pressure before
the supply to the buffer container.

A method according to one or more of claims 1 to
8, characterized in that the carrier gas essentially
consists of argon, nitrogen, air or a mixture of at
least two of these gases.

A method according to one or more of claims 1 to
9, characterized in that the odorant comprises
dimethylsulphide (DMS) or tetrahydrothiophen
(THT).

An apparatus for adding an odorant to a conduit
system (1) for gas, comprising a conduit member
extending from a first source (5) of a carrier gas and
a second source (4) of an odorant to the conduit
system (1) and being arranged to enable the addi-
tion of the odorant to the carrier gas subsequently
being added to the conduit system, the conduit
member comprising a buffer container (10), ar-
ranged to store a mixture of the carrier gas and the
odorant, an inlet side (6, 8, 9, 12), arranged to con-
nect the first and second sources to the buffer con-
tainer (10), and an outlet side (11) arranged to con-
nect the buffer container (10) to the conduit system
(1), characterized by a heating device (13) arranged
to vaporize the odorant to be in a gaseous state in
the buffer container (10).
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12.

13.

14.

15.

16.

17.

18.

19.

An apparatus according to claim 11, characterized
in that the inlet side of the conduit member compris-
es a joining member (7), a first conduit (6) arranged
to connect the first source (5) to the joining member
(7), a second conduit (8) arranged to connect the
second source (4) to the joining member (7), and a
third conduit (9) arranged to connect the joining
member (7) to the buffer container (10).

An apparatus according to claim 12, characterized
in that the heating device (13a) is provided on the
second conduit (8) and arranged to vaporize the
odorant flowing through the second conduit (8).

An apparatus according to claim 11 or 13, charac-
terized in that the inlet side of the conduit member
comprises a further conduit (12) arranged to con-
nect the first source (5), in which the carrier gas is
subjected to a relatively high pressure, to the sec-
ond source (4) and in this manner produce a flow
of odorant from the second source (4) through the
second (8) and the third conduits (9) to the buffer
container (10).

An apparatus according to any one of claims 11 to
14, characterized by valve devices (23, 24, 25, 26)
arranged to open and close, respectively, the supply
of the carrier gas and the odorant from the first (5)
and second (4) sources, respectively, to the buffer
container (10) and the supply of the mixture from
the buffer container (10) to the conduit system (1).

An apparatus according to claim 15, characterized
by a pressure sensor (16) arranged to sense the
pressure in the buffer container (10) and to activate
the valve devices (23, 24) in such a manner that the
supply of carrier gas and the odorant is started
when the pressure in the buffer container (10) has
reached a first smallest level and that the supply is
interrupted when the pressure has reached a high-
est, second level.

An apparatus according to any one of claims 11 to
16, characterized by throttling members (27, 28) ar-
ranged to control the amount of odorant and carrier
gas supplied to the buffer container (10) in such a
manner that a determined mixture relation is ob-
tained.

An apparatus according to claims 11 and 17, char-
acterized in that the throttling members comprise a
first throttling valve (27) provided on the first conduit
(6) and a second throttling valve (28) provided on
the second conduit (8).

An apparatus according to any one of claims 11 to
18, characterized by means to regulate the temper-
ature (15) arranged to maintain such a temperature
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in the buffer container (10) that the odorant remains
in a gaseous state therein.

An apparatus according to claim 19, characterized
in that the temperature regulating means (15) com-
prises an enclosure (14) enclosing the buffer con-
tainer (10), the joining member (7) and possibly the
heating device (13).

Patentanspriiche

1.

Verfahren, einen Duftstoff einem Gasleitungssy-
stem zuzusetzen, welches den Zusatz des Duft-
stoffs zum Tragergas und dessen nachfolgenden
Zusatz zum Leitungssystem umfalRt, wobei der
Duftstoff und das Tragergas einem Pufferbehalter
zugefiihrt werden, dadurch gekennzeichnet, daf
der Duftstoff im Pufferbehalter verdampft wird, so
daf} er im Pufferbehalter im gasférmigen Zustand
vorliegt, und eine Gasmischung mit dem Tragergas
bildet, und dal} die im Pufferbehalter vorhandene
Gasmischung dem Leitungssystem zugeflhrt wird.

Verfahren nach Anspruch 1, dadurch gekennzeich-
net, dal® der dem Pufferbehalter zugefiihrte Duft-
stoff aus einem Speicher entnommen wird, in wel-
chem er im flissigen Zustand vorliegt.

Verfahren nach Anspruch 2, dadurch gekennzeich-
net, dal® der Duftstoff vor der Zugabe zum Trager-
gas verdampft wird und der verdampfte Duftstoff zu-
sammen mit dem Tragergas dem Pufferbehalter zu-
geflihrt wird, wobei das Tragergas auf einer solchen
Temperatur gehalten wird, daf3 der Duftstoff im gas-
férmigen Zustand verbleibt, wenn er auf das Tra-
gergas trifft.

Verfahren nach Anspruch 2 oder 3, dadurch ge-
kennzeichnet, dal} die Temperatur und der Druck
der Gasmischung auf einem solchen Niveau gehal-
ten werden, da® der Duftstoff nicht kondensiert,
sondern im gasférmigen Zustand verbleibt.

Verfahren nach einem der Anspriiche 1 bis 4, da-
durch gekennzeichnet, dalR die Menge des dem
Tragergas zugesetzten Duftstoffs in jedem Fall klei-
ner ist als die bei vorliegendem Druck und Tempe-
ratur zu einer gesattigten Gasmischung fihrenden
Menge.

Verfahren nach einem oder mehreren der Anspri-
che 1 bis 5, dadurch gekennzeichnet, dal der Duft-
stoff und das Tragergas dem Pufferbehalter zuge-
flihrt werden, wenn der Druck darin eine kleinste er-
ste Druckschwelle erreicht hat, und dal} die Zufuhr
unterbrochen wird, wenn der Druck eine hochste
zweite Schwelle erreicht hat.
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7.

10.

1.

12.

10

Verfahren nach einem oder mehreren der Anspri-
che 1 bis 6, dadurch gekennzeichnet, da® der
Druck der Gasmischung im Pufferbehalter zwi-
schen 15 und 30 bar gehalten wird.

Verfahren nach einem oder mehreren der Anspri-
che 1 bis 7, dadurch gekennzeichnet, dal} das Gas
von einem Speicher des Tragergases in zwei unter-
geordnete Stréme geteilt wird, wobei ein relativ klei-
ner untergeordneter Strom den Duftstoff mit Druck
beaufschlagt und den Duftstoff zu dem den zweiten,
relativ groBen untergeordneten Strom bildenden
Tragergas transportiert, wobei der Duftstoff und das
Tragergas vor der Zufuhr zum Pufferbehélter mit
demselben Druck beaufschlagt werden.

Verfahren nach einem oder mehreren der Anspri-
che 1 bis 8, dadurch gekennzeichnet, dal das Tra-
gergas im wesentlichen aus Argon, Stickstoff, Luft
oder einer Mischung von mindestens zwei dieser
Gase besteht.

Verfahren nach einem oder mehreren der Anspri-
che 1 bis 9, dadurch gekennzeichnet, daf der Duft-
stoff Dimethylsulfid (DMS) oder Tetrahydrothiophen
(THT) umfaft.

Vorrichtung zum Zusatz eines Duftstoffes zu einem
Gasleitungssystem (1), welche ein Leitungsstiick
umfafdt, das sich von einem ersten Speicher (5) von
Tragergas und einem zweiten Speicher (4) eines
Duftstoffes zum Leitungssystem (1) erstreckt und
das so angeordnet ist, dal’ es die Zugabe des Duft-
stoffs zum Tragergas, und dessen nachfolgenden
Zustand zum Leitungssystem ermdglicht, wobei
das Leitungsstick einen Pufferbehélter (10) um-
faldt, der zur Speicherung einer Mischung des Tra-
gergases und des Duftstoffs eingerichtet ist, sowie
einen EinlafBteil (6, 8, 9, 12), welcher zur Verbin-
dung der ersten und zweiten Speicher mit dem Puf-
ferbehalter (10) angeordnet ist, sowie einen Aus-
laBteil (11), welcher zur Verbindung des Pufferbe-
halters (10) mit dem Leitungssystem (1) angeord-
netist, gekennzeichnet durch ein Heizelement (13),
das zur Verdampfung des Duftstoffes eingerichtet
ist, so dal dieser im Pufferbehalter im gasférmigen
Zustand vorliegt.

Vorrichtung nach Anspruch 11, dadurch gekenn-
zeichnet, daR das Einlafteil des Leitungsstlcks ein
Verbindungsstiick (7), eine erste Leitung (6), wel-
che zur Verbindung des ersten Speichers (5) mit
dem Verbindungsstick (7) eingerichtet ist, eine
zweite Leitung (8), welche zur Verbindung des
zweiten Speichers (4) mit dem Verbindungsstlick
(7) eingerichtet ist, und eine dritte Leitung (9), wel-
che zur Verbindung des Verbindungsstiicks (7) mit
dem Pufferbehélter (10) eingerichtet ist, umfaft.
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Vorrichtung nach Anspruch 12, dadurch gekenn-
zeichnet, da® das Heizelement (13a) an der zwei-
ten Leitung (8) angeordnet ist und zur Verdampfung
des durch die zweite Leitung (8) strdmenden Duft-
stoffes eingerichtet ist.

Vorrichtung nach Anspruch 11 oder 13, dadurch ge-
kennzeichnet, dal der Einlafteil des Leitungsstik-
kes eine weitere Leitung (12), eingerichtet zur Ver-
bindung des ersten Speichers (5), in welchem das
Tragergas mit einem relativ hohen Druck beauf-
schlagt wird, mit dem zweiten Speicher (4), umfalt,
und in dieser Weise ein Strom von Duftstoff vom
zweiten Speicher (4) durch die zweiten (8) und die
dritten Leitungen (9) zum Pufferbehalter (10) er-
zeugt wird.

Vorrichtung nach einem der Anspruche 11 bis 14,
gekennzeichnet durch Ventilelemente (23, 24, 25,
26), an die zum Offnen bzw. SchlieBen der Zufuhr
des Tragergases und des Duftstoffs von den ersten
(5) bzw. zweiten Speichern (4) zum Pufferbehalter
(10) und der Zufuhr der Mischung vom Pufferbehal-
ter (10) zum Leitungssystem (1) angeordnet sind.

Vorrichtung nach Anspruch 15, gekennzeichnet
durch einen Drucksensor (16), der zur Druckmes-
sung im Pufferbehalter (10) und zur Betatigung der
Ventilelemente (23, 24,) in der Weise angeordnet
ist, daR die Zufuhr von Tragergas und vom Duftstoff
begonnen wird, wenn der Druck im Pufferbehalter
(10) eine erste niedrigste Schwelle erreicht hat und
daf} die Zufuhr unterbrochen wird, wenn der Druck
eine hochste zweite Schwelle erreicht hat.

Vorrichtung nach einem der Anspriiche 11 bis 16,
gekennzeichnet durch Drosselelemente (27, 28),
welche zur Steuerung der dem Pufferbehalter (10)
zuzufiihrenden Menge von Duftstoff und Tragergas
in der Weise angeordnet sind, daf3 ein bestimmtes
Mischungsverhaltnis erreicht wird.

Vorrichtung nach Anspruch 11 oder 17, dadurch ge-
kennzeichnet, dal die Drosselelemente ein erstes,
an der ersten Leitung (6) eingerichtetes Drossel-
ventil (27) und ein zweites, an der zweiten Leitung
(8) eingerichtetes Drosselventil (28) umfasen.

Vorrichtung nach einem der Anspruche 11 bis 18,
gekennzeichnet durch Mittel zur Temperaturregu-
lierung (15), eingerichtet zur Aufrechterhaltung ei-
ner solchen Temperatur im Pufferbehalter (10), dal
der Duftstoff darin im gasférmigen Zustand ver-
bleibt.

Vorrichtung nach Anspruch 19, dadurch gekenn-
zeichnet, dal die Mittel zur Temperaturregulierung
(15) ein Gehause (14) zum Einschlu® des Puffer-
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behélters (10), des Verbindungsstiicks (7) und ggf.
des Heizelements (13) umfassen.

Revendications

Procédé pour I'addition d'une substance odorante
a un systéme de conduit de gaz, comprenant I'ad-
dition de la substance odorante a un gaz porteur
ajouté de maniére subséquente a un systeme de
conduit, la substance odorante et le gaz porteur ali-
mentant un conteneur tampon, caractérisé en ce
que la substance odorante est vaporisée en un état
gazeux dans le conteneur tampon et forme un mé-
lange de gaz conjointement avec le gaz porteur et
en ce que le mélange de gaz présent dans le con-
teneur tampon alimente le systéme de conduit.

Procédé selon la revendication 1, caractérisé en
ce que la substance odorante qui alimente le con-
teneur tampon est délivrée a partir d'une source
dans laquelle, elle se trouve dans un état liquide.

Procédé selon la revendication 2, caractérisé en
ce que la substance odorante est vaporisée avant
d'étre ajoutée au gaz porteur et en ce que la subs-
tance odorante qui est vaporisée ensemble avec le
gaz porteur alimentent le conteneur tampon, le gaz
porteur possédant une température telle que la
substance odorante reste dans un état gazeux lors-
qu'elle contacte le gaz porteur.

Procédé selon I'une quelconque des revendications
2 et 3, caractérisé en ce que la température et la
pression du mélange de gaz sont maintenues a un
niveau tel que la substance odorante ne se conden-
se pas mais reste dans un état gazeux.

Procédé selon I'une quelconque des revendications
précédentes, caractérisé en ce que la quantité de
substance odorante ajoutée au gaz porteur est tou-
jours plus petite que la quantité résultant en un mé-
lange de gaz saturé a la température et a la pres-
sion ambiante (« actual »).

Procédé selon I'une quelconque ou plus des reven-
dications 1 a 5, caractérisé en ce que la substance
odorante et le gaz porteur alimentent le conteneur
tampon lorsque la pression a l'intérieur de celui-ci
a atteint un premier plus petit niveau et en ce que
I'alimentation est interrompue lorsque la pression a
atteint un deuxiéme plus haut niveau.

Procédé selon I'une quelconque ou plus des reven-
dications 1 a 6, caractérisé en ce que la pression
du mélange de gaz dans le conteneur tampon est
maintenue entre 15 et 30 bars.
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Procédé selon I'une quelconque ou plus des reven-
dications 1 a 7, caractérisé en ce que du gaz a
partir d'une source de gaz porteur est divisé en deux
sous flux, un sous flux relativement petit pressuri-
sant et transportant la substance odorante en direc-
tion du gaz porteur formant le second sous flux re-
lativement grand, la substance odorante et le gaz
porteur étant soumis a la méme pression avant
d'alimenter le conteneur tampon.

Procédé selon I'une ou plus des revendications 1 a
8, caractérisé en ce que le gaz porteur consiste
essentiellement en I'argon, I'azote, I'air ou un mé-
lange d'au moins deux de ces gaz.

Procédé selon une ou plus des revendications 1 a
9, caractérisé en ce que la substance odorante
comprend du sulfure de diméthyle (DMS) ou du té-
trahydrothiophéne (THT).

Appareil pour I'addition d'une substance odorante
a un systéme de conduit pour gaz (1) comprenant
un membre de type conduit se prolongeant a partir
d'une premiere source (5) d'un gaz porteur et une
seconde source d'une substance odorante (4) vers
le systéme de conduit (1) et étant congu de maniére
a permettre I'addition de la substance odorante au
gaz porteur qui est ajouté de maniére subséquente
au systeme de conduit, le membre de conduit com-
prenant un conteneur tampon (10), congu pour
stocker un mélange de gaz porteur et de substance
odorante, un cété d'entrée (6, 8, 9, 12), congu pour
se connecter a la premiére et a la seconde source
au conteneur tampon (10) et un cbété d'échappe-
ment (11) congu pour se connecter au conteneur
tampon (10) vers le systéme de conduit (1), carac-
térisé par un dispositif de chauffage (13) congu
pour vaporiser la substance odorante en un état ga-
zeux dans le conteneur tampon (10).

Appareil selon la revendication 11, caractérisé en
ce que le cbté d'entrée du membre de conduit com-
prend un membre de jointure (7) (« joining member
»), un premier conduit (6) congu pour connecter la
premiere source (5) au membre de jointure (7), un
second conduit (8) congu pour connecter la secon-
de source (4) au membre de jointure (7), et un troi-
siéme conduit (9) congu pour connecter le membre
de jointure (7) au conteneur tampon (10).

Appareil selon la revendication 12, caractérisé en
ce que le dispositif de chauffage (13a) est muni sur
le second conduit (8) et congu de telle maniére a
vaporiser le flux de substance odorante a travers le
second conduit (8).

Appareil selon les revendications 11 ou 13, carac-
térisé en ce que le coté d'entrée du membre de
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type conduit comprend en outre un conduit (12)
congu pour connecter la premiére source (5), dans
lequel le gaz porteur est soumis a une pression re-
lativement élevée, a la seconde source (4) etde cet-
te maniére de produire un flux de substance odo-
rante a partir de la seconde source (4) a travers les
second (8) et le troisieme (9) conduits vers le con-
teneur tampon (10).

Appareil selon I'une quelconque des revendications
11 a 14, caractérisé par des dispositifs de vannes
(23, 24, 25, 26) congus pour ouvrir et fermer res-
pectivement l'alimentation de gaz porteur et la
substance odorante a partir de la premiére (5) et
seconde (4) sources respectivement, vers le conte-
neur tampon (10) et I'alimentation du mélange a
partir du conteneur tampon (10) vers le systéme de
conduit (1).

Appareil selon la revendication 15, caractérisé par
un capteur de pression (16) congu pour capter la
pression dans le conteneur tampon (10) et activer
les dispositifs de vannes (23, 24) de telle maniére
que l'alimentation en gaz porteur et en substance
odorante débute lorsque la pression dans le conte-
neur tampon (10) a atteint un premier plus petit ni-
veau et que l'alimentation est stoppée lorsque la
pression a atteint un second plus haut niveau.

Appareil selon une quelconque des revendications
11 a 16, caractérisé par des membres d'étrangle-
ment (27, 28) congus pour contrdler la quantité de
substance odorante et de gaz porteur qui alimente
le conteneur tampon, de telle maniére qu'un rapport
de mélange déterminé est obtenu.

Appareil selon les revendications 11 et 17, carac-
térisé en ce que les membres d'étranglement com-
prennent une premiére vanne d'étranglement (27)
disposée sur le premier conduit (6) et une seconde
valve d'étranglement (28) disposée sur le second
conduit (8).

Appareil selon I'une quelconque des revendications
11 a 18, caractérisé par des moyens de réguler la
température (15) congus pour maintenir une telle
température dans le conteneur tampon (10) de sor-
te que la substance odorante reste sous forme ga-
zeuse a l'intérieur de celui-ci.

Appareil selon la revendication 19, caractérisé en
ce que les moyens de régulation de température
(15) comprennent une enceinte (14) contenant le
conteneur tampon (10), le membre de jointure (7)
et si possible le dispositif de chauffage (13).
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