*¥15915%9* A METHOD AND DEVI CE FOR LI BERATI NG A F SI NFECTANT
SUBSTANCE The invention relates to a nethod andm@mmmwm 5 liberating
a substance, in particular a fragrant or disinfectan ance into a
volunme of air. At the present tine, nany devices exi % or |iberating a
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is conveyed into the volume of air mainly by diffusion and natural
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emtted, itinto the volume of air mainly by diffusion and natural

convection. These methods of conveyance are relatively

15 slow and do not enable the substance to be dispersed in a
uniform manner in the volume of air. Moreover, adjustment
of the quantity of substance emitted by the device is
rudimentary and simply consists of putting the device into
service or stopping it.

20
During use, an excessive or insufficient concentration of
the substance is frequently arrived at, according to
whether the space is too small or too large, compared with
the quantity emitted by the device. It is unnecessary to

25 recall that the guantity of perfume creating an agreeable
sensation for a human being is usually of the order of a
few parts per million (ppm). The same is true for
disinfectant substances for which the quantity liberated
must not be greater than a toxicity threshold.

30
In order to increase the uniformity of dispersion and to
control more easily the quantity of substance emitted, it
is preferred to circulate a volume of air in a conduit and
to liberate the fragrant or disinfectant substance inside

35 the conduit. Circulation of air in the conduit creates
forced convection which produces a more uniform dispersion
of the substance in the volume of air to be treated.
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is preferred to circulate a volune of air in a conduit and to liberate the
fragrant or disinfectant substance inside 35 the conduit. G rcul ation of

air in the conduit creates forced convection which produces a nore uniform
di spersion of the substance in the volune of air to be treated. 2 The
fragrant or disinfectant substance is gengrally dissolved in a solvent
with which it fornms a liquid organic conposition. The organi c conposition

oy 8150 CoRREStxghrahhecks AdLai <ok Ak sLbeEhARk AUDGLARTAINY the pure

state. 5 The liquid s contaln di sperse the
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of air. Liberation on demand or intermttently, s0.20 as {o_prfovi fine
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known from docupent US 4903583 or, 7 011 for dispersin
substance,lﬁugﬁggpgﬁlgFlgg en ralneg gy %ge air % % %reate
circulating in the conduit.

In this type of known method, it is found that control of

15 the quantity of substance liberated in the volume of air
has a large inertia due to the compressor. A delay exists
between the command sent to the compressor and an actual
change of the quantity of substance liberated into the
volume of air. Liberation on demand or intermittently, so

20 as to provide a fine dose of the quantity of the substance
emitted, is not easily achieved with a compressor dedicated
primarily to a permanent regime.

A method is known from document US 4 903 583 or

256 US 5 716 011 for dispersing a substance, in particular a
fragrant or disinfectant substance, into a volume of air,
in which method a volume of air is made to flow in a
conduit and a fragrant or disinfectant substance is
liberated inside the conduit by disposing outside the

30 conduit a cylinder containing the substance to be dispersed
and a compressed propellant gas and by expanding the
propellant gas so as to inject the substance into the
conduit.

35 The propellant gas contained in the cylinder under pressure
expands with a negligible response time. 1In this way, the
propellant gas immediately carries the fragrant or



fragrant or disinfectant substance, into a volunme of air, in which nethod
a.volune of- air is nmade to flowin a conduit and a fragrant or

di si nfectant’ substance is |iberated inside the conduit by disposing
outside the 30 conduit a cylinder containing the substance to be di spersed
and a conpressed propellant gas and by e¥pand|ng the propellant gas so as
to inject the substance into the conduit™. 35 The propell ant gas contai ned

in the Cy"E@SEn?BG%FPEréﬁﬁgEénc%X gnQ§e 1hge%tﬁ%§'ﬁgb?b% bgSpegse time. In
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st oppi ng the expansi on of the propellant gas contalned in the cylinder.

The time fOThétﬁéEhBa HQ%cE@BedaEﬂ ééaﬁﬁgh%gueh% @b@p%hba%br%as i's
determ ned as a function of .internal clocks in the control unit. 15 The
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flow of enmerging. propellant gas as _to_ohtain_a, substantiglly constant
20 concentrﬁgﬁagl ?8@3?39@8 e ?ﬁ& FERAPELPY Pn dp§8pﬁ&3 n%fgéﬁr of a
room contained in the cylinder. The time for starting the fan
and expanding the propellant gas is determined as a
function of internal clocks in the control unit.
15
The method described in document US 5 716 01l more
particularly employs a cylinder equipped with a valve and a
flow meter maintaining a constant flow of emerging
propellant gas so as to obtain a substantially constant
20 concentration of substance in the regularly renewed volume
of air of a room.

One of the objects of the invention is to treat a volume of
air flowing in a conduit by dispersing a fragrant or

25 disinfectant substance so that the quantity of substance
emitted is easily controlled and an accurate dose of the
substance is therefore provided in the volume of air.

To this end, the invention concerns a method according to

30 the preamble to claim 1, characterized in that injection of
the substance is controlled as a function of an indicated
value of the propellant gas pressure in the chamber and an
indicated value of the flow rate of the air passing through
the conduit. Indicated values of the propellant gas

35 pressure and of the flow rate of the air passing through
are used so as to obtain a concentration of the substance



One of the objects of the invention is to treat a volune of air flowng in
a.conduit by dispersing a fragrant or 25 disinfectant substance so that the
guantity of 'substance emtted is easily controlled and an accurate dose of
the substance is therefore provided in the volune of air. To this end, the
i hventi on concerns a nethod according to, 30 the preanble to claim1,
characterized in that injection of the substance is controlled as a

function of ga8y bBQb&aﬁﬁdthEabBﬁu%E b@eaﬁ&oﬂﬁbkaﬁ% 9as 1RnRSSULS i n the
chanmber and an i ndi cated value of the flowrate of the air passing through

the condui t POFE&P&8ted val ues of the propellant gas 35 pressure and of the
flowrate of the air passing through are used so as to obtaln a

concentratiaon of the ﬁEbSt nce. 4 dls%ersed in the v%lune ir that is as
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condui t 1andcoaduaut.er cylinder containing the substance to be di spersed
together with a propellant gas under pressure, and a valve nounted on a
communi cati ng connecti on between the cylinder and the injection pipe, the
propel | ant Fhe beavayterpardteénd20tonaogeniieg floe Vdbezasdngsat o convey a

quantity of gypstance, in particular a fragrant or disinfectant
substance, in a volume of air flowing in a conduit,

15 comprising an injection pipe mounted inside the conduit and
an outer cylinder containing the substance to be dispersed
together with a propellant gas under pressure, and a valve
mounted on a communicating connection between the cylinder
and the injection pipe, the propellant gas being expanded

20 on opening the valve so as to convey a quantity of
substance to be dispersed from the cylinder into the
conduit through the injection pipe, characterized in that
it includes a pressure sensor determining the pressure in
the cylinder and a flow rate sensor determining the flow

25 rate of the air passing through the conduit.

Advantageously, the valve is a solenoid valve controlled by
computerized means such as a microcontroller or a
microprocessor. This arrangement provides flexible

30 management and automatic control of the quantity of
substance dispersed. Provision is made to programme the
microcontroller so as to control the solenoid valve at a
distance with the aid of a microcomputer.

35 Compared with a compressor forcing the liquid to be ejected
out from the cartridge into the conduit, the cylinder
containing liquid organic composition and propellant gas



subst ance to be dispersed fromthe cylinder into the conduit through the
i'nj ection pipe, characterized in that it includes a pressure sensor
determning the pressure in the cylinder and a flow rate sensor
determning the flow 25 rate of the air passing through the conduit.
Advant ageously, the valve is a sol enoid %glve controlled by conputerized
means such as a mcrocontroller or a mcroprocessor. This arrangenent
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progr amipngefibaaiathef ia1lseracent byl ke deantinegsl.ing a solenoid valve in a
device of the invention. A nethod for dispersing a substance, in particular
a fragrant or disinfectant substance, into a volune of air 20 conprises a

first step sligarecal aki agsaheakttde diagrbm of a device of the

invention.

15 Figure 2 shows a programming diagram of a microcontroller
controlling a solenoid valve in a device of the invention.

A method for dispersing a substance, in particular a
fragrant or disinfectant substance, into a volume of air

20 comprises a first step of circulating a volume of air
inside a conduit and a second step of liberating the
substance into the conduit. Circulation of the volume of
air ensures ventilation for example of a vehicle, a
restaurant, a cinema, or furthermore, a hospital. The

25 substance liberated into the conduit is dispersed in the
volume of air by forced convection and leads to a perfumed
environment or to air containing an active disinfectant

principle.

30 A cylinder is positioned outside the conduit containing the
substance to be dispersed and a compressed propellant gas,
and the propellant gas is expanded so as to inject the
substance into the conduit.

35 1In figure 1, reference 1 denotes a ventilation conduit in
which a volume of air circulates. Air circulation is
produced perpendicular to the plane of figure 1 as



inside a conduit and a second step of liberating the substance into the
conduit. Circulation of the volune of air ensures ventilation for exanpl e
of a vehicle, a restaurant, a cinema, or furthernore, a hospital. The 25
substance |iberated into the conduit is dispersed in the volunme of air by
forced convection and leads to a perfumed, environment or to air containing
an active disinfectant principle. 30 A cylinder is positioned outside the
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openi ngibhemugl ¥@ =6, coheiptopel et fgagraxpards dieiaF cc® anthjsels thhee
substance to be dis rse% into the ventilation 15 conduit 1 through the
connunlcatlﬁa Bﬁng Fof '8 &nd t he I njection pipe 3. Injection of the
substance into the conduit, synmbolized in figure 1 by the arrows F, is
carried On opening the valve 7, the propellant gas expands so as to
inject the substance to be dispersed into the ventilation
15 conduit 1 through the communicating connection 9 and the
injection pipe 3. Injection of the substance into the
conduit, symbolized in figure 1 by the arrows F, is carried
out rapidly after opening the valve, due to the immediate
expansion of the propellant gas.
20
According to the invention, the injection of the substance
is controlled as a function of an indicated value of the
pressure of the propellant gas in the cylinder and an
indicated value of the flow rate of the air circulating in
25 the conduit. 1In figure 1, the reference 11 denotes a
pressure sensor mounted on the communicating connection 9
between the valve 7 and the cylinder 5, and the reference
13 denotes a flow rate sensor mounted on the ventilation
conduit 1.
30
Values of the pressure of the propellant gas in the
cylinder 5 and the flow rate of the air circulating in the
conduit 1 are used in order to obtain as regular as
possible injection of the substance. If the air flow rate
35 1in the conduit falls, the open time of the valve 7 is
reduced. On the other hand, if the pressure of the

propellant gas falls in the cylinder 5, the open time of



out rapidly after opening the valve, due to the imediate expansion of the
propel I ant ‘gas. 20 According to the invention, the injection of the
substance i's controlled as a function of an indicated value of the
pressure.of the propellant gas in the cylinder and an indicated value of
the flowrate of the air circulating in the conduit. In figure 1, the
reference 11 denotes a pressure sensor unted on the comuni cating
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hand, ifsthe pressure of the propellant gas falls in the cylinder 5, the

h f I by th
oD L b ot Bl a8 BT cERRCE R el gse Lol D ven P

t he subst anféodi spEesed ithet hérvoiwmelatingi int hake venad lkhitiear canduit
P et S ho i pesAngc! @ ABndbkE YALLLE. BHROd WRALe LSRG (D8, ! oW
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when
the device is installed in a hot or temperate climatic
zone, knowing that an increase in temperature reduceg the
mass alir flow rate.
15
Even more preferably, the injection of propellant gas is
interrupted'when the pressure of the air in the conduit
passes below a low pressure threshold. 1In figure 1, the
reference 15 denotes a pressure sensor mounted in
20 communication with the ventilation conduit 1. This
arrangement makes it possible to prevent an accumulation of
propellant gas in the conduit, which contributes to the
safety of the device, in particular in the case where a
flammable propellant gas is used. 1Injection is once again
25 started when the pressure in the conduit becomes normal
again.

In the embodiment chosen to illustrate the invention, the
valve 7 is a solenoid valve controlled by a microcontroller

30 or a microprocessor 17. As illustrated in figure 1, the
microcontroller 17 and the electrical component 7A of the
solenoid valve 7 are placed in a casing 19 which ensures
separation of these elements from the mechanical part 7B of
the solenoid 7, the cylinder 5 and the communicating

35 connection 9. This arrangement increases the safety of the
device as regards risks of explosion when flammable gases
are used as the propellant gas or when the device itself is



the device is installed in a hot or tenperate climatic zone, know ng that
an increase in tenperature reduces the mass air flowrate. 15 Even nore
preferably, ‘the injection of propellant gas is interrupted when the
pressure.of the air in the conduit passes below a | ow pressure threshol d.
In figure 1, the reference 15 denotes a pressure sensor nounted in 20
connunlcatlon with the ventilation conduit 1. This arrangenent nakes it
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illustrased in figure 1, the n1crocontro||er 17 and the el ectrical
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G st benceschi Lhs:geegaavtraundng {he devie, 1, gaecrdamee Lt (he
t he 17 possesses analogue-digital converters for processing
these signals according to an algorithm prerecorded in the
microcontroller or loaded into a microcomputer driving the
15 microcontroller at a distance. The algorithm is used to
calculate an open time of the solenoid wvalve.

This arrangement makes it possible to manage the injection
of the substance into the conduit with a great degree of

20 flexibility. Apart from providing regular injection as a
function of the flow rate or the temperature of the volume
of air circulating and the pressure of the propellant gas,
or furthermore interrupting injection in the case where the
low pressure threshold in the conduit is crossed, the

25 microcontroller makes it possible to programme the ejection
of the substance for example on a timed basis.

Provision is made to process the indicated value of the
pressure of the propellant gas in the cylinder so that the

30 microcontroller displays a signal that the cylinder should
be replaced when it is empty. It is possible for example
to store the initial quantity of the liquid organic
composition contained in the cylinder in the memory of the
microcontroller, as well as the relationship for

35 extrapolating the remaining quantity as a function of the
reduction in pressure of the propellant gas.



flow rate sensor 13 or the tenperature sensor, and as appropriate, the
pressure sensor 15 for the volune of gas <circulating in the conduit, are
connected to the 10 m crocontroller 17 to which signals S11, S13 and S15
are sent indicating the values detected. The microcontroller 17 possesses
anal ogue-di gital converters for processi t hese signals according to an
algorithmprerecorded in the mcrocontroller or |loaded into a
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or the temperature sensors, as well as on extrapolation or
15 correction curves. If a new quantity of the substance to
be dispersed in the volume of air is fixed, the
microcontroller calculates the new open time of the
solenoid valve as a function of this new quantity and the
numerical values emitted by the sensors.
20
As can be seen in figure 1, the initial or nominal values
are entered by means of a keyboard 18 on one front face of
the casing 19 so as to be transmitted to the
microcontroller 17. The different values used by the
25 algorithm are displayed on a screen 16 positioned at the
side of the keyboard 18 on the front face of the casing 19.

Figure 2 illustrates an injection cycle performed by the
microcontroller 17 for controlling the opening of the

30 solenoid valve 7. References 31 and 43 denote the start
and end of the injection cycle respectively. The reference
33 denotes the initialization of the microcontroller during
which are fixed the initial quantity L of the liquid
organic composition contained in the cylinder 5, the flow

35 rate Q of air circulating in the ventilation conduit, the
quantity C of substance to be dispersed in the volume of



progranm ng. Progranm ng the mcrocontroller uses initial 5 values such as
the quantity L of the liquid organic conposition contained in the cylinder
or nom nal values, such as the flowrate Qof the air circulating in the
ventilation conduit or the quantity C of substance to be dispersed in the
vol ume of air considered. The algorithm]Q for calculating the open time T
of the solen0|d valve is based on these Initial and nom nal val ues, on the

variable nugerigal vabUSSHERSYEY RInEEOM L2iGNVRLSHORLES suBg e asiqnal s

emtted by t pressure sensors, OW sSenso or the tenperature
sensors, asi@etP ke Gﬁséﬁﬁﬁééolatlon or 15 correctlon curves. If a new
quantity of the substance to be dispersed in the volune of air is fixed,

t he nicrocontroller cal new open tine,of t §heﬁkﬁ?0|d val ve as

&ulates th%
a function BFEBRPECRetPqlEROEES andithE tRSier ARLHNIAN ed by the
sensors. 520pAsssameb® &senofnthegaﬂe is theckeidt wdlthotheoriidalofvahees are

entered by fegns of gokexhoard i enaone LLant La4q.0f ool he RSN 18 so as
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the keyboar d,18,9p HEenBEOQErEQQQtQE he %ﬁ%'%%nﬁﬁl%F'Q%%e 2 illustrates an

injection cycle perforned by t n1crocontro | e for controlling the
openi ng of MAETIGOBEIERSEH 9§F@§I?PtﬁeﬁéﬁeH@é@cﬁﬁoénﬁyﬁéedéﬁbﬁé tRe start
and endiof pb’!@vbﬁjteﬁhl aac@mllatﬁaslp@ft p\i@b)éll'éh(t gafserlelmtele 33 denotes the

initialization og ﬁ cro Eroller % %1 relflxed the initial
quantity L BPVER&T Pﬁﬁl CoM, 3& &Hﬁ8§FF ] 1@§hF En&d S t7%e cyl i nder 5,
t he f!om/ 3§ymhbélﬁbdfba|the|a¢qbthhgn|ﬁlgheeventlH&ElmnommmmWUIolﬂhe
quantity C Qbnaubgt aReea b2 kY dharetiedn Aet e ¥AUTBAhg 19

signalling the absence of air circulation in the conduit.

15 If on the contrary the pressure is greater than the low
pressure threshold, the cycle is continued as indicated by
the arrow O.

Reference 37 denotes a second test during which the

20 pressure P(11l) of the propellant gas in the cylinder 5 is
checked with the aid of the pressure sensor 11. If the
pressure P(1ll) is below a predetermined limit value
indicating that the quantity of liquid organic composition
contained in the cylinder is insufficient, the

25 microcontroller shuts down the injection cycle as indicated
by the arrow N and sends a message to the screen 16 of the
casing 19 signalling that the contents of the cylinder are
insufficient in liquid organic composition. If, on the
contrary, the pressure P(1ll) is greater than the

30 predetermined pressure, the cycle is continued as indicated
by the arrow O.

Reference 39 denotes a third test, during which the
scheduled time period H during which the substance is to be
35 dispersed in the conduit is checked. 1If the time of the
test is not included in the scheduled period, the
microcontroller interrupts the cycle and sends a message to



10 air, and the scheduled tinmes H during which the substance is to be
di'spersed. ‘Reference 35 denotes a first test, during which the 5 pressure
P(15) of the air is checked with the aid of the pressure sensor 15 nounted
on the ventilation conduit. If the pressure P(15) is below a |ow threshold
indicating that the air is not circulatjpg in the conduit, the

m crocontroller interrupts the injection cycle so as to 10 prevent an

accumul at i oehef se&eeel Lsaghaqqs.ngn thie wadRy e pbetle%eowtwttle lgataler upt i ng
the cycle is ynbol i zed he arraow_N in gure . The microcontroller

sends a nesyéég FSSPﬁgtsEPeeﬁelﬁcgﬁdPHEch§Fﬁ d) §eCOrEFA- i ng t he absence
of air circulation in the conduit. 15 If on the contrary t he pressure S
greater tha t | ow_ _pr.essure threshol.d, the. c ont.i_nued

T cated by thE SPPSRIGE KeRsr ohEE B Caaonseta 82 SR et EAthg whi ch
the 20 pbesspes P(me) Toforh&her spdlenaid yadven aceerdyinionder thei s checked
with the aiguohelBs Bf 8ESULEEARA chlpel fdlfs%%rserde%urt%e%ftﬁmes&e' ow a

predet erm n val ue | catin quant ity of |qU|d organi c
conposrtlonaléonFQPn§&°Wnr9ﬁ@ &y Ptnd PérlﬁéﬁFPﬁéﬁéﬁﬂ i &hes

m crocont r okkakighut sndewnduhie, |@m@CEh%an%%EQIQSPIQQDC@Ee@heby the arrow N
casi ng .19 signallj t.hat the

and sends a_ness e ,scr e of. the

contents oprHQeigﬁpﬁngsaF@ G sEV LO0sT | AT PREIEIG GAMTENCoRdodi®t i on.
If, on the senntbgryhetmecmbesaumelReklﬁ7l$ogt®&teblbmmidlwaxﬁé 7 as
predet er m ned PLESSULE: :{NesaYeke sl shantlinued s lndicaled iy he ar row

0. Reference enot es "a th test
period H dusiggaihiSéh nnélgabsmeneeerpreesu@e of the propellant gas 1n

the cylinder and the nominal value Q of the flow rate of

the air circulating in the conduit or the signal S13
15 indicating this flow rate, so as to obtain a quantity C of
substance dispersed that is as regular as possible. As
indicated previously, if the air flow rate falls in the
conduit, the open time of the valve is reduced. On the
other hand, if the pressure of the propellant gas falls in
20 the cylinder, the open time of the valve is increased.

It should be noted that the open time T of the solenoid
valve takes account of the charge introduced through the
communicating connection linking the valve to the

25 ventilation conduit. At an equal pressure of propellant
gas in the cylinder, the longer the communicating
connection, for example, the longer the open time of the

solenoid valve.

30 The quantity of substance propelled by the propellant gas
during the open time of the valve is advantageously
conveyed to the ventilation conduit by an auxiliary flow
injected into the communicating connection downstream from
the valve. As can be seen in figure 1, the auxiliary flow

35 consists of an airflow created by the pump 10 discharg ping
into the injection circuit 8 mounted as a bypass with
respect to the communicating connection 9.




35 dispersed in the conduit is checked. If the time of the test is not
I'ncluded in the schedul ed period, the mcrocontroller interrupts the cycle
and sends a nessage to 11 the screen signalling the waiting position of the
device wth respect to the schedul ed period recorded. In the opposite
case, the mcrocontroller calculates an ? open time T for the solenoid

val ve according to the quantity C of sub% ance to be dispersed in the

o O B mebdE Lkowhagt§i§gﬁgeagﬁta'Ehg' AdkaL! 20ck-BabBea YARGLLA! ON

condui t e pressure prope gas in the cy
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si gnal 811 |nd|cat|ng t he pressure of ant .gas in the cylinder
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quantity C o nce ersed that is.as '

a % ? e 3 gﬂ a ung sghble. As
i ndi cat ed p?EEFb Sl FYeRBUSF, 17 6RFVEYEST AP §5Fn PW@ GRGdE, the open
time of thecuaheetnsnredeedauﬁmluhey 6fber mhgnd lsof behespdessur e of the

propellant i | 8,084 I s} 8RektTBAOhL AR vVEl Ve is

I ncreased. Eﬁk gugglagtgggt%é#ﬁlﬂgegtgngtgge %Etggthgusoﬁgngld val ve
t akes accouﬁbaﬁﬂetﬁé 6Mé#§éerntroduced through the comunicating
connectipgn |inking the valve to the 25 ventilation conduit. At an equal

ressure of _propell ant he cylin he | ong e co nicatin
P orrect Fon TRE BERaEIEy 9FnabPshasre! ke Baehibrraten She the FOTONG OB vol

30 The quanahtylsfaaubﬁtageeupﬂgpebnedlbyeﬁhbypthpehh&mbcgasroduémngrthe

open tine O%l%?%p%%Eggsb% ggvgn%%ggggghyof a variable representing an

initial quantity of pollutant material in the volume of

15 air. The device described previously includes to this end
a sensor connected to the microcontroller or to the
microprocessor and designed so as to determine the quantity
of pollutant material present in the volume of air.
Preferably, this sensor is an electronic nose. The

20 substance to be dispersed is a pure liquid organic
composition or a fragrant or disinfectant principle
contained in solution in a solvent, for example ethyl

alcohol.

25 The propellant gas is a mixture of the butane, propane and
isobutane type for applications where the volume of air is
not exposed to sources of heat that could bring about
ignition of the gas. 1In the case of a risk of ignition,
nitrogen, carbon dioxide or air itself is used as the

30 propellant gas. It should be noted that alkanes provide
greater solubility of the organic substance in the air than
nitrogen or carbon dioxide.

The injection pipe 3 is in the form of a metal or plastic
35 tube 3A drilled with injection holes 3B. The tube 3A is

connected at one end to the ventilation conduit 1 via a

fixing plate 21 and a threaded connection 23 provided with



conveyed to the ventilation conduit by an auxiliary flow injected into the
communi cat ing connecti on downstreamfrom the valve. As can be seen in
figure .1, the auxiliary flow 35 consists of an airflow created by the punp
10 discharg ping into the injection circuit 8 nmounted as a bypass with
respect to the communicating connection 12 By neans of this arrangenent,
the charge introduced through the comunicating connection I s reduced,

whi ch makesai beapossitikechd bedune 1BOBBROLLTE he! REmtabYeacTh

auxiliary f om1a so makes 1t possible to Ccrease e spee ich the
subst ance pFeRBEFEHCByiBhELPPBBERAant gas outside the cylinder is conveyed
I n the conmuni cating connection. The auxiliary flow may al so be used for

rapidly purging.the conmunicatin nection during a chan of cylinder.
10 The quan?b?ydbﬁm§§8§t8£cgﬁ gé EBBPabQEan3Phgsv8FﬁE§rgg1Yair is
advant ageougkgatakcuhathd bgnthelnregtoantfokher condudtcthpnodesser as a

function of rLab r ent | a Lnit q ' f |l ut ant
material in® éévgﬁ H@s %B;EE Tﬂ%ﬁegarbﬂgéhgégcgﬁgggk EV|§§sly i ncl udes
to this enddlatséhgbnononﬁech@dsubstEBCﬁ1cnocbntccntee oi toet konduit

i croprocesgal eaatggﬁueagdtaogéaakerdahgkakmetghefquﬁ@tbhxstghceoahutant
mat eri al present In the volunme™of air Prefera his sensor is an

el ectroni ¢ hBSeVoFHBe20fsabEt andE ?BOHéddP§p§P§§§ thag Sheelnigetdosr gani c

conposunoonpmpeasfﬁagwaahd@awdlsraﬁeehenboaaumﬁlmlend@ ehabﬁedylafseh@tlon
in a solvent | e _eth

m xture of FxégﬁéFﬁngnBBrQSQHé Sﬁ gggBEFEWSEE 58 ?greaasﬁ. gﬁpéﬁglﬂﬁere

t he vol une 32 hetwesn the communicating connection 9 and the tube 3A.
As can also be seen in figure 1, the injection pipe is
bonded to earth so as to prevent any accumulation of

15 electrical charges.

Provision may be made to use injection nozzles in the place
of the injection pipe. Provision may also be made to use
other systems, for example filters, for splitting up the

20 organic composition into droplets or for vaporising it.

In the example illustrating the invention, the cylinder 5
is protected by a hood 25 secured to the casing 19. The
latter is fixed to a wall or mounted directly on the

25 ventilation conduit. According to the quantity of
substance to be dispersed in the volume of air, cylinders
of different capacities are used, typically of 100 cm® to
1000 cm®. For a flow rate of the air circulating in the
conduit having a value below 1000 m’ per hour, a single

30 cylinder is sufficient for a day’s use at a concentration
of a few ppm of substance dispersed in the volume of air.
For an air flow greater than 1000 m®> per hour, a minimum of
two cylinders is provided and a means for automatically
switching from one to the other when all the organic

35 compound of one is injected, or for replacing one cylinder
by another containing a different substance, for example a
different perfume. As indicated previously, injection of



not exposed to sources of heat that could bring about ignition of the gas.
In the case of a risk of ignition, nitrogen, carbon dioxide or air itself
is used as the 30 propellant gas. It should be noted that al kanes provide
greater solubility of the organic substance in the air than nitrogen or
carbon di oxide. The injection pipe 3 is gn the formof a nmetal or plastic
35 tube 3A drilled with injection holes é The tube 3A is connected at one

end to the ti i on t % n 1 _an t hr eaded
connect | on S5epFuBblaRcEPRHNL che kBnBu kK BaRETof oBITre | PR
communi cat i RYOPESAAREL BBA CONsRAPEEr E@Ietherdiwaibt &heoPrghR@icnj ection hol es

3B is pref eE@Hsz@tﬁ!bﬁatlﬁr thl theiaeekr @Lhd@%ng@s%hr%henﬁR@@U'ﬂt than it is
close to its- mal is arrangenent encour a %ﬁ P# he. distribution of the
t Frb

subst ance i ROER& i@nFPer8§uFﬁet Snd&FPONSRd td Gt&s ey igre&Cef

uni form by minthemswhehaacaeiwnsubBeavekude afispeirseld iskoulttieb&onomed tpat
t he |nject|o 10 p| mﬁthdr fro he conduit 1 independently o

t he cyllnde? glEy ﬁ%gH%aﬁﬁnghe |nﬁ%rﬁgﬁl &'t hreaded connection 22

bet ween the conmmuni cati ng connection 9 and the tube 3A. As can al so be

seen in figgpe %al%@e7'EFGQB PQtEbE@ M&thbﬂﬂ@egubgtgﬁkkht%ob%5 to prevent

any accunul ation of 15 electr char Provi sion may made to use
i nj ecti on nB38PBESPA -t héNpPagEicyfarhé |ﬁFeéﬁﬁéﬁtﬁpﬁetOPF@¥nﬂsé@nnay al so
be nadeibo use other systens, for exanple filters, for splitting up the 20
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directly Onthgeventilation conduit 1 and thus contributing to a more
effective dispersion of the substance.

15
The communicating connection 9 is made of stainless steel
or plastic material and is designed to resist excess
pressure. It is fixed to the cylinder 5 by an end piece 6
also in stainless steel or in plastic material, making it

20 possible, by virtue of an internal valve, to unscrew the
cylinder without the substance dispersing into the ambient

volume.

It should be noted that in this embodiment, the device has

25 the following additional advantages : low weight, reduced
overall size, low electricity consumption and minimum
maintenance.

According to another embodiment of the invention (not

30 shown) the device is installed on a vehicle and the battery
of the vehicle is used as the electrical supply of the
microcontroller and the solenoid valve. The volume of the
cylinder is typically 100 cm’® and the propellant gas is
preferably nitrogen or carbon dioxide. The dimensions of

35 the injection pipe are adapted to the ventilation conduit
of the vehicle inside which it is mounted. The
concentration of the substance dispersed in the volume of



25 ventilation conduit. According to the quantity of substance to be
dlspersed In the volunme of air, cylinders of different capacities are
used, typically of 100 cnB to 1000 cnB. For a flowrate of the air
circulating in the conduit having a val ue bel ow 1000 nB per hour, a single
30 cylinder is sufficient for a day's usgzat a concentration of a few ppm
of substance dispersed in the volume of arr. For an air flow greater than

1000 8. peraheupe. Bnff DEAYILEN 5 of 4R, GKEERTRESOL A, RECKE AR ARGna ERANS [ OF
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i ndicated p eV|ousI¥ i n %ectk n 14 t sg hancel into the condU|t by
expansi on of tREZCHFSRBI FQAt 58s°88ﬂt5ﬁﬂ8d OE EheP1aFPA% KEL8FgaRi &
conposi t sonfuncthencygfi hber tamgerapnessofefheakescuflatpogsebireiso reduce
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di sper sed |§?E£?§egghﬁg$eg B? g.Fgm?Fgﬁgg?Fzgghgg?hggggﬁgﬁi#B %ﬁg val ve 7
i s conpatibvenwiintipe seBduakice to be dispersed. In particular it is
resistant to corrosion. 10 Advantageously, provi si on is made to position a

deflector 27 for SI urbln% Ianbnar flow of th lune of air in the
venti| ati onlEoRBAPEA1P§nBOF GstBBEtF BufFAgrEBta ro é518FF€EPP§e di spersi on
of the sobsthacaectéb dBethenwubseahcagteobredikpbr8eds igndetofinstaspBllEss

s Tixed t 0% eCEgPTaErCEoRy Tk sHE §ROER L8, P phk, TEER, aBTIBMCEo, i
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pl asti c mat anyabubgbknag that can be dlspersed in air. The number of

cylinders or injection pipes is also not a deciding factor.

15 Similarly, the ventilation conduit may be traversed by a
fluid other than air without the method and device
described previously being modified.

Finally, it should be noted that the invention is not

20 limited to putting the volume of air into movement by
circulation in a ventilation conduit. Other types of flow
are possible for the volume of air. Provision may be made
in particular to cause a volume of air, that is initially
contained in a chamber under pressure, to flow through a

25 conduit. The volume of air is injected into the conduit at
the same time as the substance is injected by expansion of
the propellant gas contained in the cylinder. The period
during which the substance is injected is set as a function
of the period during which the volume of air flows through

30 the conduit, and the air flow rate. 1In a method of
operation controlled by a computer, the microcontroller
previously described is used to control the opening of the
solenoid valve of the cylinder and at the same time the
opening of a solenoid valve mounted on the chamber

35 containing the volume of air under pressure.



20 possible, by virtue of an internal valve, to unscrew the cylinder

wi't hout the substance dispersing into the anbient volune. It should be
noted that in this enbodinment, the device has 25 the follow ng additional
advantages : | ow weight, reduced overall size, low electricity consunption
and m ni mum mai nt enance. According to angther enbodi ment of the invention
(not 30 shown) the device is installed on"a vehicle and the battery of the
vehicle is he ce rega ot MGl nter ol Ler he
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10 character of the substance to be dispersed-is not in itself a deciding
factor for the invention. The latter applies to any substance that can be
di spersed in air. The nunber of cylinders or injection pipes is also not a
deciding factor. 15 Simlarly, the ventilation conduit nmay be traversed by
a fluid other than air without the nethod and device described previously
bei ng nodifi ed.



Finally, it should be noted that the invention is not 20 limted to
putting the volune of air into novenent by circulation in a ventilation
conduit. O her types of flow are possible for the volune of air. Provision
may be made in particular to cause a volune of air, that is initially
contained in a chanber under pressure, to,flow through a 25 conduit. The
volume of air is injected into the conduit at the sane tine as the
substance is injected by expansion of the propellant gas contained in the
cylinder. The period during which the_substance is injected is set as a
function of the period during which t&eRI¥8une of air flows through 30 the
conduit, and the air flowrate. In a nethod of operation controlled by a

conputer, t? nh gﬁ a %rgller reV|ousI¥ dgscribed is_used to control the
openi ng of the sol'8Hofd vgﬁ§8e PLPHedcHPPREBFACEnd Bt PRRELSHABT Prre t he
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Met hod for Eh er5|ng st ance
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substance is bbﬁgfaiﬁgdlaélgefgﬁetgeﬂd ket gylaaibgtgaloglaecxk'eﬂsf (5)
cont ai ni ng t stance to I sper se a Cco
pressure (P1ll) of the propellant gas in the cylinder and of

15 an indicated value of the flow rate (Q) of the air passing
through the conduit.

2. Method according to claim 1, characterized in that
injection of the propellant gas is discontinued when the

20 air pressure in the conduit (P15) passes below a low
pressure threshold.

3. Method according to claim 1, characterized in that the
substance propelled by the propellant gas is conveyed to
25 the conduit by the injection of an auxiliary flow.

4. Method according to claims 1 and 2, characterized in
that the substance is injected by opening a solenoid valve
(7) controlled by a microcontroller or a microprocessor

30 (17) programmed for

a) initialising (33) a variable representing the quantity
(L) of substance contained in the cylinder, a variable
representing the throughput (Q) of air flowing in the

35 conduit, and a variable representing the quantity (C) of
substance to be dispersed in the volume of air,



10 propellant gas outside the conduit (1), and by expanding the propellant
gas so'as to inject the substance inside the conduit, characterized in
that injection of the substance is controlled as a function of an

i ndi cated value of the pressure (P11) of the propellant gas in the
cylinder and of 15 an indicated value of .the flowrate (Q of the air
passi ng through the conduit 2. Met hod % cording to claiml, characterized

N that ingectiomehalh g_f, PEARCLLIR 025 51 dfseaatl nusd whea the 20 air

pressure in the ¢on asses I"ow ™ "pressure | d. 3.

Met hod accopdesgure ¢Pabm in &her gondiiifed in that the substance propelled
by the propellant gas is conveyed to 25 the conduit by the injection of an
auxiliary flow 4. Method according to clains 1 and 2, characterized in
that the sufst SREEKABT) niBcEBE BYTBp&ki AgSECSBLeR6FE Valle EEP) control | ed
by a m cpocprteslirer (PL1a @ifCthpr peepedlad® ghi) ipr epeayadnber,: a)
initialising (33) a variable representing the quantity (L) of substance
contained in the cylinder, a variable representing the throughput (Q of
air flow ngdin phen3sgctheuispleanddavadriealile depriegenn egerhéiqearitity (C)

of  Subst aneg L Becdl speeogdich sthe ool Al cAia1 18 By ghecking, in the
514)

formof a first test the conduit, c)
checki ng, |Erpﬁ@1ﬂéﬂﬁ16ﬁsa §éc§ﬁ§ ﬁé@ﬂ F@?ﬁ heOfStbﬁe§§ﬁr@a@P}£E of the

propel | apt ﬁﬁ%oh@ht Iﬂﬂeckﬁbhﬂdﬁh dhdopeniche Eantkenqicd ¥al websthn@er i ng an
open time (7), b i Eulg% gw ? func i on of pressure (Pl11), of the
propel | ant §8sPeof 1PREAFEGnIPatle OP Bpetﬁé &t ‘passing 10 through the
conduit, and of the quantity (C of subst ance

5. Method according to claim 3 characterized in that the

quantity of substance (C) to be liberated in the volume of

15 air is calculated by the microcontroller or microprocessor
as a function of a variable representing an initial

quantity of pollutant material in the volume of air.

6. Method according to one of the preceding claims,
20 characterized in that the volume of air is made to flow
inside the conduit (1) by injection from a compressed

chamber containing air under pressure, or by circulation.

7. Device for liberating a substance, in particular a

25 fragrant or disinfectant substance, into a volume of air
flowing in a conduit (1) comprising an injection pipe (3)
mounted inside the conduit, an outer cylinder (5) outside
containing the substance to be dispersed together with a
propellant gas under pressure, and a valve (7) mounted on a

30 communicating connection (9) between the cylinder and the
injection pipe, the propellant gas expanding on opening the
valve so as to convey a quantity of the substance to be
dispersed from the cylinder into the conduit via the
injection pipe, characterized in that it additionally

35 includes a pressure sensor (11l) determining the pressure in
the cylinder and a flow rate sensor (13) determining the
flow rate of the air passing through the conduit.



to be liberated in the volune of air. 5. Method according to claim3
characterized in that the quantity of substance (C) to be liberated in the
volume of 15 air is calculated by the mcrocontroller or mcroprocessor as
a function of a variable representing an initial quantity of poll utant
material in the volunme of air. 6. Method,according to one of the preceding
cl ainms, 20 characterized in that the volune of air is nmade to flow inside

the conduitg 1)DQ¥1E91QEEb?Fé%?OHbaCQQHHr955@Harﬁbégyﬁ&eaoﬁhatﬂheg1@'r

under pressure circu . Device for liberating a substance, in
particul ar addpbippagl¥ningludesi Af EEVAAL2EULSt ARBEOT| AEECAMIBLOARLBE air

flowing in @eﬁﬁ@géthrélbfceﬁﬁrh§rnﬁl@W1hgl@ﬁEbQthtﬁé edhdufeunt ed insi de
the conduit, an outer cylinder (5) outsi contai ni ng the substance to be

di spersed together with a propellant gas under pressure, and a valve (7)
nounted ®n Q. 30Deoﬂnunhcabtdgngoaoecnhﬁm (9) chetrweenrtbhedcyhi ndar and t he

i njection pi pel.l a L.ng e so as to
convey a qusngt FyOS Ao apansfs BhBREtETe8HsBR0 B3 bRRertEhtRaly Mo
t he condurttheaprﬁesurﬂjenttbﬁ gPpduitharacterized in that it additionally
35 includes a pressure sensor (11) determning the pressure in the

cylinder and a flowrate sensor (13) deternlnrngrthe flowrate of the air

passi ng t hrdfgh Pﬁel€8nEGFPrd1§98t°D€@Pé@ dccEParagtesieedi Anythat it

charactgoi zefliciadebak b&rcaddlEb@nahbﬁctmﬁbudﬁsa&th&BEyaEmb@ menseed
determ ni ng_t he byﬁﬁgerature 0 flown the conduit. 5 9.
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i ncl udes a pressure sensor (15) determining the pressure in the conduit.
10. Device ?E?OVBEOQCEOaEEBEHEKg EBaEﬁgﬁﬁrH%eghggaEE@EiEEd in that the
valve (7) 1s a solenoid valve controlled by a
15 microcontroller or a microprocessor (17).

12. Device according to claim 11, characterized in that
the microcontroller (17) is linked to a sensor (11)
indicating the pressure of the propellant gas in the

20 cylinder (5) and a sensor (13) indicating the flow rate of
the air passing through the conduit (1).

13. Device according to claim 12, characterized in that it
includes a sensor determining a quantity of pollutant
25 matter present in the volume of air and linked to the

microcontroller or microprocessor.

14. Device according to claim 7, characterized in that the
injection pipe (3) is provided with holes (3B) of which the

30 diameter is greater when the hole is positioned in a part
of the pipe that is more central with respect to the
conduit (1).

15. Application of the device according to claim 11,

35 characterized in that the device is fitted on board a
vehicle by installing the injection pipe (3) in a
ventilation conduit (1) of the vehicle, the substance is



10 includes a circuit for injecting an auxiliary flow nmounted as a bypass
tnh relation to the comuni cati ng connection. 11. Device according to claim
7, characterized in that the valve (7) is a solenoid valve controlled by a
15 microcontroller or a mcroprocessor (17). 12. Device according to claim
11, characterized in that the m crocont @IIer (17) is linked to a sensor
(11) indicating the pressure of the propellant gas in the 20 cylinder (5)
and a senso kndi cat | f a 1 he.aj i ough t he
condui t (1)inﬁéégfgv?%géagggr%?ﬁ%u%gw%?a%ﬁP%éél%ﬁa?a %8$?§géﬂgnégﬁét it

i ncl udes a ae@AsbhedepLeRPREnY2AVAuUARL | 8)doEheoll GFaRPRPECkABEePLpr esent in
the vol ume @f cabpravdssbnked7s oighguppl ¢e@cRnthother aod BEChOBEDEESSOr. 14,
Devi ce according,to.clajm?7 ghaﬁa teriéed &n éhat he, injection pipe (3)
i s provi ded“@itt 1%%@e§a%g%fyo I1GhFEhCEhRO3BgF Bt 8R1FLCgr eat er when t he
hole is positioned in a part of the pipe that is nore central with respect
to the conduit (1). 15. Application of the device according to claim 11,
35 characterized in that the device is fitted on board a vehicle by
installing the injection pipe (3) in a ventilation conduit (1) of the
vehicl e, the substance is 20 injected into the conduit by expanding a
propellant gas, and the solenoid valve (7) and the m crocontroller or

m croprocessor (17) is supplied with the aid of a self- contained battery
fitted on board the vehicle.



