1 29 January 2004 A METHOD AND DEVI CE FOR LI BERATI NG A FRASRANE SF;e c s
DI SI NFECTANT SUBSTANCE The i nvention reJ?tes tota nEtg?giﬁPec?an? Lce for .
i 'ing a substance, in particular a fragrant or _ _ (
!h?grgtbo?une of air. At the present time, nany devices exist for_llbera};ng
a fragrant substance which nust be deposited in a vo!une90&u&@mnmn :tse
where the substance is to be liberated. In these devices, for exanple

i bstance is
incense sticks or F@pMEEHQRDEND foEvheterd mad 51 fs ggfﬁgGRﬁl\ge subs _

i i Lnly by di ffu3| on _an convecti on.
'(I:'(rjlg\s{gyrergt hlogtsomE hgo\r/\\?la;gﬁcgf a?ng?;{r‘]IFégF‘ 5SEPERANRE do not enable the
substance to be dispersed in a uniform manner in the vol une of air.

is
Fud ment f“m“ﬁ“mwgﬁtﬂ%aﬁﬁ%éﬁﬁﬁﬁﬂ%ﬁ A g a SR IES tService or
nd si
ggbgﬁﬂﬁ%’ e rrpq% s shpnseesisi \.{Bildrlquisan‘ fa dirgraoncant rati on of

AGUAN her the space is
bst anci sis e dubsddeed ilo LAY E Q § et
Egg zﬁaflaor too |l arge, conpared with ()fﬂe quantlty enltted by the device. It

is unnecessary to 25 recall that the quantity of perfune creatlng an

of few
agreeabl e @én@hﬁl@meb@mtatﬁuﬁﬂnnbﬁwn@eVidé%U@Miét £ N8 @48 5b9§%nces for

i ch Fhe aeaaprRntPBibsclites MR ot silal be depgr Hdn 8 Foxedimg biit oshol .
30 In onerais ihErafsshene Ghe suistanot desper 50D idkgakeq cO 0 more
Vol un of alr g o tendnt orgexpab FparephbenstiPS: &ht Sbpagntuneect ant
subst ance I%grdgea ting natural essences, the substance is conveyed
into the volume of air mainly by diffusion and natural
convection. These wmethods 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, adjustwment
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 quantity 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.



35 the conduit. Circulation of air in the conduit creates forced convection
whi ch produces a nore uniformdispersion of the substance in the volunme of
air to be treated. 29 January 2004 2 The fragrant or disinfectant substance
is generally dissolved in a solvent with which it fornms a liquid organic
conposi tion. The organic conposition may al so consist o0f29 Jaheary 26@r ant or

di sinfectant substance in the pure state., 5 The liquid is contained in a
cartridge. In order to disperse the subé ance in the volune of air, the
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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

25 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



and a conpressed 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 tinme. In this
way, the propellant gas inmediately carries the fragrant or 29 January 2004
3 disinfectant substance to the injection region of the 2@daaiy200Rapid
injection provides a fine dose of the substance liberated in the volume of
air flowing in the conduit. If the substance to be liberated has to be 5
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therefore provided in the volunme ot air: ‘
starting and stopping the expansion of the propellant gas
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 5 716 011 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 ;f 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
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To this end, the invention concerns a nethod according to 30 the preanble to
claiml, characterized in that injection of the substance is controlled as a
function of an indicated value of the propel  ant 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 presspy ganang 2004t he flow
rate of the air passing through are usedyso as to obtain a concentration of
t he substance 29 January 2004 4 dispersed in the volune of air that is as
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air paSSIHQEﬁ 0 &%nt{Bn extends to a device for liberating a

substance, 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 wmanagement 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



Advant ageously, the valve is a solenoid valve controlled by conputerized
means such as a mcrocontroller or a mcroprocessor. This arrangenent

provi des flexible 30 managenent and autonmatic control of the quantity of
substance di spersed. Provision is nade to programe the mcrocontroller so
as to control the solenoid valve at a distance with the2@«isusdy 2804

m croconputer. 35 Conpared with a conpresgsor forcing the liquid to be ejected
out fromthe cartridge into the conduit, the cylinder containing liquid
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m crocontroller controlling a solenoid valve in a device of the invention. A
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igure 1 is a schematic diagram 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



vol une of

air by forced convection and |leads to a perfuned environment or to

air containing an active disinfectant principle. 30 A cylinder is positioned
outside the conduit containing the substance to be_dlspersgddand a O
conpressed propellant gas, and the propellant gas is expanded so as
inrgct the substance into the conduit. 35 In figure 1, 20dhmragn2@41 denotes a
ventilation conduit in which a volune ofgair circulates. Air circulation is
produced perpendicular to the plane of figure 1 as 29 January 2004 6
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On opening the valve 7, the propellant gas expands so as to
inject the substance to be dispersed into the ventilation
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 carriedf
out rapidly after opening the valve, due to the immediate
expansion of the propellant gas.

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
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.

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
in the conduit falls, the open time of the valve 7 is
reduced. On the othér hand, if the pressure of the

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



pressure of the propellant gas in the cylinder and an indicated value of the
flowrate of the air circulating in 25 the conduit. In figure 1, the
reference 11 denotes a pressure sensor nounted on the conmuni cating
connection 9 between the valve 7 and the cylinder 5, and the reference 13
denotes a flow rate sensor nmounted on the ventilation @®fahwaty 200430 Val ues
of the pressure of the propellant gas inthe cylinder 5 and the flow rate of
the air circulating in the conduit 1 are used in order to obtain as regular
as possi bl ehenjadvieod éf tihersabstianc®hikf utbeodi valliew gaven3byi Bhthe
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the sensorgitlthRad i3 hBusinBkesaktppesshble to maintain a concentration of
t he substance dispersed in the volune of air that is as |inear as possible.
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in temperature. A correction is in particular useful when
the device is installed in a hot or temperate climatic
zone, knowing that an increase in temperature reduces the
mass air 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. Injection is once again

25 started when the pressure in the conduit becowes 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



interrupted when the pressure of the air in the conduit passes below a | ow
pressure threshold. In figure 1, the reference 15 denotes a pressure sensor
nmounted in 20 comruni cation with the ventilation conduit 1. This arrangenent
makes it possible to prevent an accunulation of propellant gas in the
conduit, which contributes to the safety of the device,2%Jangay 0@l ar in the
case where a flammuble propellant gas i used. Injection is once again 25
started when the pressure in the conduit beconmes normal again. In the

enbodi nent EﬂS?gﬁgtbniFPE§PP8@énﬂﬁeWPﬁ€§nFP8ﬁ? the? YaFleC¥ pyPiOSdPBROId
y?:ve contambtedyby,athierﬁﬁ@ahgéhbﬁt §Qe??nasT%ﬁyogl@ﬁ§§éﬁégﬁétiéf“
illustrate , a1 m.crocontro [ nd.the el eCtrical conponent
7A of the %%?%&%?%ﬁggévén7g% eaﬁFﬁcgarFﬂuﬁgéﬁgingléeﬁﬁFEh &Hsures

separ ati on @fcohdancel eihtht shér shmhierdschanfoatepart 7B of the solenoid 7,
the cyliader 5 and the comuni cating 35 connection 9. This arrangenent

i ncreases the safety of the device as regards risks of explosion when

f1 anmabl e ghdessens@rukbdfas the prepsuranef gbke opropehlaht dawj cehétsel f s

8 29 Januarﬁla@%at@cgé@@lo'tn1§U<5£oeﬂéiE@%;I)&Pﬂ&réhgéﬁséﬁ, §Sksof explosion.
Mor eover, this arrang revents any el ectromagnetic I sturbances in the

enent p
area surroufR TP ha Teviie, PTRSSUER of eaFee 1w t FO¥ hehet wabarelsof rgdwrce. 5
The sensor dilréwtat ey phesishe ecofdihe, piopetbantceas, téhenefl ow rate sensor

13 or the t and .as . appropriate, the pressure sensor 15 for
t he vol uﬁe ﬁ@gégéﬁéﬁgﬁ agﬁlgtci’ N heR ¢ f%‘ﬂﬁqs aét]rjé M&?é@%% 3R 10 :
m crocont r o¥¢Ry MYdieatwng hthe grmlee$ldet SitFedind BiS mi@ros@mréoNicat i ng t he

~ val ues deteﬁifﬁbsggﬁ%ég(aﬂgigﬁﬁéﬂéfﬁital 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 valve.

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 i& 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.



17 possesses anal ogue-digital converters for processing these signals
according to an algorithmprerecorded in the mcrocontroller or |oaded into
a mcroconputer driving the 15 microcontroller at a di stance. The al gorithm
is used to calculate an open time of the solenoid valve. This arrangenent
nmekes it possible to manage the injection of the substa?2énuay@0dhe conduit
with a great degree of 20 flexibility. Apgart from providing regular injection
as a function of the flowrate or the tenperature of the volunme of air
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ventil ati of@sidal orkuss mllqlsﬂg:fcﬁonsm a:rmefetxtsm of the

signals emitted by the pressure sensors, the flow sensors

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 wmicrocontroller 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



di spersed in the volume of air considered. The algorithm 10 for cal cul ating
the open tine T of the solenoid valve is based on these initial and nom nal
val ues, on the variable nunerical values resulting fromthe conversion of
the signals emtted by the pressure sensors, the flow sensors or the
tenperature sensors, as well as on extrapolation or 15 c25rJaecdry@00&£urves. |f
a new quantity of the substance to be dispersed in the volune of air is
fixed, the microcontroller calculates tife new open tine of the solenoid

val ve as a f.unctio f this w quantity and the _nunerical values emtted by
the sensor €20 a%&ct;he b%cg%ée]‘ﬁ?‘ﬂ%}r‘b‘?ﬁé{ ung wit G the sHRAtEICSal ues

are ent er ed shytordsnsiliofperdesiboard 18 on one front face of the casing 19 so
as to be transnmitted to the mcrocontroller 17. The different val ues used by

the 25 algorithmare displayed on a screen 16 positioned at the side of the
keyboard 1Redeuancd ridntdgrudesofa tihe stadians 1 JudEingumnérizhi Ithest rat es an

| nj ecti on e iel T 4y diie aff GO g el Y £AJOldg the
openi ng of the 30 sol enoid valve 7. References 31 and 43 denote the start,

and end of MFETH e T PyYd dFBRtqy dihe veRd ideftdiah @ondgi tgendifes t he
initiali zittjh?aﬂ pﬁfesfmaﬁmwori_tsr W ®fw IR t%%l@% el_rfdi&ﬁ&i _ﬂH&Jtt i g' .
quantity t he l.i quid or.gani.c .conposition contained. in the cylinder 5, e
flow 35 ra‘ft%g &6t & rno% iRt ]t%é:}\?er?tqniréé’tjiton Wnduit, the quantity
C of subst aiceaaprite adilsperisectimuptie thed U eeft 28 gilay w24 ¢80 air, and

t he sc ul | ' ich t t.ance- i s .to . bhe dispersed.
Refereﬁ?g ?%X?ﬁg%‘f&%‘@gﬁ esqt%, Oﬁ?’l%&%\?ﬂiag% 7€ gnprt Ssure P(15) of the
air is chedR@enkiitia tege cainglugit .t hdnterrrupting the cycle is

symbolized by the arrow N in figure 2. The wmicrocontroller
sends a message to the screen 16 on the casing 19
signalling the absence of air circulation in the conduit.

15 TIf 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(1ll) of the propellant gas in the cylinder 5 is
checked with the aid of the pressure sensor 11. If the
pressure P(11l) 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(11l) 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. If the time of the
test is not included in the scheduled period, the

microcontroller interrupts the cycle and sends a message to



pressure sensor 15 nmounted on the ventilation conduit. If the pressure P(15)
is below a low threshold indicating that the air is not circulating in the
conduit, the mcrocontroller interrupts the injection cycle so as to 10
prevent an accumul ati on of propellant gas in the wunventilated conduit.
Interrrupting the cycle is synbolized by the arrow N i 2%Jageare2¢04 The
mcrocontroller sends a nmessage to the screen 16 on the casing 19
signalling the absence of air circulation in the conduit. 15 If on the

contrary thendressede éﬁgﬁél@i@iﬁ% Elﬁ@nwéf@iﬁ%vl%o@{@ﬁ%"@ftﬂﬁ@sm%ethe cycle
is continued. 6‘?1 indicated b the arrow 0. Reference 37_denotes a second test

during whi it hef 2P erlesker etp(dayedtled P LI TFRTRE- in the cylinder 5 is

checked with the aid of the pressure sensor 11. If the pressure P(11l) is
bel ow a predeterm ned limt value . indicating t the guantity of liquid
or gani ¢ corGr%bstf T oP P ¥t ai HEE | nt]?%emlcfﬁ?%%‘g?r?hﬁeﬁs?ﬁ%@%ﬁ%‘/ Fhe 25

m crocorfi r ghpen tsing ST doon the $o]ecdidnvairet eapidiigdtedhdy the arrow N
and sends & o NESEL S0 10 He t&a%géné%@q%%ﬁé ana oG ¢ hat the

contents of. the cylinder are insufficient” urd organic conposition.
1 f, on the @ontthg L laherPresR el HaBiy cigrabkaringan tiee 30 predet er i ned

pressure, thntchIdteids EHduiviehms tidipadadrdwp (e asf omd. Reference 39
denotes a third test, durlﬁ? f\g%l(:h t he. schedul ed tjine period_H during which
S
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signal S11 indicating the pressure of the propellant gas in
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.



with respect to the schedul ed period recorded. In the opposite case, the

m crocontrol ler calculates an 5 open tine T for the sol enoid val ve accordi ng
to the quantity C of substance to be dispersed in the volune of air, the
flowrate Qof the air circulating in the wventilation conduit, and the
pressure P(11) of the propellant gas in the cylinder. 2hJaspeni2@84 command S7
is 10 sent by the mcrocontroller 17 to _the solenoid valve 7 as can be seen

in figure 1. The mcrocontroller process"ezs the signal Sil indicating the
pressure of p petd |.ant in _the cyliinder and .the nom nal val ue Q of
the flow r ﬁ%%ﬂ$h€é a%sc?‘araliﬂ g: ?‘I}\%&T’n e C?tﬁfcﬂﬁ tlrg:rr? C&q drwio 15

i ndi cat i ng the o ireatelng ccemneaat iobt dish mdpneedt,i twhiClofmaksbsittance

di spersed thaisis A% d SR a&léjqjsfﬁ:_ilpl : indi cat preyvjously, if the
air flow rag{b’eg,flalls in the econduit, thtginbész)r{f telii%e olt ‘e valve i s reduced.

On the ot FXHAREY iFlahelsiedinkas dit massitdgeltcarinayeasealthe spead t he
cylinders tdte wiiieh tihe Aibdthmma@ipigs I isased propthawHt téeagﬁot ed that

t he open ti e 1. of th?eg sal.enpi d ., val ve takes account of the charge introduced
t hrough t hé" g&,@oﬁwﬁ 5% I’éjgerﬁ]é‘cst iGVEYRd A the G ECAtHADS5 venti | ati on
condui t. Atccamesduigin .pr @8suraendfl ipmgpa lcdnmaygad son beheisad ifrder, the | onger
t he communi : i exanpl.e, the | onger the .open tinme of the
sol enoi d var%\?)tédig,o p%%glgl?ar??ﬁ ycfoo usnulb%r‘:gt%élﬁge Cﬁpgﬁglthé)é“ 6{;‘% Br opel | ant gas
during the Chpdget iofe wflimsersal ve i s advantageously conveyed to the

ventil atg on conduit by an auxiliary flow injected into the comunicating
connection_downstreamfrom the valve. As can be seen in figure 1, the
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conmmuni cat i ng_connecti on 9. ) .
hl%roprocessor as a function of 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



29 January 2004 12 By neans of this arrangement, the charge introduced
through the communicating connection is reduced, which makes it possible to
reduce the open tine of the valve. The auxiliary flow also makes it possible
to increase the speed 5 at which the substance propelled by the propellant
gas outside the cylinder is conveyed in the communicati 2§ Jaaan®iMi on. The
auxiliary flow may al so be used for rapidly purging the conmunicating
connection during a change of cylinder 130" The guantity of substance to be

i berated in pvol ai_r ant ageousl y, cal cul ated by.the
nlcrocontroﬁléggor #ggr proggsng 33%8 PB§8FF§ﬁ 8%8 C9QPPBBF3¥98§resenting
an initial cquascktipnofispstbppamedmaterial in the volume of 15 air. The

devi ce described previously includes to this end a sensor connected to the
m crocontroller or to the mcroprocessor and designed so as to determne the
quantity ofBBoPfargkernafefhal ipdestaoni holhe Bl krepsefarablyPreferably,

this SenSOFgtéa@érehﬁCth@nbénBQ§§ rI@QoﬁOo§UEﬁéaeéﬁd&9tbehghs@ef§§d is a pure
| i quid organ |t|o Lra rant or disinfectant princi
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subst ance he air than nitrogen or on di
cylinder 5 by means of the 1ntermed1ate threaded connection

22 between 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 wventilation 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 wminimum 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



The injection pipe 3 is in the formof a netal 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 29 January 2004 13 a seal: The end of the tube opposite the
conmuni cating connection is stoppered. The diameter of Zh&numyd®d4on hol es
3B is preferably 5 greater in the central region of the conduit than it is
close to its walls. This arrangenent enéﬁhrages the distribution of the

subst ance i h of the conduit .and contributes to .greater uniformty
of the subs a%]c%k?%@&gcg% %/%‘f%n%lf%fc%rilél.lltf P?%h%}.fp%n%%o%o?édu?%at the -i nj ection
10 pi pe 3 iBrepehthrivgds oron el neddudgethéndebendent | yragdnide cylinder 5 by

reans of t heoberud ahe (s cadeth SOMNRGLLON,: 22,8 Ween L cormuni cat i ng

connection 9 and the tube 3A. As can € seen in figure 1, the injection
pipe is bRREHIE i tFederasthe penerie dhinaceiinbatdoniet Us ®l ectri cal

char ges. s Progi i wiBdh he meeestss tsted N £d1 §heazg | s d nide @l of the
i njection pipe.. Proyvision nr?% al st%?%e made, t 0 ‘'use other systens, for exanple

filters, fof <pti TP iprie o &I dnposi tion into droplets or for

vaporising it. In the exanple illustrating the invention, the cylinder 5 is

pr ot ect ed sec d.tqg the Si 19. The latter is fixed to a
wal | or no%egd‘njgl reczztﬁlﬁgoéjn&?%aet%%eﬁcq attr}?%rf'%h'iﬁﬂcfe. %g%ﬁ ding to the
quantity ofdisngstethce o maxriopased iis ttesialante tof @rsowidn nders  of
differeng capacities are used, typically of 100 cnB to 1000 cnB. For a flow

rate of the air circulating in the conduit having a value bel ow 1000 n8 per
hour, a si AYHEHPEIAUTder REOGHFFEi dhtnads t dmep it inse atdef lesriaent rat i on

27 for disturbing the laminar flow of the volume of air in
the ventilation 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 cwm® 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



of a few ppmof substance dispersed in the volume of air. For an air flow
greater than 1000 nB per hour, a mnimmof tw cylinders is provided and a
nmeans for automatically switching fromone to the other when all the organic
35 conpound of one is injected, or for replacing one cylinder bﬁéanot her
containing a different substance, for exanple a di ffer%%{antl@b’fzﬁ . As

i ndi cated previously, injection of 29 January 2004 14 the substance into the
conduit by expansion of the propellantlﬁhs cont ai ned together with the

organic ¢ [ i i he cylinder ynder pressure, es it . passible to

r eguce t he%[{%gzgoftnstceﬁ%t iJr(rL“eﬁlgcfl’et He” aaévji%sg_’%(g aacqu W%ﬂ% né)“Hé{i)@&subst ance is
di spersed ivistlaet 9 \idleurfd owfradia afi reciut atiimgp liart dgrfee dgordhe t. The valve 7 is

conpat i bl e pafeh jthe HHRIARNGER thdP S qfhseoﬁi’r%%‘l'uxj RAHC WAR e d S Tesi stant

to corrosign. 10 Advantageously, provisiorn is ma e to position a def! ect or
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condui t 51 @ghdtivh @INtH Wenfe b d e cHf fagtduia tdinspars! Qs of the
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pl astic mat&Ftar & %eé’e&gZJIYgr?ecFet“B’eFé’éﬁ%te SEOES MRESE ¢l S s fixed to
the cyli ndeensilatdonenengivete 6 also in stainless steel or in plastic
material, making it 20 possible, by virtue of an internal valve, to unscrew
the cylinder wthout the substance dispersing into the ambient volune. It
shoul d be A&t &&rouRsgk bien novies! dedditientt ragimende wirc dilsdsnfe2Bamnte f ol | owi ng

addi ti gnal cadvariagesr QRGN tanRIYcete AMELRseH 28 nb@Wigl §elkhE tY
consunption %nd_nLnlnunl ) . )
a deciding factor for the invention. The latter applies to
any substance that can be dispersed 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.



mai nt enance. According to another enbodi nent 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 mcrocontroller and the sol enoid val ve. The
vol une of the <cylinder is typically 100 cnB and the propellant gas is
preferably nitrogen or carbon di oxide. The di nmensions of 233arttuary 308¢ect i on
pi pe are adapted to the ventilation conduit of the vehicle inside which it
is nounted. The concentration of the su 4 ance di spersed in the volune of 29
January 2004 15 air of the vehicle is adjusted according to the nom nal
val ue of thEI'Hi@Wn(b’@é P £ Bl £& rSa-af bithi twh& Vﬁﬂéé&‘tfc%‘ conaurt and of
th 5549 ol enoi d
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The nunber Qorr@EddHie! S P el aI sqQ.not a deciding factor. 15
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Finally, it sshesrd ibe 2eird ddiain theH BNt { | mded to putting
the volune of air into novenment by circul at| g]el %r?%gl \?éﬁ%q Qi T Condui t .

Gt her types of flow are possible for the volume 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 volune 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 the volune of air flows through 30 the
conduit, and the air flowrate. In a method of operatior9ganiaryotdoad by a
conputer, the mcrocontroller previously described is used to control the
opening of the solenoid valve of the cylkVnder and at the sane tinme the
openi ng of a solenoid valve nounted on the chanber 35 containing the vol une
of air under pressure. 29 January 2004 16 This node of flowis parti-cularly
well suited for treating small volunmegraimgi r on demand. As an exanple, a
conduit is positioned energing close to a video screen and a volune of air
is injected into the conduit at the sanme tinme as 5 quantity of. the fragrant
subst ance OfLr.]y\:hMéhhbﬁefbﬁ:r Hﬂ@per@@hgenﬁp@ndsdaﬁcéhe1hrrggesldh&alr§¢ed Ion the
screen. Ln Ls y ry.,a ce is created.around the television
screen ih a%§8gfﬁﬁgoﬁrwﬁﬂ % %ﬁéﬁesgbggaBHefhénsérgg%um§9 gaﬁ&ﬁryl§004k17
CLAIMS 1. Mghhol fethddspevsilngeaocsubstraneemada par filowl ansadg fragrant or

(L st eCtankoSHRSLANGs: ahB 3 YOLUIRAR! od! iy ol fleclBhGh EELAPAnACYQLUIE Of alf
is made to fLOW I nsi ragrant or disinfectant

subst ance i $ibpirpEedt éBSFLﬁl§| gaet ﬁ@nél@haubv stwspmm AgCHlapienddp) (5)

cont ai ni ng tbgtgy¥hsh nﬁﬁet@uE%tﬁh%@eE§eQeaHQsﬁe?@@ﬁrﬁﬁaeg ¢8mpi-apgkhant gas
out side_t he cond and xegndln theégro pel | ant %as sqQ.as to inject
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substance 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 indicated value of the

pressure (P11) 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,



is controlled as a function of an indicated value of the pressure (P11) 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
claim1, characterized in that injection of the propellant gas is

di scontinued when the 20 air pressure in the conduit (Pl%)Jqaayeo0bel ow a | ow
pressure threshold. 3. Method according to claim1l, characterized in that the
substance propelled by the propellant gasl8s conveyed to 25 the conduit by
the injectign of an auxiljary flow 4. Method according to clains 1 and 2,
characteriz&d iGReTHRI ¢ Hegr S tirice 9% 3 rfisctte 9t o ngthe swienoi d val ve

(7) control lpgaftedytrge NEIOCOH rld eforiui: M croprocessor 30 (17) programred
for : a) initialising (33) a variable representing the quantity (L) of
substance contained in the cylinder, a variable representing the throughput
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(P15) in the conduit, c) checking, in the formof a second test (37), the 5
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to be liberated in the volume of air.

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 (11) determining the pressure in
the cylinder and a flow rate sensor (13) determining the

flow rate of the air passing through the conduit.



15 air is calculated by the mcrocontroller or mcroprocessor as a function
of a variable representing an initial quantity of pollutant material in the
vol une of air. 6. Method according to one of the preceding clains, 20
characterized in that the volunme of air-is made to flow inside the conduit
(1) by injection froma conpressed chanber containing ai29 Janaey 2@04ssure, or
by circulation. 7. Device for Iiberatinglg substance, in particular a 25
fragrant or disinfectant substance, into™a volume of air flowing in a conduit
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the propell ant gas expandi ng on opening the valve so as to convey a quantity
of the substance to be dispersed fromthe cylinder into the conduit via the
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sensor (11) . ek ni : ressure_in_the cylind n flow,rate sensor
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January 200&hegpgespuyecdnatber dionglutit .cl aim 7, characterized in that it
additionally includes a tenperature sensor determning the tenperature of
the air flowing through the conduit. 5 9. Device according to claim7,
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‘Device according to claim7, characterized in that the
11. Device according to claim 7, characterized in that the
valve (7) is 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



valve (7) is a solenoid valve controlled by a 15 mcrocontroller or a

m croprocessor (17). 12. Device according to claim 11, characterized in that
the mcrocontroller (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
flowrate of the air passing through the conduit (1). 28Japwy 2&4according
to claim12, characterized in that includes a sensor determning a quantity
of pollutant 25 matter present in the voldfhre of air and linked to the

m crocontrol|ler or mcroprocessor. 14. Device according to claim7,
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t he devi ce icoritidiresd drthosry &t tvedhi e eodryrd nstiaaldehmgekdhe i nj ecti on pipe (3)
in a ventilation conduit (1) of the vehicle, the substance is 29 January 2004
20 injected into the conduit by expanding a propellant gas, and the sol enoid
valve (7) and the mcrocontroller or mcroprocessor (17) is supplied with
the aid of a self- contained battery fitted on board the vehicle.



