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'DESCRIPTION

The present invention concerns a process for the ionization
of a fluid, such as air used for the conditioning of a space
or a .zone for air-conditioning by ionization or, further,
for discharging static electricity and of the type in which
the fluid is subjected in an air-conditioning enclosure to
the action of at least one ionizatioh agent, such as a set
of electrode=s, before being discharged into the space fo be
conditioned by ionization.

The ionization devices known per =e generally com-
prise sets of electrodes brought to a relatively high alter-
nating or direct electric current (for example, comprised
between 2 and 5 kV for installations of considerable flow of -
air). These electrodes are disposed along geometric grids in
conduits or pipe-lines through-crossed by the gas or air to
be ionized and are present in the form of points or wires
borne by the walls of thesie conduits or pipe-lines. These
ionization installations for the treatment of gas by ioniza-
tion such as dust-removing installations by electrostatic
precipitation but prove to be much less efficient in
air-conditioning installations by ionization.

These reduced-scale ionization installations are,
for example, designed to remove static electricity that
appears on textile fibers during trituration or in sensitive

- electric equipment such as computers or integrated cxrcults,

particularly during their production and their assembly.
This lack of efficiency of medium-size ionization installa-
tions seem=s to be due to the fact that, for reasons of cost
ahd organisation of the air-conditioning installation, ioni-
zation electrodes are installed in an enclosure for the
treatment of air and the treated air is distributed by rela-

‘tively long conduits in utilization zones such as the proxi-

mity of covers of textile threads charged with static elec-
tricity or, furthermore, assembly_tables.of printed
circuits. ' : ¢

' After 9051t1ve or negative ionization of the air to
be treated, the relatively turbulent passdge of this ionized
air in the distribution conduits provokes a "recombination"
of the positive and negative ions, previously disassociated
and this "recombination" or depoclarization of the air consi-
derably reduces the ionization rate of the treated air when
it is delivered into the utilisation zone constituting a

' space to be air-conditioned by ionization.

In order to reduce the recombination of the ions, in
GB-A-1 059 417 and DE-A-2 449 227, it has already been pro-
posed to dispose the ionization organ immediately adjacent
to the discharge pipe-line of ionized air but experience
shows that the ions recombine during passage through the dis-
charge vanes or protection devices that it is necessary to
dispose about the electrodes const1tut1ng the 1on12at10n_
organ.

According to GB A-1 059 417 the 1onxzatlon of the
air can be carried out by using radiation emitter bodies
that are fixed on to the blades of a free air-blowing screw.



it

‘annexed drawings in which:

The risks of recombination during the discharge of the air
are thus rad1cally reduced but such an apparatus cannot be
appl;ed for use in jet blowing or central blowing means.

. One of the objects of the present_xnventlon is to
almost completely remove the drawback of the recombination
of the ions of the fluid such as air treated by an ionize-

. tion operation, without considerably increasing the cost of

the apparatus of treatment by ionization and by using a cen-
tral. blowing installation.

With this purpose when the discharge of the air-con-
ditioning enclosure is carried out by a plurality of dis-
charge sections adjacent to each of the outlets of which i=
disposed one ionization organ in order to reduce the possibi-:
lities recombination and/or depolarization of the ions gene-
rated by the ionization organ, the latter is pnlaced in the
space to be air-conditioned outside each of the discharge
pipe-lines of the air-conditioning enclosure.

According to another embodiment of the invention,
the ionization organ is separated from the space to be air-
conditioned by walls, perforated by a plurality of passages,
Qf a distribution chamber from which the fluid is discharged
to the space to be air-conditioned by a plurality of outlets
like those of a rose of a watering-can. The ionization organ

is thus disposed, preferably, substantially in the center of

the distribution chamber and as variant the perforated walls
of the distribution chamber are provided so as to form pro-
tection with respect to the invention ionization organ if
said organ presents dangers of exploitation, such as electri-

cal dangers for the electrodes or 1rrad1at10n dangers for a

radiocactive source.
. According to a further embodiment of the invention,

 when the means for reducing the turbulence are disposed in

the air-conditioning enclosure adjacent to the ionization-
organ, these turbulence-reducing means are positioned immedi- -
ately downstream from the air-conditioning organ in direc-
tlon of the flow of the fluid. . v

The turbulence-reducing means can be constituted by
electrodes of the ionization organ; these electrodes heing
arranged in the form of blades or threads.

As a variant, turbulence-reducing means are prov1dad
by a flattened form of the discharge section of the air-con-
ditioning enclosure in order to direct the air flow in the
form of a relatively thin blade prior to its passage before
the ionization organ. Furthermore, the discharge pipe-
line(s) the air-conditioning enclosure can have a form con-
verging in the direction of the ionization organ in such a
way as to center exactly on the ionization organ, such as at
least one electrode, the air jet to be ionized or deionizad.

Other aims, advantages and characteristics of the in-
vention will become evident by reading through the descrip-
tion of various embodiments of the invention, given by way

of non-limitative illustration and with resp@ct to the

.

FIG. 1 is a schematic representation of an ioniza-
tzon installation accordlng to the state of the art with a



synoptic diagram of the electrical equipment part; _
- FIG. 2 represents a modified version according to
the invention of the installation of FIG.. 1;
~ FIG. 3 represents in a diagrammatic section an embo-
diment of the invention applicable to a distribution of
existing ionized air provided with a raln type distribution
- system;
FIG. 4 represents schemat;cally an application of
the invention to an ionization installation hav1ng a conside- .
rable air outflow blown on a reduced section.

The air ionization installation known per se, and represen- .
ted in FIG. 1, aims at increasing the content of the dischar-
ged air into air-conditioning site 1 in negative or positive
ions according to requirements= of the electrostatic dischar-
ge of machines or apparatus 2,3 disposed in this site. In
order to do this, positive 4 and negative 5 electrodes are
arranged in an air pipe-line 6 in which the previously fil-
tered external air is blown by ventilation 7 and delivered
into site 1 by a plurality of outlet mouths or openings 8.
In order to increase their electric efficiency electrodes 4
and 5 produced in the form of one or several sheets, are
equipped with points 9 which constitute concentration zones'
of the gradient of the electric potential in the air to be
treated and from which are formed ions that are scattered in
the air to be ionized and distributed by openings 8.

Electrodes 4 and 5 are connected through the interme-
diary of cables 10 and 11 respectively, to transformers 12
and 13 generating alternating or direct high voltage (in the
latter case, rectifiers, not shown, are intercalated). Trans-
formers 12 and 13 are connected to phases 14 of an electric
" grid by the intermediary of phase indicators 15 and 16 con-
troled by an electronic adjuster 17 connected to the elec-
tric grid in 18 and subjected to an adjustment of the in-
structions value 19 via an amplifier 20. The electronic ad-
juster 17 is connected to an electric.field indicator 21, it~
_self connected, where necessary, to an electrlc field recor-
der by a wiring 22. An ionization indicator 23 placed in
pPipeline 6 can supply a negative feed-back indication to the
electronic adjuster 17 that monitors, according to require-
ments, the voltage and the direction of the voltage of the
adjustment electrodes 4 and 5.

1f reference is made to the embodiment of the inven-
tion shown in FIG. 2, in which the elements identical to
those of FIG. 1 have the same references, it can he seen
‘that positive 4 and negative 5 electrodes that were disposed
in a single zone of pipe-line 6 considerably downstream of
the outlet openings 8 of air, are brought right to the out-
let of each of slightly converging discharge outlets 24,25,
26,217 of pipe~-line 6 outside this pipe-line and already in
the =ite to be air-conditioned. In order to do this, high
voltagée cables 10 and 11 are extended to the inside or the

outside of pipe-line 6 and are connected to plates of elec~

trodes 4, 5 respectively, provided where necessary, with
points 9 and generally having smaller dimensions than_e}ec—




trode plates 4 and 5 of the example of FIG. 1.

Pipe-line 6 can be extended by conduit 28 having a
smaller diameter, feeding outlet 27 in order to serve, for
example, a static electricity discharge workplace of a sheet
of textile threads 29. The number of electrodes i=s multi-
pPlied by the number of discharge outlets that it is obvious-
ly of interest to reduce in the example of the invention,
but the actuation and generation equipment of ionization
high voltage remains identical to that of FIG. 1 according
to the state of the art. As can be easily imagined in consi-
dering FIG. 2, the possibilities of "recombination" of posi-
tive and negative ions 'in conduit 6 under the effect of tur-

" bulence and shocks against the walls of this conduit are ra-

dically eliminated and the yvield of the ionization treatment
is considerably increased in such a ratio that it largely
compensates the increase of the number of electrodes and the
necessity of setting the high voltage cables or insulated
conductors 30 and 31 from outlet cables 10 and 11 of the
high voltage generating equipment.

In solutions known per se, the electrodps are re-
cessed inside a short connectlng tube at a d1§charqe outlet

‘and this arrangement presents the advantage of protecting

the electrodes from risks of accidental short circuiting. Aa-
cording to the invention, it is wished to reduce the risks
of recombination of the ions and to facilitate their ranid
diffusion in the ambiance to be air-conditioned. For this,
it is possible to place electrodes 4 and 5, for example in

the form of sheets of threads, right at the discharge outlet

connecting tubes of the feed pipe-lines to constituting an

.air-conditioning enclosure. FIG. 2 shows one solution in

which electrodes 4 and 5 are placed in the space to be air-~
conditioned rlght at the outlet of exit pipe-lines 24-27 in
converging form in such way that the intercalated space 38
between points 9 is blown through by the air jet that es-
capes from outlets, to be diluted in the atmosphere of the

'space to be air- condxtzoned When electrodes 4,5 present

dangers of short circuiting or eleetrocution, it is possible
to surround them by a protection wall or cage or screen 39
perforated by a multitiude of passages. The ionization indica-
tor 23 supplyving a feed-back to the electronic adjuster 17
is either removed, or placed adjacent to a discharge outlet
beyond electrodes 4,5. ' .

In the embodiment shown in FIG. 3, only the arrange-
ment of the ionization electrodes 4 and 5 with respect to

the pipe-lines and distribution conduit of air or flow in

general is shown. It has been supposed that it concerns an

. air distribution of thes rain type from distribution heads in

the form of a rose of wateving-can 32 connected to pipe-line
6 in order to distribute air in all directions by a mult:-
tude of small holes 33 bhored in their wall.

In order to equip such an air distribution installa-
tion with an air ionization system according teo the inven-
tion, it iz not possible, of course, to equip each outlet
hole of a set of external ionization electrodes. Ionization
electrodes 4 and 4 connected to high voltage cables 10 and



respecf1ve1y 11 of the generating and monltorlng h1gh vol-
tage installation via a set of bars 30 and 31, are disposed
substantially in the center of the dletr1but1on chamber 34
disposed at the inside of each rose of a waterinag can 32

- downstream of the delivery conduit 35 to this rose 32, this

conduit 35 constituting, in fact " a discharge pipe of the
air-conditioning enclosure. The possibilities of recombina-
tion of the ions are reduced with respect to the state of
the art represented in FIG. 1, since it is possible to pro-
duce the rose 32 in a material such as plastic material,

_ which only provokes very few “recombinations"

The embodiment shown in FIG. 4 applies to a distribu-
tion of ionized air of a large section of which only the dis-
tribution box 36 is represented in perspective.

According to the invention, box 36 is divided by
walls 37 into a plurality of outlets 38 having a flattened

‘section and a set of ionization electrodes 4 and 5 is dispo-

sed opposite each of these flat outlets 38. Due to the flat-

‘tened form of the outlet sections 38, the air turbulence is:

reduced and the possibilities of "recombination" and depola-

rization of the ions produced by electrodes 4 and 5 are re-

duced after the outlet of box 36 that ensures a 1arge out-
flow of the air discharge.

In order to reduce the turbulence in the embodlments
of FIG. 2 and 3, plate=s or filters in pipe- line 6 are placed
immediately upstream from ionization electrodes 4 and 5.
Another means of reducing the air turbulence passing the io-
nization electrodes 4 and 5 and after the discharge outlets.
into the space to be air-conditioned by ionization consists’
of shaping electrodes 4 and 5 in the form of blades disposed

. in the direction of air flow opposite the pipe-line 6 exists

constituting an air-conditiong enclosure. )

Tt is understood that the ionization organ constitu-
ted by electrodes 4 and 5 can be replaced by electric char- :
ges obtained by friction on an insulating body or by a radio-
active body that can carry out at the .same time a steriliza-
tion functxon ‘of the fluid dxscharged by the outletq

(Translation of the c1a1ms already present in the Brltlsh
document) : :



