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APPARATUS FOR THE DISINFECTION/STERILIZATION TREATMENT
OF ENVIROMENTS BY OZONE

Field of the invention

The present invention generally finds application in the field of room
sanitation systems and particularly relates to an ozone room

disinfection/sterilization apparatus.

Background art

Ozonizer machines are known, which are designed to be placed in a closed
space, draw air out of it, and convert a predetermined amount thereof into

ozone to reintroduce it into the space as ozonized air.

Typically, currently available ozonizer machines are designed to introduce
relatively low ozone concentrations into the room, which can adequately
sanitize small to medium rooms, such as kitchens, hotel rooms or the like,

but are certainly insufficient to disinfect and/or sterilize large rooms.

Furthermore, most prior art machines do not provide safety systems, but
indicate a maximum decay time (typically 30 minutes) after which users can

access the treated room.

Nevertheless, in case of high ozone concentrations, this time may be
insufficient, as it depends on ambient parameters, such as ambient
temperature and/or humidity, that cannot be controlled by prior art

machines.

High ozone concentrations in a room may be a hazard to humans, and
even cause intoxication, permanent visual impairment or even death by

pulmonary edema.
1

CONFIRMATION COPY
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For this purpose ozone disinfection devices have been provided, which
comprise a load bearing frame with the ozonizer proper housed therein,
and also incorporating one or more sensors for detecting ozone

concentration.

For instance, US2008/0310992 discloses a similar ozonizer apparatus
which is designed to be located in the room to be sanitized and has ozone
detection sensors and a control panel, both integrated in the same

apparatus.

The panel is also able to interact with a LED indicator device located
outside the room to be sanitized to indicate whether ozone concentration in
the latter is below a minimum safe level. A similar apparatus is also known
from WO 2008/103715.

A first drawback of these prior art apparatus-is that they are designed to be

located in the environment to be sanitized.

Therefore, the control panel integrated in the load bearing frame is also
placed in the room to be sanitized, whereby the operator is not allowed to

directly operate the apparatus in an emergency.

Furthermore, this configuration requires connection between the ozone
level sensor and the indicator device to occur by wireless technology
which, in addition to having a costly and difficult implementation, are not

always reliable and/or may not be implemented everywhere.
An additional drawback of this particular configuration is poor flexibility of
use of these apparatus, that can be only used in rooms adapted to allow

stable positioning thereof, as well as access by the operator.

Disclosure of the invention
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The object of the present invention is to at least partially overcome the
above drawbacks, by providing an ozone room disinfection/sterilization

apparatus that ensures high safety to users.

A particular object is to provide a room disinfection/sterilization apparatus
that allows prompt intervention of the operator anytime, without requiring

the latter to enter the room being sanitized.

A further object of the present invention is to provide a room
disinfection/sterilization system that is particularly cost-effective and

reliable.

Yet another object of the present invention is to provide a room
disinfection/sterilization system that is versatile and can be also used to

sanitize rooms inaccessible to people, such as food silos and the like.

These and other objects, as better explained hereafter, are fulfilled by a

room disinfection/sterilization apparatus according to claim 1.

This combination of characteristics allows intervention on the machine
anytime, without requiring the ozone level to decrease below a safe

threshold and thus preventing risks of intoxication or more serious injuries.

Furthermore, an operator may constantly monitor the operation of the
system and intervene on it anytime to solve emergency situations or

condition such operation.

As used herein, the term “sterilization” and derivatives thereof shall be
intended to designate a treatment complying with the standard UNI EN
556-1.
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As used herein, the term “disinfection” and derivatives thereof shall be
intended to designate a treatment designed to reduce by killing, inactivation
and/or removal, the amount of microorganisms (bacteria, viruses, mycetes,

protozoa) at least one hundred thousand times the initial amount.

- Advantageous embodiments of the invention are defined in accordance

with the dependent claims.

Brief description of the drawings

Further characteristics and advantages of the invention will become more
apparent upon reading of the detailed description of a few preferred, non
exclusive embodiments of a system of the invention, which are described
as non limiting examples with the help with the accompanying drawings in
which:

FIGS. 1 to 3 are diagrammatic views of an apparatus of the
invention in three different operating configurations;

FIG. 4 is a schematic view of the ozonizer machine 2 of an

apparatus of the invention.

Detailed description of a preferred embodiment

Referring to the above figures, the apparatus of the invention, generally
designated by numeral 1, is particularly useful for effective
disinfection/sterilization of rooms A, such as hotel rooms, food silos,

hospital operating rooms, means of transport or the like.

The apparatus 1 may comprise a ozonizer machine 2 for introducing

ozonized air into the room to be disinfected/sterilized A.

In a preferred, non limiting embodiment, the ozonizer machine 2, as shown

in diagrammatic form in Fig. 4, may include a box-like housing frame 3 with

4
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an inlet 4 for an oxygen-containing fluid to be ozonized, e.g. air drawn from
outside, possibly a dryer device 5 for drying inflowing air to prevent the
formation of nitric acid, an ozone generator 6 for enriching the inflowing

fluid with ozone, and an outlet 7 for ozonized fluid.

The outlet 7 of the generator 6 will be put in fluid communication with the
room A to be treated, for introducing a predetermined amount of ozone

therein.

The amount of ozone to be introduced into the room may aliow

disinfection/sterilization of the room.

In a first operating configuration, as shown in Fig. 1, the machine 2 may be
placed in the room A, whereas in the configuration of Fig. 3 it is placed
outside, but still with the outlet 7 in fluid connection with the interior of the

room A.

Preferably, the ozone generator 6 may be of the DBD (Dielectric Barrier
Discharge) type, with plates, preferably ceramic plates, to generate a cold
gas-plasma, and may be configured to provide a sufficient ozone flow rate
in the fluid introduced through the inlet 4, to disinfect/sterilize the room A

being treated.

The skilled person will be able to select from time to time the most
appropriate concentration and/or that required by the standards in force.
The sterilization of sanitary products is regulated by standard UNI EN ISO
14937:2002.

Advantageously, this flow rate may be not less than 2 g/hour, preferably not
less than 4 g/hour and more preferably not less than 8 g/hour.

Such flow rate of ozone in the inflowing fluid will provide such an ozone

5
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concentration in the outflowing fluid as to ensure effective
disinfection/sterilization of the room being treated. The skilled person will

be able to select and/or configure the machine 2 to obtain such flow rates.

The flow of fluid to be ozonized from the exterior to the interior of the
generator 6 will be assisted by oxygen-containing fluid feeding means 8,
connected to the inlet 4 of the generator 6.

The apparatus 1 may further comprise sensor means 9, for instance one or
more concentration sensors, which are designed to be placed within the

room A to be disinfected/sterilized to measure ozone concentration.

According to a peculiar characteristic of the invention, the feeding means 8
are located outside the machine 2 and are adapted to be removably
connected to the inlet 4 of the generator 6.

The sensor means 9 may be located inside the ozonizer machine 2, i.e.
integrated therein, but they are preferably located outside, like in the
example of Fig. 1.

By this arrangement, the placement of the ozonizer machine 2 may be
independent of that of the feeding means 8 and possibly also of the sensor
means 9, for instance with the machine 2 being located outside the room A
to be treated, and the fluid to be ozonized directly drawn out of the same
room A.

This configuration is particularly advantageous for disinfection/sterilization
of rooms such as silos or the like and generally for any room that is not

easily accessed both by the operator and by the machine 2.

Furthermore, in the case of closed rooms A, such as silos, drawing air out

of such a room A prevents the build-up of dangerous overpressures

6



WO 2011/036644 PCT/IB2010/054319

10

15

20

25

30

therein, unlike the case in which outside fluid is introduced.

Nevertheless, it should be understood that, if no overpressure risk exists,
the feeding means 8 may be configured to draw air from outside the room
A to be treated.

The feeding means 8 may include a main delivery conduit 10 having a
suction port 11 adapted to be connected with the outside, e.g. placed
inside the room to be treated A, i.e. in fluid communication therewith, e.g.

through air vents already provided on a wall that delimits such room.

The delivery conduit 10 also has a delivery port 12, which is designed to be

put in fluid communication with the inlet 4 of the generator 6.

For instance, the conduit 10 may be simply fitted into the frame 3 at an inlet
13 thereof.

Advantageously, the feeding means 8 may include an oxygen concentrator
placed along the delivery conduit 10, which is also located outside the
frame 2 to receive air from outside the machine 2 through the suction port
11, possibly by drawing it out of the room A to be treated, and to convey a

fluid essentially consisting of oxygen to the delivery port 12.

The oxygen concentrator or the like may be selected among those that are

commonly available on the market, with no particular limitation.

Regardless of the particular configuration of the feeding means 8, these
may be put in communication with the ozone generator 6 through one or
more filters, not shown, possibly arranged within the frame 3, which may be
of any type, for instance antibacterial filters.

The feeding means 8 may also include a compressor, not shown, or

7
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another system for forced supply of fluid, which may be integrated in the
concentrator 14 to promote the flow of the fluid to be ozonized into the
generator 6.

The pressure generated by the feeding means 8 may be sufficient to

ensure fluid circulation from the inlet 4 to the outlet 5 of the generator 6.

Nevertheless, the apparatus 1 may comprise diffusion means 15 for
diffusing the ozonized fluid from the outlet 5 of the generator into the room
A to be treated.

For example, the diffusion means 15 include a suction device 16, such as a
fan, a pump or the like, which may be advantageously located inside the

room A.

The device 16 has an opening 17 in fluid connection with the outlet 5 of the
generator 6 for the inflow of ozonized fluid and a discharge therefor, which
is designed to be located in the room A to be treated.

Advantageously, the suction device 16 is external to the frame 3 and the
diffusion means 15 also include a conduit 19 for fluid connection of the

generator 6 with the suction device 16.

The conduit 19 is conveniently sized to allow the diffusion device 16 to be
located in the room A to be treated with the machine 2 located outside.

In a preferred, non limiting embodiment, the ozonizer machine 2 may
comprise means 20 for remote on/off control thereof, which may be
integrated in a control panel 21 or in a separate remote control 22, to allow
a user to safely switch the machine on/off, only from outside the room A to

be sanitized.
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The control panel 21 may be integrated either in the frame 3 of the
machine 2, like in the configurations of Figs. 1 and 3, or in a load-bearing
structure 23 or secondary frame, separate from the housing frame 3, like in
Fig. 2.

The control means 20 are advantageously connected to the sensor means
9 and the control panel 21 may preferably include a display screen for real-

time display of the ozone level in the room A.

The connection of the sensor means 9 to the machine 2, i.e. the control

means 20 may be obtained through any cable or wireless technology.

Advantageously, the ozonizer machine 2 may include a microprocessor

unit, e.g. a PLC, to program the operation of the ozonizer machine.

The PLC may be used, for instance, to program the operation times of the
machine 2 and/or automatic switch-off thereof after a maximum operation
time.

Iin a particular configuration, the apparatus 1 may also include an indicétor
device 24, preferably of optical type, which will interact with the sensor
means 9 to automatically indicate to the user that ozone concentration in

the room A is below a predetermined safe value.

For instance, the control means may include an electronic control unit, not
shown and known per se, which can be preset with such predetermined
safe value and be designed to turn on the lights of the indicator device 24,
that may be, for instance, LEDs of different colors.

The safe value may be a concentration that causes no injury to humans.

For instance, such value may be 0.1 mg/m? or 120 pg/m®.



WO 2011/036644 PCT/IB2010/054319

10

15

20

25

30

Advantageously, the indicator device 24 may be located outside the room
to be disinfected/sterilized, so that the user may be advised about the

possibility of safely accessing the disinfected/sterilized room A.

For instance, the indicator device 24 may be integrated in the control panel
21.

Thus, the user will only access the sterilized/disinfected room A when
ozone concentration therein is below the safe value, and when there is

certainly no risk for his/her health.

In a preferred non limiting embodiment, the optical indicator device 24 may
be configured to assume a first color, e.g. red, when the ozone
concentration detected by the sensor means 9 in the room A is higher than
the safe concentration, and a second color, e.g. green, when the ozone

concentration detected in the room A is lower than said safe concentration.

Visual indication, and particularly colored light alternation, is very clear to
users. Red/green alternation is particularly familiar to users, as it recalls city

lights. This will further increase the safety level.

In order to further improve the safety of the system, the ozonizer machine 2
may include an ozone scrubber, not shown and known per se, that may be
possibly remotely actuated by the remote control 22, or by commands

integrated in the control panel 21.

Thus, while the user is still outside the room to be disinfected/sterilized,
he/she can actuate the ozone scrubber device in case of emergency, for

more quickly eliminating ozone from the room A.

The above disclosure clearly shows that the apparatus 1 fulfils the intended

objects and particularly meets the requirement of ensuring high safety for

10
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its user.

The apparatus of this invention is susceptible of a number of changes and
variants, within the inventive principle disclosed in the appended claims. All
the details thereof may be replaced by other technically equivalent parts,
and the materials may vary depending on different needs, without

departure from the scope of the invention.

While the apparatus has been described with particular reference to the
accompanying figures, the numerals referred to in the disclosure and
claims are only used for the sake of a better intelligibility of the invention

and shall not be intended to limit the claimed scope in any manner.

11
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CLAIMS

1. An ozone room disinfection/sterilization apparatus (A)
comprising:

- an ozonizer machine (2) with a housing frame (3) for an ozone
generator (6) having an inlet (4) for an oxygen-containing fluid to be
ozonized and an outlet (7) for an ozone-containing fluid, said outlet (7)
being designed to be put in fluid communication with the room to be treated
(A), for introducing said ozone-containing fluid therein;

- means (8) for feeding a fluid to be ozonized, which are
configured to draw the fluid from outside and convey it to said inlet (4) of
said generator (6);

- sensor means (9) designed to be located in the room to be
treated (A) to measure ozone concentration therein;

characterized in that said feeding means (8) and said sensor means
(9) are located outside said frame (3) of said machine (2) and are adapted
for removable connection thereto so that said machine (2) can be placed
outside the room (A) to be treated and said fluid to be ozonized can be
directly drawn out of the room (A) to be treated.

2.  An apparatus as claimed in claim 1, characterized in that said
feeding means (8) include a delivery conduit (10) with a suction port (11)
adapted for connection with the outside, and a delivery port (12) adapted

for fluid connection to said inlet (4) of said generator (6).

3. An apparatus as claimed in claim 2, characterized in that said
feeding means (8) include an oxygen concentrator (14) placed along said
delivery conduit (10) outside said frame (3) to receive outside air from said
suction port (11) and convey a fluid essentially consisting of oxygen to said
delivery port (12).

4. An apparatus as claimed in any one of the preceding claims,

12
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characterized in that it comprises diffusion means (15) for diffusing
ozonized fluid from said outlet (7) of said generator (6) to the room to be
treated.

5. An apparatus as claimed in claim 4, characterized in that said
diffusion means (15) comprise a suction device (16) with an opening (17) in
fluid connection with said outlet (7) of said generator (6) for the inflow of
ozonized fluid and a discharge 3(18) for the ozonized fluid, which is
designed to be located in the room (A) to be treated.

6. An apparatus as claimed in claim 5, characterized in that said
suction device (16) is located outside said frame (3), said diffusion means
(15) further comprising a conduit (19) for fluid connection of said generator
(6) with said diffusion device (16), said connection conduit (19) being
appropriately sized to allow said diffusion device (16) to be located in the
room (A) to be treated, with said machine (2) located outside

7. An apparatus as claimed in one or more of the preceding
claims, characterized in that it comprises means for remote on/off control
(10) of said machine (2), to allow a user to switch it on/off from outside the
room (A) to be treated.

8. An apparatus as claimed in claim 7, characterized in that said
control means (20) include an electronic control panel (21) for manually

switching said ozone generator (6) on/off.

9. An apparatus as claimed in one or more of the preceding
claims, characterized in that it comprises an signaling device (24)
interacting with said sensor means (9) for automatically indicating to the
user that ozone concentration in the room (A) is either below or above a

predetermined safe value.

13
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signaling device (24) is of optical type, to assume a first color, when the
ozone concentration detected by the sensor means (9) in the room (A) is
higher than said safe concentration, and a second color, when the ozone
concentration detected in the room (A) is lower than said safe

concentration.

11. An apparatus as claimed in one or more of claims 8 to 10,
characterized in that said control panel (21) is integrated in said frame (3)
of said ozonizer machine (2).

12. An apparatus as claimed in one or more of claims 8 to 10,
characterized in that said control panel (21) is integrated in a load-bearing

structure (23) separate from said frame (3) of said ozonizer machine (2).

13. An apparatus as claimed in claim 11 or 12, characterized in

that said indicator device (24) is integrated in said control panel (21).

14. An apparatus as claimed in one or more of the preceding
claims, characterized in that said ozone generator (6) is of the Dielectric

Barrier Discharge type with plates, to generate a cold gas plasma.

15. An apparatus as claimed in one or more of claims 7 to 14,
characterized in that said ozonizer machine (2) comprises an ozone
scrubber device that can be actuated by said remote control means (20) to

allow a user to switch it on/off from outside the room (A) to be treated.

14
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