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1 SYSTEM FOR GENERATING OZONISED FLUID Field of Invention
The present invention generally relates to a system for generating
ozonised fluid. 5 Background Social and technological advances have
resulted in higher expectations for quality of life. However, increased
urbanization that results from such social and technological advances
results in declining air quality through, for example, bacterial
contamination. 10 Furthermore, the use of air-conditioning at home and
centralized venBM8diE B $teiR<Gir NbRhEINE B@NbERIAE BEHiBred in
the spread of bacterial contamination. Additionally, bacterial
contamination can also occur to any objects and surfaces, for example
frietd e8da\vendiemprocessed food through contact or spatial proximity

HREEREA VL AABEARINARTS PIANEHL A SRENCRNGERNSHRY BPHRTEd fluid.

Bacterial contamination is e€specially pronounced within garbage
containing enclosures such as rubbish chutes or organic waste collection
@'g@kwgnmjthose enclosures, methane gas formed as a result of the
bacterial contamination is substantially trapped. The trapped methane gas

Sosithaachipetaniegisrbasaargs TaurereteleAdr Halepexpestrliniedaingality of
ged (96wl disiaeHss aREAeHisAtRR Mehedf dhal6an siGPaht Rchnological

methane gas formation. Chemical disinfectants, for example phenols,
RYMAREAS CRA BR INFERSIHNh pH < Uy dHRHIhITON SanpleiBRsaEabaaRaBnation.

e iRdReNeE RRNFABREoRRMEHRE WY HBECATH BEIHMIRIE] GOREAIIA systems in

contact with these chemical disinfectants, they become unsafe for 25
KAmEsrebA Auinen MihespirbRiLEtiBle aprgassel Hrsivish qentamiAfbiGon is
also a commonly used method. However, the heat generated during the
production of steam is not only harmful to individuals but will also damage

AAAEIRNAIbY Bt eAn @I TaHAR CamAlstharHE Qs BRI Ey @iptnaHTaces, for
Qe prRtrBs PABNIMNRRREP 19 BHARFCEHRAA 8y SiIRMaVPIeRiHFBA thereof

ultraviolet (UV) ) ] ) S
with contaminants or other already contaminated objects. Bacterial contamination is

especially pronounced within garbage containing enclosures such as rubbish chutes or
organic waste collection bins. Within those enclosures, methane gas formed as a result
of the bacterial contamination is substantially trapped. The trapped methane gas
becomes a potential fire hazard. Therefore, there has been an increasing need for
disinfection and sterilisation methods that can prevent the methane gas formation.

Chemical disinfectants, for example phenols, hypochlocite and formaldehyde, are
commonly used for disinfection or for the reduction of pathogens. However, when food
and water come into contact with these chemical disinfectants, they become unsafe for
human consumption. The production and use of steam for disinfection is also a
commonly used method. However, the heat generated during the production of steam is
not only harmful to individuals but will also damage some materials, for example

fabrics and other heat-sensitive equipment.

United States Patent No. 6,589,489 B2 describes a system which uses ultraviolet (UV)
light for irradiating ozone and water in a dielectric body for the formation of highly

reactive hydroxyl radical for sterilizing air drawn into a channel. However, as
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light for irradiating ozone and water in a dielectric body for the formation of
highly reactive hydroxyl radical for sterilizing air drawn into a channel.
However, as 2 sterilization only occurs within the channel, this system
can only be used for sterilizing air and cannot be used for sterilizing
objects or surfaces. United States Patemt No. 6,886,373 B2 describes a
garment steamer which produces 5 steam by boiling water. The steam
produced is subsequently mixed with ozone for deodorizing and

St HERIIgNRSITOEEHE yeFhiethe1benaebris sstare srmeiblyRe used fersterilizing

IFNGIGeR iRq.Lo8 wp&mﬂﬂeé@&ﬁ}s&%&ssnmg{' to human and
damaging to material. 10 United States Patent No. 6,379,633 describes a

system for applying ultrasound produced by acoustic transducers and

TOMRer BEECONER! QP72 Bakos YT dl SRIRIN N REARAIBENAPRHIch produces

therefrom. Objects are then passed through the ozonated vapour for

Steriiz aioprHW diiffectibit BlEMRRIRAHEEEISIEHPIRGHAREY dMtigHIyvith ozone for
%'@cmaﬁiﬁ\%eéﬁdopaiaﬂtiﬁﬁwa@miﬂqrb%%eﬁf?efﬁbwe%?,f%@%b@ﬁqéﬂthﬁmed, the

controlled by discharge thereof 15 into chambers for containment. There
iBedHcgensratedndainthing SYorietiRN gEstarmng HaBnfybdonDirgst and damaging to
Gisiafeqtion or for the reduction of bacterial contamination in areas such

as rubbish chutes. 20 Summary In accordance with a first embodiment of

the invention, there is disclosed a system for generating ozonised fluid.

UiRtey SRBOCINITES 8l3rastanRErMaes/aerees WSy HYdRREAR produced

ozonator coupled to the at least one chamber for providing ozone (03)to
e aeREHE oHaNeHEAe RS HXRBPERHER oSoMISE diAuRTeRaIdraMater for obtaining

RAGHERRAHpHIR tharsYIRIM ENfaRHSRS AhdATRIcRS %@#ﬁ@é‘gzﬁ}?&éﬁev%our for

least one chamber is further for providing the ozonised tluid to the at least
SHE Haafians encyHRERIOIRN-thiE A R¥BEt BRSYSIaTATRE W S raeRichis hkgP Riate set-up

%Gﬁiﬁgz@hﬁeﬁs\ﬂﬁﬁwf@h@ﬁﬁdﬁm&@fﬂﬁmﬁ@ R7BRISSHr ROy aiiirge thereof

liquid jet, wherein the ozonised vapour and the ozonised liquid jet are
into chambers for containment.

There is therefore a need for a system for generating ozonised fluid for disinfection or

for the reduction of bacterial contamination in areas such as rubbish chutes.

Summary

In accordance with a first embodiment of the invention, there is disclosed a system for
generating ozonised fluid. The system comprises at least one chamber for receiving
fluid and an ozonator coupled to the at least one chamber for providing ozone (O3) to
the at least one chamber for generating ozonised fluid therefrom. Additionally, the
system comprises at least one exhaust and that the at least one chamber is further for
providing the ozonised fluid to the at least one exhaust. Furthermore, the at least one
exhaust is for exhausting the ozonised fluid as one of at least an O3 gas, an ozonised
vapour and a liquid jet, wherein the ozonised vapour and the ozonised liquid jet are
pressurised.

In accordance with a second embodiment of the invention, there is disclosed a method

for generating ozonised fluid comprising the steps of receiving fluid into at least one
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pressurised. 30 In accordance with a second embodiment of the invention,
there is disclosed a method for generating ozonised fluid comprising the
steps of receiving fluid into at least one 3 chamber and providing ozone
(03) into the at least one chamber for generating ozonised fluid therefrom.
The ozone is generated by an ozonator goupled to the at least one
chamber. The method further involves providing the ozonised fluid by the
at least one chamber to at least one exhaust. The at least one exhaust is

mmmwwwgeq @qbiataéf@ra_és 6RSirP08 Qjambm frgsRei@ting ozonised
YRRQUR&RE AR ozanisesbliguid deherhsr el We 028RRGE oY AR AR tBE Ieast one

ozonised liquid jet are pressurised. Brief Description Of The Drawings

ERIgEEImehts BEedVERE0 P /BRRIBYEINGe faRBIsadtRlyisidne e ableast one
1 ARV RGR 1St W BIGD S CTeSHAUE b RY BRI %&ﬁﬁ@ﬂ Y §1€8zonised

for generating ozonised fluid according to an embodiment of the _
iHuichadene DEae. Qs RsnaNLpanRetswRiRIHaANGe0 Granised ditiishist, amberein the

R A858ANABLPARRS SIS i e e plestiptiage partal sectionl

view of a second chamber and a second exhaust of the system of FIG. 1,
and 20 FIG. 4 shows a patrtial sectional view of a third chamber and a third

haust of the. system of EIG. .1. Detailed Description 25 A system for
%ﬁ%‘?ﬁ&%@é‘?\%@f %% LY ed hereinafter for addressing the
fensgmlitgepte bietns i inentioor dendsclotedhezentaftimeith oéfirerioy émticndeawings,
slx%%ri}ghzo is described with

FIG. 1 shows a system flow chart of an system for generating ozonised fluid according

to an embodiment of the invention;

FIG. 2 shows a partial sectional view of a first chamber and a first exhaust of the system
of FIG. 1;

FIG. 3 shows a partial sectional view of a second chamber and a second exhaust of the
system of FIG. 1; and

FIG. 4 shows a partial sectional view of a third chamber and a third exhaust of the

system of FIG. 1.

Detailed Description
A system for generating ozonised fluid is described hereinafter for addressing the

foregoing problems.

In accordance with an embodiment of the invention, a system 20 is described with
reference to FIG. 1. The system 20 comprises a first chamber 22A, a second chamber
22B, a third chamber 22C and an ozonator 24. The system 20 further comprises a first
exhaust 26A, a second exhaust 26B and a third exhaust 26C.  The system 20 is
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reference to FIG. 1. The system 20 comprises a first chamber 22A, a

second chamber 30 22B, a third chamber 22C and an ozonator 24. The

system 20 further comprises a first exhaust 26A, a second exhaust 26B

and a third exhaust 26C. The system 20 is 4 configurable for installation

in, for instance rubbish chutes, organic waste collection bins or other

locations that require sterilization and disinfection. The first and third

chambers 22A, 22C are both for receiving fluid 28, for example 5 water.
Theffirdtaifd fignrinsallativardn dar rrtprerarbipishrebeics MigdT8 eateacollection

Buid sontainer 0, Alisrnatialedap st and il champers 224, 22C are
coupled collectively or individually t0 a water point or a water manifold
using an adaptor (not shown) for receiving fluid 28. 10 Preferably, the

M 20 f [ 32 d to the flui '
R A S By R Y
ofdtee. filie divet tivict thivanoharsh &2/2229 Q2Therdigrad 19 G deeliveritaite?8 from a fluid
deli d igto the first and thiyd exhgusts 26A, 26C. Th 3 b
LR G 5T U Bl CHPER ) il Couple
epHeatackhy be itisituakhgserabintdd poifar dite nveget St filddugB glisecddabtor (not
by th 32 to the fi d third chambers 22A, 22C and the first and
t?ﬁ e pﬁ%ﬁ}fé (0] I’?%@a%an Ird cnampers an e Tirstan

P&‘@( tcse%%’, he filtration assembly 34 preferably comprises
replaceable filters (not shown). The ozonator 24 is coupled to the first,

cond and,third cha s, 22A, 22B. 22C. The ozonator 24 s for. .
AR oSS e LY BoREsas iR el S8R Wi gontainer
rSbeeraclﬂLi\teyingrtdmaﬂdiddmtgmugh@rrﬁmm tseeomdn8B6rid geoeeatedf the first
UGG QIRRR w Rl iatitin o Gloels

(I?\fSi Ii\/\(é,irt(£,1drf:‘r}c or;gg ?irst and
a first venturi strucefur nterfaces the irs? c\ﬁamber

WirdandhasstoR6EGtR6CG0 tHdepongt@22¢anTibe dicententyal p8Amivectslidpacement
ozone 36 .generated by the.ozonator 24 into the. first chamber 22A for A
R et TS R R R B ivering
oime fluay 20 ikemited HQAN®pPuUmMp 32 to the first and third chambers 22A, 22C and the
first and third exhausts 26A, 26C. The filtration assembly 34 preferably comprises

replaceable filters (not shown).

The ozonator 24 is coupled to the first, second and third chambers 22A, 22B, 22C. The
ozonator 24 is for generating ozone (O3) 36. The ozone 36 is generated by the ozonator
24 preferably by corona discharge. Alternatively, the ozone 36 is generated by the
ozonator 24 by ultraviolet irradiation or electrolysis.

With reference to FIG. 2, a first venturi 38A structurally interfaces the first chamber
22A and is connected to the ozonator 24. The first venturi 38A directs the ozone 36
generated by the ozonator 24 into the first chamber 22A for mixing with the fluid 28.
Preferably, the first venturi 38A comprises a first one-way flow valve 40A for
substantially impeding flow of the fluid 28 from the first chamber 22A back to the

ozonator 24.

When the ozone 36 from the ozonator 24 is mixed with the fluid 28 in the first chamber
22A, a first ozonised liquid 42A is obtained from the first chamber 22A. The first
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substantially impeding flow of the fluid 28 from the first chamber 22A back
to the ozonator 24. 30 When the ozone 36 from the ozonator 24 is mixed
with the fluid 28 in the first chamber 22A, a first ozonised liquid 42A is
obtained from the first chamber 22A. The first 5 ozonised liquid 42A is
then directed towards the first exhaust 26A. The first exhaust 26A is an
atomising structure containing a first nozzle 44A. A first channel 46A is
formed in the first nozzle 44A, which is in fluid communication with the first

cranssst [ipid 1824 dovtbedsliiseetachpvirds AhelifireteaxRausie?firSt nbezBirst exhaust
A 1R RASSABG P YOl e dHE GRG0 #ir e v L e iral C'?A@‘H??H é%ﬁ%l 46A is

shaped and dimenSioned for atomising the first ozonised liquid
perBegigliedieshroagr AfHraférsbiis Arvifitipreomstaneriian M&Bsﬁh‘ﬁeflﬁ%b(?ham ber

tﬁ‘?A%%ﬁléﬁﬂo‘é%H%H& FPoh IHHOGRIA & IR ARGMSL O T EA%&H through

directing the 10 ozonised vapour 48A away from the first nozzle 44A
firstfishphrnneb Abfomises the first ozonised liquid 42A into the ozonised
vapour 48A. Alternatively, the atomising structure is a disc (not shown)
beln%I operable for spinning at a pre-determined rotational speed. When

thier é%t&i@ﬁ&@cﬂﬁ&uiaim&e%%ﬂ] érﬁt%eﬂé%&wwgﬂé%ﬁfﬁhﬁi@nlsed liquid
AR, %@@iﬂ@l%&&ﬁra@wa@ m?eﬁgwéOﬂ'&%%P&%té}%ﬁhwopﬁfé@sure into the

ozonised vapour 48A dlrec s the ozonised vapour 48A away from the

SBRIHiReg a@v%é%poé\d@ta%@llypmlyrﬁh@wm@ ﬁ@%fsrﬁi%ihﬁﬁém directing the
OZBRiseHVERRHLERAGAD AR RivRly e AZRNAtak YABOM a7 BR G omises

fog or ozonised mist. With reference to FIG. 3, the second chamber 22B is
don HET ez satk! Grdth 4th EKQ/FB%P%%VQH@JWIOW valve 40B. The

ozone 36 generated by the ozonator 24 enters the second chamber 22B
via the second one-way flow valve 40B. The second one-way 25 flow

ligEnabize b HBRReANy I SEUE LRI Btise G18SEYW BRI aRgsablsfor spinning
GlhapRedetermined rotational speed. When the first ozonised liquid 42A is directed at a

portion of the spinning disc, the spinning disc atomises the first ozonised liquid 42A
into the ozonised vapour 48A and directs the ozonised vapour 48A away from the

spinning disc.

As vapour is also typically known as fog or mist, the ozonised vapour 48A can

alternatively be ozonated vapour, ozonised fog or ozonised mist.

With reference to FIG. 3, the second chamber 22B is connected to the ozonator 24 via a
second one-way flow valve 40B. The ozone 36 generated by the ozonator 24 enters the
second chamber 22B via the second one-way flow valve 40B. The second one-way
flow valve 40B substantially impedes flow of the ozone 36 from the second chamber
22B back to the ozonator 24.

When the ozone 36 from the ozonator 24 is delivered into the second chamber 22B, the
ozone 36 is then directed towards the second exhaust 26B. The second exhaust 26B is
preferably a second nozzle 44B for releasing the ozone 36 away from the second nozzle

44B and into the surroundings as ozonised gas 48B.
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22B back to the ozonator 24. When the ozone 36 from the ozonator 24 is
delivered into the second chamber 22B, the ozone 36 is then directed

towards the second exhaust 26B. The second exhaust 26B is 30

preferably a second nozzle 44B for releasing the ozone 36 away from the
second nozzle 44B and into the surrougdings as ozonised gas 48B. 6

The ozonised gas 48B is advantageously used for reducing odour and for

the reduction of bacterial contamination in enclosures such as rubbish
dietesaitisk & gRerS s ts vablrasaupl YivsedTisis rRskin 0cdifalTaaed fRethe reduction

forpatienf sprthaneges ﬂv%ﬁa&sré@a&seﬂaAscvﬁmﬂneﬁe{és%%@ggc waste

potentially a fire hazard. 5 With reference to FIG. 4, a second venturi
selleetiriyointerfadds thathsh eURiANRS thedumatiorornariane s due to the

PREIAHE Bl RARALUMNA AR AEs i apgiane 36 generated by

the ozonator 24 into the third chamber 22C for mixing with the fluid 28.
Preferably, the second venturi 38B comprises a third one-way flow valve

Winrsrdsibgiantally ipssing damcidhcstivid a8 NamdRscE¥te third chamber

chamber 22C back to the ozonator 24. When the ozone 36 from the
G26nafREri24q8NeHRINHIE theonaier 24 inthe IprRNENERIBE 3SR dirgcéeisnerone 36

ABYaRA YgUideA3 iraHa b aho e elrbamber f%?%i%iﬂﬁtﬁjﬂﬁ%é?luid 28.

rom the third chamber 22C. The second ozonised liquid 42B is then
direleralhibwardseasadnuenBith i8R ZePrifes hirthisdHanesyegciew valve 40C for

RUBRAARN G IR MRGZIfoRAEE theSRGRNIECTRMNGhARING IARRIAIDIE back to the

third nozzlé 44C, which is in fluid communication with the third chamber
PZENECAIRSW the second ozonised liquid 42B directed at the third nozzle
44C to passage through the second channel 46B. The third nozzle 44C
further 20 exhausts the second ozonised liquid 42B as an ozonised liquid

j¥heacherprose SOHAEh T B [s24a s eshy I &8 fBithe third chamber
Ghannedinenine &R i@mm%gjsliﬁlﬁiﬁ 48 EhpespasnirdherstberabARls obtained
preferabIY a second pre-determined ) o ) )

from the third chamber 22C. The second ozonised liquid 42B is then directed towards
the third exhaust 26C. The third exhaust 26C is preferably a third nozzle 44C. A
second channel 46B is formed in the third nozzle 44C, which is in fluid communication
with the third chamber 22C to allow the second ozonised liquid 42B directed at the third
nozzle 44C to passage through the second channel 46B. The third nozzle 44C further

exhausts the second ozonised liquid 42B as an ozonised liquid jet 48C.

The second channel 46B is shaped and dimensioned for channelling the second
ozonised liquid 42B passaging therethrough at preferably a second pre-determined
pressure into the ozonised liquid jet 48C. Additionally, the second channel 46B is
further for exhausting the ozonised liquid jet 48C away from the third nozzle 44C.

The ozonised liquid jet 48C is advantageously used for disinfecting or sterilising air,
objects and surfaces without being harmful to human and food for human consumption.
The ozonised liquid jet 48C generated by the system 20 is preferably applicable for

disinfection, deodorisation, sterilisation and other cleaning purposes.
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pressure into the ozonised liquid jet 48C. Additionally, the second channel
46B is 25 further for exhausting the ozonised liquid jet 48C away from the
third nozzle 44C. The ozonised liquid jet 48C is advantageously used for
disinfecting or sterilising air, objects and surfaces without being harmful to
human and food for human consumption. The ozonised liquid jet 48C
generated by the system 20 is preferably applicable for 30 disinfection,

deodorisation, sterilisation and other cleaning purposes. 7 _Alternatively, '
thiierpd eliatha HEd iedausiZienicatoziiesome W#alsonithadiiasaic nozzle is

aﬁﬁh_@&fg%eﬁ.{mﬁmrmﬂém ipg ﬂa%@aﬁﬁueeel@ap_'ﬁq%%ﬁs%mag@jet 48C

liquid jet 48C for enhancing the disinfection or sterilisation of surfaces.
Tereephanpi B2 thecdisiafrptinslioestetHisatiod oBswiEerR first and third
chambers 22A, 22C at the first and pre-determined pressures
respectively. This is to enable the first and second ozonised liquids 42A,

478 pypasEapeieiahhydeteefisshehyisezd i RierisiangbiirdgBambers 22A, 22C
IASPRAIME YR Hre- HERl ATiRcaEGRRd RIS 1HSIEFIIBRY PHESISYESS enable the first and

Alternatively, the first and second pre-determined Eressures are

SEeAENEEIRNISPE Hawes 48Arhe2BuApPsaath BECSRNBsdUherveerand channels

fHéAFhG@P@s@%@ﬁ\x@l%mﬁé ifﬁ%ﬁéﬁ@'ﬁé&oﬁ%r@ﬁé@(ﬁ%ﬁ%@ﬁé&%@e@?eAWéﬂwativeIy,
chamber 22C and the third exhaust 26C for drawing the fluid 28 through

8 fikshaRsh SRSSBAHM- defesRUNpH P ipRs s AR GUBMANtiRl Eer§aEa, 22C.

15 A valve (not shown) preferably structurally interfaces each of the first,
second and third chambers 22A, 22B, 22C and the corresponding first,

JAEORHBIM B 2HED e SRS ASOh PERWEE T e, FiTisk GRS A /S pskdbridifpt exhaust

iERe O HIEH W RBR ARESBRH HESTERMADE AiPtneasfacearelisbibdc for drawing
chambers 22A, 22B, 22C back to the correspondlnghflrst, second 20 and

el iehd® 4hsong therBltuation ASSROP4OASABUING Krpraferiirg chambers 22A,
gaypled to the valve for selecting one of or a particular combination of
ozonised fluid exhausting from

A valve (not shown) preferably structurally interfaces each of the first, second and third
chambers 22A, 22B, 22C and the corresponding first, second and third exhausts 44A,
44B, 44C. The valve is for substantially impeding the flow of ozonised fluids from the
first, second and third chambers 22A, 22B, 22C back to the corresponding first, second
and third exhausts 44A, 44B, 44C. A selector (not shown) is preferably coupled to the
valve for selecting one of or a particular combination of ozonised fluid exhausting from
the first, second and third exhausts 44A, 44B, 44C.

In another embodiment of the invention, the fluid container 30 and the pump 32 are
replaceable with a pressurised fluid container or tank (not shown) which is pre-filled
with pressurised fluid. Each of the first and third chambers 22A, 22C preferably has an
adaptor (not shown) for enabling the pressurised fluid container to be removably
couplable thereto. Using a valve (not shown) for interfacing the pressurised fluid
container with each of the first and third chambers 22A, 22C, the valve is operable for
releasing fluid from the pressurised fluid container for delivery into the first and third

chambers 22A, 22C at a pressure level that is pre-determined. The adaptor allows an
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the first, second and third exhausts 44A, 44B, 44C. In another
embodiment of the invention, the fluid container 30 and the pump 32 are
25 replaceable with a pressurised fluid container or tank (not shown)
which is pre-filled with pressurised fluid. Each of the first and third
chambers 22A, 22C preferably has an gdaptor (not shown) for enabling
the pressurised fluid container to be removably couplable thereto. Using a
valve (not shown) for interfacing the pressurised fluid container with each

GMmpletirdiressdrired Brishasaiginaatopbe easy sentancalpleratie fofiled pressurised
rl%%?&m{é%grf&mn EREEHIISRELfig container for delivery into the first

and third chambers™22A, 22C at a pressure level that is pre-determined.
The adaptor allows an 8 emptied pressurised fluid container to be easily

FERASRANE Wt AT RIGISIT S RBntIAH F8PIRFEAINEEHIE P e ozone 36

system 20. The system 20 further comprises a controller for controllin

aBmVER itha®ierme respertivel YHEgIQRPDEaTcHh PESJBEIRIERPLRE dFenaffirst and
i ehPRRHTID A2 1. therirsl e ByrdyHRAMNEEA i gﬁ%tﬁé}? chute or bin,

system 20, when installed in a rubbish chute or bin, preferably also
ipca (Rl Yirelr SrabieIEI8cRIrsraRkespriAKIRrs anHesAFiklesmokee fire or smoke

dRISHSIESTR RABIEFHR Y DPERBIRKE BN SRR IR Ui tRIRKIBISuUId any fire or

should any fire or smoke be detected. 10 Preferably, the system 20
RINGHS ROASHRRS a battery array (not shown) for electrically powering the
pump 32 and the ozonator 24. The battery array comprises an
arrangement of rechar%eable batteries to enable the system 20 to be

phgsiEaRly. Spravenar SpdbaricARIAFRea SpRMEREATRE (NQiRewRider Hectrically

hawerig-aeiepiinedshapg ane doakaertoUNPrayR COMBACIARSS 8Wprises an
portability of the system 20. Alternatively, a diesel or gas engine iS used

R PERERRbCh At sadehritesn it nohle BharsiyirdRicorenBygisally portable

%HG%%r&Q@TaWWe;%@Hﬁ@biﬁ@flGf@%iﬂifbgﬁé}%@ﬁ&grﬁ%r@ﬂﬁfméd shape and
powering the pump 32 and ozonator 24. The pum[) 32 and ozonator 24
mg@,to improve compactness and portability of the system 20.

Alternatively, a diesel or gas engine is used for powering the pump 32 and ozonator 24.
Other sources of energy, such as solar power, are usable for providing the required
energy for powering the pump 32 and ozonator 24. The pump 32 and ozonator 24 may
be powered by common or different energy sources.

The compactness and portability of the system 20 enables use thereof as preferably one
of an ozone gas generator, an ozonised vapour generator or an ozonised liquid-jet
generator. The system 20 is installable, amongst various locations, atop a rubbish chute
or entrances of installations and buildings, in a rubbish bin or along walkways. Any of
the output from the generators, specifically that of ozonised liquid-jet can be used for

the purpose of fire suppression.

Alternatively, the system 20 comprises an array of ozonators (not shown) coupled to
and for fluid communication with each of the first, second and third chambers 22A,
22B, 22C. The controller further enables sequence of discharge of ozone 36 from each
of the controllers to each of the first, second and third chambers 22A, 22B, 22C to be
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20 be powered by common or different energy sources. The compactness
and portability of the system 20 enables use thereof as preferably one of
an ozone gas generator, an ozonised vapour generator or an ozonised
liquid-jet generator. The system 20 is installable, amongst various
locations, atop a rubbish chute 25 or engrances of installations and
buildings, in a rubbish bin or along walkways. Any of the output from the
generators, specifically that of ozonised liquid-jet can be used for the

santesledanRgecaapsiretslon Msterabiesdle emersiisrahl o cirapnrsatingnozone to be
%ri_'é%{b‘&fté?%%ﬁ%‘{?é&(ﬂ%t OGRS QYPIgEHBy SRR I UP L ATIMHNIGBYRA of the
with each of the Tirst, second and third chambers 22A, 22B, 22C. The

GWPFIRBII8P further enables sequence of discharge of ozone 36 from each

of the controllers to each of the first, second and third chambers 22A, 22B,

22C to be 9 controlled and coordinated. This enables the operational load

o fbRefarrggiogomanbabe adpsBdd Aas6FHESE tRECOrIRELAPs ebasiatppts of the
INIGRRM RSy QRRFBLGRG! e BRR NI RISYRISTGR. SrRIAGIRIGHA Monised fluid

manner, a system is described according to embodiments of the invention

fANSERIASS Y thes 85ren biry aisEMRAsiRRivs of Buhinvenbieg) szdiskaweduil will be
ABPSHOIS oAUERIIRH RPNN R iIRVRFBPEIEIRIBSUIRVBRIIRIR BIRCIPRRHes and/or

it will be apparent to one skilled in the art in view of this disclosure that _
mRAEBRIOBHAARES A8/ W thRB HFRRATRICERTD E AR ARSI dephiim i vention.
from the scope and spirit of the invention. 10 10 Claims 1. A system for
generating ozonised fluid, the system comprising: at least one chamber

for receiving fluid; an ozonator coupled to the at least one chamber for
providing ozone 5 (03) to the at least one chamber for generating

ozonised fluid from each of the
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at least one chamber; and at least one exhaust, the at least one chamber
providing the ozonised fluid to the at least one exhaust and the at least
one exhaust exhausting the ozonised fluid as one of at least an 03 gas,
an ozonised vapour and an ozonised 10 liquid jet, wherein the ozonised
vapour and the ozonised vapour liquigget are pressurised. 2. The system
as in claim 1, the at least one exhaust being a nozzle having a 15
channel formed therein, the ozonised fluid passages through the channel

Clﬁh@ﬁ peing directgd at. the nozzle, _the char]nel being shaped and
1. dmepsioetechif (R HRBSARRRITRAYI UL (iR iigpgozzle as the

ozonised vapour.”3. The system as in claim 1, the at least one exhaust
being a nozideasiang eharobenieimecfivinedltiérein, the ozonised fluid

passages thyougBke chaIey W8k BEIBSHBRE b AIEeBO ARy ozone

channel being shaped and dimensioned for directing the ozonised liqui

away(@ontPtHe ableast asatebaslaiifeciasieratjetl azormedyhitishiraminacmmhthe

1, whgreiitbeatsaskpPng gxhaust being a nozzle for 25 exhausting the
ozonised fluid as the 03 gas. 5. The system as in claim 1, further

comprising: 3 aR PR EpIEYTH the alt 1eeetanscChRRRB N R GiRds Hifisrpised
and flglyesineclisiddnip She atieast anerbamResebAE '$aslenexhausting the

pre-determined 30 pressure. 6. The system as in claim 1, further )
comprsimiged iluidmmsianedpfiairlersh e +amt v BRPRISER KPRy FRBRNONIsed
one g gf, the fluid container for containing pressurised fluid for

delivery info the at least one chamber. 5 7. The system as in claim 1, the
chamber bel¥REENpe) A80RHeRd \@parEeaRst the ozonised vapour liquid jet are

pressurised.

The system as in claim 1, the at least one exhaust being a nozzle having a
channel formed therein, the ozonised fluid passages through the channel when
being directed at the nozzle, the channel being shaped and dimensioned for

directing the ozonised liquid away from the nozzle as the ozonised vapour.

The system as in claim 1, the at least one exhaust being a nozzle having a
channel formed therein, the ozonised fluid passages through the channel when
being directed at the nozzle, the channel being shaped and dimensioned for

directing the ozonised liquid away from the nozzle as the ozonised liquid jet.

The system as in claim 1, wherein the at least one exhaust being a nozzle for
exhausting the ozonised fluid as the O3 gas.

The system as in claim 1, further comprising:
a pump coupled to the at least one chamber for pressurising and
delivering fluid into the at least one chamber at at least one pre-determined

pressure.

The system as in claim 1, further comprising:
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providing fluid to the at least one chamber at a pre-determined pressure.

8. The system as in claim 1, further comprising: at least one of a

centrifugal pump and a displacement pump for 10 delivering fluid into the

at least one chamber. 9. The system as in claim 8, further comprising: an
energy source for electrically poweringiat least one of the at least one of

a centrifugal pump and the displacement pump and the ozonator. 15 10.
The system as in claim 1, further comprising: a container in fluid
communicadhidigpeiaingr bekdoiteeratvalceplestdeits ah depsboreirsgamber,

fluid {heioy E0ntind Yo SYSHEIHAR Br&daisdd WORI 747 8&%{%})@% at least

generated by the ozonator using One of corona discharge, ultraviolet

irradiefi®AantPellectrolysis. 12. The system as in claim 1, further

comprising: a venturi structurally interfacing the ozonator and the at least

one 25 chamber for drawing ozone generated by the ozonator into the
7-fluid ifgheYaterBaast theletvarkhbtie thamper djeihradnled|tans fluighsource for

Veht?ﬂcﬁﬁmﬁgﬁ BN B fecaYasfIoNE YRNRIG ulsiaabahnimResiag jlew of
fluid from the at 30 least one chamber to the ozonator. 14. The system as
in claim 1, further comprising: 12 a controller for controlling delivery of at

8.leastanesofRzPNSAGIEMIY, ARthazeRIRPRHe at least one chamber. 15.

The system as in claim 14, wherein the at least two ozonator are couple to
the 5 at leadt dPRSICRARMIGE 2tHeTdTiflast RISz GREtG BESRIGEEsRRAbIIRMIEP for

by thge6@HFRY!Alid into the at least one chamber.

9. The system as in claim 8, further comprising:
an energy source for electrically powering at least one of the at least

one of a centrifugal pump and the displacement pump and the ozonator.

10.  The system as in claim 1, further comprising:
a container in fluid communication with the at least one channel for

storing and providing fluid thereto.

11.  The system as in claim 1, wherein ozone (Os) is generated by the ozonator

using one of corona discharge, ultraviolet irradiation and electrolysis.

12.  The system as in claim 1, further comprising:
a venturi structurally interfacing the ozonator and the at least one
chamber for drawing ozone generated by the ozonator into the fluid in the at

least one chamber.
13.  The system as in claim 12, the venturi comprising:
a one-way flow valve for substantially impeding flow of fluid from the at

least one chamber to the ozonator.

14.  The system as in claim 1, further comprising:
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16. The system as in claim 1, further comprising one of a fire and smoke
detector and a sprinkler for detecting and putting out fire. 10 17. The
system as in claim 1, further comprising: a selector for selecting a

particular combination of the ozonised fluid exhausting from the at least
one exhaust. 15 18. A method for gengrating ozonised fluid comprising

the steps of: receiving fluid into at least one chamber; providing ozone

(03) into the at least one chamber for generating ozonised fluid from each
of the at leastcORE AIiriPeeotieobinshaebvrty QfetidrasdPrg eihagepisatbiquid

coupled 1o, the plileRstRNS SO RBAHAR 20 providing the ozonised fluid

by the at least one chamber to at least one exhaust and the at least one
exhaust exhausting the ozonised fluid as one of an 03 gas, an ozonised

15/ apo%@@f(}sf@?n‘?g@m%‘i’ﬂM%N%Péﬁh%%%ﬁm%%%ﬁ@%%%&ﬁo the

ozonised liquid jet are pressurised. 25 19. The method for generating
ozonel®Frli@nREs FHATPAL 1etRé ey dnaireeenjotheeBbsidrliaklopy the
the at jagsfjgpe chamber towards the exhaust comprising the step of:
directing the ozonised fluid by a nozzle, the nozzle having a channel 30
formed therein, the ozonised fluid passages through the channel when

160eingr IR ak thEaRF I, fllene PRBRRHRRE S SO BPEtiRn Srdi IR BRINRE tor

for directing the ozonised fluid away from the nozzle as ozonised vapour.
13 2endrpedmies dabrjeridnamng BeBiNeSytRiie as in claim 18, the step
of directing the ozonised fluid by the at least one chamber towards the

exhaust comprising .
17.  The system as in claim 1, further comprising:

a selector for selecting a particular combination of the ozonised fluid

exhausting from the at least one exhaust.

18. A method for generating ozonised fluid comprising the steps of:

receiving fluid into at least one chamber;

providing ozone (Os3) into the at least one chamber for generating
ozonised fluid from each of the at least one chamber, the ozone being
generated by an ozonator coupled to the at least one chamber; and

providing the ozonised fluid by the at least one chamber to at least one
exhaust and the at least one exhaust exhausting the ozonised fluid as one of an
O3 gas, an ozonised vapour and an ozonised liquid jet,

wherein the ozonised vapour and the ozonised liquid jet are

pressurised.

19.  The method for generating ozonised fluid as in claim 18, the step of directing
the ozonised fluid by the at least one chamber towards the exhaust comprising
the step of:

directing the ozonised fluid by a nozzle, the nozzle having a channel
formed therein, the ozonised fluid passages through the channel when being
directed at the nozzle, the channel being shaped and dimensioned for directing

the ozonised fluid away from the nozzle as ozonised vapour.
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the step of: 5 directing the ozonised liquid by a nozzle, the nozzle having a
channel formed therein, the ozonised liquid passages through the
channel when being directed at the nozzle, the channel being shaped and
dimensioned for directing the ozonised liquid away from the nozzle as
ozonised liquid jet. 10 21. The method4or generating ozonised fluid as in
claim 18, the step of directing the ozonised fluid by the at least one
chamber towards the exhaust comprising the step of: directing the
ozonised fluid by a nozzle for exhausting the ozonised fluid as the 03 gas.

2015 2ZrhENG MR ast [XHBRRRIGIUREHRERNMRRE JE BRiM ARhd Sl BP8lvecting

comprising the step of: pressurising and delivering fluid into the at least
one dhannssigddluid it BieepleasicraerpaatPpréawarestieeyhampt campsising
The rirplgtg@g der generating ozonised fluid as in claim 18, further

comprising the step of: providing a fluid container being removably

coupled to tAlestiRG AR ISBHOIRY AUIBZZdhtHIASOrEIcBRiIgiaghannel
Pressyrisgd fHé%intH@'Bé%rr}iééﬁqi&ﬁ&%@%%@&h%ﬁ*ﬂﬁé@%hr%ﬁﬁﬁﬁ being

method for generating ozonised fluid as in claim 18, further comprising

the st{FERRbINBIRGALRAIRS Bhanieldlpine SBagRaRer eI PRaaCter ifeetiNd
PressHER 7BRiRGIRHRINGVHYEHIIR MBS IR Bih SRdEaigktd & The

method for generating ozonised fluid as in claim 18, further comprising

21.  The method for generating ozonised fluid as in claim 18, the step of directing

the ozonised fluid by the at least one chamber towards the exhaust comprising
the step of:
directing the ozonised fluid by a nozzle for exhausting the ozonised

fluid as the O3 gas.

22.  The method for generating ozonised fluid as in claim 18, further comprising

the step of:
pressurising and delivering fluid into the at least one chamber at at

least one pre-determined pressure by a pump.

23.  The method for generating ozonised fluid as in claim 18, further comprising

the step of:

providing a fluid container being removably coupled to the at least one
chamber, the fluid container for containing pressurised fluid for delivery into
the at least one chamber.

24.  The method for generating ozonised fluid as in claim 18, further comprising

the step of:
providing fluid to the at least one chamber at a pre-determined pressure

by coupling the chamber to a fluid source.
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the step of: providing at least one of a centrifugal pump and a
displacement pump for delivering fluid into the at least one chamber. 5
26. The method for generating ozonised fluid as in claim 25, further
comprising the step of: providing an energy source for electrically
powering at least one of the at least qne of a centrifugal pump and the
displacement pump and the 10 ozonator. 27. The method for generating
ozonised fluid as in claim 18, further comprising the step of: providing a

25%ontalhermethaidl sraeneratag v ontseehl Wraasnil ebzim 5 8tdHrbears@mprising

proviﬁ{ggtgbﬂgf;hereto. 28. The method for generating ozonised fluid as in
claim 18, the step of directing the ozonised fluid by the at least one
chamber toReRdsliftie 3l easkpomefex henistiusshpBmanthe displasernent pump
generslingiggAng R IXie of RatPBRediRghipige. ultraviolet irradiation
and electrolysis.”29. The method for generating ozonised fluid as in claim
18, further comprising the step of: 25 providing a venturi structurally

2gNtertpgin %%B%P%e?&?n%@z% iRASHGTCENATBRAN 95 SfaMiep &ﬁ‘ﬁ%‘ﬁsi ng

generated by the ozonator info the fluid in the at least one chamber. 30.
The fhetHen #br generating ozonised fluid as in claim 29, the step of
providing  303oveiiHY I #OBARFE b inEe SR RECRIENN DR IR WEYIRne of
valve for substantially impeding flow of fluid from the at least one
chantberaioleass e rof a centrifugal pump and the displacement pump and the

ozonator.

27.  The method for generating ozonised fluid as in claim 18, further comprising

the step of:
providing a container in fluid communication with the channel for

storing and providing fluid thereto.

28.  The method for generating ozonised fluid as in claim 18, the step of directing

the ozonised fluid by the at least one chamber towards the at least one exhaust
comprising the step of:
generating ozone (Oz) by one of corona discharge, ultraviolet

irradiation and electrolysis.

29.  The method for generating ozonised fluid as in claim 18, further comprising

the step of:
providing a venturi structurally interfacing the ozonator and the at
least one chamber for drawing ozone generated by the ozonator into the fluid

in the at least one chamber.

30.  The method for generating ozonised fluid as in claim 29, the step of providing

a venturi comprising the step of:
providing a one-way flow valve for substantially impeding flow of

fluid from the at least one chamber to ozonator.
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15 31. The method for generating ozonised fluid as in claim 18, further
comprising the step of: providing a controller for controlling delivery of at
least one of ozonised liquid and ozone into the at least one chamber. 5
32. The method for generating ozonised vapour as in claim 31, further
comprising the step of: coupling the gtleast two ozonator to the at least
one chamber, the at least two ozonator being controllable by the
controller. 10 33. The method for generating ozonised fluid as in claim 18,
3Yurthdheomgifisshtpriaensiapne: grairshdl videasia fildimntBsfhokerdeasttsing
and gspyigklse for detecting and putting out fire. 15 34. The method for
generating ozonised fluid as in claim 18, further comprising the step of:
selecting a pERVElRg cosmitiatien HrtheontreHiseddaliveaxhaiustintgastoane of

the ab JeaRkaNR & #Hbzone into the at least one chamber.

32.

33.

34.

The method for generating ozonised vapour as in claim 31, further comprising
the step of:
coupling the at least two ozonator to the at least one chamber, the at

least two ozonator being controllable by the controller.

The method for generating ozonised fluid as in claim 18, further comprising
the step of:
providing one of a fire and smoke detector and a sprinkler for detecting

and putting out fire.

The method for generating ozonised fluid as in claim 18, further comprising
the step of:
selecting a particular combination of the ozonised fluid exhausting

from the at least one exhaust.





