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GENERATI ON OF OZONE Field of the invention The present invention relates to
an ozone generator and a nethod for gener- 5 ating ozone by exposing oxygen
to a high frequency.alternating current with high voltage over a

di el ect ri w0 ®eft3kxyr ound of the invention Ozone has strongl yPORSHIOZI0#ES
features and is used,&ﬁreferably diluted, to 10 sterilize water. For

exanpl e MBZURE: GE TOR AN e ME BHORWFOFs 6 ENERAGAOMN OF 6@ONBr
el i mnati ng substances dangerous for the environnent or the health as well
as unpl easant snells fromthe water, and the drinking-water nmay be

pre-treated for. purpose of inproving the water quality. Oher fields of
appl i cat i Eﬁﬂé«%ﬁ'&ﬁ%\%ﬂ bl eachi ng agent in the paper industry, for air
purification p oses, . and to rform15 certain oxidizing,reaction in

brgani ¢ chem Sty P8V RIGuRTeR 1o 2 §2ond eSnsreitnant Bigethad donaenEty gen

gas or gas.:li i h an electric discharge. Oxyge as or gas
TonT i oniBe R 2ph oy SEAGHe hRLEED el FibishEn HhEoAEREE meR AR TER

gener at or | : tch chanber either is delimted by two tubes

havi ng thgeggﬁéegéﬁiaﬁka ;fplates In series, between 20 which an electric
di scharge occurs. In this description the expressions space and chanber
are used as representing the same, i.e. the place in the ozone generator
wher e exi Hachgrooxdafth@avedtiogas rich in oxygen is converted to ozone. The
first nentioned type of ozone generator is for industrial purpose very

| arge and spac©zbechassmongpdxadisiagdedturesidnd iamdedxpefesable diluteat,aduce and
mai n- 25 tain. The second type of ozone generator is nore econom c and | ess
space Heématedilizagvatgsuionaxarspicl may waste water be tnegtedrfor ptmmsgioff bpeadihgns and
does not operate _optimally. A problemrelated to ozone generators is
connect ed 4P¥n OrAlirpinatipg swsdangen danggrens forahe gpyisanmant orche dicalthras syglhen

as or gas rich in oxygen is converte 0, 30.0zone at | east has on
o o 2% Lnpleatihe SIS Brcnt U BFieh, e GriPKi ety hay ba peg-teated for

purpose of improving the water quality. Other fields of application are e. g. as

bleaching agent in the paper industry, for air purification purposes, and to perform
15 certain oxidizing reaction in organic chemistry.

Ozone mixed with oxygen is produced by passing oxygen gas or gas rich in
oxygen through an electric discharge. Oxfgen gas or gas rich in oxygen is thereby
made to flow through a chamber in an ozone generator or ozonizer, which chamber
either is delimited by two tubes having the same axis or by plates in series, between

20 - which an electric discharge occurs. In this description the expressions space and
chamber are used as representing the same, i.e. the place in the ozone generator
where existing oxygen gas or gas rich in oxygen is converted to ozone.

The first mentioned type of ozone generator is for industrial purpose very
large and space demanding and also difficult and expensive to produce and main-

25 tain. The second type of ozone generator 1s more economic and less space demand-
ing, but has stil] certain sealing and strength problems and does not operate
optimally.

A problem related to ozone generators is connected to that the chamber in
which the oxygen in the form of oxygen gas or gas rich in oxygen is converted to

30 ozone at least has one delimiting surface constituted of a dielectric material, a di-
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utilized for the purpose of generating a corona at the dis- charge between

a high voltage electrode and earth, and is generally conposed of a ceramc
or a gl assweoasszdl .~ Hi gh gas pressures angd not the | east presseE®o 438
variations in the gas supplied to the ch er, for exanple caused %y

pressure sheeksid. rrﬂa@aiéeciﬁétige%H’i@g&nﬁlﬁﬁ%ﬁgﬁsgfﬁ'@%a}%ﬁg o e%péé:q:@@ﬁa% of

di sengaged, generates high stresses

oaui red beiween oot ol Ba i ana R RAR A8 Ehhhly sOfurea o

required between said dielectric and

t he chanbercerahiicbr appasihatesiat fid gmggeié%u& siagrﬁﬂgzttst%géa%?gﬁlsﬁ% rvigﬁaﬁgnrlé h.

This sealing is exposed to the influen ssur e

pressure shiodhe.gassupghed imthet dhanster] fdiexagple eﬁlﬁléhtb? e&r%sufré‘?hd&%fiiﬂ pdife
and the reliability of the ozone generator Since ozone is particul arI]y

reactive? SMstamBBYNGOhegassuppbris gagkeed of 813ensapear gérkerﬂfé%i%ﬁﬂré‘sgée&zﬁn the

| eakage. Concrete exenplary enbodi nents of ozone generators have

described $GRaEIGHlY Becogseqiamie ofthoneraniic rakingnotdreck ol | owi ng: 15 In US,
Al . 5,354,541 is,thys a tubul ar ozone generator -descri bed conprising i. a.
a helical spring*BPE¥L peefalenpis ralatesbwt_gm sehlinlf edqitedi betwetiesdidldidectt@Und ng
the elect rtgde 12 @ng G\I SO _a t%LbuI at[S, earthed and cool ed second el ectrode
15. Bet ween "~ HESUE JRATETRE S8R abthgrhanthers whishioppositasurfzaengdnaralbhanber

16 f XN del i-yi.ted... S I f an to th I I
ot S SR o b SIS s
egl nni I n .].S ne- | ded. rmn operatl on a
b2 10, 9Btk bSaBRESMEE ARG 3y e Bt e oReralion 2
t ube 14, ' ; | ' ' t ly b .

(e, 14, e e eRaERUEUC IR KB R0) Shcl LA ANGRNAIY, Bl B eSS o

stresses onvhdrebe @psimbs ribherandkeBit&id fd erclyecle nd.l eakage. 25 In
UsS, Al, 4,960.570 a conplex and materi aId 5?%%% Ing oz(gaﬁljes%éejarll(ggg‘t or is

described with iComcreteubesnarBebodiniémth 8¢ bhbife ?Ieﬁfﬂpﬂ#&»@(%@é?@%&f@&%av .

tubes having an outer coating of dielectric materi
i nt ernal | y 18 aneanifbldcof pubticstionsyisai inuhefollowinge! ect rode, alternatively
show a Tg parate Iglﬁg,t IX(IdSG 3%2 5I4rISiIs. CtIi?ust inI ?ubular ozone generator described comprisi
, 3,304, mprising
1. a. a helical spring electrode 12, a tube 14 of dielectric material surrounding the
electrode 12 and also a tubular, earthed and cooled second electrode 15. Between
the second electrode 15 and the tube 14 is an annular chamber 16 for ozone genera-
tion delimited. Supply of oxygen to the only annular chamber 16 for ozone genera-
20 tion occurs one-sided, whereby in the beginning also the pressure influence is one-
sided. During operation a pressure influence is continuously present from the
outside against the tube 14, and this pressure influence varies instantaneously by
pressure shocks which may occur during the operation. Altogether this causes major
stresses on the construction and major risk for damages and leakage.
25 In US, A1, 4,960,570 a complex and material demanding ozone generator is
described with i. a. tubes 3, 8 of a dielectric material, alternatively tubes having an
outer coating of dielectric material. The tubes 3, 8 have internally a metallic film 4
constituting one electrode, alternatively show a separate electrode 10 inside the

tubes 3. The tubes 3 are located between two flat external electrodes 1, 2, which are

30 cooled. Spaces or chambers 6 and 11, respectively, for ozone generation are found



tubes 3. The tubes 3 are located between two flat external electroded)S SER 2003
whi ch are 30 cool ed. Spaces or chanbers 6 and 11, respectively, for ozone
generatiqn are_ found 05 SEP 2003 WO 00/ 53529 3 PCT/ SEQCQ 00438 between t he
tubes 3 aNQY%AP2Pl ate el ectrodes 1, 2, afd possibly al so i RET/HEOYQ9A3S 3
between the inside of the tubes and the electrode 10 therein. It is not
evi dent f rasiveemeheitbies daandofeipdatetchecteylas ds2 pandpessden atseandbe tiitles 33, 8 of
dielectri (ij material kK and the cooled electrodes 1, 2, are supplied with

r

oxygen f orPeb¥esd thietnsiag 9idie tahes and-bhesdepiendel L) wereinollis ratsyvidrnt{roms ar e
21 1 ng. dab RISLEATSR RO, heRPats ErToen DE SR Bif b ORECHEGRATA 3G
“them i s"a 6 B8RRI EGEpadsrE 2 5% Sirudictoutih S BERIG 2086 eFhciRlion Akt r ode 3
Cand on't KSERSTHERTY G D Mol SR arietiel e sighebte RRE e uRBle

P e o BB ATIBRLNRE shBc e The B MR P Tor osone

generation, expaef hWO?P@P@‘?O?S(B”PBﬁ HeOEE e gtro?,l[f’sﬁkﬁ&gn,%l%ﬁ%oﬂ}#f‘sgg to

separate. |nstantan&- ous at pressure sfioc IS pressure | ence

may i ncr ease pliRis® of h Aitledipic rhbteHalMYEbeARESARIN % MhoR &fetkRApd1e ozone
generator exists. There are no spaces for ozone generation outside the

pl ates 2. dlecttdile ModatdBDvar Svhiish tlerably 34k ahigh fleghemBONRIBANRRT Alrgéntwi t h
two el ectrodes 1 described, which internediately forma space 2 for ozone

gener at D orwitlDhigiheoltags iseapplied avide on tloeleutside dfaye plaés 2lj sarthet mnd coelet i al
is applied. In order to conpen 20 sate the pressure in the internal space 2
for ozone QeHEQdesidr spacechor @zant gpnerstion és delimippbewecenrthe platevdand a
. gener at or tgg I (;a]'[ ing it in a pressure vessel, in which a gas under

pressure i rﬁﬁgm  REOZANES IR 08 0 STomm hessilecnfithe spanscfor @gens genpradein e
shocks, which oecur duri ng oBer ation of .t h}; ozgne 8ener ator, are however
hard to . FARGPE OrREESPHSUITlYEnee Whaeby tha plrige Zend e sepaseic aliiskinsane-

‘ously, at pressure shocks, this pressure influence may increase. Major risks for

15 damages and sealing problems for the ozone generator exists. There are no spaces
for ozone generation outside the plates 2.

In US, A, 5,435,978 is finally also a flat ozone generator with two electrodes
1 described, which intermediately form a space 2 for ozone generation. On the
respective electrode 1 a layer of dielectric material is applied. In order to compen-

20 sate the pressure in the internal space 2 for ozone generation, an external pressure is
applied on the ozone generator by locating it in a pressure vessel, in which a gas
under pressure is supplied. Instantaneous pressure differences due to pressure
shocks, which occur during operation of the ozone generator, are however hard to
handle. The risk for damages is large at these occasions.

25 Yet another ozone generator design is shown in "High Density Ozone
Generation In a Very Narrow Gap By Silent Discharge” by M. Kuzumoto, Y.

Tabata and S. Yagi, Mitsubishi Electric Corporation. The proposed design discloses
a thin circular one-sided discharge chamber between a ceramic plate and an earth

electrode. Gas inlets to the chamber are arranged in the periphery of the chamber,

30 while an outlet is arranged in the center of the chamber through a hole in the earth



05 otk ?
25 Yet another ozone generator design is shown in "Hi gh Density Ozone
Ceneration In a Very Narrow Gap By Silent Discharge" by M Kuzunoto, Y.
Tabat a andy§.ppX¥a&h, ™M tsubishi Electric Corporation. The proposed design
discloses a thin circular one-sided di scharge chanber bet \/\EEH’SE"Q{W% c
Gas inlets to the chanber are arranged in

pl ate and | ectrode, L he

the perip hgér]‘i:/&géa{T r;lgl%c%eé%’ﬁ'é‘? platgyegfs; P thoppasiistsidesofihe mhgober agahest aent er
of the cha hn the.earth 0 5 SL 2003 WO 00/ 53529 4

PCT/ SE00/ o%s "’EF%%‘??&S%@%%W&%!@%VE& IPAiSttEIn isradjanens ppe siatal platte of

t he chanberfowgai f I.n | at e of. unknqQwn ki nd, which in
its turn is Oadjgl?ggﬁ% Sﬁgsiﬁﬁﬁé) %‘Fﬁft c C%ﬁéﬁﬂ}a‘?rfﬁgtetlﬁéogtleaé@%h Bunetal iaxgr.pl at e

t he ceram onlpichtforms adga | I i ch for. hi gh vol t age
el ectrodg. The depth ggb?ﬁgwg%%%gtrrg@%a@eef%%ngyhea"’}@mgelrd?%ﬁ%‘igﬂaocat ed
t her ei n andneabppacee $odared Hek ' t..Purpgse wth the
I nvention A pumse with the 63?2?2?’%@%85%@# Sﬁ{egagl%o%}ﬁp&&“g “G5Bhe
generator and a nethod for ozone generation, which overcone the problens
with the prior art. An 10 aspect of this purpose is to use a sinple,
conpact andurpess withithy infessition t 0 i ncrease the power and inprove the
conversion efficjency conpared to known ozone generators, and noreover to
prevent conmponert SUBHOSERIt Bifaprasans inverbmndanmpesyiae an beoslebehdraitRid

ef ficiency d“# tg t he overpressure of supplied gas and due o pressure
shocks ari & 509 PT fPingetsER R Mdvchooveriseneptha paohisms Mithtie piibesrt aspect

of thisjgpu £S5y ; rovide a design, which gives a uniform pressure
di stri blqui éﬁﬁﬁéﬁ %E“h 3’“58?%%5 ?‘? HeF & SiPRleesopagtiaddass estyitesignitednbemse

aspect of | ' rovi de a sign that is, adapted to protect a-
segl i ng, aﬁea %‘ggf e?%EEOJaquiggP%%ﬁfrFﬁoB %ﬁﬂ‘egﬁyﬁﬁﬁ’#%ﬁ@od@lpqw @E@igﬁpsurface,

from wear gagerdtsi@N&Re tive acti.gn of the ozone. 20 Summary
of the invention Accorgﬁg@\{egft%b%rcsf%Bgﬁﬁﬁpfﬁﬁeaﬂﬂaé%%?lfo fdamaesd oan
ozone genetateferibrate ¢h efficienéPdud & thk%%?prgk'swgﬁﬁuﬁﬁ%rgiaséi A (?ueutr(])i t,in

whi ch unit a high voltage
pressure shocks arising during the operation of the apparatus.

15 A further aspect of this purpose is to provide a design, which gives a uniform

pressure distribution over the delimiting surfaces of the gas chamber.

Another aspect of this purpose is to provide a design that is adapted to protect
a sealing, arranged between a dielectric and an opposite delimiting surface, from
wear as a consequence of the reactive action of the ozone.

20

Summary of the invention

According to a first aspect of the present invention an ozone generator B
referred to, for these purposes comprising a unit, in which unit a high voltage
electrode and an electrically isolating element, preferably a dielectric element, are

25 joined, and a chamber which is delimited by said dielectric element and by an earth
electrode. The invention is, according 1o the first aspect, characterized by the ozone
generator being arranged to operate with pressure equilibrium, whereby a pressure
change in said chamber is arranged to act with equal force on opposite sides of said

unit,

According 10 a second aspect of the invention an ozone generator is referred



el ectrode and an electrically isolating el ement, preferably a diel ecggiStP 2003
el enment, are 25 joined, and a chanber which is delimted by said dielectric

el enent a%WS-”ﬁﬂ’ earth electrode. The invention is, accordj é@)ﬂtsge
, char 55%3

first aspect acterized by the ozone 5 generator being di
rium whereby a pressure change in said

chanber | stuBaRIRnE & ek velters Haekds. andeion bpnGsicscspiddioecrsal d
'S 1ot or r ol STyt GEPBRMAIER ofuid hiebaliago sbsirods, Toowphririy o
ar tanged on peer et pRBREG & sid HiartTiage STrade quanenhen fealfd ot v | c
Cealed connuREIRRRTRh TS| HREe Lo dhell Bt Ble PRRPUTN LS BLIBRCL  vel
ind o second’seq eq e hecnanelu? AEHERYT JPNRICT FATAR R SR secona

~and a second seal ed chanber, respec ely, "towar

di el ect ri ccledrabentespeetPelgt tovedrils sailoR&t §rﬂf§écf0hﬁ?i%léct?iﬁ(é?érﬂiexgkg{%s%e%\téagr d

aspect of the invention, an ozone generator Is t referre in a

hi gh vol t alyborelspetificdBy iascomivag ®0a AT AHekyoD@EWRE O an %&bﬁ@ggﬁeggﬁﬁ?

chambers, and wherein each one of the chanbers on one Side Is mted

from sai d Hiughefesiadage wheecinadigh pltagelekkeote isclocated centrallpbbvecsi e by an
earth el ectrgde. Wth this arrangenent the for ozone generators sensitive

di el ect ri coRifeimsealpd canmbsrs and véwuein gab ope efshe ehanbergas dieaséelise
vari at i@ns from @E’pﬂOSi te _sLdes, wher eby the pressure is equalized.
Accor di’ng ol T saiigh valfage 6lestigdn by & dielecria, ehd romemhotleer sedeTpy aai ng

a 15 high_voltage el ectrode and a dielectric, which dielectric delimts a
seal ed cha?rat{@} eggtmgﬁe%gb&‘i‘%@%qm%tﬁhe QZRpe SRBeNAtAre senrilies diedenatic ng.

Accor di ng - f ect. the invention is characterized by a_recess
bei ng for n%lgmlteﬂ?ésn%c%sgg tg%ﬁ?‘% StHIIESSUE%%‘?F{)g‘?‘S, PISRAre Yangliens A RPastiEacent

sai d seal i figes ivhaiBh | to said chanber energes, whereby
t he chamber ?)SF’esent sftaﬁlefgfeg%?regggéﬁélﬁr?%ai d recess than 20 in its central

bzone, 15 arranged n Th an o o hARCE R RERE kener Mo RERTers Rl bRt 2 w o
this 15 high voltage electrode and a dielectric, which dielectric delimits a sealed chamber to
an opposite wall with an intermediate endless sealing. According to the fourth
aspect, the invention is characterized by a recess being formed in an outer part of the
chamber, endlessly extending adjacent said sealing, in which recess an inlet to said
chamber emerges, whereby the chamber presents a larger depth in said recess than
20 in its central part. Preferably an outlet from said chamber, intended for output of
ozone, is arranged with an orifice at the central part of the chamber. With this
arrangement the supplied oxygen gas or gas rich in oxygen is made to first fill said
recess, in which the smallest resistance for the gas to diffuse is provided, and there-
after to diffuse towards the central parts of the chamber. With a uniform gas flow,
25 which flow due to the locations of the inlet and outlet is directed from the periphery
of the chamber to its center, oxygen which first fills the chamber close to the sealing
will protect the same from the ozone generated in the chamber.
According to a preferred embodiment of the present invention the ozone
generator comprises a pressure compensation admitting unit, which has been joined

30 together with at least two plates of a dielectric material and an electrode present



arrangement the supplied oxygen gas or gas rich in oxygen is made to0%id&€t2003
fill said recess, in which the snmallest resistance for the gas to diffuse

i s providegug @pdsihere- after to diffuse towards the central parts of the
chanber. Wth a uniformgas flow, 25 whicls fl ow due to the |PST#3E00408438f t he
inlet and ogtlet isiﬁjHected fromthe periphery of the chanber to its

center, oxygen whisEH! Piaies: on which elestrotianthegh ﬁleqamd)oaﬁélﬁaﬁﬁghhggnt ‘\A@thl
pr ot ect thehn%ﬂ Orlr%romthel. 076 ne 8enerat ed in the chanber. According to a
preferred entod Hemt OfPRHE B‘-‘né‘g A¥0isealedtspaces foe caznegengarion Snpposite

conprises ag; : nsation admtting unit, which has been joi ned
t oget her vmastlﬁésgtépﬁgél ﬁﬁt%eiﬁ%éﬁtg% TeiPeativg ssaded spaceran¢he side ambosite Bleeslafoode
apg €

present 05 §ER 5 .6 PCT/ SEQQ) 00438 between said plates, on
whi ch el ectr o&g?eggﬁ? g@té}%{el’qlggjéﬁwlgidtlg’r A EAHREdang eonledielgrtradeghianehichge i s

appl i cabbe, taMQ o ar_.ozan nerati on on opposite sides
of said uni?%e%&gby%%hggnggggg?ig %@Qﬁg@ t@&fcﬂ@%r@“ﬁﬁ@%ﬁdﬁac@lmm e the

plate of divedyefioni thegahfrial, is delimted by an earthed and cool ed
el ectrode, via which 5 oxygen gas or gas rich in oxygen is supplied to the

space and ozone By thignetust@ientanedmbs ; this arrangenent a
conpact design with mi norgspace rec}giér%erar?% séﬁg%qlggi(aﬁj%oﬁqu{r?men%ﬁ ng

hi gh ef fi cidhtoped Sttﬂbhlavidglh'@eef@‘fc_j@ﬁglw%ﬂr&m%‘;{s{ﬁ?ﬁgﬁggﬂéﬂgnﬁuni t

conprising the plates of dielectric material an L g dhe a
hi gh 10 f r SiesRIPPEisingitheplatay afidieledtrvinbterial ahd IR ERER OIS of 16308
S

since this unit at the sane tine is influenced by an overpre
02

pressur BERENEY 8BNS spasnt withdiigle solta@sipegiplieabdé, sRE 1RY Jntitsatftﬁé m
nor eover f%{%%z.these ff)_veréac{eessures and pressure shocks, respectively, to
conpensat e,” M R AHUEBCCRRY: BN GVREITessTne and pressuresshiocRE fidkn &@b%gagosiée

1

oVer pressur, re ocks, respectively, which may origi na
during oper gi[e?g%sgéﬁﬁ%gy ’fﬁ‘ag’r}’a‘ﬁ%gxﬁ'{ Peseasies hoices yhase aviesprapnresand and

t hereby an préddGfLanfe sion . efficiency for the same. The present
i nvention &l 56 referg,s’clg c%?lg?loﬁgt? SOIQP??W‘%: 1&s gaealize, sach athehobhd compen-

sation of said overpressure and pressure shocks, respectively, which may ori ginate
15 during operation of the apparatus gives stability to the apparatus and thereby an

increased conversion efficiency for the same.

The present invention also refers, according to a fifth aspect, to a method for

0zone generation comprising the steps of supplying oxygen or gas rich in oxygen to

a first chamber, and applying a high frequency alternating current with high voltage
20 to a high voltage electrode for the purpose of causing a discharge in the first
chamber over a dielectric 1o an earth electrode. The method is characterized by
pressure changes in the supplied gas being compensated by the gas pressure being
forced to operate to the same extent on opposite sides of a compact unit comprising
said dielectric. By compact is here meant that the included components in the unit
between themselves are in mechanical connection without any intermediate spaces,
whereby the unit substantially constitutes a non-compressable body.

More exactly, according 1o a sixth aspect of the present invention, a method

for ozone generation is referred to comprising the steps of oxygen gas or gas rich in

OXygen under pressure being conducted from a common source mto two uniform

30 sealed chambers, which chambers are delimited from each other by a unit, which



ozone generation conprising the steps of supplying oxygen or gas ric65idkP 2003
oxygen to a first chanber, and applying a high frequency alternating
current wigwdod)k@he voltage 20 to a high voltage el ectrode for the purpose

of causing a di scharge in the first chanb2r over a diel ectrPETPEIAN4Bart h

el ectrode. e 10d.i.s characterized by pressure changes in the supplied
gas being 8%#6@&%@?533 (Y% (flﬁgc %fsglﬁmgiﬁ@ bretiegn themachi ghovodtage alextiodet e
same extent;

it ides of a.co ct unit conprisin sai d
o eorr o FRBRARY R R Sla iR Beh W waschaing appbsponenicthich t he
nit 25 be i..n._nechani cal . conpecti on . wi thout an
't e modi it TR LREBAL o e ol bR RE s Rnh e ey g poRrastaty ozone

. non- conpr ess abd@ribaddhafe ing.to a sixth aspect of the
pr esent invgnti on, & met E?Cﬁ?gé{%%{%%lzﬁggé@é%e%lgﬁn?ge ERakgieedonpr i si ng

the steps eolecuwdgswigae eath 8ash & | - ssure, bein
~conducted froma %ommn sourceh ;élr]e?gog%eﬁﬁlxﬁgg%%gﬁé%%{’ﬁ%gfiﬂﬁhﬂeF%S,%eﬁhi ch
chanber s atigekyebnrippesitd sidsofabd rexpbetivdiiefectid biepiihjch 05 SEP 2003 WO
00/ 53529 7 PCT/ SE00/ 00438 unit conprises two dielectric elenents and

bet ween them a high voltage el ectrode, a high frequency alternating
current with, i%h vol tage being applied on said high voltage el ectrode,
exi sting ox¥geRCEUINIWA adEawIngdser eby bei ng converted to ozone by

el ectric di sha es be vvee sai,d hi gh voltage el ectrode and separate earth
5 el ect rodes, \A/Egﬁéereaé‘é’l@%eﬁ AVIE) é@‘g elarectessimeclieatrety ofitel appasatas gorchanber
respec-ii i osite ,.side of the respective dielectric elenent.
Bri ef dleots cér{?dp’ﬁ %e?{{z"&?qpq?h%ccé?r%ﬁa the,present inyotiomaessdasicribed tltorobghlychedowsi ng
features of;hher 10 Qzone generation according to the present
i nvention are eé;}g’?claclrggéq?%%‘?%’tﬁﬁmvl%%ﬁﬁ?’mﬁﬂﬁ WRICBr ences to the
acconpanyi ng drawi ngs, in which figure 1 shows a schematic perspective view
of a first preferred enbodi nent of an ozone generator according to the
present inventifigurellSsHdvidls 8clRers i.c 4. 0oRgi.tudinal. sectj.onal
D 6w of an ozone gener At oy A BerRpSGIRBERC o PR, prefenidd enbodimeat

of an ozone generator according to the present invention;

fa L)

15 figure 2 shows a schematic lon gitudinal sectional view of an ozone generator

according to figure 1;
figure 3 shows a schematic cross-sectional view of a second preferred
embodiment of an ozone generator according to the present invention; and

figure 4 shows schematically a part of the ozone generator according to

20 figure 3, as seen from the inside of its chamber.

Detailed description of preferred embodiments

With reference to the figures 1 and 2 an apparatus for ozone generation, an
0zone generator or ozonizer, 1s thus schematically shown in a first preferred
25 embodiment.
As is evident from especially figure 2 a sealed space or a chamber 1 for
ozone generation in said apparatus for ozone generation is on one side delimited by
a plate 2 of dielectric material, preferably a ceramic, glass or similar, and on the
opposile side by an earthed and cooled electrode 3 of e. g. aluminum, stainless stea)

30  or the like, preferably aluminum due to its good thermal conductivity. An electrode
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according to figure 1; figure 3 shows a schematic cross-sectional Vi e%’é? ;;003
second preferred enbodi nent of an ozone aneratortac?o[ﬂgngzgﬁethgngigfgpt
[ i on; hgure 4 shows schematically a part o :
éggg%: gg"?’g%%séz?gure 3, as seen fromth& inside of its chéf_%@ﬁ.“‘g@é??al | ed
description of preferred embodinments Wth reference to the figures '1_ andh2
an appar at uﬁgo% b 8 Ugk FOPRET @nanather elzeins epadectvomaderialaadiobewhichsa t hus

referred 25 enbodinent. As is evident from

: : . first . . . | . .
sopecel Ty PERTHIBY sl ks e et
[ : td i s.on one side delin

of i of oot APERSe SR BEE A0 e el 3o 56 el sﬁap?(ﬁﬁgxﬁha bn the
O O hl eas ot ISR of I B IR ACH RS 0l SSBETE dlsitnds do 4 APTERT. 1 her
S ,

| ¥ tgwj 5 8 ..PCT/ SE 00438 4 of
g'ogfjuglt :J?](’: tﬁ&%amgoﬁiﬁﬁ%r r?ot gf@ﬁg@gﬁﬁg coﬁuﬁ%%‘\ﬁé’“ﬁ&?éaf*@ﬂ Sf&’gi%lnevm: gh

' \ ’ ' i plyi :

B anged on e he pameorate et SRlbed b otk Al S B R IafER Cp e

sai d seal eqblaipac:e/thbaiidaemagz.alsoTb@rédt@ﬁQJSIRr, Qfrcdizg! tﬁ?éler-éiﬁeﬂ',gﬁ\gf#iﬁled aﬂgg the

ctive electrodes 3, 4 all present sui table size an ape 't t he
;:fsg(rared paidsgdsand sthennent i oned detail s of the presented enbodi ment are
e.g. shaped as four-sided, alnpst quadratic pl ates, but the plates, or the
like, may also e ordentaripsigman cromeugencratohires sihpledindf dosee et wal Xin
si ded so on. In order to design an ozone generator in a s!np[e and
cost - ef CPF%I&\?VB% with the dnyentinng Aaemgmauble hifectusntomhplatel iofaiclouh]e

pl 2'. of dielectric material is arrang_ed on the
oppos e s TeHE! BBttt oRghe oaposis ife of tes tlecirode 4o mikyblet rodadncy

6 o VISR Ol O 000 PSS P
gir e?egﬁ ?L ofrgﬁgéitglc',rﬁ%t?ﬂg?.gimeyelgét%@eeg, ;?r% eYably h1Re B3 © a%(’)il or a metal
sheet, is suitably clamped between the plates 2, .2‘ of dielectric material, or e.g.

15 screen printed on one or both plates 2, 2' formin g a kind of coating thereon, but may
also be of another suitable design, for example having the shape of a plate as in the
drawings in figures 1 and 2. Required couplings for connection to an alternating
current source are not shown. Irrespective of the embodiment of the electrode 4 a
compact unit requiring little space, a "packet”, is provided according to the inven-

20 tion, composed of the electrode 4 and the two plates 2, 2' of dielectric material, with
the capability to resist, absorb two external pressures acting counter-directed there-
upon, and to force these pressures to compensate, equalize, each other. The second
plate 2' of dielectric material delimits, together with a second earthed and a cooled
electrode 3', located opposite said second plate 2', a second sealed space 1' for ozone

25 generation.

Each earthed and cooled electrode 3, 3' is constituted by an earthed block.
preferably of one of the above-mentioned metals, and includes a cooling medium or
shows ducts (not shown) for a cooling medium in order to achieve required cooling
thereof during operation. 1n each earthed and cooled electrode 3, 3', i.e. in said metal

30 block are further inlet and outlet means formed, preferably inlet passages 3, 5' for
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thereon, but may also be of another suitable design, for exanple having
t he shape f00%3§§9ate as in the drawings in figures | and 2 R%ﬁui red

coupl i ngs' Tor ~connection to an alternati ®g current source FSPEE HP043Houn.

I rrespective ?f %he enbodi nent of the electrode 4 a conpact unit requiring
little spaB®PLROT PELKEY 2235 PIgas Tl Heokygendodesppctive sealed spames 40 1t iand,
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30 block are further inlet and outlet neans forned, preferably inl 1)
‘passages Hxygenfgas odZaSERhIAAKYREN AMEIDEIIR dBﬁIE/d%Q@éSOQ“ﬁ%f WPHLoheOf
oxygen gas or gas rich in oxygen to respective sealed spaces 1, 1', and
respect | ve2eHETaler apyagidy ke same positiondn cherthspectdzospacavay équaliytihem the
respective space | and 1', These passages 5, 5 and 6, 6', respectively,
for oxigeﬁea%{%cné’le Space 74 wainly thesgme positignozone are forned in said netal

bl ock 3, 3 ineIsuch a fé\% t hat ea,the 5 metal blocks are assenbled with
the rest of the cOMfoRkieknavnamEoditaenis of Oaers genarplerplswhigdOXy gand:as’

opposi t o 5 BadtropRaVERD i€ sbRufteithg Srefomirs oGl ltseed n rcrens
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position. In some of the known enbodi nents 0zone generators
oxygen l§asgeneratgdberwedh the plategef cerdntie Mt fd phddbinpdnd pRtEIo PR &ly
centrally located in an ozone

against the earthed and cooled electrodes (metal blocks), or the sealings to the

sealed space brakes down; glue lines give in etc.
The embodiment according to the present invention of an apparatus for ozone

generation with double sealed spaces or chambers 1, 1' which are supplied with

20 oxygen gas or gas rich in oxygen from different directions, eliminates the risk for
damage on the plates 2, 2' of dielectric material due to the pressure differences
arised by the pressurized oxygen gas or gas rich in oxygen and pressure shocks,
respectively. This is obtained by applying pressure on the plates 2, 2' from two
directions simultaneously and by that the plates together with the intermediate

25 electrode 4 being formed pressure compensating so that applied pressure from said
different directions compensate, equalize, each other even when they vary for
example due to pressure shocks. The plates 2, 2' of dielectric material and the inter-
mediate electrode 4 should herewith achieve required support from for example one
in a pressure compensation admitting unit further included component which co-

30 operates to said pressure compensation. The plates 2, 2' and the intermediate



: 03
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her, e.g. by being joined according to the above to a
or cssur d0C IS e i CRImEATROTsaNabnls opsriimremisameybe conensi d
Eorrponents, @gj erein the el ectrode 4, when having the shape of a plat eé
may be formed SOr1d as in the figures 1 and 2, or alternatively as 5 e.qg.
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bar, resul tresygectinelyn iy £186 @elimited by at least one endless sealing 7, extending between
15 the plates 2 and 2', respectively, and the electrode 3 and 3', respectively, (see
figure 2). In order to achieve optimal sealing effect, the sealing preferably consists
of an O-ring 7 of an elastic material proportionately resistant to ozone, e.g. silicone
rubber. The plate 2 and 2/, respectively, of dielectric material and the earthed and
cooled electrode 3 and 3/, respectively, are only by pressure in contact with the
20 sealingand are to a certain extent movable in relation to each other in their longi-
tudinal direction. Suitable arrangements for this are probably known and are
therefore not described or shown in more detail here. Alternatively may the sealing
7 be formed in or arranged on any of the respective sealed space 1, 1’ delimiting
parts 2, 3 and 2', 3', respectively. External of respective sealing 7 is suitably at least
25 onering 10 of electric non-conducting material, preferably teflon or a teflon-like
material, arranged to prevent the sealing from moving outwardly due to the pressure
in the sealed spaces 1, 1' and to prevent a spark-over directing between the elec-
trodes 3 and 3', respectively, and 4 along their edge sections.
As Is evident from the above the plates 2, 2’ function as a dielectric. When

30 the electrode 4 is connected to an alternating current source and the electrodes 3. 3'
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i mproved %g ongs _1190n_ ef ficiency. The respective seal ed space 1, 1' being
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resBect i vely. Ext ergna oéasrégsggggitczh\r}g dsxg% an lgﬁll%c%rlﬂl{%gebq Sm%th %egéqd 25 one
ring 10 ofspacect ) |'ofnhe og@itdittel Bk  ef I

t ef Igon-l [ kele rratleri al , gr r angedta?gr %ggrﬁi\éﬁsﬁg g%gtfl?%ﬁ(?aﬁgg%nla%\ﬁﬁrygge

out war dl y made tofloherapdesdyitteougintichrakeipdRdes PaPe§whrdslth nt a
spar k-qver directing between the el ec- tr(?ges 3 and 3', rg?ggg%%%%gg%and 4

al ong tlRei for gagee 6wetshows dasked anddotimharrbweiin fherehpuebt Agepleatias 2, 2'
function as.a.dielectric. Wen 30 the electrode 4 is connected to an-

al t er nat i nYREURE BA Séﬁwgb ththspache Reseagesddetsitwig) foa oy SEP 2068 e¥rich
00/53524 -. 1 1 PCT/SEQ0/00438.tqg .earth an electric discharge occurs through
the pl at esPPXYEET a8(0zop¢ mayfor gBéPBFPQSH@C farmed nar¢spgedve sealed space 1, 1'

Bl Ternat i 15 k) SatbE el ol snie A% bt spaeraonoy aepe. Jsthe rooul t of
(e ChsoronRmganhogh o SRR B EP S P B bied et
flowi ngSoul, It ifegs plsdalges aRseRIAy GrfanBlY tt&‘@xt%ﬁﬁr}ﬁai%ﬁpgﬁﬁcgs?{e' to each other,
1.e. mirror-inverted. The pressure on the plates 2, 2' of dielectric material from the
inflow of oxygen gas or gas rich in oxygen is thereby distributed analogously in the
both sealed spaces 1, 1' and counteracts itself.
Suitable operating temperature for the plates 2, 2' of dielectric material is
20 about 20°C, thongh higher temperatures are admitted. However about 8§0% of the
supplied electric energy which is converted to heat, must be cooled, which prefer-
ably occurs via the earthed and cooled electrodes 3, 3', i.e. the metal block with
cooling medium or with passages with cooling medium.
With the above described sealed spaces 1, 1' for ozone generation, delimited
25 by plates 2, 2' of dielectric material, earthed and cooled electrodes 3, 3' having
smooth surfaces, and also by least one endless sealing 7, the thickness of said spaces
may primarily be dependent on the thickness of the sealing around the spaces. If, for
some reason, a larger volume of said sealed spaces 1,1' is desired, this may ecasily be
achieved by e.g. providing respective earthed and cooled electrode 3,3 witha

30 recess 8 on the side thereof which delimits such a sealed space. Thus is in the
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3, 3" and 4, respectively, and being arranged or formed in the drawn embodiment of
15 figures 1 and 2 in both sealed spaces 1, 1" (see preferably figure 2). In one embodi-
ment said structure is mainly formed as a net 9. In order to achieve the desired
uniform distance the net 9, which preferably is made of stainless steel, is constituted
of a separate part located in respective sealed space 1, 1' adjacent to the earthed and
cooled electrode 3, 3', i.e. in the shown embodiment in the recess 8 thereof. Alter-
20 natively the net may however be formed directly in the surface (e.g. the bottom of
the recess 8) on respective earthed and cooled electrode 3, 3', which faces and
delimits the sealed space 1 and 1, respectively. The net structure may be formed e.g.
by stamping, milling, etching or cutting by means of laser in said surface. An
embodiment in which the structure is formed in the surface of the earth electrode
25 implies a simpler construction with less comprising parts in the ozone generator,
compared to an embodiment with a separate structure 9.
The above described apparatus for generation of ozone may, if so is desired
for further enhanced ozone production, be attached to one or more other apparatuses

of the same sort to devices with a manifold of stacks of such apparatus. In order to

30 facilitate such an attachment, but also to admit an alternative embodiment according
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mainly formed as a net 9. In order to achieve the desire uni
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earthed aradectomds ®dr,ahab¢ emibedBnet showreon the diaevia poinfi g ddintePtor thet he
recess 8 thereof. Alter 20 natively the net may however be fornmed directly
in the surdthetesige of it arrtbe garthedrand covled eledtexiess) 3hmppesipg did side@amitield and
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apparatus. In order to 30 facilitate su ﬁ an attachment, but also to admt
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required if no further expansion is made.

Furthermore, it should also be noted that the last mentioned further embodi-
ment of the apparatus according to the present invention for ozone generation of
course also is possible even without said recesses on both sides of one or more

20 earthed and cooled electrodes.

In figures 3 and 4 a second preferred embodiment of the invention is shown,

which second embodiment in many aspects resembles the first embodiment shown

in the figures 1 and 2. Therewith are the reference notations used in figures 3 and 4

the same as those used in figures 1 and 2, where the same or corresponding parts are

o
Lh

referred to.

Thus, in figure 3, an ozone generator is shown having a high voltage
electrode 4 on which a high frequency altemating current with high voltage is
applicable. This high voitage electrode is arranged between a first and a second
diejectric element 2 and 2', respectively, which dielectric elements 2, 2' preferably

30 are mounted directly on said high voltage electrode 4 on opposite sides thereof. In



to the invention, it is with certain nodifications of the enbodi rrenﬂ%ﬁ%v&qm
in the figures 1 and 2 possible e.g. to formone or nore of the earthed
and cool edyoghrstpodes 3. 3" with recesses 8 on two opposite_sides thereof,
and with the corre- sponding arrangenent lds the above descrPbEaEHYO e

plates 2, 2. of dielectri.c terial 5 and also the electrodes 4 for
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whi ch a high frequency alternating curre

appl i cabl e debieniay therfireticlasmbéiel Q@ﬁ%&ﬁs@gft&é gﬁieqif thESPSRbLY offlﬂi% hg{] pfﬁ‘l ate of

dielectric material as said further space oOr Sspaces. orts

for the pl aﬂmﬂcmenmmae@arrespnnaigglﬂhhea@@ohh@_iaé&ﬁwe;?ﬂﬁgﬂ%n%ts[ SERY T ed

I f no further expansion is nade. Furthernore, it shou e no hat

the |ast meppPemesidewfithehighmidtige eleniode®, hhecanpetahbs PF&B{&'%JIEEOBQ the
pr esent invgntion for ozone generation of course also is possible even

Wit hout saichambgedsissmsforpowithghelfisstohamber dr Anecend®Bartiaelcoaddanddepgigd
el ectr s. In fi Hrgs % and 4 a second preferred enbodi nent of the
i nvent i F@ldssrﬁ?ﬁﬁ, chapiben I e s prpepitciside of thechrnberak pEsari seesadiies t he

or St SRR (R o A Ll B 500 £00,5, TheL i ore the [l erence
21 quher' ¢ be 3300010 AR BATEI bR Bhee bk Comeet oot oo 4 or
appt 1 cabt e £ R O EoSHARAESH A8, LS bulh Sreed il B0 bbeivevame o
second, ek, Rl i nd 9SREGLUNEI Sy BLRSLE B
el ectrdde adapteddposutle ofihone! PG 2mYeR 1 and 1', respectively, is between its
delimiting dielectric element 2 and 2, respectively, and earth electrode 3 and 3/,
respectively, sealed off with an endlessly extending sealing 7 and 7', respectively.
For each sealing 7, 7' a sealing recess 11 and 1 I, respectively, is therefor arranged
in earth electrode 3 and 3', respectively. Furthermore, a support ring 10 is arranged
20 between said earth electrodes 3, 3' outside said sealing 7, 7', for which support ring
10 respective earth electrode 3, 3' is arranged with an outer recess 12 and 127,
respectively,
Said second embodiment shown in figures 3 and 4 differ in a couple of
aspects from the first embodiment shown in the figures 1 and 2. For example, the
25 second embodiment is characterized by that internal recesses 13 and 13, respec-
tively, are arranged in respective earth electrode 3, 3, endlessly extending imme-
diately inside respective sealing recess 11, 11'. These internal recesses 13 and 13",

respectively, are thus situated inside the respective chamber 1, 1', definin g in the

respective chamber a periphery section having a larger depth than in the respective

30 central section of the chamber.
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dielectric elenent 2 and 2', respectively, is shown at a distance fromthe
hi gh voltage el ectrode 4 only for the purpose of clearly showing the

“ position 8’%0{0{?55% gh vol tage el ectrode 4;5 The first di el ecPETSEVMMBht 2
delimts, on its opposite side of the high voltage el ectrode 4, a chanber

| adapted for ofsnecBagyrevident front thenfigureg Srarges said igRS phisabed 5 agdygen. A
first earthed electrode 3 delimts the first chanmber | on the opposite
side of thESSPRERYRAY, emergetinshe fespectiie-chalmberli, ¢' =l thewnintémalecesepdBdimy! v,
t he second, gi el ectrici E@Fﬁt 2" delimts on its opposite side of the high
vol tage el ett FORECHYEY Wakithes aranaserent the gas, preferaddy 0xy g¢ragase which is

~uniformw th thﬁﬁf [ {lsthchgnbgr 1. A second earth electrode 3' delimts 10
sai d seconthPRNEHRNG chigrbersd d pisdupughtdp dirsiofill said internpbiecassesfl 3 gaiddl 3,

;eepoct tuel P ErheLt SAEETR sistprte i3 fesS P thiotaiatiusty deshs raseParbl, 1 Hdapt ed
f ' : f . i ch.i :

Furt her . ottt op oy REHA e ke sRalo ¥ 500 BE résneSind wihithBotoar
out Lot o - 6zomer B EERARTII Rokeat 611 Qb v BDOBURL SR iRV = '

outl et of ozone. Each™chanber n respecti
deli o Ui nooulietipasidae . aiRicdinARE odirer HERRGELIVELIAmBAT ARG ELAEL 00° 2

and 3', respectively, sealed off vvltg%t an engFejss[fy ext endirig Seal’i
7, respectiruel the enfio¢ pedpheryedithdehambet, adinSRAN f8s6 ‘ﬁ?s"‘tribléﬁ%tf‘ﬂger]ﬁ'e’

respectively, is therefor arranged in earth electrode 3 an
r espectliv eshambparis hehiowed, Mareowpp drdshrdas svill:drsinabusydrdsdplibgineen said
earth el ectrodes 3, 3 outside said sealing 7, 7', for which support ring
10 respectiofRe@perrieessesh lddandthesbyi formra bargied beivdenathe aedpectiveeesnd 2 and
12, r esp,gc,},i VS| y. Sai d second enbodi ment shown in figures 3 and 4 differ
in a coupl fnd £2aRe gengrakyd inyespective chambei helit whkdhvwerdne temds to fowes 1
and 2. Fort exaggb_‘e, the . 25 second enmbodi nent is characterized by that
i nternal rOCELEREICTESRERlIvE Dutickhpassags Py@|af the cbamben ddus bamier efisecisi ve
earth ele ' dl essl xt.endj ng i nme- diately inside respective
seal i ng ri%@gglf%y %f@?a%ﬁggseﬂpﬁ? @'rerlaggfrye%ég%‘é%fef@"&ﬁéffﬁ’l‘% OZONESPBERTIvR| y,
are thys shbsdd £6isk 16 B EBfinsLLPLES bye%kcc{b%vrmefhelarr%ngengcerft 'wiH e a%jggeel)t
to the sealing extending internal recess, and with the inlet passage emerging in said
recess and the outlet passage emerging in the center of the chamber, thus guarantees
an increased resistance and useful life for the product.
Another feature characterizing the embodiment shown in the figures 3 and 4
20 is the circular shape, which is illustrated in figure 4. In this figure the earth electrode
3 is shown from the side facing the chamber 1. It is clearly evident where the inlet
passage 5 and the outlet passage 6 emerge, and that the different recesses 11, 12, 13
of the earth electrode 3 form a manifold of concentric circles in the periphery of the
earth electrode. The circular shape is advantageous since the supplied gas, which
25 fist fills the internal recess 13, afterwards has an equally long distance to flow to
the outlet passage 6, which further results in a uniform pressure distribution over the
chamber 1. The lack of corners following the circular shape is also advantageous at
high gas pressure.

The recesses 13, 13' which are adapted to protect the sealings 7, 7' against the

30 ozone may of course be realized in ozone generators with a different shape than
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PCT/ SEOQO qgé%?{s%ﬂ% i-s clearly evident fromthe figures 3 and 4 said inlet

passages 5 an respectively, energe ir6the respective cKR&HISEL0/A0438" in
t hese internal re&esses 3 and 13', respectively. Wth this arrangenent

the gas, pr%fcé'r]%f’b ' & agdle oppskewndn figupplli ed to the chanbers 1, 1' is
brought to fi rsty fé ||l said iﬁtﬁrnal recesses 13 and I T, 5 respectively, as
the flow resi st ance FEDFRSWI the pmbodiment oy rdctherfimeees and 21Be ea@h  t han

el ARl Yo e RN ST el seell on of the rospect ve
v s NauRRechl Rt ARASRAS. S8 PSS AT, L conter of
chartber 52 upekavE BRI dhald b LG SHBLDS A0 SIRTPRE L, schieved:
13, 13 andusiioref chore oRaAtbated o N RS AGRRELLYSSERbAne o T 7,

and ozone generated in reSpective cha

towar ds t hexamppeut iheaiesign 6ff theassRYE]Soe @llecﬁ‘hgé Hf‘agﬁﬁf}gjg‘@zﬂwﬁ% s, barrier

effect is. particularly advantagéous sfnce t §TRERS Pes of

the ozone 8thlike apgling bf thearestipeletisbddsy, 3 hgdSARD K0S e bm bdifn® {){wetﬁk down.
The arrangerrﬁkr;t with the adjacent to the sealing extendi ng it &rftal
recess, and® ]terﬁlﬁlﬁ‘éeaﬁh@ieoﬁ’&lslsage?em@m@zirf’arﬁ%id% defia@ffurff ghbe outl et
passage demeggi Eg in the center of the chanber, thus guarantees “an
increas]ed FRUPMSESnce and useful life for the product. Another feature

characterizing the enl‘s)o(gi ment shown in the figures 3 and 4 20 is the :
circul ar shape, “WHiTTROIEMERT Ustpracetiof thefinyemiéon is, ke therose fi fiznie 2 he earth

el ectrode e m.t he side facjng the chanber 1. It Is clearly
evi dent vvh(ejgse]b‘t%?fg&?ﬁ?cer%éS%psa%eéﬁi‘a’eorsﬁ‘&rfﬁeieﬁ&lco@}ﬁmﬂﬂ%%ﬁ&t&g&s&hehpniglaril3amd:
that the dgfié e 1 13 of, the earth electrode 3 forma
i fol g o e & 8 p feﬁﬁﬁ‘éﬁf‘iﬂaéén% H? 2 1885 BRIy Sy Phagheis coanesiedite the ode.
The ci rcul ezorh@girerat ' upplied gas, .which 25 first
fills the i n? er nal rreéggﬁg?%&?gg%?ggg%%gcgﬁgéﬁﬁ%ﬂ8:’"I?‘Sﬁé\feélpéiséﬁéfe to
flow td3 thes'olihe edluiansiagasdl ombhe Bf i BAFE phAEHIESIH thyRid hiSLm pressure

di stribution over the
such stresses may be decreased or eliminated by a construction allowing pressure
compensation. According to the embodiments shown in the figures is this pressure
compensation realized by letting OXYgen gas or gas rich in Oxygen under pressure be
conducted from a common source into two uniform sealed chambers 1, 1', and that
20 these chambers in between themselves are delimited by a unit comprising two
dielectric elements 2, 2' and between them a high voltage electrode 4. Pressure

variations originating from the gas supply system will thus generate equal pressure

cha i i i i
nges in the two opposite chambers 1, 1, whereby no resulting force arises. acting

on the unit located between the chambers.
25 Due to the opposite chambers being arranged with their respective inlet
passages 5. 5" and outlet passages 6, 6' on corresponding position on opposites sides

of said unit, an ozone generator which is comparatively insensitive to high supplied

pressure 1s also obtained.

For a suitable connection of the ozone generator to a gas supply system the

30 inlet passages 3, 5' are preferably arranged on the same side, as 1s shown in figure 3.
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chanber 1. The lack of corners followng the circular shape is al 5005
advant ageous. at high gas pressure. The recesses 13, 13" which are adapted

to protectwdbmssoalings 7, 7' against the 30 ozone may of gqQurs
realized in -ozone generators with a di f f drient shape than 05 'S “3(9@%“\/\0

00153529 S Lrcular, for. exapple as the one shown in
figure 1. Ildgl%g#aenenté%%?%of%ﬁmw RESHEY E‘ﬁga}ru ?ﬁﬂ flaek pf gzonssgenesatdr? t he
earth ele @,caﬁaﬁg ' ed with.a carona-effect pronoting
structur esfﬁ:ﬁ‘E or e%atrr}%I ngQ%q legt% P {elﬁglgt @P}lﬁtﬁgéﬁ aimfe(, §tnce botthindet passages eart h
el ect r odes agd oditlef A&d Iver chanpber. .1, 1'.. Al so other earlier
di scussed faeat urtgsﬁﬁsagﬁiaf%ia?gﬁgéﬁégo(ﬁaq%%ﬁéﬁ"t%eﬁpgﬂlﬁ eadﬂh‘?lg%tr%ﬁlaséabl e al so

.on the second eihafliateMiativEdsbaRR]e d 0 the design of the
hi gh voltage el ectrode 4 and the g%égf,zrg{tgpgwgﬁg@%g@% H’?‘QZOPFI CBEB 9 g of

the earth ebmpriseslesind with a fardamd 8Qeéstd e, ﬁ?ﬁﬂidﬂfﬁ?cﬁ h&]yglgg,%lig si ded
el 1'm t" further

-earth electrodes 3, 3', which are arranged to

chanbers. for@tashasskiiheretty pernicabis forBasffrdmigaid NRILIER N0 ks§id RSohdEigEne i N
figure 2, ,ﬁgey gned to decrease stresses on the dielectric e?errents 2,

stresses tR&E UM GRIRPIISESa kighduwdtage elmsrauee shigteiswatcdt WwiRRS difledir@as supply
systemwhich is .c nr}ec Ebg to the ozone generator to supply oxygen gas or
gas rich i MaERYehraler Compescpdesmges nebsthyctare. indheimod highovoltspebased on
one of theel% physi cs, nanely that such stresses may be

i ringiples j. \ .
decreased ©f ggpﬁ%gﬂ%\t?éd’&@a IQS%ILCrTBéWT@h Iaithowzone peresator the wmimpensat i on.
Accor di ' ts.sho in the figures is this pressure
corrpens@tg i %)l(ri:altrl%%‘ ﬁ%%ﬁsé}eﬂm%\éﬁwg%a@&%ﬁ&“@hﬁ ¢¢1t!hlt¢d1§bﬂy@arthunder
ressure b sl d sourge .i.nfo two uniformseal ed
(F:)hanbers 1?16%&,8851;’13{‘? agcrchgé ?ﬁ%@@%&%ﬁsf ﬁ‘eimgﬁgpi%éﬁe{gﬁ@%%ﬁ@ést@re
delim ted &yarAbembit Qx@érﬂﬂh%gieﬁzk\ggjrhetgifg} ggst&}t%eel gnents 2, 2' and between

them a high voltage electro 40 8% QLhe Jrytogs PEESSYTn K™ r om t he

gas suppl yassiageémsaid dhanibes 29€ B6lcabSHrEfd 18es SANPES: | InLNE, L wo
opposi te chanbers 1, 1', whereby no%rres t?%sﬁ%r égesari sgg'?&&c‘%'b?fﬁgyno

resulting force acting on the sides of the unit arises. The chamber may be arranged

s

15 with two opposite earth electrodes with the unit located in the chamber between said
earth electrodes. The chamber is arranged with an inlet passage for gas, preferably
OXygen gas or gas rich in oxygen, and an outlet passage, preferably ozone bearing
gas. In an embodiment two inlet passages to the chamber may be arranged, one on
each side of said unit, as well as two outlet passages on each side of said unit.

20 In a further embodiment of the invention, comprising a chamber for con-
version of oxygen gas or gas rich in Oxygen to ozone, the delimiting surfaces of the
chamber are constituted of concentric tubes with a common axis instead of plates,
whereby the chamber also is tubular. The internal tubular delimiting surface of the
chamber comprises a first tubular dielectric material according to the teachings of

25 the prior art. A high voltage electrode is arranged adjacent to the first dielectric
element on the opposite side of said chamber, i.e. arranged at the inside of the
dielectric tube.

In a first variant of this embodiment the high voltage electrode engages, on
the opposite side of the first dielectric tube, a ‘second tubular dielectric element. This

30 second tubular dielectric element delimits in 1ts turn, on its inside, a second



on the unit |ocated between the chanbers. 25 Due to the opposite charfbleSEP 2003
being arranged with their respective inlet passages 5 5 and outl et
passages 6wtiersagpscor respondi ng position on opposites sides _of said unit,

an ozone generator which is conparativel yl8nsensitive to hi JETEkIpO4E8

pressure is i For,a suitabl e connectign of the ozone generator
c 1‘@8819 At @?}%ecnﬁrg&h'flm% by

to a gas supply system &t 1528 g BRPesIteside pbtherres pecabieydedimianged

on the sanejrsi @iej | Jdnaf cure 3., 05 SEP 2003 WD 00/ 53529 17
PCT/ SEGOY 00438 Aﬁcgﬁggl?o%?gﬁ@lﬂgegr?gra&%qn@@% b ga@hwn@f@,ﬂmwzomf a

stack of ozgnrrgRnes akrah ' . he .second enbodi.nent mounted in a
pile, since bot h i nl et p sdsggggaggﬁgeg@f: fB%S%aesgh%@sre%tlﬁe@géﬁlbﬁ,évhmbm

t he sides oifn]etthms%gdsfhrehﬁﬁhﬁ&ﬂﬁﬁb@corﬁiectédr{gaag%cﬂ%&%é@tséﬁﬁﬂ fynbOdi ment, not

shown in the figures, the ozone generator T SXASR far £ r st

and a seéorsiippiylef oapgdembastr gds ti&RRt oB@eh!tY 1 z: .0 and ther eby
pernmeabl e for gas fromsaid first si de)%tag:l): sai%égﬁgg%aéesé%ﬁefhgﬂﬁrﬂzpm
conpri ses aZamegHOV usagpmptiesta edies ofbbatentsc GaRkeHh Whidh e | GEfet {rﬁ
material. Preferably conprises the unit a net structure including § ﬁgh
vol tage el WePFBHeaidoieedestrads lacaize betwsenchomt @isttuted HuhReVEAP

generator the l}lﬁ;lé} is 10 arranged in a chanber, which chanber at |east
partly is RSFHPELATB)ERCRLPIEFSUre VarittietbeoriFheting &oae thei gasRipPly Hsiem
delimts th nhi%@: voltgage el ectrode fromthe chanber, but due to the

per neabi | i t? PEFeg 48 the Ogene generatgrwillinfeence sait it both fram & ngiddasdi d
chamber @r g,,fje to propagate to both sides of said unit, whereby no
resulting force acting on the sides of the unit arises. The chamber may be
arranged 15 w th 43R | I lectrodes with the unit located in
the chanber between sglﬁgRag‘gbf%te@fsé@?ﬁ%@ggo%%aﬁﬁ]é?rﬁg’r‘llarfsm’a? rsatystitwed h an
inl et passafe gRpdafeably gL or s, ri.eh i.n oxygen, and an
outl et passage, preferabl yfgozoneg(f)gfelérélﬁﬁggV‘g@@tl 5 ‘f?%g‘ﬁi %’Hﬁ@dﬁilﬁﬁﬁn? ntemdlet
passages t ovhereby taebrit preferdbey S byl side of.said unit, as
wel | as two outlet passages dgﬁyeach si de oﬁé%"@ﬁ%ﬁ“ﬁﬁomﬂ ¢and an

inside. The unit is arranged in the tubular chamber, and the permeable features of

15 the net structure brings about that a generated pressure change on one side of the
unit generates a corresponding pressure change on its opposite side.

In the tubular embodiment of the invention said unit is, in each end of the
0zone generator, preferably sealed towards the earthed metal tubes with interposed
O-rings. In each end of the respective earthed metal tube a recess is preferably

20 formed, extending in the chamber adjacent to the O-ring devised to seal off the
chamber towards the opposing dielectric tube element. In this recess, which forms a
deepened section of the chamber, said inlet passage preferably emerges, while said
outlet passage preferably emerges centrally on the earthed metal tube. This
arrangement causes supplied oxygen gas or gas rich in oxygen first to fill said

25 recess, thereby protecting the adjacent O-ring against ozone generated in the
chamber,

For those skilled in the art is it obvious from above that the apparatus
according to the present invention may be modified and chan ged within the frame of
the following claims without departing from the idea and the purpose of the inven-

30 von. Thus the embodiments of the different comprising details in the apparatus may



20 In a further enbodiment of the invention, conprising a chanber folS®6R-2003
versi on of oxygen gas or gas rich in oxygen to ozone, the delimting

surfaces ofyglgsRssghanber are constituted of concentric tubeg.w non
axis instead of plates, whereby the chanlfer also is tubula?cw%hgwﬁﬁgernal

t ubul del { m.t f f.th hanb npr i a first tubul

di el ect ri o RubHMERT SOEGMAL Hgidh ebacabavags the dpewings apeidsscbed aortsgh
he. opposi ¢ o1& giesR BRI AT el Sl ot botsed sbeecbicstionng
dielectri : ' i ant hi s ,.enbodi t .the hi | t

ol cctrode cvhagng A AripREts KK MY v Abi RO PR EP bl aF ot fd deinst. o

.second tubuimgctdi el ectric element. This 30 second tubular dielectric
element delimts inits turn, on its inside, a second 05 SEP 2003 WD

00/ 53529 18 PCT/ SEQ0/ 00438 chanber. The respective chanber is, on the
;opposite side of the respective delimt- ing dielectric tube, delimted by
an earthed nmetal tube. Furthernore, the ozone generator is arranged with
each one inlet passage to the respective chanber, which inlet passages are
arranged to be connected to a conmmon gas supply systemfor 5 supply of
oxygen gas or gas rich in oxygen to the respective chanber. The ozone
generator thus conprises a series of concentric tubes, in which the two
dielectric elenents and the electrode | ocated between them constitutes a
unit- Wth the described arrangenent pressure variations originating from
the gas supply system connected to the ozone generator will influence said
unit both fromits inside and 10 outside. In a second variant of the

t ubul ar enbodi ment the tubular unit is constituted of a gas perneabl e high
vol tage el ectrode which is coated with a dielectric material, whereby the
unit preferably forns a tubular net structure with an outside and an
inside. The unit is arranged in the tubular chanber, and the perneabl e
features of 15 the net structure brings about that a generated pressure
change on one side of the i



t ubul ar enbodi ment of the invention said unit is, in each end of th

generator, preferably sealed towards the earthed netal tubes with

interposed Orings. In each end of the respective earthed netal tube a

recess is preferably 20 forned, extending in the chanber adjacent to the

Oring devised to seal off the chanber war ds t he opposing dielectric

tube elenent. In this recess, which f deepened section of the
CLAMS e

unit -generates a correspondi ng pressure change on its opposite si degggﬂi 2@3

chanber, said inlet passage preferabl S, while said outlet passage
preferably energes centrally on the earthed nmetal tube. This arrangenent
causes supplied oxygen gas or gas rich in oxygen first to fill said 25

recess, th r-eR%éf(])r,rp?%tg%Ebﬁgg%lfhg%@gb&ﬁﬁgg%%ﬂ}iggv@g%g@gc@mﬁ)@wﬂerat ed in

t he chanber 0S€ S in t it obvious from above that
t he appar atcléﬁt‘raﬂ;ﬁﬁ@tﬂw&ﬂeﬂwa%rﬁﬁ?xnmo@&%hduﬁb&ﬂtwmamcbehmﬂéﬁciretnh&amdle
e

changed within t frame of the follow ng clains wthout departing from

t he i deasanddth®itedfres esidfhigiheoltapeatedibdeibyra dittetric snd eppnste f@dt s of the
different conprising details in the apparatuys may 05,SEP 230 WD,00/ 53529 -
19 PCT/ SEOGH€I4i3® Hyeeagh oherseennd slottradeatvharsie Ragiaicsaid 85F0BA ST IOACT D

drawi ngs and descri bed abgve:. . The cholice of erjdal .may als di fferent
to that pr Gﬂﬁbé'dlecéﬁ@\fiémquddﬁéﬂmegggh%ﬁﬁ %Hﬁﬁg?%yiﬁﬁg’ﬂ%?%oﬁ%@f)%ﬁ?%o vary
dependi ng on the appli i.on ] 3 CLAI M5
1. A flat F@e&‘%g’“e“‘g’ea‘&?&%’?gﬁgéSﬁﬁ‘%lf’{@?h‘éﬁ%‘feﬁ% ﬁagﬁﬁ’téa‘géﬁé?%@t r gggg,
located ¢ 3 Hheibet Bobafad ehesenstal wlaekei n each
chanber ‘on%fe&b%%éaggc%@% gﬁlﬁ'ﬁ‘:’l{d&%fromﬁggi d high voltage el ectrode by a

di el ectnpc and apposite said dielectric by each one second el ectrode,

wherei n each of said second el ectrodes_ is an_earth electrode constituted
by a netal %l Fbk ogepagenesitpr detdrdingita glamel , rhesamrack eed FRmRFAT ds ¢ he

opposi ng di deelliengitt g d l%z le\{avgtegneel er}l d?esgfj‘?b'lstr&l"i%}‘ ?ﬁi?a?e%%ig%maenggﬁd the earth

electrode, extending sealing member.

15 3. The ozone generator according to claim 2, wherein sajd sealing member 1s

constituted of an O-ring.

4. The ozone generator according to claim 2, wherein said high voltage electrode
and said djelectric elements are composed of substantially flat bodies.
20

5. The ozone generator according to claim 4, wherein the high voltage electrode is
arranged in direct contact with the dielectrics thereby forming a substantially flat
packet, which packet is held in place by said earth electrodes exerting pressure on
sald sealing members.

- 25
6. The ozone generator according to claim 2, wherein a recess is arranged in the
respective earth elécﬂ‘odc endlessly extending inside the respective chamber

adjacent said sealing member; in which recess said inlet passages emerge.

30 7. The ozone generator according to any of the clajms 2, wherein a ing (10 Fig. 2)

of an electrically isolating materia) is arranged externally of the respective sealing



outl et passage to the delinited chanber is formed in each metal bl o8& SEFQN0
2. The ozone generator according to claim1l, wherein each seal ed chanber is
delimted by | east one endlessly, between the dielectric elenent and the
earth electrode, extending sealing nenber. 15 3. The ozone generator
according to claim2, wherein said seali g? menber is constituted of an

o]

Oring. 4. The ozone generator according claim 2, wherein said high

vol tage el ectrode and said dielectric el er’{ent S are conp seq]ﬁof

subst ant i althymbkato rothceegaing sparkreeer SXEABAlRE 1B BLSBFCIRT § to claim 4,
wherein the high voltage electrode is arranged in direct contact with the
dielectrics thereby formng a substantially flat packet, which packet is

held in place, by said earth el ect,y odes 1] Qr ' i ng
member . | 20k.6 T hY G0N BRETHERAFATO A0 SO g Rac SrEs g orrextaly 02
is arranged_in the, respect, t ; |y desitarticrgde,nsi de
t he respgctlfl\/aé1 m&%gg%géﬂ%gﬂﬁ%c%&é@gﬁ%g%%ﬁ?ﬁiaﬁldvmi ch rcggess sai d

inlet pass 96tin e %il redR1i02 eRAnBANe R SHapeafeidily disss.any of the
cl ai s 2,% %gglr%’sn%g&rﬁflﬁg (]10 3I'—ifbg 3) of an electrically isolating materi al
I's arranged externally of the respective sealing 0 5 S E P 2003 21 nenber
to protect agai nst spark-over external _of the respectjve chanbe

.S, _The
ozone generi dtheazooe geneyatas acEATdmENo alHET &) Whagitos 4y T%Be%ﬁﬁgﬂn%& ends
in an annul ar _shape between the respective di clhLSnel @Rk 804 sealdd
el ectrode, Sabd {HEL RASHARFPPHIEET Hbths?rﬂ%tﬁlpi’%? &}E Eﬁ%ﬁg’oer’ ?gc? the shape “of
ciroul ar di sos, 9. TG 020NE; HRIRLA0L AR AL rt AN LANE chaneer ei n f or
t he respect?\?gl c?ﬁ’aﬁ%ler sa I Nl et “passage energes inh the periphery part of
the changer, close to said sealing nenber, and wherein said outlet passage

energes centrally in the chanber. 10 ) ) ..
10. The ozone generator according to claim 9, wheremn a recess 18 formed in said

carth electrode in the periphery part of the chamber, extending in a ring con-

centrically inside said sealing member, in which recess said inlet passage emerges.

15 11. The ozone generator according to claim 1, wherein the high voltage clectrode is

formed or arranged as a metallic coating on one or both of the dielectric elements.

12. The ozone generator according claim 1, wherein the high voltage electrode is
corn?oscd of a metal foil or metal sheet.

20

13. The ozone generator according to claim 1, wherein respective sealed chamber 1s

partly formed by a shaped recess in the respective earth electrode.

14.The ozone generator according to claim 1, wherein flow control passages for
25 oxygen gas or gas rich in oxygen and ozone are formed in the inside of respective
sealed chamber, adapted to conduct the gas flow in predetermined directions in said

chamber.

15. The ozone generator according claim 1, comprising a structure arranged or
30 formed in the respective sealed chamber, which structure is formed to promote the

forming of a corova-effect at discharge between the high voltage clectrode, by the



10. The ozone generator according to claim9, wherein a recess is fd5eeP 283
said earth electrode in the periphery part of the chanber, extending in a
ring con- centrically inside said sealing nenber, in which recess said

i nl et passage energes. 15 11. The ozone generator according to claim1,
wherein the high voltage electrode is fornmed or arranged as a netallic
coating on one or both of the dielectric2¥l enments. 12. The ozone generator
according claim1l, wherein the high voltage electrode is conposed of a

net al foi | diztectBtalo hkearth ehertmgle UTFRSPESHYFC ator according to claimi,
wherein respective seal ed chanber is partly forned by a shaped recess in
the respective earth electrode. 14. The ozone generator according to claim

1, wherein_flow control ssages . for, 25 ) Is I L3oXxygen
and ozone APel RHPALRF E?Pe?%@ F’%%qr%lgéf) cﬁé%oﬁz/%ﬁ{\}égge% egﬂgﬁgﬁﬁ%%ﬁ%&pt ed to
conduct th?%@?af floweti n predeterm ned directions in said chanber. 15. The
ozone gene B LB di ng claiml1; conprising= a structure arranged or 30
formed in the respective seal ed chanber, which structure is forned to
pronote the formng of a corona-effect at discharge between the high

vol tage el @gt TREBzoMY giheatdr acGERiIN2G0 3] adivel othdrein the strhetuesistdemgpiosed phde
in respective chanber. 16. The ozone generator according to claim 15,
wherein saiackcpam@palﬁ@rﬁaggﬁbm’@épe'-“r’rﬁ’leﬁwleé§hamh§]f-. 5 17. The ozone
generator according to claim15, wherein the structure is conposed of a
separate part arranged in respective seal ed chanber. 18. The ozone

gener at or gﬁ)flgigr%gn%%ﬁ%?a{ﬁm «J:?cmdﬁ‘fget;?et%l%xﬁ f@’ \ﬁlﬁérla'ﬁjtt%%ﬂl%uw%% respective

seal ed cha or me € respective earth electrode. 19,

The 020?3 JEDRI AL 5e A Vb HBOr O FAtRIA¥dmedaNEE fespepdasagth dlacra@lecool i ng
fluid or cooling the earth electrode is fornmed in each netal block. IS
20. A flat plate ozone generator conprising a flat high voltage el ectrode,
| ocated centrally between two uniform_corona chanbers, erein eacjjil .
chanmber on Jéh&hsiogene generator according to claim 1, wherein a passage Tor a coohng fluid

for cooling the earth electrode is formed in each metal block.

15 20.A flat plate ozone generator comprising a flat high voltage electrode, located
centrally between two uniform corona chambers, wherein each chamber on one side
is delimited from said high voltage electrode by a dielectric and opposite said
diclectric by each one second electrode, wherein each of said second electrodes is an
earth electrode constituted by a metal block having a substantially flat surface

20 separately delimiting one of said chambers towards a surface of the opposing
dielectric, whercin the high voltage electrode is arranged in direct contact with the
dielectrics forming a substantially flat packet, and an endless O-ring sealing member
is provided in each chamber interposed between the facing surfaces of the dielectric
and the earth clectrode, which packet is held in place by said earth electrodes

25 exerting pressure on said sealing members.

21.The ozone generator according to claim 20, wherein a gas inlet passage and a
gas outlet passage to the delimited chamber is formed in each metal block, and

wherein a ecess is formed in the substantially flat surface of each earth electrode in

L
fam}

a periphery part of the respective chamber, endlessly extending adjacent said sealing

member, in which recess said inlet passage to said chamber emerges, whereby the



Is delimted fromsaid high voltage electrode by a dielectric and opﬂ&§5ﬂ£m3
said dielectric by each one second el ectrode, wherein each of said second
electrodes is an earth electrode constituted by a nmetal block having a
substantially flat surface 20 separately delimting one of said chanbers
towards a surface of the opposing dielectric, wherein the high voltage

el ectrode is arranged in direct contact 3hth the dielectrics formng a
substantially flat packet, and an end] ess O-rinqhse%lngg nber -is

provi ded imheafohra:ﬁ‘@meirlammé}ﬁp@s@éa%&ﬁ%%ﬁh%@ R Ed T aces of the

dielectric and the earth el ectrode, which packet is held in place by said
earth el ectrodes 25 exerting pressure on said sealing nenbers. 21. The

ozone generat qQr ~according to cl ai . NeLA v bittRte andissédigtecema a
gas outl et %&Q%@C‘?‘Tﬁ cfzf?gc%??rﬁg%#ggl%@ﬂg%z‘r}%f’g‘fa]é%%ll 'n each metal bl ock,
and V\hereif?) gﬁea%gg@%@ie@g{m%ohﬁs}\bﬁpﬁl@g&@ﬁtidalﬂnjtsfalsahIElehﬁH?dﬂeT of each

earth el ect € in riphery part of the respective chanber,
endl essl ¥ aytang ﬁlguﬁg@;hﬁﬁggtﬂafﬁ apgositeatifage ofiestvend clastrafecherere®dd saj d

Chanber o Shisosnd elostrgde smpin ctEhds Gopust A et AR SRl par

i e ect 11 ¢ predstwoniiS GumsesomaRs girsest Bban SUTRART LR Sae s BRI
Cecond ol covbBeRn agmerBFPRIE Mo B Drtes SIS ERARRDs O
e ect i ¢ iphed e piRed Hlocld, M8 ylerdiy REGAF I CHORHBE testibstantidlipfiat he

dielectric endl ess sealing nenber, wherein a gas inlet

passage @0 d%ﬁf&%sofcg&}l ebrth 3RSA88e {r0a paplete} pait o thecteaprstive icbambek med i n

each netal ock, and wherein a recess is forned in the subst ant;i al%%/i flat
10 surface efdleatiereniimgeidprenoced sealiagpembrielywhishreesss 53 AL BAYPEY e

chanber, endl essly extendi ng adj acent g’i@g seal i ng ,ne I: | ePeds€CESS
said inlet passdghamber @ameﬁaﬁﬁlwg‘w@ﬁéi IS HBPE a{g’%gﬁémﬂg,}ﬂgﬁ@%h%\;s a

| arger depth in jﬁi.d rec?eissén than in their central part. 15 23. Aflat plate
ozone gener mABHRCPFHPA o high vol tage el ectrode packet, including

15 23.A flat plate ozone generator comprising:
- a high voltage electrode packet, including

a flat high voltage-electrode metal element having a first and a second side;

a first flat dielectric element arranged adjacent and parallel to the first side of
said high voltage electrode, and having a first plane dielectric surface facing away

20 from said high voltage electrode;

a second flat dielectric element arranged adjacent and parallel to the second
side of said high voltage electrode, and having a second plane dielectric surface
facing away from said high voltage electrode and said first dielectric surface;

- a first earth electrode formed of a first metal block, and having @ first plane earth

electrode surface facing said first dielectric surface;

Mo
in

- 2 second earth electrode formed of a second metal block, and having a second

plane earth electrode surface facing said sccond dielectric surface;

- a first endless sealing member arranged between and In contact with the first

Gielectric memsber and the first earth electrode, such that a first corona chamber 18
30 delimited by said first dielectric surface, said first earth electrode surface and said

first endless sealing member;



a flat high voltage, electrode netal element having a first and a s@§oSkP M1
side; a first flat dielectric elenent arranged adjacent and parallel to the
first side of said high voltage el ectrode, and having a first plane
dielectric surface facing away 20 from said high voltage el ectrode; a
second flat dielectric elenent arranged %ﬁjacent and parallel to the second
side of said high voltage el ectrode, and aving a second plane dielectric

surface facing away _from said high volta itH the &ebnd

di el ectri c- sgeeerbendess sephing H@éﬁ“&ﬁ 38138%?‘?@@613 %%ﬁgﬁgﬁﬂ{gcﬁiﬁt net al

bl ock, and having a first ane eart C SHEdRe8 chagdang said
first diel é’&?’?"rr@%%‘?mf&gem-d%eé%%oﬁ agtgr%ﬁcﬁcgbﬁ%ﬂggaforned of a secgnd
metal bl ock, and hayj. Rlian8eeRictfrRtedatbsteondeirh elderodng sai d
second dieF%%?‘F%m§%$¢§ggﬁﬁfﬁgﬁg?ﬁst endl ess seal i ng member arranged

bet ween anglmifgc(gglm a6l s¥hdrd drigessisesling egibest ri ¢ nenber and the first
earth el ectrode, such that a first corona. chanber is 3Q . delimted by said
first diel egtiist gssinl@qRssmaitd abi ndirsegast qutlel peisAeI EOTLFFALESLHO%I d fi r st
endl ess seal ing nmenber; 05 SEP 2003 - a second endl ess seal i ng nenber
arranged behseder,dodoedicemd Sest mptehblosks second diel ectric menber and the

second earth el ectrode, such that a, second corg hanber i Sideddogit ed by
sai d second @lesanstgasdnlstPrEees ISHY2 SEOH d;aééa}]g% peﬁcsecct roBe Ssd‘éurfaoce and

sai d second endl ess sealin I [ gas inlet passage to and a
first gas GBWI&aﬁé@%ﬂggﬁgﬁgg%ﬁdgcﬁg?dsﬁg%mﬁég' chanber, formed in said
first nmetal block; - a second gas inlet passage to and a second gas outl et
passage from said second corona chanber, forned in said _second netal

bl ock. 1§ 24. THR®z83€Bendgemnekatadingcoaidim?3 twhatai yridpackeh e e ld 1 Rrage
packet 1s held in place by said first earth el gc rodel.exerti ﬁg%tp%eﬁ%ure on
sai d first sesidfgstrente] cdindsraxsrtingp@sure 6p At St PFICeINPPEEE " ANT sai d

Covar s <aiseid Bev e BRBATIAEG U PALECORE coh eftc3BE BRE AT iR Rl

sccond sealing member towards said second dielectric surface.

15



