PONER SUPPLY APPARATUS FOR A CAPACI Tl VE LOAD FI ELD OF
THE | NVENTI ON The present invention relates to power

wa nploy47appar at uses for supplying el ectric povweeT/ER20a7/064053

10

15

20

25

30

35

capacitive |l oad. The invention also relates to a
nmet hod for operating such power supply apparatuses

PR B AP AT ST R oA TR P apparat e,

Furthernore the invention relates to a high voltage
F&g@r@ﬁgqmvm(g,@bl e for use in such power supply
par at uses. BACKGROUND OF THE | NVENTI ON An exanp
TE%BEF‘(?F'?H ip¥entiga gelates [ ROV sHBP!Y @RRI A tUSER O ewpéen%'sﬁr' Bower to
atcapacitpeedd. Jup pvendppals@tasegene matHod JoraspeAiingGlutiag@ver supply
BSa.JQ&JsééJRQJ ﬁfegcg %cﬁ: 0§|o%é %P}& Qfél%z%héQQn&S&M&&ewc@%Dmed to the

arat uses have an
ppwerewﬁtYeapparr@&wﬁerﬁhqrﬁer%%ne@eﬁe FaetEntp aewn C’@'tﬁ%e transformer

sGitdbe ok @te InGsukh @ower ipblyGbpétatuspower supply appar at us,
t he i nductive output inpedance of the power supply
apparatus and the capacitive inpedance of the ozone
BgeKeRAQUNR@FdHA BWENGION a resonance circuit having a

AhESBRBIRCSE hpRANENSAHs |93M@5'zo‘ﬁé %@ﬁ‘er@ﬁﬁlﬁﬂ@ﬁde%uﬂ@a k& & PoRESsupply
driven at frequencie

e
2RPAPIUSI9ERE P hPYA "8?t t&Pc‘?éUBP %-‘8#8 ﬁ'&e %ﬁ°§8 HS?ﬁQt'”%d?"hC@ Such
powengipgyreppatatusgs tievd mmnd@atrvecoomlalmper@ncmyagewh(em)e ozone
g%H&Qtn?ngé}iJEQ§ E’Wetl%d % Eheocfutﬁwo? tl@(;ycgl\?é? shﬁpl§ H%rélﬁ%g t'h@ inductive

ozone generating devi ce, corona convert
065&#‘@@%%[‘?—?&]‘ |tBe P?‘GE)SUPH'Y@HBa@%r?@dd%%eerp&‘ﬁ't'ﬁ@ '”@Fé?\?‘ﬁa@ of the
ot@e@éhﬁfatlﬁﬁm)swce fORGh Bdeondintd cieduitezhiag Gedsannteféquehcy. Such

og(éng ene&tfr“lg es acf' dF 9er¥ gkﬁ”reaqél 3&0 dI \%ﬂaée%ntégteargzsgﬁi%iently high

eVI ce IS suU r om
t@ewepea a ﬁ@roaedise@rgméheﬁmgeoﬁraezoﬁeweﬁr AiUeetRity exygen (02)
seaoabeateea@{eaklang)rq)ew &8/ gkl &l RBHIRS thtﬁé"oidﬁu@ g\éﬁérbﬂl‘jb?dewce, the

BB s e IR R SR 45BRatae Mgt aiureas 00, and
atrivathpowerhas cgsipdopteap phozana 1 sdnardridoh & thperreduepliegttodhe ozone

g@ﬁ@r&tuﬁd@e\f &9 8@ Higd FrHRAHERGhe deﬂe%&uﬁ&bbﬁ@e TROWR:Sht of ozone
for several reasons the resonance re

PEUSIEEhPY thﬁrﬂfoﬁea%r\?é?ty‘gdi?é@fricf@s‘é%\ﬂ't% ea"qd‘)éH%FH‘Q?He%fo it, and for
napietiabg logsesann areedupply appaﬂatmkl dﬁglrtgah'aezmel,geeelaﬂudg device the power

sBé;ﬁi%bﬁa‘?aﬂuE‘ shdlfia 5! B(S;érbt%g o bf (1939‘:9@ 50 é}%ngh&Qyt foractice,

ener at | ng | ce or ar S
hgwexarcter é?kurmseﬂeﬁtferesqmyceﬁwacx ﬁ@y Fé"slaﬁq%'é@nt and may vary
ot/éraqﬁeaﬁd/adumrtcaordbff cﬁp%i‘ﬁﬁ@&ﬁaré}ﬁette@ .ﬁcﬂadm@ﬁemﬂorature and pressure in

th Q 6||e£alfﬁk¥%8 \e/»éh arles nea(\)r;a%ﬁ%ﬁerﬁ%lgtmg (¥eV|ce or ar%s Fhereof e.g. for

Zone er a
selreﬂne@e maintepancat may shange theeesemnon &efuenay r—ioen tq dlﬁerances or

t&@r%ﬂ@émﬂ Qébaclt&nc‘é’o Hh@tﬁeﬂ%&faﬁé@fr&ﬁ;eﬁ@b’ﬁ@? B3B8 HSNJeviflA@ voltage
E \ﬁ\er suofgg %ﬁﬁ @t us whi ch oper attes at the actual

aF YOSA AR &7 F 850 VISR OPEEHaIE 1T FEehd 'sé‘er’“\Mﬂeérh

pherbenont B would therefore be advantageous to have a power supply apparatus which

operates at the actual resonance frequency of the resonance circuit and which adapts its

frequency of operation to the actual resonance frequency of the resonance circuit.

Ozone generating devices may be operated at voltage levels in the range of several kV, at
frequencies of several kHz and at power levels of several kW. The power supply apparatus
may have a high voltage transformer with a high voltage second coil as its output. When

designing high voltage and high frequency transformers special considerations should be
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frequency of operation to the actual resonance
frequency of the resonance circuit. Ozone generating

walewsoegenay be operated at voltage | evel s i n PCIEEPANT@4053

of several kV, at frequencigs of several kHz and at
power |evels of several kW The power supply apparatus

y. _have a high volt nsformer W th a hi .
PR A ot BRSO BAT SOy Siger o Prtyesn afineinos of
tivohiplgeltaped-otiagth bétmegu émcyintingnshdetimer sbisge oeal the coils. Arcing

|t§89§+a9’%5§1fab@ﬂ1% ﬁ&?%lég@%&%r% §tfet &b@n&%gh@nblﬁfarélﬁ‘g will create ozone
articul ar ﬁe coil to avoid arc

BB %eﬁtﬂ‘idﬁﬁ"s?dcﬂffeftﬁé’”ﬁ YRIVIPEHFEIEBE F”‘éﬁ?&”ﬁgf Vi wRuld
tivdneford heladvgatagholisobhhere o lhjghctottage erandfbrenet ovithsa hidin @oltegye coil

\Ajh%rseeélfcing%\ét mﬁdiﬁ of%@ﬁlg‘ﬁqut Ceoft %. rledags%i dg:]enﬁﬁagvoided.

conponent's ut arcing w create ozone
have undesired effects on the equi pnment and the

oara/d:dnaﬂaferat and ihdUtial GcdlB @k&feas prdaacativ@hloRgRAY D, tiM a gas

COI’] \a/%lna OIF)](I \ﬁgletOQ eentCrO%pa%’]]cll’?r rra‘:"rca\l\l’llI l:}eh 'Cl%ohI hlc\él?‘loii‘ O?¥ en-enriched
I| \}%/hly arC|ng et Ween vﬁﬂdsngso F] h ga

gg@uI‘ﬂeth@sm&@wmtractmezxymfr@m@tmmhan@ @Imﬁ@pr@ﬂa@ @fyden -enriched

gbd) Cbk%hé taH b prRUBCRAZRNE ok‘y‘?geﬁ rR&ING @¢ thvb PREtEEIER. cdRprising

B edBE e T VBley 8 B e B Rt e oroe

dexirs tPréviding rxygao tanngheohgag @nd fpraivciag wegEfesm oxgdean dre processes
tMtQQH&%&WaMhEQB%n%%ns ZONRGCaHY RReQSINGR D the two

from oxygen nui nly by two nmethods,” one conprising
PIAeeRsr &t9 FRIMAIoxygen with ultra violet light, the
ot her conprising a corona discharge device. Providing

IQéM’gggp&i‘ggﬂloq\@%?‘hegf%zo%@% Bsre(adau&"egge%lggfwelrd oWoQ&yquﬂeeded or

re processes consune eneg% e consunpti ons
Perisciifsy g tharfgawtadeficld ebergne swyghandfe A sipPigreod sy awltiamard way

oﬁ@cnygﬁtrr@kth_@ y.e!jmus_s@a%juaj]gaﬂw ﬂ@tdl&ﬂ& ;ytomrr of §veQf26nd- §ehé$@cﬂwga
redeternined yjeld of ozone is presc
aEPartaHJé apg]aﬁvwg&h%ll‘lg\fl 8r Slfppg/ %f ogyﬂ%n COCFE%HB% g %c%nsgﬁg{g or’'vice versa.
Thisds setraptigiitedl gorwaimimiaiayg tod ccatSpmstlomgf teh@urggsedochprising @xygen-
casthinig R29lakd tphﬁeleiﬁ)ﬁﬁéd ﬁ:o@QM@BO\&’Jr sLpsly Qéﬁmgt'ug eNef @kide8red yield
paratus and | eavi ng ow Or su

”&EY 9P St EsHIE /G ”ﬁ‘é{sev‘érbH%trﬁ?ﬂss'bErtO\ngaéYver sa. This is

not optimsed for mnimsing the consunption of

dB@l?@HbP%ﬁF‘flﬁ\%NﬁéNng oxygencont ai ning gas and power

romthe power supply apparatus, and the
I'iJI'é@l1 1O8iF <l Piha IMEPPLORATBY Y AGPWERRPLY Qﬂparr?ﬁ%ﬁ Rayélg pgnductive
outHRe S5pdalbRced for thpa,ln’ﬂg eI@ﬂE@w&oEHﬁpéMW&ﬂhér& i i§ eAgUred that
ef0IsSarBL 15 RANETE) 88 ARIBLOY S RoRRNEE SRRl Yopacitve toag
irgegsion g4 ﬁg)perraée,ctatutbe p@ﬂ/@@ncﬁéreaum@@tﬂt i ve | oad where it
is ensured that the resonance circuit forned by t he

d ti d and _th t
| RN e T b e AEBO R TREST SORATLY FREUAe Hhoeneratin
appareBisah swienty mbjirect tuf cankempiinresftregnirdes cpmoxisiole ogygen-

IRLRAR J26 AR BLAL! QBpil PSR BENG'sBbbIPIpparatus.

It is a further object of the present invention to provide a high voltage transformer with
reduced risk of arcing between windings of the high voltage coil and which is suitable for
handling voltages in the kV range, frequencies in the kHz range and power levels in the kW

range.
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apparatus in order to mnimse the consunption of
resources conprising oxygencontaining gas and power

waepplo7ed from t he power supply apparatus. |t PGI/BP2007/064053

further object of the presegt invention to provide a
hi gh voltage transforner with reduced risk of arcing

L Ndj the high voltage coil and which is
S@ﬁ&&@%R%Mbﬂghﬂgﬁaﬁikg vol tages in the kV range,
The éyyeetini @ovides @ hewdtiupplargearaht fpoweplving\vaddtrid powernédo a
cgﬁ/;ycrtf@@g@ad%%%%a%cﬂ%ﬁoé%h% The apgr80E t@prises

provi des a &E P garatus for supplying

éﬂﬁfFFV@ebW FfF%‘H @Q%QEF nd&oload having a

- (aamamwe ihelé-pedatidivep adaa tegatMeehatifpaina it gercorgpyed esalterdatingly
n

A BT 80T Phe 8 bl RAFBENDE o Sphassirfpertven

t@FWN@Ft%Wranged to alternatingly supply p05|t|ve

tlh’tﬁ!r,efcoﬁkﬁédlIQdSoerect\éﬁlettaglﬁie éa’pdaﬂw rbt ¢e abad forﬂﬂ%fnl étBriofesonance

volta e Jesp ect| to e first, coil % SESAN
CII‘CUIli ifig a res req énc d o} su%pIY electric vbI o 1ne oa ,
col s9onmedt” e capacitive "oa 0 as

afidrm an el ectri C resonance circuit havi ng a resonance
-farc%QIéS WYdeteﬁfﬂﬂwlﬁ@zeer QRJsh’ln@é §GhE ivltagRl stuﬁﬁl%dtte tltaé"ﬁ‘rst @cﬁldand for

ernnin 0,Cros
c 3B EIERD FORHEE P BESREBE P RE B! LBlirie syPoied to the
figdt tceit atathe @arcbEbsstr@n op tel toltage amd)llﬂégmhem&sthalll fwhmeein ditksdevice
f&fde‘(@hﬁlﬂ%zéﬂ QRJstﬁ&'s Ed?nrsrn;@s Bltﬁl c&chn th@ttrahg'l%rrﬁ&r Y

crossings of the voltage supplied to the first coi

wherein the device for determ ning zero crossings
AeGiffiaet febis & thht slebrodtion beowddmepdsitian aho hegtive AbIf-@ifiedst of voltage

sQ;EepllteF tg‘tHeSﬁr tpc%l |saéoth on&f{ bgﬂ]eba‘%h)’é{‘?ﬁé}o %%Etg]e}ﬂ&er}%g%f he re%onance

ive ha erio tage su@g
th@wtl forrge%bhthecﬂep@w 1 of e tamstpeimer a H@rf@éaq*ﬁ*\@da%cy
of the resonance circuit formed by the second coil of
aciti Ve

AQ?I%S ﬁ‘l?cg st gti elgcﬁ %?WI?C%IH&MI’P |sCehf{% O?V% ch:rnlgo%‘ erpés is avoided since
switfttindisrigne betimns with 0@y geydow yoitage asvass ¢l sigtdhingdatereents.
at tinmes with no or very |ow voltage across the

smﬁtching el enents. Such a power sup ratus is

S P RPWEIGTUPBY ARPY TR e MeRlt ! PESYPBiNI ¢ FF %‘Xréc g&&é&? Fucx?%ac't"’e load
hbviag altapadtyedoatbippedrice suttoadan ojpad gro@asugdevirs, and in particular
a8 %‘f‘u@?&ft@% d@@’lcéj ﬁv\}v a @ﬂ‘igab'lencorll@ttltnétﬁw ﬁ%reﬁu nQ%Q Bﬁ? voltages

gener at | vice In |ch a suitable co
t'?qt@tﬁ%&'f@?'@g'ya’ﬁ@“ POIPAYES TR HPFPAKIGH R ithg @A9DF )‘Jefl*ﬁrg‘l'ﬁ?l dpvice.

produce a corona dlscharge in the ozone generating

O%?(%{‘Ieg:(gmp €s o?%apea)él?n%fll n.\?gH@&pﬁ‘. I t eprg{tllng%lqglrnlég% ondtﬁél}e
-trh@tqréﬁqrrtn@tﬂe%wcmn ] @ﬁlntesga’c@m% pubstanserbet gasee Fxamples of gases

HERSBS corlsrR PRI t8Ha0é a%@§&§/ete|ﬂ@& (ﬁft@ie‘éﬂﬂl%rm&rn@ﬁ rEI@a&%IVefPe #alon
1§§?at(lj \ét%ereaaﬁs%cﬁwavmg ?lre ex%nn\éwgr%qggpopertles r§|16%% egﬁer gases used e.g.
for their electrical properties, and gases used in cooling apparatuses;

- piezo-electric transducers used e.g. for generating ultrasound in a medium for cleaning of
objects immersed into the medium;

- electro-luminescent devices such as electro-luminescent films for use in LCD screens and
in signs; and

- devices for producing light arcs or corona discharges. Such devices are used e.g. for

producing ozone from an oxygen-containing gas.



10

15

20

25

30

35

1301 and ot her gases having fire extinguishing
properties, SF5 and other gases used e.g. for their

we@b@mshr476ml properties, and gases used i n cool PEMEP2007/064053

appar atuses; - piezo-electri,c transducers used e.g.
for generating ultrasound in a nediumfor cleaning of
into the ne

Fgg\f ?e folr g%%ﬁ%@@grﬁerod%r\%s&rgg rg;ﬂyc?r?naé the voltage itself, but in high voltage

applimatiors-thig maveyd detfedsidlgranfidne devicd may CBnsompassa agrhrate coil on

thedtrshFEHher 2FHs ensqgéé'tﬁﬁsthg QEndRb QEkE] NG ir ﬂ)l’%@& V\%Qﬁe Qbltages in the
corona di schar devi ces are used

“BioUiEicRY 926 r?dr %‘ﬁ’f a'FFrB%Weti?t%?ﬁ‘t RASKIVA @nggggaﬁs{g half-periods of
vdieagecsmipplaad td ebefinst mnhg azeeity doness itmgseroasossisgse thégoltage
ot but in high voltage applications this
sﬁ@h%@@@ﬂL fﬁ-stle%"sllble and the device may then conprise
a separate coil on the transformer. This ensures that
It Be e&@ﬁ&&d:n’t/@écﬂwaﬂehé BositiveRidasegitiviehal ftieeriv® ldtiage $ drfanged to feed

0 er red.t er.nat i.n
avoﬁv\% éhrou(g:lSIe}n |\n/e al}/]%elrerepegfg)vtﬁ ﬁas'tfcmﬂeorrlao(} rat| 0\1/’8 tn'é(bre than one

agenpe qf@operlgd chreedropding tQ)ii prqutea@tr@élhighe@ro“neor@ncq fiequency. The

iRIED £&18 8 NE8uRE htglﬁeré(qQEﬁ@g:%n&HPQﬂ the ok&yel Ppiddtdtthe first coil
positive and

“ﬁ§§§vﬁf§“ﬂgnﬂq%%ﬁW@HGH?F%EF%”'EéﬁFFanged to feed a

vol tage through an inductive elenment to the first coi

o 9h eF’hbgH‘iFr%H EH% d%fratﬂﬂ &Qﬁ@v&lf&%@ fé?ﬁ@ur&lléﬁrtfw@fndg&uv% REhERG

CorreSpon | Fﬂﬂ% pre eterm ned g hest resonance
conterigRisdy durpRiens %W@?n 70 @p%ﬁﬁe]ﬂuqxréedl%ésoeﬁp(bﬁorrespondlng to the
pfd’c?éﬁﬁn‘ﬁlﬂ@kd hegretersoraicd frequedky.awe is upgflii fodcdnarotiing ahd vatying the
p&% suﬁ@ﬁ&f@%hg 'c%%&.%f?o%@e’rﬁ %n{ 851?&?: 95%‘&8? étﬁe%bﬁ%alf of a half-

dr ment uration o
Pﬁ'é@ld e gNtapp Buildsdaipe B Eheejesprshibal of the Aelf-aerietdip éhet'wsed for the
vElidRttb @asrebal ween zero and one quarter of a period
corresponding to the predeterm ned hi ghest resonance
frequency. This is useful for controlling and varying
In he epbedimestiphel resuhanee frémieoaypiadidhier handhel audible grequency range for

hIRSh & Ciis el Qﬁbt's%uﬁd"@auge(f 5\} all?@’hgtlr%f beRwEeH ;&ﬂﬁfv'e%ﬁ;‘d negative
wher e vol tage second hal f of

hR&IPErIfs Gf d&g?%e %”IF?B'lleJé’ehe ?'Eﬂ: C?'Hé IRAGAPge to decr ease.

I n an enbodi nent the resonance frequency is higher

Iltl Qﬁ%mtbggl{r%HgHel pﬁ)s@(/ggHt?ﬂgé’ th/an?I?gfeRSd Fﬁf@?ﬂéach@ah%nses an

ensures sound caused Iy rnat et we
elsePRiE GWitdyng ¢legant syeh aapso ﬁ’e?t?'iﬁfo%‘?”b‘fon%qt?raﬂetcﬁ PppIveEg M tube.
to the first coil is inaudible. In an enbodi nent the
Ilp(a)ﬁ Ielt'nlb\(égmengwﬂer%atnl ovzgnebaenfer . Iaoewc(ejzrlsI (\:/o%gsctg(?i: the second coil of the
onprises an e I‘Oﬂ C”SW C I Ng el emen SUC% a
PQUE" sty aapparatys teéme e 9?0”§vﬁﬂﬁé'ﬁ‘t'09 aaparaweuﬁ*ﬁﬁtanbe'atusman be

o@é\'aﬁi’mgélﬂﬁl@tto \M}ﬁétﬂo@eolﬁm @;ﬂﬂ%hﬁé krROp Ry |sG|§3I|'e§ from the power
connect e second

SMReSRAat B s S a et RogisRice 1 & AR RTaD Bt joyel

sapphenat flewad nxyen-containing gas to the ozone generating device; and controlling
the flow of oxygen-containing gas so as to obtain a predetermined concentration of ozone

from the ozone generating device.

In an embodiment the power supply apparatus includes a transformer comprising a core, a
low voltage coil on the core, and a high voltage coil on the core, where the high voltage
coil has a plurality of insulating carrier substrates stacked in an overlaying arrangement,

each carrier substrate carrying an electrically conductive trace with end portions, the trace
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operated according to a nmethod conprising controlling
t he power supplied fromthe power supply apparatus to
W b@sozone generating device to a predeterni neRCPBRENT/064053
| evel ; supplying a flow of gxygen-containing gas to
the ozone generating device; and controlling the flow

of .oxygen-containin so as o obt
R S T TS LR AP ATe TS GBS PORRY FrInggigeen end
pgeive A thalgacten @e. substraia tephedd petivn bha treoswen ag apglaying
sapR@kat us includes a transforner conprising a core, a

| ow vol tage coil on the core, and a high voltage coil

on the core, where the high voltage coil has a
Trdditiamki trynsédrmienshdvattivo gr caire lagerssutvsdevatabBirsd incleeld layar where an
o BB L R BT oy B 3 L oo RO Al adsacent
13y6Tst ‘iaBrP@ seppratadralrBFGH P §E R teins nBYeraqyiresveay gagfiinsulation
btfreef 04yRrs iAnGdeé t6 aUHNe kg RadeSORNEE! A RGhabIitegtransformer

a coréln%?o 91]: Ilt]VhIe]tIE)I’q ﬁgseth%nad%]n ag?efu SaE Ehaetr%a%r%yan\{o?tage between
n race on an overl ay ra
pﬂfvsmllv |adlaa¢nttturzmﬁ§f therigts vditpge colw§ lmteﬁﬁ@ &hd wyjtepe diffierdmce

béﬁ%%ﬁ 3o teléEﬂﬁallWa(ﬁ&‘éht {L@b{ﬁ Frhidheih BniRdd tﬁé'h@lf 01{ ﬁ'}élﬂﬁ bkBveen turns,
r ou an Lnner
Wty TSRt et PSipuray BE it m T e el P8R pi of such o

tlapsfoewara@h hiave ashorTengttr mgaduresalvey hegood whasably dt ¢aprbe made

cgﬁbé{\ﬁeghd @Xﬁ I§e h@n%%Fedt\Mt@é(ﬂlgq d%&l%'e'?)@ pF&tst"?l%mpared to coils
ayers. vol tg}ge transforner accordi ng t f he

theﬁ\?é%t"’%'ﬁj ?‘i% at'ﬁ'égta wHeatts ©H&EN PREIMIECHITH %‘P'iealdj‘ét and if
nbedageaa eph’yeSjolI ain yastidpaeetHanyed, raad afdividnel bitghawsldaagidg one or
nﬁ%'t rhéch Séje{c‘%aﬁ%% E8nst@aﬂ H%%Ee%“&%s {r&es%BstF%@@s as

el éct rlca acent turns. nim zes
néﬁd@dr&bﬁFWQ'nBéP\'Al@fé@Ft‘ﬂ&UlaﬁBﬂcatAWer eby along lifetime of

the coil can be expected. Further, the high voltage

r can have a short | ength
??géf gCRﬁgﬁgng)%ﬁ@&gggggv\her eby it can be nade
Tobeimyaction it choivtbecdescriiedrimmefradetait @dithwedand &o thegivcaragpreang

fi ﬂre@rﬂfé' fﬁju% s‘FmQW%E%yto@ wﬁﬁbﬂn@nt‘i%e%?@sev]\pﬁ%ogwtfoﬁ%mj &re not to be
engt h Wre. he coil actured as

cgiprtiUed é‘g&?e'”ﬂ "Hlétélﬂ?eta opRE p@ﬁ%‘?'FQ“E’B?'F“GEESr{a@H% Mitpingge scope of the
aEtdertgmd seand i ndi vi dual substrates carrying one or

nore turns can al so be exchanged. Coils can be

conposed of as many substrates as needed accordin

Flavee hehans scﬁﬁ'”ﬁla‘i'céﬁ‘t’ PAiRst eBRICHMENE SERPPTECPEYY apppratus Of the
irdeiBRES The i nvention will now be described in nore

detail with regard to the acconpanying figures. The
figures show one way of inplenenting the present
Flavveehiliuginatgn theaireina of thedfirbleansioresenduieall-pegiog edringrs in the embodiment
il figdrkithg to ot her possi bl e enbodi nents falling wthin

the scope of the attached claimset. Figure 1 shows
schematically a first enbodi mrent of a power supply

Feyopas &t aigosd sectien through a high voltage transformer used in the embodiment in

figure 1, and

Figures 4 and 5 each shows a substrate carrying an electrically conductive trace for use in
the transformer in figure 3.

DETAILED DESCRIPTION OF AN EMBODIMENT
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invention, Figure 2 illustrates the timng of the
first and second hal f-period drivers in the enbodi nent
wo eooBiogirse 1, Figure 3 is a cross section thr ORGIER2007/064053
high vol tage transformer usgd in the enbodi ment in
figure 1, and Figures 4 and 5 each shows a substrate

| ect I t t f
1§ Rl R P Brha Pov FRplnasPePRislR it Bedanf beliRRocgb
inAPEdRNMBORItIVENParithviegamporent § atilgvassibly mtsaer resiglyel gomponent. The

Ic?a'a%@% HrerdiB rat-Rddo aQQQag’&Q vla%(ddnagwd% |II9§¢atb@E§g%Q;§‘a%tor The
a CapaC|t|Ve co onent POSSI

'qagsqogtcia(}@ec?a}‘rﬁ%??éﬁ't"e ! esuF'bSﬂa'éG%P”e§ef‘?fé‘F'é? 6?‘6ce The power supply
appdretus d00tcomatsed aciapabartevy @10 oat agfmsk dog 12D lang brsated cas 130. The
fi?st%ﬁpi‘fd b a i 29391 3\9r9cr? %&opﬁec@ébyt?ca%ﬂﬁ‘&d&ubé/ Eoif P@d nd a

sucn as an ozone enera I Nng device ower su

sYspuratiagenothicd Pr?) P‘P’%@%”Qae'?mﬁ'?fslf%r% rbePPGre\Rﬁ’q 'I’Pdér %ol”tro' of a

c6@tdiled 260 ambea Hacnird aﬁ@trlerelts/oastzmnan Bhd &lges}t‘éfbllbh 326nMason
a. cent

b(e:tovxllqen fl'é%ln |vé2cgs)'l\’llmllé\@lﬁc(51a s%ﬁggt%% %gf %xf/ﬁc |0 (H:‘%t {s 1%0 and 180
abrespegiive Esqs efahe liiest @‘pﬂéi%ﬁ @rdr aﬁmerqth@umtth@cor@fol af the controller

160104 EQEH)I%{\ aﬂa@gls’éﬁagﬂ,ﬁQoﬁ%tlgﬁsot%egr@unﬁ tl'h@%\ﬁl*@c‘)h @S‘élé\héhtgrhSl 170
Ses

IR
Rop0 s sl FR TR RS A BRTAHE wa v A G b s GMOS
trhvgistars] SCBB ot Otler fast spidting/eempats. bf sormreadplicaiong tinhight be
c&:‘?s@de‘rf‘édetoajs%c\’/aaﬂﬁﬁ %tﬁ%v\h‘t@ﬁﬁ% eFePr‘r%n@so 'ﬂﬁé Qécoﬁél c& h'PBO of the transformer

controller 160 to establis di sest abl |

148 hazet inorrsiapes Yitlhamddugtiye °§’WPPB?ﬂtrlrga”€Ipé’ﬁ%ﬂV@'s?@lres'itW
camdon%lﬂ RaTleerpyethe rcatiiplexsmbédhnst atieofstaifaendGCR 61 jolL. The capacitive
Iosa\{yI 310%% Q& %a%we&hi’c‘fe&él& P) tﬂ@ CE)IE ?51(‘? bfst]ﬁg Eﬁel’sl 1%rtto form a

t her SW'tc enen I'n”" sone app I ons

r?ﬁogmcetﬁ,fcwbwﬁ d€’ ?Maﬂ@? fr%ev%i/cfu defefruiped §W|”tec<rfﬂpﬁ@t've component C
oftrRMRpiGtivelib& sRL@RAUndREe dodtbddbnt INEF the 38@ha Bl 3d.8f the

110 has an inpedance with an inductive onent L and
tr@osfsrrmryll@lle@cc@rq*a@se githvee toomplanént | 1 Ther. 8byg tahsformer 110

onp ceZ|softhef = R+ jwL The
£ 8 S ABTCAA Gaheq€ b b  inect od 1o ¢ no
second coil 130 of the transfor nmer 110 to forma

I@ﬁ?@@@ﬁ§ﬁlu§ﬁr5t‘éﬂ'tlﬁe M\betrg'clcﬁh JfQﬁ@BéW&%uBﬁl?%Hﬁﬁﬁwsflﬁ)O in figure 1. The
eter

ca
R [ Bn S srer R loes JB0 Comsang te Brofdepi 130 of
tisetamforo@ir 11 10 8B8s afresohanc20reguamyfvotina roritebPonding period T. In a first

haff< %@Fl?dg%ecomrtal‘%rtllag CE&FJ@{@ Jwﬁrchlng e{e%ﬁth Egl an&rth% switching

transt or mer al so has a coll 140 connected to
element 4 AR FOFlPssy WheshY Ief?c?ricngFré”tZﬂQ@ frm the Paetpgersaurce through
tiggpiat @dtive leoil 5@ bed provwyh the paitye aappau aiitoshd Ofbdr malf o thedirst coil

1%88;%1 ?hro&%fﬁ%%ﬁtﬁcﬁh%%fé”en{ 9%‘1% %%@({) H’ﬁ? ?rg@l@t;?\%’]t éoY 9 5[) %ﬂg the

conne second col

induglivt igPeaence P theafy stacaill dI 8194 Hreetranséqiinen é §0 i tenthg effect that this
cGRERQRROABH M@ rRsHERENT but BxpdnEhtidhl, towards an upper asymptote. After a

period t the switching element 151 is controlled to open, and due to the inductive
impedance in the circuit including the inductive coil 150 the current in the upper half of the
first winding 120 continues but is now drawn through the diode 152 rather than from the
DC voltage source. The voltage over the switching element 180 decreases at a rate
determined by the resonance frequency. After one half-cycle T/2 of the resonance
frequency this voltage has decreased to zero the switching elements 170 and 180 are both

controlled to change their state so that switching element 170 is opened and switching
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hal f-period the controller 160 controls the sw tching
el ement 151 and the switching elenent 170 to cl ose,

wob@sebyerl ectric current flows fromthe DC voPeEBPR2007/064053

source through the inductive coil 150 and through the
centre tap 121 into the upper half of the first coil

t hr ou SW t.c 70 to
elfent AR e ot e Bl Dhs Bsf e el e R BHE e the o
voltagersufdertBtouglvihe in@@tigé coihesG arantbfaughdhe ¢rlrettap é 21 lirdo the
Iﬂér%%f-f of hfétﬁrgthhlﬁdlﬁﬁlrlﬁﬁahd 99§§ghntq’k th@tﬁnéT@Igﬁﬁhﬁigd % blind. After

onenti al | g/tovvar sang}rﬁ P/ tote After
aB% FOREMOAHHRE SYF TG g e telmet C‘i@f”?‘é R 819 El‘i’ Qugent in the
|yEe half afthedfurst wiodibdie 20 nchitiuey buti ispedagsie drawr theough the diode 152

rgthélcﬁaﬁ fljoﬂﬂhlécﬂc{'%lgapg s?}d}géj%%z\(/gltgg%' éveg'ﬁ% st&nt% eTe?rﬂetnt 170

pper irst wnding i nues
dptreases ahgviPigragidiminaddyghe f?ﬁ@”@"fc@d@q!’dﬁﬂcyr éftt?fequ*r?éﬁa'f'cyder I.e.
ohé& e dyble, ahBressnhi@FRqEentyaRis pfhtesy/glré@@edver the
swi tching el enent 180 decreases at a rate determ ned
by the resonance frequency. After one half-cycle T/2
Th¢ aethel neemwnemireadenedrinayinehiing tines wagyethikyolteleecoves eedopen one

of &r?tzs?\g@hlha%lteﬁV@ntsCﬁd"&deim a%rgt \;é,mh ﬁQﬁ’pet]aggft@lr %aﬁra%h period,
WD e s SuChRRRE s ERiradi Dette 19u Liard TG b This time i

deteonie(d vaind tlnehthlrnemtl 1h@oh thyychesfdyewr e dell 440 semses a voltage
whithli€ M pﬁa%@‘&#chftﬁ@%lia%@ oP& el h%@né%@%whm&}l&@mm@ 170 and

I nductive coi l hrough the centre tap 1
18Rewii @m}é‘rp%té?%ard‘ﬁeaﬂ“ﬁ éh%t 2Pt CrQﬁsﬁtS’P REEU stndiRaceUsho d b Vo'tages
stiived dithe mlmgoehemhpdtae th@cant@ladl 60Ahhe theadvatrbidr 160

d@\‘.%?ﬁ%%stchomﬁ %?Qﬂrf]\?g/oﬁla%e{&ﬂé (f%é\lestnﬁ:(??(g ]?40' %gwb%h times the
swtﬁunmgemzotsmmnwégd Bufescgbetbaboxgai n dr awn t hr ough
t he di ode 152 rather than fromthe DC voI tage sour ce.

Th t chi d
he Bl BV kB & bR BT R b i ERED g pecing
e@mfmhélil hraly foecypuireledito eperoag. ivhenh theyairent lofs rteh@ned a

pF&fedieHiHeR Ié\feqaq-‘é@&ﬁ/% b Ning apér%6§§§lué or fh%n@‘@é 6&51ue 3&h€h/§ltage on the
actual resonance ﬂuency det er m nes

"5t en0 SRR EOVER e BRI BHLFOY HE RSINEL ERIYREFo (o he load can be
vaeliehght mak'u?ﬂurarddrah&ﬁ of thezimrriod twhwhikh Hmﬂta:ﬁmgfeleemerﬁaéh is closed
@(?ét%@ﬂl?id %gllo P@@%ﬂﬂg.‘%g é(\’glgg}térrb? az)\M' B(ﬁl:_lﬁ'cglges% n(?i}% ‘:&Q'p%etermmed
htﬂé‘?@rrﬁf"rﬁ@ﬂc%@‘?%@”fﬁ@t Wit Ehecappprausds gesiqned to Operate
transfornmer. The coil 140 senses a voI tage which is in
Ilprc]gstseeqf'\MStcgn tegtﬁ%w\é&tkig%a%\{lgerz o%la fggRg V\Ber ﬁono%f tb%raPpara us r’che
rwamcetfmuerzcyrvw" Ncoese ngycloeiht caisauint egiied 9peRpling Renditions, in
p¥RltRERIhS SRERM AYwdrB@Idted @ peidte éﬁ&ch %drébl%bl& rés@n&u&@
controll e controller rm_nes

AU ROE BT Aoy ORRERd TTTHE ‘ERT LN (T gas been
selt fopdtiecdpetation f tHeesvgeht1Shi Tds elagimemt sepatigorcvedueoty edresponds to

tﬁespl'%g F%lh@?h%h@éﬁeso%gn %cﬂl@ﬁ ({)ég v&hléhnth%bﬁg}afdges de5|g|J]1ed to

svvltc ng el errent ose an be vari ed,
OBt YN WARSTt 151 may be controlled to open e.g.
when the current has reached a

In case of short circuiting of the terminals of the second coil 130 during operation of the
apparatus undesired operating conditions might also arise, in particular high currents in
the first and second coils of the transformer. The opening of the switching element 151

when the current has risen to a predetermined level limits the current that can be drawn



10

15

20

25

30

35

predeterm ned | evel. Hereby e.g. the average val ue or

the RMS val ue of the voltage on the first and second
w@oioB®7476n be control | ed, and hereby the powerPCT/EP2007/064053

delivered to the load can bg varied. The nmaxi num

duration of the period t in vvhi ch the sw tching

f%hﬁg{%ggﬁ% g'co@‘fswlﬁlzrbléﬁssgﬁn C@S?P SE‘B c&n%ﬁ'l ggas 8P1%er{0rm|nals opthe
sproedebiél B9.ned hi ghest resonance frequency at which the
apparatus is designed to operate. In case of

di sconnection of the capacitive |oad duri n% Pera
Figire A eyl SerAIPR §f S YRI@9F Fraffenesy 30 suitable for Use in the
ehmodie@sein figure . Theghdnsﬁ:&m@ES(Dmdasa rad Scpeombosmg of two preferably
dﬁgpgéltch‘aHe% so'zrbnﬁojoﬁ%ih' t'F‘lQl @nlddlé Ietégg‘iz:‘o an;%gcr;%ey\@noethus in

oper at suc I ncre onance

Wargéalfe?ﬂf‘f‘%% W'th r?aEﬁ* @I‘”é‘?r t'heineyied legs eFe o thaprige aniddle legs
wmpebmam dappatd forrfed infcghenty dues 18R tisetort OA fitsheoil 510 is wound

ARGl 1 BT AR oS TR BB BPs20
cnreecﬁ@mtj@ Iﬁa*%@wlencty ane hatiicot ptahei eippidreatsigs of §1que“§ﬁ epilexd 0.

to operate or slightly hi gher. 35 In case of short
circuiting of th nal s of the secon
s L per e biart dur e shuRhel AR 567 Pef Vblatanstprmer
figaredd. tA ftrishedtghsulzdtste @00 sfegn électipaatly irsulaging hiaggrial with a central
?H‘flﬁ&@@fcérﬂeg Q’?elte&tﬁ%;glly%%ﬁt%ggﬂgcé:@id §)r|9fngtahlgop arouEdSihe central

ransf or mer he openi ng he sw t chi ng el enent
OREUPY PRk Atilhe %‘ntﬁr ﬁaﬁquﬂ“%ﬁl% eeae'wréc@&*( EPHURRYE rang10 has a
cbhriectos phi €12 oh tiendantdsitie ofathe Babdiraaaadd esnHelens@tiof drace 610, and
f e L1

a?ﬁ‘lee |?nMnﬁg)lott§08¥ﬁt%ﬁge g'ggtor% Rf CORP %ggrtlla'c__gbmf‘ gé%é Q%n%ﬁtor pad 614
oarhepRRSditereide obthesubstgrie ¢80 vihe tﬁr%ﬁéf%mtﬁonﬁﬁ@on The conductive
t12dé badLsh hsve das@r infbré ReneBRQMY BRNEentral ddedingescl, The

transformer 500 has a core 501 conposed of two

preferably identical E cores 502 and 503 with their
Fioiuded b ehdvesganotioan ehibadineeat bf e liredividuad terhs of the highgyrdtage transformer

iCAGrast AWat ghe%@@hs@)tsﬁgtre 7olihﬁla|a ew&rew ngaamgemgte%in&h a central
than the md air s are forned

ere in
ORS{URY 41 'E"ﬁ@e%ﬂi ‘é'FCtigé?jEY CBFd‘{‘%ée Hafee7 Onforningta leep proyqe the central
opmlmmﬂ Tor strubobbinrfighdel 7 sredmptad@dgaofobadtrutteranindidlies 6, except

tllwﬁga%t t éftgroél{é’ %J?i.i(ghﬂxlo{h% s rch'I;} acegct%ncpd'cbsi'lagnag ngnr}ector pad

on el ther si
711?-1@”1”“? QRPOSHE F'dSﬂ?f)therlUBﬂF%e 40Q M’(bt\'ﬂé BPUghtseioReRpedipn, and at the

inrae ehmﬂd)l’tfbﬁi gas tﬁdﬁléﬁrlcb‘llytcblﬁjdah%tryéﬁ ll@g%staf@ﬂﬁé@diﬂﬁ%fd 714 on the

Ln fl sh t or tra 0 of
s%rlngé 2 Cgﬁ sub %tﬁfaitgto as% (%ndu |ve rathﬁgG‘@wen |]Jct|ve trace 710 can

hapeaiag HOE tt;eraremdathe e¢recal pp@”amq YOkonductive trace
610 form ng a | oop around the central openi ng 601. At

th t t 1.th t dycti .

13 PGiug hin RR oo el BE neli eSS bl $Rus Larmebet i shitking
atth@asmmgmsa‘aes 600 aas 7008V bena galtsitrate 60Qis @laddd pn sapdofat first
sﬂmraltéqa(% med'ndo»%ﬂHlné)ergﬂg%rrteln@ tﬁe %S(ﬁ BM? @AII' Be ]ﬁmge ltH’eepad 714,

trace 610 has a connector
and the two pads 614 and 714 can be connected electrlcally, e.g. by soldering. The thus

interconnected traces 610 and 710 on their respective substrates will thereby form two
turns or loops around the central openings. A second substrate 700 can then be placed on
top of the substrate 600 with the pad 712 just above the pad 612, and the two pads 612
and 712 can be connected electrically in the same manner to form a coil with three turns.

In this way several substrates 600 and 700 can be stacked alternatingly to form a coil with
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on the opposite side of the substrate 600 with a
t hr ough- goi ng connection. The conductive trace 610 can

whmaone/0ot1e7 or nore turns around the central opePCTBPHOL064053

Figure 5 shows another enbodi ment of the individual
turns of the high voltage transformer in figure 3. A
fl eet _or ubst 700 of a ect.rical ,
oS oRhe P ThF Finf3olkdin 28 S e G hsatmen 209 gaprices
tan helf-ecitsnittel] ¢arheondade likethis. de é9ure( thehfohngltagd omih20 with its
tiRIsUA G ed BEHsERRsiakeARESM B ddbd of HiEsupbieture in
figure 7 1s a mrror imge of the structure in figure
6, except that at the outer end portion 711 the
Teé distanice &bhnythe efeduchilwendoatve tat8s bbaal tuntogbe edgeafthe
tiglgra@é1 Otﬂlﬁi Qeol.%%' Jn%u H poeprgtlerg %?aﬁijﬁes&l@é“ ﬁ'ageg%nvgdg)&eﬁt substrates.
oug - gol ng connec i on I nner end
713 the electrically conductive trace 710 has a
AC Ofuneich &, ipad erhbddigent the ocsaregdicaRingfappiratswesirat @bove will be

of S S RS s 85 A0 IR SRR S PRy ance
1gpeth kiz- 7018 alsorhap itirueféecs thad the dte efitbe rahsformagr cgreofanttiggreduced
iMEbarRbl 808 eGRelre@rfdiat IWRIMAREEEhRY, St acki ng

alternating substrates 600 and 700. Wen a substrate

600 is placed on top of a first substrate 700 in an

Fovieiph &gnuapcapuigogentetatyire ihesqbaidr 6fedfirgl ¢dil 338. fiteswirabmeists of a
nhﬁ%elp@\“qnsﬂaz{:ed and sErQﬁdst mcl'pﬁ%§ b@%@lls?éadormo@eﬁ %e%r At high

connected electrical b deri ng.
freﬁ?%@éﬁ%%‘?@ﬂ%%@‘&”'%i@” éih%i Sbfﬁfedwe( REF Fh'?'@%ﬁe‘fﬁ“F decreases
vathbsdressirgsfraduehcyt hemen)hé es-talteaakinlfiest. ot 20 @B psheagiautkebth is

E § Mntn ﬁ"! co ?)?gl‘n IAE‘%? i %Ag%%chq tE'I"ﬁje (ftg?%%%sa&ecpg Q%H&Qﬂn%qgél‘ itray

aced on bstr

mqsn@@tlfafnﬁw é“ab’h@c'ttﬁaﬁﬁ Bedirstaat] St reewse phbis 8i1e reaiﬁeeﬂtbz eddy
cgﬁtéhtb!ﬁq gRMmachediel ectrically in the sane manner to

forma coil with three turns. In this way several

substrates 600 and 700 can be stacked alternatingly to
Fbohigh &reqednicy wittrosgsya @evnateditrangftyerer gbretanrarferritd heretviagtre used to
r¥RIcE 308IRRLle 0 cOfredid®h tHeaBaf or mer 500 conprises two

hal f-coils which each are nmade |ike this. In figure 3

the high voltage coil 520 with its thus stacked
Thelbater=eS03 bassaegasrio thd haerddge Soth b hensfabsériapasiculdrly useful

y .

forl'{g sgb%{r %8@ trfart Qgﬂ Bpgeéaeltﬁg#é%ﬁsgg\iégbgftﬁggggio'hngglf glrl%ggﬁewces used
forpzgee @rﬁéﬁﬁwnt"ba'bla@%ﬁttus &f med@"%‘é'f"i}ve‘étﬁh? P& @@Rs Hygre will be a
n&iﬁhaﬁﬁﬁfaysfténﬁtahaltlfaé‘re iAS digBAte PoRdhe Fifst asil BNPRGheBIRgaps, and two
halrf] 0|?s oqgﬁ ?en% %(t)l EED att S det%%rmll E)(g saak?’(e) g tWIlJtlof Pne stray
oper ate re uenC| € OvE TReTSIATEIE rang $'or
fiadmah&eauenges hlﬂh‘trhtéafﬁ Freecavslitts freciegey tLa(Dlgﬂor-humanR sz power levels

oﬁ-!ﬂév%ra'i'k&pasj'@'E hbh@e@fnﬁﬂ@%pbehﬁiustolﬂﬂwe&h@&mti@ﬁ tlﬁ@ﬁ\agnetlc field would
e reauce

kb Ga% Bhliralisap FoRal e atrencbERRdP o 1o Brys
timrefoosiewoltiatztovierp thessteryefttld @rd alheetfallicsbmpondntSddparate. This
aFHaB&erMérft%n&%?ﬂ%Es of a nunber of insulated wire

strands which may be tw sted or woven together. At
hi gh 15 frequencies the electric current will flowin
Ias&ué bpieali@igavhedd omnk s gdedaesgeudibchinglegieidas @sone is needed or

prescribed, or the required yield of ozone may change. In an embodiment each of the flow
of oxygen-containing gas and the power supplied from the power supply apparatus to the
ozone generating device is controlled so as to obtain a predetermined yield of ozone from

the ozone generating device and so as to minimise the consumption of resources
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with increasing frequency - this is the so-called skin
effect. At 20 kHz the skin depth is about 0.5 mmin

w@opper476At the air gaps in the outer |egs of PEEEP2007/064053

transforner the stray magnefjc field may influence the
first coil 510 The use of Litz mﬁre reduces t he eddy
currents in t Lrst _coil 510. {p h fre% % ¢
CB@PB%%%gxye?ePaﬂ’i‘ﬁW”@ogﬂs 8ﬂ£%’?rn%‘ippd% éo”d p?vé?r 5 P%V apparatus.
Toerentoharbee bawed on@ methgoetical neddiehofrithe epratelys @od pEthieprocess

|Hcﬂ|d‘rﬁlech€(9%§cal In@e%ﬁ'leﬁ% daR0dNAsy Abd in8RRS aétlalt R surements of
guter le a transforner is part|cularly usefu

r%"al‘”BParta %ﬂﬁﬁ‘?ﬁ}ls{e&ﬁd@ ? FRAAPRSKFOBITP! TYelati ve
resi stance, such as corona di scharge devi ces used for
v
Aﬂﬁgﬁbg‘ul tir%é g%&%ﬁﬂ ﬂ@er{t.'an %ﬁf Bg&%&%‘%egg{u Ic{):rhgetc{r.%h Sk 'trfég%peéhed
ebadignants, i %P%‘f’ AQERe FNsEHEhas PeiPg in Vi Ways'm't@tdototth% pEgsented
el@rﬁﬁles arme sEtha dfahd peebdtsn@htibh e seee@) weiakcartpankiegiclaim set. In
taeD gex%o{ E rcealrtl?gﬁtg:éméegrg‘ri]s \gﬁmsﬁﬁlﬁgﬁﬁo@’:‘ ﬁong%ffgr btﬁohﬁotseg((rzlgge other
pfv$sé:d|@ elﬁwntsawgéepfsoNszhansenaﬁrdn@gﬁA@ferﬁwe lsgch3®s "af or “an” etc.
sﬁ&)(@ﬁt@ﬂ bé‘%ﬁﬁu@f% Q@fﬂl@ln?da élﬁraﬁ@eTﬁ@QﬁcﬁtrHﬁréﬁce t#38s in the claims
nventi on e

S
g RS BRL R cPladr 1 BuhF Y AL S6h e Genstyued o figiting the
sgipeay thid iebehtioanBurthermsrey, iveliveduai ﬁeatl.rlrp‘.DInmElmnnetjm Rifferent Heims, may

pggsrb?’y bi:‘ 'a@a%t%@gus?y torﬂﬁh@d Ia'n@ tﬁ@%ﬁ%éoﬁﬁ%rfégt%resTn Wifferent

arrangenment ensures that In sone applications
clptres 0ss7 ¥R exqudebaie ?%‘i"%ﬁé’ﬁé}f MFAREES | ré%tcﬂ’%?b'%i%éd‘{aé‘tageous
needed or prescribed, or the required yield of ozone
may change. I n an enbodi nent each of the flow of
oxygen-contai ni ng gas and the power supplied fromthe
power supply apparatus to the ozone generating device
is controlled so as to obtain a predeterm ned yield of
ozone fromthe ozone generating device and so as to

m nimse the consunption of resourcesconpri sing
oxygen-cont ai ni ng gas and power supplied fromthe
power supply apparatus. The control can be based on a
mat hemati cal nodel of the apparatus and of the process
i ncludi ng theoretical and experinental data and may

al so include actual neasurenents of relevant
paranmeters for use e.g. in a feedback control system
Al t hough the present invention has been described in
connection with the specified enbodi nents, it should
not be construed as being in any way limted to the
present ed exanpl es. The scope of the present invention
is set out by the acconpanying claimset. In the
context of the clains, the terns "conprising" or
"conprises" do not exclude other possible elenments or
steps. Also, the nentioning of references such as "a"
or "an" etc. should not be construed as excluding a
plurality. The use of reference signs in the clains
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with respect to elenents indicated in the figures
shall also not be construed as limting the scope of

wo bmsiomzent i on. Furt hernore, individual featurBCI/EP2007/064053

mentioned in different claiyys, nmay possibly be

advant ageousl y conbi ned, and the nentioning of these

Cieatures in different clalnB does not exclude that a
ONbi nation of features is not possi bl e and

advant ageous. Cl ai ns: 1. A power supply apparatus for

13 H%\N)éff a%ph) %%th&s BP‘é\@HpIJn‘}b é\e&ﬁ@ﬁ&héﬂ %8 daPadtiRAYAdBaving a

acitive | oad edance, g paratus conprising -
Cap F%(ﬁé?a&r'ﬁ\BFd%C?h hSaPP‘i‘@EUScFBmP” N4 a second coil, - a
- pasarisfovmehalth apfiesticod add bwetondredil,a negati ve hal f-peri od

- rpi %ﬁ"lgeefl%lzﬁglgﬁfdl]\i’v%{ %HI ﬁ%ﬁ\pﬂgﬂa}? p{%vgﬁ)ldy]/#}%lﬁwp%&to aI%ernatineg
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wherein the transfornmer conprises - a core,

5. An apparatus according to any one of the preceding claims wherein the positive and

negative half-period drivers each comprises an electronic switching element.

6. An apparatus according to any one of the preceding claims wherein the transformer
comprises

- a core,

- a low voltage coil on the core, and

- a high voltage coil on the core having a plurality of insulating carrier substrates in an
overlaying arrangement, each carrier substrate carrying an electrically conductive trace

with end portions, the trace forming one or more turns around the core, and a connector
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- alowvoltage coil on the core, and - a high voltage
coil on the core having a plurality of insulating

wa@2008i08t76Bubst rates in an overl ayi ng arrangenePCT/ERROTI064053

carrier substrate carrying gn electrically conductive
trace with end portlons the trace fornrng one or nore

rns aroun and a conne connect.in
pa e T w1t G ioher P Ree? of CBRE e Bl P AT e oRigTepf trace on
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an'B{ISI ng - a core, - alowvoltage coil on the core,
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10. A high voltage transformer comprising

- a core,

- a low voltage coil on the core, and

- a high voltage coil on the core,

wherein the core comprises a pair of E cores forming a centre leg and two outer legs, each
outer leg with a gap between opposing legs of the E cores, with the low voltage coil and
the a high voltage coil on the centre leg and the high voltage coil comprising two subsets

of coils, wherein the low voltage coil is placed between the two subsets of coils.



- a high voltage coil on the core, wherein the core
conprises a pair of E cores formng a centre |l eg and

wo wmsout7er | egs, each 35 outer leg with a gap PEL/MBREN7/064053
opposi ng | egs of the E cor with the | ow vol t age
coil and the a high voltage coil on the centre |l eg and

volta rlsn two, subsets. of cojls.
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