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EPIMARIA
METHOR ARD DEVICE FOR PHYSICAL HEAT TREATMENT OF LIGUID MEDIA
DESCRIPTION

The invention relates to 1 melhnd and apparatus Tor the physical haat reatment ofliquid media and gases.

Conyantional methods and apparatus for heal baatment include bealing slements whish hoat the liquid, prefarbly water
or sieary. The heating slemantx usually consist of heating condusier matarials, such as melal or semiconducior ceramics. Thoss
heating slements ans connectad o a powsr source. Dihar haating slsments consist of heal exch angars which are healed by gag
fames and in which water fows. Alsg kown ars elacirodndustive heating elements, as diasiosad, for sxample, in WO 20041062320,
i1 s case, & non-cortact-depandent heating slement ie arrangad inaide fhe dudy, and the body is wound with 2 coil contrafiad by a
fragusncy source.

Thess devices reguive 3 complicated distritution of the heating madium and e flow and gas cobnastion. The sontsct
surlaces of the hesling elements are gmall e heal reatent s unaven, and the operation is uneconomical because of B i igh

sost, His customary B stear to ba ssad for the heat supply t© heat 3 iquid, but thia fs very compliouted and costly. The regulahion of
ihe heat treatment process is curmbsrsome, and (e haal reatment speed iz low. The gax combuation products, the sorubhi 4G RN
and the radiant hest ane harmiul to the envirorment. Durng the neat teatwent, crvatals are forraed in the louid which siuat be
veducsd and c@zef'rsicsiiy' armoved,

nethon and 3 device for the physioel heat tagiment of inuid media are known fror GB 1.480,143. The methed is
appiiad o 3 medium by maans of 3 system of slectrachernical potentials as welf a5 eleskoshentical RE AC signals, The device
comprisse 2 body of insulaling materal, in the axix o it the vichity of which an slectads is amanged. while a nagative slacinde is
arrarigad on the troumferanss. The bady has 3 finst inlstoutiel opening as well a3 @ 3acond inlatoutlal apening,

Sarling from the above arivr art, the invention is based on the ohiect of providing 3 solution.

The obiectis solved by the features of the hdependant dlaims.

t any event, s svident that the invaniion is inplemented through 3 method andler & device for the physisal heat
reatmant ofiquid media in which the hydrodynamically pratranted medium is analyzsd polar andior ion joally by means of 3 system of
glacirachanical potentisly a5 well as eloctroshemical RE AC signals. A single or multiple passags of the madiu hrough the syviam
of dechochemical poieﬁiia: and sleckronagnatic RC AG slonals 1 provided.

i this ace, itis advantageous f the hydrodynaneally sretreated madium s connedted to the system of sleatromanaetic
polantialy with negative elestroshemial polential at the cullsl zndior inlel. The fow of the madium through the system of
slactachamical polentials and electomugnstic RC AL signals i praforably effecled sevsral tmas. The size of the body with
electiochemical polentials and elentromagnetic signals i varalle and adaplatie o te crcumstances of the case. Measuring
nstiuments may preferably be connecied in the hyslrauiin cirat {compressed air cirsuit) of the- hydrodynamically praventes nudiony
i order lo monitor the ¢ ﬁys ical andior chemival changes as well as anargy changas for the pumpose of continuously masiring e
lrgnted paramaters, a.g. flow, Temparstum, condugtivily, viscosity, pH, and the like. The positive glastrode may praferably constat of
@ matedal with pussitive elechrochenicn! polentil, for sxampie copper, carbon or the like, wille the ronstive slacirades are made of &
matenal with negative slechochemical potential, for sxample ron, aluminum, o stainless steel o e Bka b an alfernative
smbodiment of the investion, 3 tapensdinzrmwed positive slecirode may be hrmed a5 2 typs of saurce of ians andior onlinids. This

engages it the clentrostemical materlal of e postive slachods, which has an nsulating layer of giass and Teflon an s



3

clreumbvrence. This fapsred slechods is separsted from the hydrodynantcally prafreatad median by 3 insulating laver, whersin a
part ol this slecirode B surmunded by the mediun,

The electodey, which form the slactochamical potentitle in the oy of the alfernative implementstion, praler SRblY
consist of syntheln and natural miserals, coramice of the fka, A hydrodysamic treaiment of the medium in thy bady may preferalily
be schisved with a tengentisl bt and a0 outiet that is dirscted agsingt the fow direction, whereln How resulution & achieved, The
advantage of the mathod and the device sre thalr slraplicity, In the senae of the nvention, dishilag and minetized walar, vensiable
sape. oll, slcohal, pebroleum, synthelic micohol and propanmbutane gas wers advantaneatisly used and festad as the
hydrodynamically pra-beated medium. In the case of hase medis, physical changes ccoursd that were charastarized by 3
temperatura riss, During mulliple pagsages of the hydradynamioally pretreated medium Hrough the device sceording o the invention,
andncroass in-the waler femper;aiura from roam temperature 1o 83 °C was absarvad In ahiowt 4000 lers of walar. it Bhis experiment,
it was obsarved that the brdler seale prasent on e walls of the water tank was markedly raduced, wharein this mathod is slso
advantaghouly appliable is he water and heating indusiry. The now, changed properties of the medium, in garticalsr the water,
ma}*‘ also be used for the cleaning of surlacey in the laurdry industry ans B the produclion of beyerages in Hhe fond indusiry. it i

aiss possibie o change the oxidation and reduction charachiisting of waler and gas. Theve variations are proportions! to the rumber
of pasaagas through the devica,

By the ireatment of the medium according 1o the nvantion, the aguressiveness of water may be reduce it 8 Bpls
manner. In additior, the water becomes sullicienty anriched with negative and pogitive ions of the slements to lead 1o a resuction in
ihe corrosion of the pipe or the messuring devices, Chemical water reatmant may be preferrsd in same suses with Bis realment.

The efiect i environmanialiy-fiendly. The effciency of e haot treatment is very high, wherein 3 tempsrature of the medium up o 97
G may he achisved. By uplimal dimensionusg of e inner spaces of the body a5 wadl as thelr araagamant i succession and side by
side, 1t ix pussible by incroace the sifisiancy of the method and the device for the physical heat ealment of lguid media in a simpie

manner
The mvention is now described In more datall with referance fo exeryplary snthodimants and the appended drawingy:
Fig. Bhows & sinplified pian view of & device for carrying aut the methad aocarding 1o the prasent invention for the physical

fgat traatment of figuid media with 3n inlet and oullel perpendicular to the devics axis,

Fig 2 SHOWA & tdevide with anintsgrates nesative siectkode,
Fig, 3 shows asuction A& Trom Fig. & with 9 tangential infel and nuliet, snd
Fig. 8 shows an alisrative sbadiment of 8 positive elactinde with 8 taperad elacide.

The davice for canying out the method aceording to the present invention consists of » substantially cylindrical body 1,
proferably of an insulatihg matenial for sxample polvelhylens, polypropyisns, siicate ssvamic or gians n e ads or i e it
wiich & posilive electrods 2 s armanged. The slettioe 2 consiste of matarial with posifive slestrothemical potentiad, for sxample
coppen owrban or e ihe. In an slternative embodiment. this pusitive elertrode 2 Is complately or only partialiy separaisd from the
hydragynamically pratregted madium 8 by mesns of an naulating layer 23 made of glass o Tefion, Along & part. o along the entire
tength, of thir pagitive elactinde ¥, & nagative slactrode 3 of negative slontrochemical poltardial formad from sluminum, stainiess stoal
or the fike i armanged dreurniarentially, The body 1 bas a first inlebottist npening 4 s wel as § seoond infet-outlet opening 5. Thess
beo openings 4. & may be aranged with respedt to te body 1 sither verlically, parallel 1 ite awis. bt preferably tangentially-
sccentrically, whereln the second infeloutiet opening 5 s amanged sgainat the flow of the hysrodynamically pre-treated medium ¢

which flows through e frst fel-outiel opaning 4. Thus, a nalural fow of the hydrodynamfeally pre-treated medium 8 cooirs in t?}e
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body 1. Flow changes may be achieved If the surice sturtur of the positve slactrde 2 and negative slectods 3 i changed or, f
necessary, i heir shavs s changsd and the body 1 is suprapriately dimensianad. & fisst inletoutiet slecirods 31 and 3 senand inlet

pulle slectrode 32 are arangad in the frg inletaialist opening § and the secong inletoutiat cpaning §. The dasignation of these

slentrodes iy denved from the contact with the hydrodynamically protroated medium 8 in the body 1 and not thereol. wherain it i
disposed in the first and second inlst-outiel apanings 4 and 5, These two elentrotes may also be arranged in & hydraulis pips outside
the body 1 o they ey be replaced by 3 part of b hydraulle pipe which is made of @ malerial with neyative dlestrochamicat
potential,

A conlbiol electode § e lucalsd in e bodv 1. possibly oulside the body with elenrorbemical polerdiais, amd
slectromagnetis BC AC signals are suppliod o For the sprcific smbodivient, 8 Treauency in the range o1 150 . 400 Hz s testc;\.ci,
preforably 300 Hz, with 3 power of DLW

When several bodies 1 are used, they may be arangad aither in saries or parallsl to one anciher, namely with different
yolime sizes and difterant parameters, for sxample the fequency, the altlemating elecromagnatic fald, the fow valocity and changes
i the direstion of flaw, or else the How distibution. b an ltermalive ambadiment. the posifive slecirode 2 has 3 tapeest shactide 22

al feast at one end, and s lonated in & glawy siveve wiich forms an insulating fayer 21 and which Is inserlad into the material with

positive elsctrechemiog! potentinl, preferably swrbun, as = source of lons andfor collolls, and whn is sl separated fom the
material with positive slecticohamical potential by an incalaling leyer 33, Such 2 postive electrode 2 s srranged i the visiniy of ths
material of he regalive eleclrode 3 This colition 15 nacessary in the case of aggressive water, whith Iy characlarized by high
sorrosion of the metaliic nontrol and measuring instrimants snd also of the pipes. In this parficular case. the tapered slectrads 22 is
formiad of the same mterial as the control and meaaurhy instruments with the graalest corrosion. In the case of bucterial trestment,
the araterial of the tapered slectrade 22 sonsisls of garm-deatroving material, for exampis copper, sliver or the fike. By means of a
single or mulfiple passage of the hydrodynanically pretredted medium § Hiough the budy 1 with slachochemical polential and
elactumagnetic frequancy, physical or poseibly chamical changes and snergy changes, may onsur i advaniagacus i the bady 1
s arranged vertically and i & closed gas gircdit 7 1 arvangad i s unpy part while a closable sludge oot 8 iy arvanged in e lower
part

The hydrodynamically pre-drented madiue is profaratly mineralized water, distiffod water, waste waler, 3 potar and non-

polar iguid or 2 gas. The psilive and regative slectrades 2, 3,31 snd 32 of the slternative smboriment somsist of minerals, sinaten,
or arlificial or synthelic equivalants. n & futher smbndiment of the invantion, the body 1 is aangad i 8 clossd hydraulie dlrsit in
whintt, for exampie. 3 flow meter, harmometer, vissasity measuring devive and alher instruments sre focated, with wiieh physical o
chamisal shangazss may b measured. This embodiment ix sultable ay 3 measuring stand, s advants g s il e positive and
negative slactredes 2, 3, 31 and 32 have 3 mughenad murface, which, for exampls, i oblained by a cavily prosess, smbag Sl oF
pleating.

An advantagaous smbodiment of the inverdion prvides for the assentially eylindricat body 1 I have 3 lngth of 510 mm
and consists of polvpropyiene (PPRY. The culer diameter of the body 1 is about €3 nwv, whiie i inner diameder is showt 42 s The
axis ol the inleb-oullel opsning axtends 2t ght angles b the axis of b body 1 The positive slscirads 2 and the contro! sleclrads § of
guarts glavs with 3 diamater of epprovimately 12 mu am arengad i or about e aais of the body 1 Thers b carbianacesus powda
ih the alectrods §, which I, for example, saafed and bonded by means of spoxy. in the control elacinds B ters s a spirabshapad
ricclneal condustor made of copper, the diamelyr of which may be 0.1 0 3 mm and the langth 200 fo 2060 mm. The conductor i

sonrecied 1o an RO AC frequency signal of 150 to 450 Muiz, preferably 300 MHz, in gensral, frequency rames from 30 MMz o &
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He with @ power of 0.1 16 2 W may be considered. The positive elscliode coulld alsd consist of a copper rod with Taflon ooaling. The

DY

sy coating or the Tefion ooating nead not be distibutad over the sntire surface of the positive slectroge 2

«z

3 &

i ix oxgenient §f e postlive elecirode s notin contact with the madium 8. The negstive siecirades consiat of sluminum,
araderably of 2 bent sheat matsl pless which iy in tonlact with the nedium 8. However, § cauld also be coated with Teflon. Blastrades
with ingulating coalings are used for the polarzation rmgime, whils slectrodas without insuistion are used for the ionisatin regie of
the device. Tha autpul of the circulaling pumps used may Bie hetwean 20 W and 2000 W Heating from e distifled walsr from mom
smparature 16 50 °C when 1.5 10 25 m¥%h wers clointed af @ spaed of 5075 més. Optimization or an increase i s power of the
systam may be achivved by incrensing the clentromagnetic polentials hetwaen the slactiodns sndiar by Incraasing the gowst of the
RA AC signals Very good resulls may be achisved with 3 body 1 with eccentric tangantial arrangemends of the inlstoutiat openings
wilh diamaters of 12, 18 and 38 mm. This rasults in a decay of the Saw swirling by changing the flow orientatiors. The madiam speed
5 0.5 fu 180 mis. In the ienization aperation of the plant the interns! density of QUL Al or e ke ds apout 8 fo 1 gt

The applicativn possibiiling for the invention are given by the magnitude of the changay in tha physical propertiss of the
fiquds and gases passing Breugh the devise. The changes sre relalive fo the numbsr of passages through the elsctachemical
potentisls, and gossibly the applicalion of the cantrol slectrads. The application may be used In the strichment industy of drinking
and utility water, industrial and wastewater, conabuction, balnaotiverspy and health care, shaaning and lundry, faod industry, slcahad
produstion, brewing, health care, derrmatulogy, in seramics and bieat production, in the heat indusiry, in waste water treaiment glants,
fn the ensrgy industry, in waler scurces, swimming pools and sl in the pracessing industry, the off indestry and in the aulomstive
inddusiry and siilar ingusliies,

Dus 1o ingreased crystallization of the carbionates, 1 is advaniagenus in the cowrse of the madium haating b minimiz
oxidation. This may be achisved by the treated madium cming inio contasl with & negative clectinde, In particular mada of AL when
fraving the device. This is imporlard, for exaniple, wher traling aggressive water in mines. I the case of g multiple passags of the

mediun thraugh the devices, ighl afferds secur in e medium, which may be used for spadial purposes, for example, advertizing.
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ELJARAS £S KESZULEK FOLYEKONY MEDIUMOK FIZIKAI HOKEZELBSEHEY
STABADALMLIGENYPONTOK

Kesziileh folytkony médiamok fizikal hikersléeshoz, anol agy hsrodinamiusan eltkerelt médium () slskirkénial,
vaiamint elektrokénial RC AL lelek rendsaerével polrisars, Ssivagy ionnsan befolydsolhate, ahol 8 rendeeer tartaimag
8gy lestat {1} eifuyisen szgoleldanyagbil amshinek fengalyében. Hlatve annek kbreldben sgy poxiiv elskimda van
slrendeve, amely pozitly, elekbiokémial potercialy anyaghol van kiképezve, s & mediumicl (9 eqy réteggsl (21) o van
valawzlve, mialall & hertleten egy negatly slskinids {3) van slrandssve nagaliv, slokirokémial potenciallal abot a tesinek {11 sgy
sled bemendhhimend nyfidsa {4), valamint egy masodik temend Kimend nyitdsa (5) van, ennsk munkatartomanyaban egy alsd
bemend-kimend sleidrtda (31}, ilsive agy mésodik bemend-Mimang elukiida {312) van slrenderve.

Az 1 igenypam szerint kasxilek, szzal jollomezve, hogy van ogy szabdlvoze slekindda (6), amelyhee ar RG
glekiromagreses sl hozzs van vazalve,

Az 1 vagy S igenypont srennll keseilek, azeal jellemeave, hogy » pozitiv elekirdda nyersanvaghol positiv,
wlekirokémial potendialial van kitdpazve, elinySsen Cu-bol, vagy C-bil 6s hassiﬁ!’;‘kbéi; Ay
hogy a negally elskiroddi (% 31, 32) negaily, slsktmiémial prtenciallal vannak kiipazve, eldnydeen rozsdamentes seéibdl,
Fabdl, Sibot éx hasordokbot

A2 1.3, igdoyponiok syyike srerint kbsalisk, azzal jollemeorve,

hogy a pozitly elsklrodak {2} fonjal, ssivagy kolloldial slvekonyodd slekirdda (221 alaldabdl erednek, smaly 2 pozitiv slekiréda

() aleidrohémial cyarnanyagaba, ami 2 hdedinamikala g elkazell madiumtal {8 agy soinsteld t-«'-‘*“jri {’\f &l v e ﬁaswa
hekapnacladik, és

hogy a poztiv elekinddanet {2} szigateld ritens van.

RS

A

Az T4 iginypontoh enyike ssorinll kéazilek, azeal felfemenve, hogy as clekiidas, amalyel s elskioremis

potencidloxal képezik, termdsretas, asivagy mestivsiges Asvanyckbdl vannak niddllitva,

b;&s:; F‘,vh:iu}ﬁy saduniok Bzikal hikersldesher, az oldzé igenyonink agpke srennll kKaazuiek alalmazasa mellb,

shol egy hidromechaniegiiey elfiezsdt meédiumat 8) egy rendszer sonisegivel elakh okw ial polsnnial valamint ROAC

sioktrokania falek 44d iioar, Seivagy ensan be aia@ﬁ:;a ank, ahol 8 mediumnak z\@} & rendoreren kevosatl, me

sisktrakémial poteneigiok 99 o aktm@m i ?’C MC Gtfan ¥ ‘rtmz S0y vagy ibhe mros Holysudl bizkeiink

A8 «} yp\n; seiing Slifras, axal jellomazve, hogy & hidrodinamikusan oldkozel mediumdt o rendsrer bamennén

ss kimenstin negatly, sloblr wkamial polercidinkkal kazzuk kaposnlatha

AR wagy T mm;\m‘ sranindl ;’ir’za, 33233& 3&.2*&3}8@3 hogy & *":zmiwm v'*?n s\’va sralt n‘ aimet (5

Qiakiokamin mimmééimkkai S8 READ slskirom Baneses il skico! Blbagtr kseres<>?§,-we.'9§.=z\ fmf fraten i1
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4 AB-B ig}éﬂym:»mnk egylke szenintl elidnis, szzal fullomemve, hogy az slekiokémia polancidl 8s ax dskionvigress

3

RC AU fel nagysaga és elrendazése villoziathald, 8s hogy a médium (8) hidrodinomius xOrfolyamalaba merdkesxtlekaket
udunk elrandeeni, a rmditm" fizikal, defvagy kémial saramidereinek, mint hdmare évl\i nyamas, vezelikepesssy, visckazias,
pH-Grick, oxidacios és w&ui\”zcs reakoidk folvamatos méndsther
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