Title: Fluid Treatnment Method and Appar at us

Descri ption of Invention Thi s invention
relates to a nethod of, and apparatus for, treating a
fluid, particularly an aqueous fluid, in a conduit to

kill bacteria therein and cause floccul ation of
suspended solid matter. Chem cal treatnent is
usually used to kill bacteria and/or to cause

floccul ati on of suspended solids in water supply
systens, heating systens and so forth. For exanple,
chlorine gas can be introduced to the water and be

di ssolved therein to kill bacteria, the concentration

of t hgydirag@ineagnpMiicdand8ppgattPni t ored and
mai ntai ned at a bacteria-killing | evel. Ozone has

al so been used for this purpose, being introduced

into a flowng. liqujd and subsequently renoved when
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According {0 one aspect of the present invention, there is provided a water
supply system including a supply pipe and apparatus for treating water therein,'
characterised in that the supply pipe includes pipework establishing a closed loop
and a pump for circulation of water around the loop, and in that the freatment
apparatus comprising first and second core elements of magneticaﬂy conductive
material arranged to surround the pipe at spaced positions therealong, and means -
for establishing radio-frequency magnetic fluxes in said core elements, for
generating respective electromagnetic ﬁelds in the water extending from spaced

positions along the pipe is provided in the loop.



2 The el ectrical signals nmay be of square wave
formor sinusoidal, or possibly other wave forns may
be utilised. The core elenents may be of ferrite
mat eri al, and may be openable froma closed ring
configuration to enable themto be applied to a
conduit such as a pipe fromthelside (ie. not have to

be pl aced over the c dUIt froma there

The fr equ@h%ﬁa@gfe&m f‘é,l.tsg%mf‘éﬁm%r cLll @ﬁwoﬁe@uency magnetic
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providing core el enments of magnetically conductive

materi al surroundi ng the conduit spaced from one

anot her | engthwi se of the conduit, and establishing
radi o frequency magnetic fluxes in said core elenents
thereby to establish radio frequency electric fields
inthe fluid in the conduit originating at spaced
positions along the conduit. ) Treatnent of fluid
in aconduit in this way is effective to kill
bacteria in the conduit and to cause floccul ati on of
particles suspended in the fluid, including al gae.
The method nmay further conprise filtering the fluid
subsequent to the treatnent with the electric field,
to renove such floccul at ed suspended parti cl es.

The exanpl e enbodi nents will now be descri bed by way
of exanple with reference to the acconpanyi ng

drawi ngs, of which



FIGURE 1 is a diagrammatic illustration of apparatus
i n accordance with the invention, applied to a

conduit such as a water-carrying pipe. FI GURE 2

illustrates diagrammatically the nmanner of operation

of the invention as illustrated in Figure 1.

FIGURE 3 is a diagrammatic illustration of part of a

cold water systemw th the invention applied thereto.
3 FIGURE 4 is a diagrammatic illustration of

part of a hot water systemw th 2he invention applied
to it. Referring firstly to Figure_ 1, this

i 11 ust r at Bee degnea sienals mayrRe ¢lsamte pvaxe frpeorsgupgidal. or possibly
carryjing water. It - .pe .a plastics or a copper
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pi pe. € conhduit and spaced from one

anot her thes g5k @igheafsBnky b8 of dadtcSRseAL, 8O Pagbempsidble from a
i ndi cated generally at 11,12 which are identical or

subsdlesetliralg gonfigemntipr & etablothematodichanpliehth afonditctpch as a pipe
only one w | therefore be described i tail. T
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corpr i ses i TEBaee Bt (sl el i bR IR bGs 808, be the same
mat efsi il a6OMERdMEfemiréione basthect i ve casing parts,

those el enents visible in the draw ng being indicated .
at 13, 14,ABo1&sdnepd1, ajmethed efotreatacninet Aud Bewing in a conduit,
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e B2 R SR T b ibiin
f astfesr@escyldaghdtic fluxes in said core elements thereby to establish radio frequency
eleétn'c fields in the fluid in the conduit originating at spaced positions along the
conduit. |
Treatment of ﬂuid in a conduit in this way is effective to kill bacteria in the
conduit and to cause‘ flocculation of particles suspended in the fluid, including
algae.
The method may further comprise filtering the fluid subsequent to the
treatment with the electric field, to remove such flocculated suspended particles.
The example embodiments will ﬁow be described by way of example with
reference to the accompanying drawings, of which
FIGURE 1 is a diagrammatic illustration of apparatus in accordance with. the
invention, applied to a conduit such as a water-carrying pipe.
FIGURE 2 illustrates diagrammatically the manner of operation of the
invention as illustrated in Figure 1.
FIGURE 3 is a diagrammétic iltustration of part of a cold water system with

the invention applied thereto.



15 The fastener 22 and/or the fastener 23 may be

di sconnectable, e.g. a renpvable screw, to enable the
core elenent to be openable fromits closed ring
wonfsgemst i on, to enable it to be placed | at @CE#GBO5/004944
onto the conduit 21 (ie. not have to be placed

thereon by sliding froman end of the conduit). A
primary coil of electrical conductor is disposed in a
housi ng 24 20 associated with tthe core el enent 21,

the coi | ppoUREVAdE RAdibhAnERtR iBusreivh. ofThdrs of 91 hot water system
connected by wiring 25 to a radi o frequency signal

genewridt the invantianmpglied tait.n a si gnal generator unit

26. Simlarly the si . t it 26 is. .
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t he "sTghal s appl i e two core elfenent$s may be

t he pyerembRF a shiobR: daditd efaterial cintlf eonaprisel romuotber of individual
another, eg. the frequency of the signal applied to

10he ebamnentejofnervh whatertal | eongringds (withim IeaRGcyer easdied pags, those
t he nor
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Sggc%ﬁ‘m?tbaggélt-gg eoltt Ergt@#rdaagégféilg?%hdc (Frgﬁﬁs of eRabRnRAtABP Fisteners passed

therethrough as visible at 18,19,20. The core element is completed by a final

element 21 joined to the elements 15,16 by respective further fasteners 22,23..

15  The fastener 22 and/or the fastener 23 may be disconnectable, e.g. a removable

screw, to enable the core element to be openable from its closed ring

configuration, to enable it to be placed laterally onto the conduit 21 (ie. not
“have to be placed thereon by sliding from an end of the conduit).

A primary coil of electrical conductor is disposed in a housing 24

20 associated with the core element 21, the coil surrounding the core element.

This is connected by wiring 25 to a radio frequency signal generator contained

within a signal generator unit 26. Similarly the signal generator unit 26 is

connected by wiring 27 to a corresponding primary coil of the core element 12.

The electrical signals geﬁerated by the signal generator 26 and applied to

25  the primary coils of the magnetic core elements 11,12 surrounding the conduit

10 are radio frequency signals, and may be sinusoidal, square wéve, or any

other appropriate wave form. They may be successive diminishing signals, for

example as disclosed in my European patent 493559 or 720588. The

frequencies of the signals applied to the two core elements may be the same as



el ements establishes radio frequency electric fields,
emanating fromthe core elenents, in the water in the
conduit. Figure 2 shows diagrammatically the conduit

WO 206ér4ishe core el ements 11, 12 ther ear oundPCT/GB2005/004944
connecting to the signal generator units 26. The
direction of flow of water in the conduit 10 is shown

10 by arrow 50, and if the core,elenent 11 is

energi sed by a signal such as a4square wave or ot her

Vav &b Offkistrt &' Atk H8HN8nd Anbikel, Ce@Nlle "BEFRIchYE of the signal
about a nean voltage of zero it can be regardi ng as

pr ocippliedytd thet dore \wdetnaent dhich st desnstrghnt haviggpregard to the normal
el enent a nunber of zones vvithi(ﬂgvxﬁf'bch particles anﬂ_1
bactdéfertion Qf i vpdt water i the cepdpt i) dngy Seslewey dhap that of the
and negatively ged. The di nension of each 15 such
zonéPs %alﬁlﬁ(gljieceé%ggﬁtat 51 in Figure 2, in the

gi rect i omnhefapbhieadngt theofighdls as abshs destHbete pe dtsmagnetic core
upon the speed at which the water is flowing in the
conalement§estaklxshep radibofrequesty ekdcttia Sgigden emandtingpfrom the core
kHz and the speed of . ter@_H“oW f 10 er second, ..

e ac ¥R, 28BS GWHFT b Gk BRRAMY o ALY 2t HEPER iBgririgpatically the
of the.l. oft .t [ T ) Gl .
pacapuf 18 WlaGihel ot ERRRAY 11, 13 hehtBnd; EneiRling to the signal
el enRfératbt wiith REDETHROiIrédtioR of Now REGRtevRl theCaadgied( is shown
as indicated at 52, 53. Wien particles such as

1Pac therarmwo$0,and déf theumpeeldmgnp bl tsi aneegisedrbyt heignalisaeh as a square

have acquired a charge, water nol ecul.es adjacent a

b VEVF AP ST SHRV e TSR BONRS RN s A3d: egilive Fbout a mean
way . r..Qf tar 13

v O R ol U BB RO A Wiy dow s of e

t he 3k dagbfrd siihbér fuhecwithin whithtpastigiéearibiaeteria in the water
dependi ng on the different concentrations of solute
i nsiate alermadvely i phsitively aadinegaévelyyshargedi | The dimension of each

entual |l y cause rupture .of .t he d deat f
151 i, SRR S R TbE TSR AR R Yol of e
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g 0 b RRgtig derd sy BRRBIR, ekt 0B &, o condic

t he Fopegamplerfonsigal érqoertyesfelOdiz atd dicespeadnofragater flow of
not be sufficient to kill the _bacterium In this . .
casd0m per gecend) eashawrh gree Wil ben@ 0Pmm & tigrdirection of the

°! eﬁ%}%‘hmij {H}ﬁcgéj??'@l}%; olj ntSr m@%’t}ec?%mangfbe{c@eeﬁac%%r g‘lecgcated at 52

bac
20 downstream of the core element 11 will be positively or negatively charged, as

indicated at 52, 53. When particles such as bacteria or other suspended
particles in the water have acquired a charge, water molecules adjacent a
‘bacterium orient and position themselves in such a way that a layer of pure
water‘ surrounds the bacterium. The result is that the cell membrane of the
25 bacterium is subject to osmotic pressure depending on the different
concentrations of solute inside and outside the membrane, which will
eventually cause rupture of the membrane and death of the bacterium,
When bacteria laden water is flowing in the conduit, it is possible the

osmotic effect due to the field established by the first of the core elements



The charges on the particles and bacteria in the

water in the conduit, as 5 described above, also

cause floccul ati on of suspended solid particles and
whangest4isact eri a al so are trapped in the fl oBCTHGR2MS/004944
Downst ream of the second core elenent 12, floccul ated
particles and bacteria are indicated at 54. Such

floccul ated particles may be r ved by filtration.

Water treatnent as above described may be carried out

i N WRE&IntSEP B#r)é B te T ggi?,noe Be seflcibnoad &ill SHePhdcyerium. In this

systens or hot water su y systens. In relation to )
 hot cus, ahe Sishplestablishedntsy thve follawgng yworeglement will cause violent

hospital s for exanpl e_are desi &ncgd 1.0, heat . water to
socrvermsatal the chagsd bacfedpmy WS WillidesERY ¥ i a in the

ys e Gl b b Batnd QURK in the conduit
Lomer at APE SRERLE o T BAtEICTAa BRI Hind BURE in the conduil, as

8f f @eidritell YativeMalay eguseHaweM@dtion bf tsabpaidednsdifd particles and
apparatus as above described in a circulating hot

wat eharggs bectetiaglsbraze tmppds in helffocenlateni lAigwnstreasn of éhe second
oar 69 Semang | SoRa i PRI A B 8 iptRGjed at 54. Such
ef f j ' i . formation in
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dr awi ngs Wi Sediens afalsolccsatiesd @y bepatricdsysit imnwater supply
with the invention applied thereto. This shows a
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di stribution Io%ﬂ op 31 .incl.udes

31. Thel i st
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por PAEE dealwBldTRo S7C Ao lenlre FestrRROHRGbacteria in the
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25The punp 34 circulates water in the | oop 31 past

t he thanothe r lesterian are ot r <ffastively3elimiataghi | dowpeer jipstallation of
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and dead bacteria. The apparatus is also effective to reduce or eliminate scale
formation in the system.
Referring now to Figure 3 of the drawings, this shows a cold water
20 * supply system with the invention applied thereto. This shows a mains cold
water supply pipe 30, leading to a distribution loop 31. The loop 31 includes a
first apparatus 32 as above described, a further such apparatus 33, a pump 34,
and a filter 35. Between points 36,37 on the loop 31 there are a number of
outlets 38 for delivery of cold water to consumers.
25 The pump 34 circulates water in the loop 31 past the two treatment
apparatuses 32,33, while the filter 35 traps flocculated solid material. The filter

may be a self-cleaning filter, in which accumulated flocculated matter is

periodically removed eg by back-flushing and disposal of the cleared material.



6 Referring now to Figure 4 of the draw ngs,

this illustrates the application of the invention to

a hot water system The systemincludes a cold water
wauppdas7aspe 40 in which is provided a treat nREE/GB2005/004944
apparatus 41 as above described. This delivers cold

water to two calorifiers 42,43 connected in parallel

with one 5 another to heat the water. A hot water

supply loop 44 includes first zgnd second treat nent

appar at Usgg 6w 36 FRRRY 8 of @sCdralidls, thiplllptrd(és termpplication
a filter 48, t'he punp 47 circul ating the hot water

t hr ofifl ihventionop ahét ivatdrsisteny. (The sysibmrineludesa agldgyafer supply
43. A nunber of outlets fromthe | oo %ﬁ i ndi ¢ ted.deh.
2t Bipe AEhigkis AVdSa EIIBERAPRATABI ‘ot A104F gicribed. This

the terns " i ses: hi sina” llel with
v PR B A58t 3785, RS, pralt it on

' %t eRSotRér toHeGOMESVAREE A Mot wded supple 16y 4% il wden dirsttamd second
e Interpreted to exclude the presence of other

f eatrestamnt apmEpstusss 4otponabavs, describedyp gumped iragd a filter 48, the
di scl osed i.n the foregoin scription r. the. o

f ol PERPHY drcaflating e ?xghgfa%egﬁfﬁag@}% Ofy amﬁﬁ@}ng the calorifiers
exp i ' lefs dBofard Mdicadder¥®. of a
neaazaﬁgc;?&p(r‘}r{"%ﬁ#rng t‘ﬁgts |osl{8;&gsed9faﬂncti on, or a

net hod- owWHRAGEs Sn fthis ktificaiiorgatd elaiths chetenhs &smiprises” and

as appropriate, may, separately, or in any, _
1@ oneamaprising"o4nds watationst thereef msan ihat| the spegifjpd features, steps or

o eagnitggiertlsg atre[] ?ncihq(\{eedq. th, e iter}m%i are' fio gooﬁensml?epp%%%ﬁf to exclude the
presence of other features, steps Or components.

The features disclosed in the foregoing description, or the following

claims, or the accompanying drawings, expressed in their specific forms or in

15 terms of a means for performing the disclosed function, or a method or process

“for attaining the disclosed result, as appropriate, may, separately, or in any

combination of such features, be utilised for realising the invention in diverse

forms thereof.
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7 Gaims 1. A water supply systemincluding a supply
pi pe and apparatus for treating water therein, 5
characterised in that the supply pipe includes

pi pework establishing a closed |oop and a punp for
circulation of water around the |loop, and in that the
treatnent apparatus conprising, first and second core
el enents of magnetically condgktive mat eri al arranged

t @1 ound the pipe at spaced positions thereal ong,
aTToirrEans for establishing radio-frequency magnetic

fluxes in said 10 core elenents, for generating

respective el ectronmagnetic fields in the water

ext endiAngafer supplpaystdnpissiuding e sapphygiph engiapparatus for treating
provided in the loop. 2. A water supply system
avatrdhergin.o claim 1 further characterised in that

BB 15 R b S5 SRl gabfine o close
SJEH b B M AT LSRG oo o
oﬁet eeng -rag?cét‘giﬁ%s;é%rlﬁgii‘iﬁgg B%6 hedNsacs@ ebreG:lémemR)ofanagnetically
conductive material arranged to surround the pipe at spaced positions
therealong, and means for establishing radio—fréquency magnetic fluxes in said
core elements, for generating respective electromagnetic fields in the water

extending from spaced positions along the pipe is provided in the loop.

2. A water supply system according to claim 1 further characterised in that

said loop includes a filter for removal of flocculated matter.

3. A water supply system according to claim 1 or claim 2 further

characterised by two or more of said treatment apparatuses in the loop.

4. A water supply system according to any one of the preceding claims
further characterised in that the means for establishing radio frequency
magnetic fluxes in the core elements comprises respective coils through which
the core elements pass which coils are energised by radio frequency electrical

signals.

5. A water supply system according to claim 4 further characterised in that

the electrical signals are of square or sinusoidal wave form.

6. A water supply system according to any one of the preceding claims

further characterised in that the core elements are of ferrite material.
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20 further characterised in that the neans for

establishing radi o frequency magnetic fluxes in the

core elenents conprises respective coils through

whi ch the core elenents pass which coils are

energi sed by radio frequency electrical signals. 25

5. A water supply system accordjng to claim4 further
characterised in that the electrical signals are of

square or sinusoidal wave form 7. A water supply

system accordi ng any one of the preceding clains

fgrt hen whetraapglyl Setn Acddrdingtdny amr o thk preredngcleims further
openable froma closed ring configuration to enable .

t bearatterised aipplhadtieo care putst prgmopkeatde deorher slgsed ring

5 8. Awater supply system agcordin 0. an ne .of
tﬁ@n@gleréaanﬁ@eewﬁﬁ%ew? ﬁ@PPﬁﬁ‘iF%@ngﬁ&%gf%&l% ¢ thereof.
the frequencies of the signals established in the

core elenents are the sanme as one another. 10 9. A

ter su r.di . i .
I35 B IRk SECIDARALLCARD 1O, oF L e clims
t pgisdrOstRirsctesiablin $hadthienfréd@neiseof tieneighalsaggablished in the

different from one anot her.
core elements are the same as one another.

9. A water supply system according to any one of claims 1 to 7 further
characterised in that the frequencies of the signals established in the core

elements are different from one another.



