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FLUID TREATMENT METHOD AND
APPARATUS

FIG. 1 is a diagrammatic illustration of apparatus in accor
dance With the invention, applied to a conduit such as a

Water-carrying pipe.
FIG. 2 illustrates diagrammatically the manner of opera
tion of the invention as illustrated in FIG. 1.
FIG. 3 is a diagrammatic illustration of part of a cold Water

BACKGROUND OF THE INVENTION

This invention relates to a method of, and apparatus for,
treating a ?uid, particularly an aqueous ?uid, in a conduit to
kill bacteria therein and cause ?occulation of suspended solid

system With the invention applied thereto.
FIG. 4 is a diagrammatic illustration of part of a hot Water

system With the invention applied to it.

matter.

Chemical treatment is usually used to kill bacteria and/or to
cause ?occulation of suspended solids in Water supply sys
tems, heating systems and so forth. For example, chlorine gas

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

can be introduced to the Water and be dissolved therein to kill

bacteria, the concentration of the dissolved chlorine being

Referring ?rstly to FIG. 1, this illustrates a conduit in the

monitored and maintained at a bacteria-killing level. OZone
has also been used for this purpose, being introduced into a

form of a pipe 10 for carrying Water. It may be a plastics or a

copper pipe. Surrounding the conduit and spaced from one
another therealong are ?rst and second core elements indi
cated generally at 11,12 Which are identical or substantially
identical to one another and of Which only one Will therefore

?oWing liquid and subsequently removed When it has ful?lled
its function. It is also knoWn that Water can be treated by

irradiation With UV light, and it has been proposed that a high
frequency electromagnetic ?eld can be utilised for this pur
pose. Flocculation has essentially been effected by chemical

20

be described in detail. The core element 11 is made of a

magnetically conductive material preferably a suitable ferrite
material and comprises a number of individual elements of

treatment.

It is broadly the object of the present invention to provide

such material contained Within respective casing parts, those
elements visible in the draWing being indicated at 13,14,15,
16 and 17, joined to one another at intercalating end portions
of the elements by fasteners passed therethrough as visible at

an improved ?uid treatment for bactericidal and ?occulation
purposes.

joined to the elements 15,16 by respective further fasteners

SUMMARY OF THE INVENTION
25

According to one aspect of the present invention, I provide
apparatus for treating a ?uid contained in a conduit, compris
ing ?rst and second core elements of magnetically conductive
material adapted to be mounted to the conduit to surround
same at spaced positions therealong; and means for establish
ing radio frequency magnetic ?uxes in said core elements, for

generating respective electromagnetic ?elds in the ?uid to be

18,19,20. The core element is completed by a ?nal element 21
22,23. The fastener 22 and/ or the fastener 23 may be discon
30

nectable, e. g. a removable screW, to enable the core element to

35

be openable from its closed ring con?guration, 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 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 sig
nal generator unit 26. Similarly the signal generator unit 26 is
connected by Wiring 27 to a corresponding primary coil of the

treated extending from spaced positions along the conduit.
The means for establishing radio frequency magnetic
?uxes in the core elements may comprise respective coils
through Which the core elements pass Which coils are ener

gised by radio frequency electrical signals.

40 core element 12.

The electrical signals generated by the signal generator 26

The electrical signals may be of square Wave form or sinu
soidal, or possibly other Wave forms may be utilised.
The core elements may be of ferrite material, and may be

openable from a closed ring con?guration to enable them to
be applied to a conduit such as a pipe from the side (ie. not
have to be placed over the conduit from an end thereof).

45

The frequencies of the signal applied to the core elements

and applied to the primary coils of the magnetic core elements
11,12 surrounding the conduit 10 are radio frequency signals,
and may be sinusoidal, square Wave, 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

may be the same as one another or differ from one another.

elements may be the same as one another or different from

According to another aspect of the invention, I provide a
method of treatment of ?uid ?oWing in a conduit, comprising
providing core elements of magnetically conductive material
surrounding the conduit spaced from one another lengthWise

one another, eg. the frequency of the signal applied to the core
element Which is doWnstream having regard to the normal
direction of ?oW of Water in the conduit 10 may be loWer than

50

that of the upstream core element.
The application of the signals as above described to the

of the conduit, and establishing radio frequency magnetic
?uxes in said core elements thereby to establish radio fre
quency electric ?elds in the ?uid in the conduit originating at

55

spaced positions along the conduit.
Treatment of ?uid in a conduit in this Way is effective to kill
bacteria in the conduit and to cause ?occulation of particles

conduit 10 is shoWn by arroW 50, and if the core element 11 is

suspended in the ?uid, including algae.
The method may further comprise ?ltering the ?uid sub

magnetic core elements establishes radio frequency electric
?elds, emanating from the core elements, in the Water in the
conduit. FIG. 2 shoWs diagrammatically the conduit 10 With
the core elements 11, 12 therearound, connecting to the signal
generator units 26. The direction of ?oW of Water in the

60

energised by a signal such as a square Wave or other Wave

sequent to the treatment With the electric ?eld, to remove such

form alternately going positive and negative about a mean

?occulated suspended particles.

voltage of Zero it can be regarding as producing in the Water
doWn stream of the core element a number of Zones Within

Which particles and bacteria in the Water are alternatively

BRIEF DESCRIPTION OF THE DRAWINGS
65

The invention Will noW be described by Way of example
With reference to the accompanying draWings, of Which

positively and negatively charged. The dimension of each
such Zone, as indicated at 51 in FIG. 2, in the direction of the

length of the conduit 10 depends upon the speed at Which the

US 8,029,669 B2
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Water is ?owing in the conduit. For example for a signal
frequency of 100 kHz and the speed of Water ?oW of 10 m per
second, each such zone Will be 0.05 mm long in the direction
of the length of the conduit. Thus particles and bacteria as

includes a cold Water supply pipe 40 in Which is provided a
treatment apparatus 41 as above described. This delivers cold
Water to tWo calori?ers 42,43 connected in parallel With one
another to heat the Water. A hot Water supply loop 44 includes
?rst and second treatment apparatuses 45,46 as above
described, a pump 47, and a ?lter 48, the pump 47 circulating

indicated at 52 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

the hot Water through the loop 44 including the calori?ers 42
and 43. A number of outlets from the loop are indicated at 49.

When used in this speci?cation and claims, the terms
“comprises” and “comprising” and variations thereof mean
that the speci?ed features, steps or integers are included. The

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 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 ?oWing in the conduit, it is
possible the osmotic effect due to the ?eld established by the

terms are not to be interpreted 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 speci?c forms or in terms of a means for performing
the disclosed function, or a method or process for attaining

?rst of the core elements encountered by a bacterium may not
be su?icient to kill the bacterium. In this case, the ?eld estab
lished by the folloWing core element Will cause violent move

ment of the charged bacterium, Which Will destroy it.

the disclosed result, as appropriate, may, separately, or in any

combination of such features, be utilised for realising the
20

The charges on the particles and bacteria in the Water in the

1. A Water supply system, comprising:
a supply pipe including a closed loop of pipeWork;

conduit, as described above, also cause ?occulation of sus

pended solid particles and charged bacteria also are trapped in
the ?occulate. DoWnstream of the second core element 12,
?occulated particles and bacteria are indicated at 54. Such

a pump for circulation of Water around the closed loop;
25

?occulated particles may be removed by ?ltration.
Water treatment as above described may be carried out in

treatment apparatus in the closed loop for treating the Water
therein, the treatment apparatus including ?rst and sec
ond core elements of magnetically conductive material

arranged to surround the supply pipe at spaced positions

Water supply systems, eg. cold Water supply systems or hot
Water supply systems. In relation to hot Water supply systems,

heating systems in hospitals for example are designed to heat

invention in diverse forms thereof.
The invention claimed is:

therealong;
30

Water to 60° C. or above to ensure destruction of bacteria in

the system. Any scale deposits may mean that loWer tempera

means for establishing radio frequency magnetic ?uxes in
the core elements, including respective coils through
Which the core elements pass, the coils being capable of

tures are reached so that the bacteria are not effectively elimi

energization by radio frequency electrical signals of dif

nated. HoWever, installation of apparatus as above described
in a circulating hot Water system together With a self cleaning
?lter is effective to remove from the system ?occulated par
ticles and dead bacteria. The apparatus is also effective to
reduce or eliminate scale formation in the system.
Referring noW to FIG. 3 of the draWings, this shoWs a cold

ferent frequencies from one another, for generating
respective electromagnetic ?elds in the Water extending

Water supply system With the invention applied thereto. This

35

from the spaced positions along the supply pipe.
2. The Water supply system according to claim 1, further
characterized in that the closed loop includes a ?lter for
removal of ?occulated matter.
40

3. The Water supply system according to claim 1, further

shoWs a mains cold Water supply pipe 30, leading to a distri
bution loop 31. The loop 31 includes a ?rst apparatus 32 as
above described, a further such apparatus 33, a pump 34, and

provided in the closed loop.

a ?lter 35. BetWeen points 36,37 on the loop 31 there are a
number of outlets 38 for delivery of cold Water to consumers.

characterized in that the electrical signals are of square or
sinusoidal Waveform.

characterized in that at least another treatment apparatus is

4. The Water supply system according to claim 1, further
45

5. The Water supply system according to claim 1, further

The pump 34 circulates Water in the loop 31 past the tWo
treatment apparatuses 32,33, While the ?lter 35 traps ?occu
lated solid material. The ?lter may be a self-cleaning ?lter, in
Which accumulated ?occulated matter is periodically

removed eg by back-?ushing and disposal of the cleared
material.
Referring noW to FIG. 4 of the draWings, this illustrates the
application of the invention to a hot Water system. The system

characterized in that the core elements are of ferrite material.

6. The Water supply system according to claim 1, further
characterized in that the core elements are openable from a
50

closed ring con?guration to enable them to be applied to a
conduit from a side thereof.

