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DESCRIPTION

Field of invention

[0001] The present invention relates to a system for preventing lime scale deposits in a water
container and pipes.

Background

[0002] Lime scale accumulating in a water container and pipes causes problems with clogging
and Dblocking of the pipes. The lime scale formation occurs due to hard water from the
groundwater being oversaturated with calcium carbonate that deposits on the inside wall of the
pipes or connected Installations as Iime scale. The build-up of lime scale may have serious
consequences such as increased down time In a factory. A water container and pipings
comprising Installations such as heat exchangers will have reduced efficiency of the heat
transfer which may increase the total cost of electricity, and even worse, the installation may be
ruined. Especially a water container and pipings operating with a high pump output will have a
decrease In performance If not descaled regularly. The problem is also very much related to
products that discharge the water from the water container or pipes such as tabs, shower
heads, and nozzles which are tedious and time consuming to clean. It is therefore necessary to
remove the lime scale from the pipes and installations and preferably on a regular basis to
prevent the build up of lime scale.

[0003] Lime scale 1s usually removed with various acids such as citric acid. The process of
removing the lime scale from pipings using acids, however, can be time consuming and
cumbersome In addition to being expensive.

[0004] Also health 1ssues may be involved when lime scale is deposited In pipings or
containers for drinking water, since bacteria can adhere more easily to pipes having a rougher
surface as a results of the lime scale deposits. After colonising the surface of the lime scale the
bacteria can grow and contaminate the water.

[0005] One solution to this problem is removing the calcium from the water so it cannot create
ime scale on inner side of the pipings or container. This may be done by softening the water
by removal of the heavy cat ions by ion exchange or reverse osmosis. The downside of such a
system Is the high costs involved and lack of scalability. Furthermore, the taste of the water
deteriorates when softening the water by removing the minerals.

[0006] As an alternative to the descaling methods mentioned, permanent magnets may be
used to prevent lime scale deposits in water pipes. However, the effect of applying permanent
magnets for preventing lime scale from water pipes is controversial. Hence, there is still a need
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for improving the prevention of lime scale deposits Iin pipes without the use of chemicals or
removing minerals from the water.

[0007] EP 2036865 A1 discloses a device for supplying alternating current (AC) from an AC
power supply to a coill wound over a water pipe In a water channel. The current frequency
alternates from a first frequency to a second frequency with a sweeping frequency In the range

50 to 150 times/second (Hz).

[0008] EP 2944614 A1 discloses an apparatus to inhibit scaling in a water pipe using an
electromagnetic field generated from a coll wrapped around the pipe. A control unit Is arranged
to generate a target current that sweeps between a high frequency value and a low frequency
value In the range 500 Hz - 11 kHz.

[0009] From this background, it is an object of the present invention to provide a system, by
which the above disadvantages are alleviated and in which an improved lime scale prevention
system iIs provided without using chemical or removing minerals from the water. It is further an
object of the invention to improve the taste of the water.

sSummary of invention

[0010] In a first aspect this and further objects are met by an electromagnetic field generator
system suitable for treating water in a water container or pipe comprising:

at least one electrical conductor and a control unit comprising a power supply;

and a process conduit provided with an inner side, an outer side, an Inlet for introducing a
water stream on the inner side, an outlet for discharging the water stream from the inner side
of process conduit and the electric conductor i1s wound around the process conduit to obtain a
solenoid;

the control unit provides an alternating current to the electric conductor and controls the
voltage and the frequency of the current, wherein the frequency of the alternating current
alternates between a first frequency and a second frequency, wherein the first and the second
frequency are In the range of 300 to 9000 Hz and wherein the frequency of the alternating
current alternates 1 to 20 times per second, where the number of times that the frequency of
the alternating current alternates per second is the number of times the frequency alternates
from the first frequency to the second frequency and then alternates back to the first frequency
during one second.

[0011] By providing a system of this kind it has been shown that Ime scale will not deposit In
the pipes and further calcium has not been removed from the water. Hence, the taste of has
not been deteriorated. Without the wish to be bound by any theory it is believed that the lime
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scale does not deposit on the water pipes, due to a change In the surface of the lime scale
crystals Iin the water. This effect of transforming or changing the structure of the lime scale
surface Is caused by the electromagnetic field generated from the solenoid which easily passes
the process conduit, and is thus applied to the water. Thus, having a different structure, the
lime scale Is no longer able to deposit in the water pipe. The inventor has found that a portion
of the calcium carbonate present in the water may cover a water pipe as a thin film if the water
has been electromagnetic treated. The thin film I1s easy removable compared to lime scale
deposits provided from untreated lime scale. It has surprisingly been shown that thin films of
calcium carbonate are highly effective as an anti-corrosive agent In pipe assemblies
comprising pipes, containers and/or installations. Additionally, the change In the surface of the
calcium carbonate further seems to prevent the colonization of bacteria and thus prevent
contamination of the water. Thus, the water discharged from such system will be healthier to
consume.

[0012] The frequency of the current controlled by the controller iIs an important aspect of the
Invention since this allows for a superior prevention of lime scale deposits on the pipes. It has
surprisingly been shown that if the frequency is alternated, e.g. swept, from a first frequency to
a second frequency and back to the first frequency, wherein the first and the second frequency
are In the range of 300 to 9000 Hz then lime scale may be sufficiently prevented from
depositing on the pipes. Furthermore, the disclosed frequency range allows for the strength of
the electromagnetic field to be controlled in a suitable manner. In this way an electromagnetic
Interference originating from the solenoid may be kept to a minimum without adding additional
electromagnetic shielding elements to the system. Thus, the magnetic field generator system

may be kept simple and cheap without compromising the performance of the magnetic field
generator system.

[0013] In a further embodiment, the process conduit Is connected to pipes forming a closed
water loop adapted for recycling the water stream from the outlet of the process conduit to the
Inlet of the process condult.

[0014] Surprisingly, when the electromagnetic treated water is looped or recycled and mixed
with untreated water, lime scale will not deposit in any containers, installations or pipings that
may be connected to the electromagnetic field generator system through the closed water
loop. This may be due to a portion of the water present in the closed loop Is affected by the
electromagnetic treatment causing calcium carbonate to stay in the water matrix or form a thin
film of calcium carbonate, which can be easily removed. Instead of forming lime scale deposits,
which are not easily removed. Furthermore, as no lime scale deposits are present in the closed
water loop, the lifetime of any pipings, containers, and the Installation such as a heat
exchanger connected upstream of the electromagnetic field generator is improved. This I1s due
to water flowing In an environment free of lime scale deposits and a portion of the water has
been treated at least one time In the electromagnetic field generating system. Advantageously,
the water discharged from the electromagnetic field generator system has a surprisingly low
bacterial count compared to other water treatment methods such as chemical treated water.
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[0015] The frequency of the current sweeps 1 to 20 times per second, more preferably 4 to 16
times per second, even more preferably 10 to 12 times per second, most preferably 11 times
per second.

[0016] In one embodiment the solenoid has a self inductance of 1 to 6 mH, more preferably 2
to 5 mH, even more preferably 3 to 4 mH, most preferably 3.5 mH. The self inductance of the
solenoid I1s dependent on the cross sectional area, number turns, and the length of the electric
conductor. These variables may be combined in any way possible to obtain a solenoid with self
conductance between 1 to 6 mH, most preferably 3.5mH.

[0017] In one embodiment the solenoid Is covered by an outer element. The outer element
may be in any shape possible, but preferably a cylinder. The cylinder 1s provided with a hollow
cavity that 1s suitable to contain the electric conductor wound around the process condult,
wherein the outer element is provided with at least two apertures, so as the inlet and outlet of
process conduit may be In fluild communication with a water container or a pipe. In this way the
solenoid Is protected from any water surrounding the solenoid, while still allowing the water
from the water container or pipe to flow through the inlet and out through the outlet of the
process condulit.

[0018] In a further embodiment the outer element is made from a non-magnetic material.

[0019] In a particular embodiment the outer element Is made from non-magnetic stainless
steel. In another embodiment the process conduit is made from a non-magnetic material.

[0020] In a preferred embodiment the process conduit is made from non-magnetic stainless
steel. The advantages of using stainless steel in the present invention 1s that stainless steel
has a low corrosion rate, may withstand high flow rates, easy to handle, and suitable for use In
pipes that is intended for providing drinking water. Additionally, stainless steel may be a non-
magnetic material, and therefore it does not substantially affect the magnetic field generated
from the solenoid when provided with a current.

[0021] In a further embodiment according to the invention the electric conductor is made from
copper. Copper Is preferred since it has a low electric resistance and is easy to shape and fold
as desired.

[0022] In one embodiment the electrical conductor is covered by an insulate material.

[0023] In a particular embodiment the insulate material iIs made from a polymer. By insulating
the electric conductor an enamelled wire Is obtained, which is suitable for using in electrical
wire systems and electromagnets applications.

[0024] In one embodiment the controller sets the output voltage to a value between 34 to 46V,
preferably between 38 to 44V, more preferably 42V. The output voltage Is important when
treating water since the strength of the electromagnetic field may be increased. To improve the
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ime scale prevention the output voltage may be combined with an optimum sweeping
frequency, and a solenoid with an optimum self inductance.

[0025] In a further embodiment the process conduit comprises coupling means. This ensures
that the electromagnetic field generator system to be installed in a water pipe container or pipe
may be configured optimally. In a further embodiment the coupling means may be made from
a non-magnetic material so as to not affect the electromagnetic field generated by the present
Invention. In a particular embodiment the coupling means are made from stainless steel.

[0026] In another embodiment according to the invention, the control unit Is Iintegrated In a
control box. In this way the electric circuit between the control unit and the solenoid may be
separated so as the different components do not unintentionally affect the electric and
electromagnetic fields of another component. In this way the water may be treated optimally,
which leads to a better performing system.

[0027] In a particular embodiment the control box 1s made from any metal, or alloy, preferably
stainless steel or more preferably aluminium.

[0028] In a further embodiment of the invention the system comprises spacers between the
process conduit and the outer element.

[0029] In one embodiment the outer element comprises means for receiving electronic means
from the control unit to the solenoid.

[0030] In another embodiment the outer element is International Protection Marking(IP)68
approved. This essentially makes the system water proof so that the system may be
submerged under water without any degradation of the system.

[0031] In operation a lot of thermal radiation energy Is released causing thermal expansion of
the solenoid. The expansion of the solenoid induces mechanical strain in the electromagnetic
field generator system, which in worst case may cause the electromagnetic field generating
system to fail. To alleviate the problem of thermal expansion, the solenoid is In one
embodiment rubber mounted. By rubber mounting the electromagnetic field generating system
IS provided with a vibration and shock isolator thereby reducing the mechanical stress of the
whole electromagnetic field generating system. In operation, the rubber mounting enables the
solenoid to move In direction parallel to the water flow thereby lowering the mechanical strain
In the electromagnetic field generator system.

[0032] The present disclosures also describes a method of preventing or reducing lime scale
deposits In a process conduit comprising the steps of:

1. a. providing a system according to any one of claims 1 to 13
2. b. applying an alternating current to the electrical conductor
3. c. applying water through the process conduit via the inlet of the process conduit
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wherein the frequency of the alternating current alternates between a first frequency and a

second frequency, wherein the first and the second frequency are in the range of 300 to 9000
Hz.

[0033] The invention will now be described in greater details.

Figures

[0034]
Figure 1 shows a schematic embodiment of the electromagnetic field generator system.

Figure 2a shows another embodiment of the electromagnetic field generator system from a
side view.

Figure 2b shows an embodiment of the electromagnetic field generator system from a front
VIEW.

Figure 3 shows a schematic embodiment of the electromagnetic field generator system
comprising pipings connected to form a closed water loop.

Detailed description

[0035] The term solenoid should be understood as an electric conductor wound into a helix.
The Interchangeable use of the word electric conductor or solenoid may not be interpreted to
limit the scope of the present invention.

[0036] The number of times that a frequency alternates per second should be understood as
the number of times the frequency alternates from a first frequency to a second frequency and
then alternates back to the first frequency during one second.

[0037] The term alternates should be understood In the broadest term possible. In one
embodiment it could be understood that the frequency switches between a first frequency to a
second frequency and then back to the first frequency, wherein the changes in frequencies are
done In one step. In another embodiment the controller may ramp the frequency from a first
frequency to a second frequency, and then ramp back to the first frequency. In a further
embodiment the changes in frequency between the first and the second frequency may follow
a sinus curve.

[0038] The terms pipe, pipings, container, or containers are meant be understood In the
broadest sense possible, and therefore may also comprise but no be Iimited to water tanks,
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water appliances, and water dispensers. The interchangeable use of the words pipe, pipings,
container or containers may not be interpreted to limit the scope of the present invention.

[0039] The terms treat, treating, treated water, or electromagnetic treated are used
Interchangeably to describe water having been subjected to an electromagnetic field provided
from the electromagnetic field generator system according to the invention.

[0040] Fig. 1 shows an electromagnetic field generator system according to the invention,
wherein the electromagnetic field generator system 1 comprises a process conduit 2, which
have an Inlet 4 Iinto which water may flow when the system Is mounted to a water pipe
(depicted with dashed lines). The water may flow through the process conduit 2 on the inner
side of the process conduit. The water is treated by an electromagnetic field obtained by
providing an alternating current from the control unit 6 to the electrical conductor 8. The control
unit 6 Is connected by electrical wires 10 to the at least one electrical conductor 8 at each end
of the electric conductor 8 in an electric circuit. The water passing the process conduit 2 and
exiting at the outlet 5 i1s denoted treated water. The electrical conductor 8 is wound around the
outer surface of the process conduit 2 creating a solenoid with a self inductance of 3.5mH. The
electromagnetic fields will easily pass the wall of the process conduit and further pass through
the water flowing inside the pipe. The control unit 6 further comprises a frequency and voltage
controller for controlling the alternating current. The frequency of the alternating current
alternates between a first frequency and a second frequency, wherein the first and the second
frequency are In the range of 300 to 9000 Hz. The frequency alternates eleven times per
second, and the output voltage of the control unit 6 is 42 V. The current from the control unit 6
IS lead by electrical wires 10 to each end of the electrical conductor 8.

[0041] Fig. 2a shows another embodiment of the invention where the electric conductor 8 and
process conduit 2 are covered by an outer element 9. The outer element 9 may be made from
stainless steel. The electrical wires 10 provided to the electrical conductor 8 are connected
through apertures Iin the outer element 9. Additionally, the electromagnetic field generator
system 1 1s provided with spacers 7/ between the outer element 9 and the process conduit 2,
and coupling means 3 are coupled to inlet and outlet of the process conduit 2 for providing
coupling between a water pipe that i1s Iintended to connect with the electromagnetic field
generator system 1. The coupling means 3 are In this embodiment fastened to the outer
element 9 by fastening means 11. The fastening means may be any suitable fastening means
used In the art selected from but not limited nails, screws and/or bolts.

[0042] Figure 2b shows a front view of process conduit 2, where It Is visible that the spacers 7
provide a distance between the process conduit 2 and the outer element 9. In one embodiment
the hollow cavity created by the distance between process conduit 2 and the outer element 9
may be provided with a seal so that the connection between water pipe to connect with the
process conduit 2 may be water tight. The seal may be any suitable seal used In the art
selected from but not limited to a packing or a toric joint such as an O-ring.

[0043] It i1s within the general understanding of the invention that more than one aperture may
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be provided to connect the electrical wires to the electrical conductor.

[0044] Figure 3 shows a similar embodiment of the invention as described In Figure 1,
however, In this embodiment pipings are connected at both ends of the process conduit 4,5 to
form a closed water loop 12 adapted for recycling the water stream from the outlet 5 of the
process conduit to the inlet 4 of the process condulit.

[0045] In general, discharged treated water may then be transferred to a faucet, shower head
(not shown) or similar uses where the water can be enjoyed by a user. It could also be easily
contemplated that treated water may flow In closed water loop provided by pipings and/or
containers where lime scale Is prevented to deposit on the sides of the water container, pipings
or Installation such as condensers and/or other heat exchangers that may be present. In
general, the closed water loop system may be provided with an inlet section and a discharge
section for providing fresh untreated water or removing treated water from the electromagnetic
field generator system.

[0046] It 1s within the general understanding that the Invention may also comprise a
transformer In the electromagnetic field generator system that transforms an alternating
current to be compatible with the control unit. A transformer of this kind has a working range
from 100V to 260V and from approx. 45 to 65 Hz. 1.e. It operates across the globe.

[0047] The electromagnetic field generator system provides a versatile water treatment with an
electromagnetic field. This means that the voltage and frequency may be controlled to suit the
particular water container or pipings depending on the calcium concentration in the water and
the flux of the water flowing through the electromagnetic field generator system.

[0048] In another embodiment electromagnetic field generator system may comprise a
plurality of solenoids. In a particular embodiment the plurality of solenoids are coupled In a
parallel configuration. It is within the general understanding of the invention that each solenoid
IS wound around one process conduit, wherein the plurality of solenoids may be coupled to one
or more control units. In this way, the electromagnetic field generator system may be used in a
water container or pipings with a large water flow, wherein the large water flow is divided into a
plurality of process conduits provided with a solenoid that receives an alternating current from
a control unit to generate an electromagnetic field to treat the water flowing through the
plurality of process conduits.

[0049] The following describe an exemplary use of an embodiment of the electromagnetic
generator system, which may be Installed in a pipe assembly for providing drinking water or
retrofitted to an existing pipe assembly. Generally, a pipe assembly may comprise a container
provided with a container inlet and a container outlet. In operation water 1s led into the pipe
assembly from inlet section having a non-return valve arranged in the container. The water Is
led from the container outlet to a piping assembly comprising an electromagnetic field
generator according to the invention and a discharge section. The pipe assembly provides
iguid communication between the container, the electromagnetic field generator and the
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discharge section. Generally, the liguid communication I1s obtained by a plurality of
Interconnected water pipes.

[0050] Between the container and discharge section, the electromagnetic field generator Is
Installed for treating water with an electromagnetic field. WWhen the water has been treated, the
water Is led to the discharge section comprising at least one valve for discharging water from
the system. In operation only a portion of the water Is discharged at the discharge section,
whereas the rest of the water Is returned to the container through the pipe assembly, which is
In liguid communication with both container Inlet and container outlet. By having
electromagnetic field generator system connected to pipes forming a closed water loop
Installed In a pipe assembly any pipes, container and installations Installed upstream of the
electromagnetic field generator is not subjected to formation of ime scale deposits.

Example 1

[0051] In a mink farm producing over 50,000 minks per year divided into 4 subfarms in 4
different locations, a electromagnetic field generator system was connected to the water
pipings In one of the subfarms comprising approximately 10,000 mink puppies. The
electromagnetic field generator system generated an electromagnetic field by providing an
alternating current, which alternated between 300 and 9000 Hz 11 times per second, to a
solenoid with a self inductance of 3.5 mH. In this experiment, the electromagnetic field
generator system was installed upstream to the pipings leading into the different mink cages to
provide the minks with fresh water. After one 1 year it was observed that the pipe system was
free of Iime scale and that none of the minks had had any infections. For comparison,
approximately 20% of the 40,000 minks Iin the three neighbouring farms had suffered from
diseases like diarrhoea, which 1Is common in mink farms especially in the puppies which are
more prone to diseases. The following year the electromagnetic field system was installed In
yet another one of the subfarms and a similar result was obtained.

[0052] Thus, the prevention of lime scale deposits clearly improved the health conditions of the
mink by preventing infections coming from the water pipings and markedly reduced the use of
antibiotics In mink farms. Furthermore, when the water iIs contaminated, it tastes bad, and it
can quickly become a problem as too little water intake can lead to fights, cannibalism, bladder
stones mm. Thus, a general improved state of health was observed.

Example 2

[0053] To evaluate the effect treating water with an electromagnetic field of the present
Invention an illustrative experiment was performed. Two pots were filled with water. The first
pot of water was filled with 3 L of untreated tab water and the second pot was filled with 3 L
water treated by the electromagnetic field generating system according to the invention. The
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two pots were positioned on separate heating plates causing the water to boil. The pots were
removed from the heating plates after all the water was evaporated.

[0054] A subsequently inspection of the two pots showed that in the pot, which contained the
untreated water, a lime scale deposit had formed on the bottom surface and walls of the first,
which could not be easily removed. Surprisingly it was found that in the second pot, which
contained the electromagnetic field treated water, a thin film of lime scale, which could easily
be removed was observed Iin bottom of the pot after all the water had evaporated. From the
experiment it was concluded that the physical properties of lime scale had been effected by the
electromagnetic field.

Example 3

[0055] In a typical counter flow cooling tower, lime scale deposits and algae formation on a fill
material 1.e. the heat transfer surface and spray nozzles in the cooling tower had been
observed. The presence of lime scale deposits and algae reduces the overall cooling capacity
of the cooling tower and increases the maintenance cost. Furthermore, a high concentration of
bacteria and microfiims was observed In the cooling water reducing the heat transfer efficiency
between the heat transfer surface, air and the cooling water.

[0056] To solve the abovementioned problems, the cooling water was in a first test subjected
to a traditional chemical water treatment method. During 6 months of testing, the
abovementioned problem was not solved.

[0057] In a second test an electromagnetic field generator system was installed for treating the
cooling water before coming into contact with a spray nozzle system of the cooling tower.
During the next 6 months no problem with lime scale deposits or algae formation was
observed. The second test showed that by treating the cooling water with an electromagnetic
fleld generator system according to the invention a thin film of lime scale was observed on the
fill material made from metal. The thin film of lime scale has shown to be an excellent anti-
corrosion agent and improves the overall wetting 1.e water film formation on the fill material
thereby improving the heat exchange efficiency.

[0058] Table 1 shows a water analysis of the cooling water, which have been subjected to
either a chemical water treatment or the electromagnetic field generator according to the
Invention. From table 1 it is clear that the bacterial count in cooling water, treated with the
present electromagnetic system, is remarkably reduced. Thus, the heat efficiency transfer iIn
the cooling tower is further improved by lowering the concentration of bacteria and microfiims.
Table 1. Water analysis of cooling water, which have been subjected to chemical water
treatment or a treatment by the system according to the invention.
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Parameters [unit] Nov. 2014 {Mar. 2015 §{Nov. 2015 Feb. 2016
Chemical {Chemical System
water water according to jaccording to
treatment {treatment {the invention {the invention

Calcium content Ca003 925
mg/ml
Chlorlde content
mg/ml
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1

PATENTIKRAYV

1. Elektromagnetisk feltgeneratorsystem (1), som er egnet til at behandle vand i en
vandbeholder eller -rgr, omfattende:

mindst en elektrisk leder (8) og en styreenhed (6) omfattende en streamforsyning;

og en procesledning (2) som er forsynet med en indre side, en ydre side, et indlgb
(4) til at indfgre en vandstrgm til den indre side, et udlgb (5) til at afgive vandstreammen
fra den indre side af procesledningen, og den elektriske leder er vundet omkring proces-
ledningen for at tilvejebringe en solenoide;

hvor styreenheden tilvejebringer en vekselstram til den elektriske leder og styrer
spaendingen og frekvensen af strammen, hvor frekvensen af vekselstrammen veksler mel-
lem en fgrste frekvens og en anden frekvens, hvor den fgrste og anden frekvens er i om-
radet pa 300 til 9000 Hz, og hvor frekvensen af vekselstrammen veksler 1 til 20 gange per
sekund, hvor antallet af gange, hvor frekvensen af vekselstrammen veksler per sekund, er
antallet af gange, hvor frekvensen veksler fra den fgrste frekvens til den anden frekvens
og derefter veksler tilbage til den fgrste frekvens i lgbet af et sekund.

2. Elektromagnetisk feltgeneratorsystem (1) ifglge krav 1, hvor procesledningen (2)
er forbundet til rar som danner et lukket vandkredslgb, som er indrettet til at recirkulere
vandstrammen fra udlgbet af procesledningen til indlgbet af procesledningen (2).

3. Elektromagnetisk feltgeneratorsystem ifglge et hvilket som helst af krav 1 til 2,
hvor frekvensen af vekselstrammen veksler 4 til 16 gange per sekund, endnu mere for-
trinsvis 10 til 12 gange per sekund og mest fortrinsvis 11 gange per sekund.

4. Elektromagnetisk feltgeneratorsystem (1) ifglge krav 1 til 3, hvor solenoiden har
en selvinduktion pa 1 til 6 mH, mere fortrinsvis 2 til 5 mH, endnu mere fortrinsvis 3 til 4
mH og mest fortrinsvis 3,5 mH.

5. Elektromagnetisk feltgeneratorsystem (1) ifolge et hvilket som helst af krav 1 til
4, hvor en flerhed af solenoider er koblet i en parallel konfiguration, hvor hver solenoide er
vundet omkring en procesledning (2), hvor flerheden af solenoider i den parallelle konfigu-
ration er koblet til én eller flere styreenheder (6), saledes at vandstrgmningen deles ind i
flerheden af procesledninger, som hver er forsynet med en solenoide, som modtager en
vekselstrgam fra styreenheden (6) for at generere et elektromagnetisk felt til at behandle
vand, som strammer gennem flerheden af procesledninger.

6. Elektromagnetisk feltgeneratorsystem (1) ifaglge et hvilket som helst af krav 1 til
5, hvor den elektriske leder (8) er daekket af et ydre element (9).

/. Elektromagnetisk feltgeneratorsystem (1) ifglge krav 6, hvor det ydre element (9)
er lavet af et ikke-magnetisk materiale.

8. Elektromagnetisk feltgeneratorsystem (1) ifglge et hvilket som helst af krav 1 til
/, hvor den elektriske leder (8) er lavet af kobber.

9. Elektromagnetisk feltgeneratorsystem (1) ifglge et hvilket som helst af krav 1 til
8, hvor styreenheden (6) indstiller udgangsspaendingen til en veerdi mellem 34 til 46V,
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fortrinsvis mellem 38 og 44V, mere fortrinsvis 42V.

10. Elektromagnetisk feltgeneratorsystem (1) ifaglge et hvilket som helst af krav 1 til
9, hvor styreenheden (6) er integreret i en styrekasse.

11. Elektromagnetisk feltgeneratorsystem (1) ifglge krav 10, hvor styrekassen er la-
vet af et hvilket som helst metal eller legering, fortrinsvis rustfrit stal.

12. Elektromagnetisk feltgeneratorsystem (1) ifglge et hvilket som helst af kravene 1
til 11, hvor solenoiden er gummimonteret.
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