10

15

20

25

30

. WO 9801713 - ' C el e PETNOITIO01T3

A method and a machme for treatment of water, especially when
producmg ice, partlcularly 1ce cnbes B

The invention concerns. a method for treatment of water especially for .

freezing water to ice, partlcularly in the form of 1ce-cubes ina'machine,
where water is distributed over a freezing plate w1th coolmg elements for
coohng water and/or forming ice on the plate The mventmn also concerns a
machine for use in such treatment of water, especially an ice-cube machine.

The production of ice is per se a conventional process, and there are a
number of known designs of machines for-producirig ice cubes. Such ice cube

machines have been used especxally in hotels and restaurants where the

consumption of ice cubes is high. Such machines are intended for more or
less continuous operatnon the machine usually being supplied with water
directly from the mains and ensuring a regular replemshment of a storage
container for the ice cubes. In the freezmg process, water is distributed over
a relatively large freezing surface, which means that a relatively large
refrigeration system must be used for forming ice sunultaneously over the
entire surface. Most of the known devices of this type are relatively large and
expensive and not particularly suitable for private households. Ice cube
machines have also been developed in connection with refrigerators/freezers,
where the freezer's refrtgeratlon system 1s also utilised-for the-formation of

ice cubes.

In US patent no. 4 412 420 there is disclosed a machine for producing ice
cubes where water is circulated along a -fre_ezixtg plate in a machine. The plate
is equipped on both sides with a lattice of channels for circulation of a
cooling medium and water pipes thus forming holloiﬁ"s or moulds. The plate
is placed vertically below a vessel with water from whxch water is supplied to
the plate. Ice cubes w1ll thus be formed in the hollows on both sides of the
plate When the ice cubes have to be loosened the co '_ lmg - medium is
replaced with a heating medmm the water pzpes are- ﬁlled with water and

this heating process causes the ice cubes to work loose and fall downintoa

container under the freezing plate. __ e e

US patent no. 4 357 807 descnbes a machme for producmg ice cubes where
water runs over a mclmed, flat freezing plate, where tubes are provided for
the cooling medium on the bottom, thus forming a layer of ice on the plate.
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After a certain operating period the cooling medium is replaced with a
“heating medium, thus causing the plate to be heated-and the bottom layerof
ice melts, with the result that it slides down on a net con51stmg of a tube W1th

a heating medium, whxch will divide the sheet of ice into cubes by melting

the sections which are m contact with the net. -

3

In both US patents the water which does not freeze 1s recycled to the freezmg _

plate's upper area. There i is further disclosed in DE 2517942 a method for =
producing ice cubes where the ice cubes are made in moulds which are

surrounded by tubes for a cooling medium. The ice cubes are loosened by

means of hot water and forced out of the moulds. by water under pressure

which is introduced at the bottom of the moulds. This water is employed in a

next stage for the formatmn of new ice cubes.

Most of the ice cube machines on the market to- day are, as mentioned above,
connected to the water mams, since the water which has to be frozen should

not be polluted before entering the ice making machine. Moreover,

connection to the mains permits a process to be achieved which is as

automatic as possible. A disadvantage of this kind of connection, however,

will be that impurities which exist in the mains system will also enter the ice
making machine. F urthermore, there is often a certain amount of air in the

mains water, which can lead to air bubbles in the ice ¢ubés which are formed.

This problem forms the basis for the invention as well as the desire to
provide a water treatment, especially when freezing water to ice, particularly
in the form of ice cubes, where the water will be as free as possible of
pollution and bacteria. The object of the invention, therefore, is to provide a
method by which a simple'aﬁd rapid water treatment caﬁ_.be undertaken,
especially in the j)roduction-of pure ice, where the entrapment of air is
avoided, thus providing ice which is "homdgeneous" and transparent. A
further object of the inveﬁtio’n is to provide a machine which can treat water

in a simple manner, especial?'_ly in the production of jeq__gi_gggh__quality.__.The -

- machine should have sufﬁcient capacity to satisfy the normal requirements of

an ordinary family and should be so reasonable to purehaee that it will be an
alternative in the consumer goods sector. The machine should have a low
energy consumptioﬂ, should be service-friendly and mobile and in the
standard version should not.bje;connect'ed to the water _irxai’ns. The invention
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should also be able to be employed for cooling water down to the freezing

' pomt of water W1thout the formatxon of ice cubes.

These ObjCCtS are achleved by a method and a machine which are-

-~ characterized by the features presented in the patent claims.

In the invention water which has been heated to a témpcrature near the

'boiling temperature (in the following called boiled water) is employed, _

wherein bacterial growth is partially killed and wherein at least some of the .
air is expelled. The water should thereby be heated at least to a temperature
of approx. 80-100°C, and preferably as near as possible to he boiling
temperature. Especially in the starting period of the process the temperature
may be in the lower area. It may appear to be a self-contradiction that the

“water which has to be cooled or from which ice cubes have to be made, is

exposed to a boiling process, but this can also have its advantages since the
hot water in a circulation process can emit heat which can be used to free ice
from the freezing plate. Thus during"the circulation the boiled and pai:tly
sterilised water will be cooled and a uniform build-up of a layer of ice will be
obtained on the freezing plate. During the freezing which takes place, any
remaining impurities in the water will be exposed to the effect of cold and

-, thereby to a further purification. It has been shown that the combination of

heating to circa 80-100°C with consequent cooling towards or below 0°C -
provides a particularly efficient purification and removal of the bacterial
flora. In principle water may be employed which is heated or boiled in a
preceding stage, but the most advantageous procedure will be to incorporate

the boiling process in the actual ice making machine. On start-up it may be

advaritageous to fill up with previously boiled water, thus enabling the
machine to be operated with this until water has been boiled. The invention
also comprises a machine for treatment of water, especially for cooling
and/or producing ice, particularly ice cubes. The maéhine 1s preferably
intended for use on a small scale, such as for househdl_d use and can be built

as a mobile machine, which is independent of connection to a water mains--- - --
"~ system, with the result that the water which has to be:-frozen into ice cubes is
‘taken from a storage container in the actual machine which can be

replenished as it becomes empty. In the machine the water undergoes a

“boiling or sterilising process, thus avoiding bacteria and similar pollution in

the water, while at the same time air is forced out to a great extent, thus
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' giving the ice cubes a clear and compact consistency. In the machine
" according to the invention the heat from the boiling process is utilised for
_ releasing the ice cubes after the completion of production on the freezing

elcm‘eﬁt, which is composed.of a inclined plate.-The-method which is -
emﬁloyed for operation of the apparatus, together with the design of the
actual freezing element or the inclined plate is the object of Norwegian
patent application 96 2830 and described in more detail therein.

Further features of the invention will be presented in the claims and the

- following description of embodiments of ice making machines according to

the invention with reference to the drawing, in which:
fig. 1 is a schematic illustration of the production process,

ﬁg 2 is a perspective view of an ice making machine accordmg to the
invention, in a first embodiment, with the cover removed

fig. 3 is a perspective view of the ice makmg machme_ in figure 2, viewed
from the opposite side, with the cover only partially cut away,

fig. 4 is a perspective view of a second embodifnent o‘f the invention,
fig. 5 is the embodiment in figure 4, viewed from the opposxte side.

In order to facilitate understanding, the same reference numerals are used for
corresponding parts in all the figures.

The'er:ribod'imexits'whieh.are'illustrated in the drawing show how the
principles of the method according to the invention are employed in an ice
making machine, while at the same time the construction of a machine
according to the invention is illustrated. .

In fig. 1, which is a purely schematic block diagram, the numeral 1 indicates
a filling device for water. This may advantageously be funnel-shaped in order
to facilitate filling. The'Water passes through a filter 2, which is intended to
remove particles and any otHef substances which are dissolved in the water,
depending on the filter type. ThE filter may be of a type which is either
cleaned after a certain period of use or is replaeeable From the filter the
water continues down into a storage tank 3 whose size is intended fora
certain period of ice cube production. From the storage tank a tube goesto a
coupling 4, which normally may be a Y tube or a T tube. ff_From the coupling a
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tube passes through a non-return valve 5 to a heating device in the form ofa
__...heating or boiling element 6. From the ‘boiling element a tube 7 continues to

an expansion member 27 inthe formof a container and/or a manifold, and

thereafter to @ system for dxstnbutron of a heating medlum In figure 1 this
5 system is illustrated as a Ioop-shaped channel system, but it may also consist
of a plurality of separate channels. The channels may be provided
| horzzontally and/or vertically. Alternative de51gns are described below. The
_ channels are arranged in close contact with a plate—shaped freezing element
14, where the formation of ice cubes is to take place. The outlet of the
10 channel(s) is connected with a tube or the like whrch forms a connection to a
' collectmg container 17 which is placed under a collectmg tray 16 for ice
~ cubes. The collecting tray has a perforated bottom ‘From the collecting
- container 17 a tube leads back to the coupling 4 via a non-return valve 18,
and a second tube leads to a recycling vessel 9 via a non-return valve 8. A
15 = tube connects the recychng vessel 9 with a pump 10 which in turn is
connected via a return tube 11 to a distributor tube 12 which is located at the
top of the freezing element 14. Choice of pump type will be dependent on the
location of the pump 10 in the circuit. In the exampl"‘e a supply pump is
- employed, but for a different location an extraction pump may also be
20 employed In the tube 11 there is further provided a choke body 13. Under
--—the- freezing element there is located a collecting tray 15, from which a tube
leads down to the recycling vessel 9.A recyling circuit is thereby formed for
water from the recycling vessel 9, through the pump 10, via the return tube
11 to the distribution tube 12, down along the freezr_ng element 14, on to the
25 collecting tray 15 and back to the recycling vessel. The figure also illustrates
an outlet 26 which can be used for emptying and cle‘aning the machine

‘The design.of the freezing plate is.not discussed in more detail here since it
: 1s the object of the applicant's simultaneous Norwegxan patent application
96 2830 Refer to what is stated therein. -

_30—__Intheinvention a standard refn geratmn unit is. employed which is Operated

condenser 21, a drying filter23, a choke body” _(e._ g. 1_r; the form of caprllary

tubes or a thermostatic expansion valve) 13, the evaporator in the freezing

element 14 and a heat exchanger 24. The actual freei;ng process for the ice
35 cubes is of a conventional nature and is therefore not described more closely.
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o The coohng mechum circuit 22 cons1sts of parallel evaporator tubes 30 whxch

“'the bottom of 1 the bottom plate 29 The evaporator tubes 30 for cooling -

" medium thus extend across the direction of fall, and ‘will be located between

the heating channels 32 in the embodiment in ﬁgure 2. The channels 30 form
transverse freezing : zones 31 in the freezer channels, 1ocated at a sufficient
distance apart to prevent these freezing zones from mergmg with one
another, but being separated by- warmer zones where ‘the water does not
freeze. In fig. 1 three channels 30 and thereby three freezmg zones.31 are
shown but thlS number may be both larger and smaller

The principles of ice ciibe producuon by means ofa freezmg plate as -
described in Norwchan patent application No. 96 2830 are also described in
the said application and therefore not further descnbed here. Refer again to
patent application No. 96 2830 '

Fxgs 2 and 3 are a perspect:ve view of a practical desxgn of an ice cube
machine installed in a ‘cabinet, which, however, is completely removed in fig.
2 and partly removed in ﬁg 3. The two perspective views illustrate the
machine from opposite sides, so that all the machine's interior elements are:
visible in one or other of the ﬁgures However, for the sake of simplicity, the
filling device 1, the filter 2, ‘the collcctmg tray for ice cubes 16 and the .
collecting container 17 are omitted. However, the non-return valve 8 for
connection of the collecting.container can be seen, thereby clearly illustrating

- that the 'collecting tray 15 is located above the collecting container 17, with

the result that the water pressure will normally be hxgher in the recycling
vessel 9 than in the collectmg container. Furthermore, it.can be seen that the
storage tank 3 for water 1s also located higher than the: collectmg contamer

- with the result that here too there i is a static pressure dlffcrencc as previously

mennoned The expanswn ‘container 27 is located above the storage tank 3,
thus preventmg cold water from the storage tank from ﬂowmg through the
boiling element 6 and into the expansion container when the flow to the.

S2.

Figures 4 and 5 are two perspective views of the same kind as those |
illustrated in figures 2 and 3, but of a second embodiment. The principal
design is the same as in the first embodiment, but in this case, instead of
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heating channels 32 on the bottom of the bottom plate 29 of the freezing
plate 14, the cavities in the partitions 35 have beenused for transfer of the

| heatmg means With the tnangular design of the partition walls 35 e1ther thé -

internal cavnty can be ciosed formmg channels directly, or tube elements can
be inserted. The expansion chamber 27 is designed here as a manifold,
distributing steam/hot water to the channels in the partltlon walls directly via
branch tubes from the manifold. This provides a constructionally simpler
design. In the drawing some of the construction elements are removed here
too, in order to better illustrate the special features of this design.

In the above the invention has been described with reference to two special
embodiments. It should be understood, however, that it will be possibleto
design a number of elements in the 111ustrated embodlments dxfferently _
without departing from the scope of protection accordmg to the claims. The
design of the freezing plate 14, e.g., can be varied as it is described in
Norwegian patent application No. 96 2830. Asa heating or boiling €lement 6
other solutions may also be used than those which are described. Thus it is
conceivable, if the ice machine is to be employed in a lbcati_on without a
power supply, that it can be designed for gas operation, both with regard to
boiling of the water as well as for the actual refrigeration system. Moreover,
solutions can be.envisaged where the entire heating circuit or parts thereof in: .
the area of the freezing element are replaced by electrical heating. Hot gas
may also be used in heating elements, possibly in combination with hot water
from the boiling device. These are alternatives to the use of boiled water as -

explained above.

Other simplified solutions may also be envisaged in relation to the illustrated
embodiment. For example, the recycling vessel, the expansion container, the
filter and the filling funnel may be omitted. The coliecting tray may be
simplified to a grating, the collecting tray miay bé replaced by a channel at
the bottom of the bottom plate, the distribution tube may be designed as a
part of the bottom plate, and the colléctifig conitainer and the storage tank
may be combined to form one tank, while at the same time the coupling 4 and
the non-return valve 5, 8 and 18 are omitted. All of these variants are

intended to fall within the scope of the invention.

It should also be particularly emphasized that the use of a combined boiling
and freezing of water is not restricted to the illustrated embodiment for the
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apparatus the pnnc1p1e being generally apphcable mdependent of the de51gn
~ of the apparatus. | U
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PATENT CLAIMS

1. A method for treatment of water, especially when freezing waterto...... ...

ice, particularly in the form of ice cubes in a machine; wherein water is

: __.passed over a freezing plate (14) with cooling elements for cooling and/or

the formation of ice on the plate,
characterized in that the water which has to be cooled or frozen is first

- exposed to a boiling process, water being conveyed from a storage container

through a boiling device (6) in the actual ice rnakmg machine, the water
thereby being exposed to a combination of heatmg to a temperature area near
the boiling temperature, preferably approx. 80- 100°C and most preferred as
near to the boiling temperature as possible and a subsequent cooling effect or

freezing.

2. A method acébﬂi"i-ngt-dmé'l'aiﬁi 1,

characterized in that the ice formed is released from the freezing plate by
passing hot water from the boiling device through channels in and/or on the

freezing plate.

3. A machine for implementing the method according to claim 1,
comprising a refrigeration unit, a circulation circuit for the water which has
to be frozen/cooled, heating means, a preferably inclined plate element for
the formation of ice with a distribution device for distributing water over the
plate and with containers for collecting ice and non-frozen water,
characterized in that the circulation circuit for water includes an element (6)
for heating the water to a temperature near the boiling temperature, for
instance 80-100°C, located between a storage container (3) and the supply to

the freezing plate (14).

4. A machine according to claim 3,
characterized in that it comprises a heating device in the form of channels in

one or more circuits (32 35) for releasing the ice formed from-the ﬁ'eezmg

plate

5. A machine according to claim 4,
characterized in that between the heating device (6) and the heating member -

/(32) at the freezing plate (14) there is provided an expansion container/tank

TR
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" (27) through which the boiled water is passed possibly with air or steam
which are released during boiling.

-6 A machine according to claim 5, _
characterized in that the ¢Xpansion container/tank is designed with a
manifold for distributing the heating medium in longitudinal channes.

7. . A machine according to claim 5,
characterized in that the storage tank for water which has to be boiled can be -
connected to the water mains, or can be filled by other means d'uri_ng

operation.

I



