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DESCRIPTION

BACKGROUND OF THE INVENTION

1. Field of the Invention.

[0001] The present invention relates to the method of making wet snow.

[0002] The present invention particularly relates, but is not limited to, a method of
manufacturing wet snow from ice-slurry. Throughout the specification, the term "ice slurry” shall
also mean "pumpable ice", as both terms are commonly used in the art, having characteristics
that contain soluble compounds that act as freezing point depressants, where the ice slurry
contains between 5% ice to 30% Ice, because ice slurry containing more than 30% ice is no
longer pumpable ice as is generally understood in the art and as it is used in the invention. The
invention also relates to the apparatus of making wet snow and to a system for producing the
ice-slurry and converting ice-slurry to wet snow for use in chilling of foodstuff or in the use of
separation of ice and aqueous liquid.

[0003] Throughout the specification, the term "wet snow" shall include artificial wet snow, or
man-made wet snow, having characteristics similar to natural wet snow where the wet snow
contains between 30% ice to 90% ice as it is made by and for the use of the invention.

2. Prior Art.

[0004] There have been many proposals for the manufacture of artificial snow for use on ski-
slopes or in entertainment precincts. The document US 5 005 364 A discloses a method for
manufacturing wet snow. The document US 4 666 484 A teaches the dewatering of ice slurry
to produce wet snow. Making of snow for skiing areas is well known in the art and is mainly
made directly from water such as is thought by Dupre, H.K. (1989) in US Patent No. 5,004,151.
Snow can also be made directly from ice as is thought by in US Patent 8,403,242 (Bucceri, A.,
2011) and Patent application US20110147498. Snow made with these methods has however,
not been used, or is not suitable for use in the food sector to chill foodstuffs such as meat.
Examples of the manufacture of artificial wet snow suitable for use as cooling aid for foodstuffs
has been put forward in the inventor's own earlier proposal as can be found in Viglundsson,
(2014), PCT Patent Application No. WO/2016/006004.

[0005] While the proposal has enjoyed some commercial success, practical problems which
have arisen include:

a) the complex design and difficult operation of apparatus of many moving parts;
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b) the capital cost of the previous equipment; and

¢) the nature of ice-slurry which tends to separate and form ice clumps that clog the outlets of
the apparatus; and

¢) complex controls and ongoing running costs, particularly due to the energy inputs required.

[0006] Super-chilling of fresh food is receiving increasing attention as a method to store food
products at temperatures from 0°C to just below their initial freezing point, which can be in the
range of -1°C to -7°C. At such temperatures, 10 to 50% of the water in the food is ice, but the
food is not hard-frozen and typically considered fresh by authorities and consumers. The
freezing point of poultry meat is generally recognized to be between -1.5 and -2°C.

[0007] The quality and shelf-life of fresh food depends on many factors such as hygiene and
handling during pre- and post-processing (from catch/sacrifice to in-house processing), but
internal factors like bacterial growth, enzyme activity, chemical reactions and dehydration are
the main causes of quality loss in fresh foods such as fish and chicken. Keeping the food
products at low temperature during processing, storage and transport is therefore the main
issue here. Experiments for poultry have shown that the shelf-life of chicken that was 7 days at
4°C was extended to 10-11 days at 2°C, to 10-12 days at 0°C, and to 17-18 days at -2°C
(Sawaya et al., 1997).

[0008] It is not desirable to go beyond the initial freezing temperature of the tissue in foodstuffs
since that may lead to denaturation of the muscle proteins as well as structural damage of
membranes, which can result in increased drip loss, loss of water holding capacity and textural
changes. Experiments have shown that the temperature of maximum cooling activity without
freezing is about -2°C for both poultry and fish (Johnston et al., 1994; Sawaya et al., 1997). If
the product is cooled very close to its freezing point (Tf) during precooling, rapid cooling is
necessary to ensure formation of small ice crystals within the product structure and minimize
textural damages of the muscle (Valtysdoéttir et al. 2010).

[0009] Various methods are well known in the art to cool fresh foods rapidly after harvesting,
catch or slaughter, including contacts with cold surface, blowing with super cold air, spraying
with cold water, covering with plate ice or cold gelpacks or soaking into tanks with ice-slurry, as
well as pumping onto or laying over with ice slurry. Sometimes these methods are used in
combination for example as combination of air blast and contact cooling thought by Arnarsson
and Norddahl (2004) in US Patent 6,825,446 or air blast and surface freezing combined with
spraying cold water as thought by US Patent 6,481,220 (Butler, 2002).

[0010] In addition to flesh deterioration and bacterial spoilage that can happen when the
cooling process is slow, a further problem with slow cooling, especially of carcasses from
warm-blooded animals, is that they lose moisture which can result in significant weight-loss of
the order of 1-3%. Such weight loss is even increased in super cold air, which by nature is very



DK/EP 3765801 T3

dry. Treating animal carcass with freezing cold air can also result in crust-freezing and
unwanted discoloration of the skin Okamoto et al (2002).

[0011] Therefore a process that can combine both very rapid cooling and minimize weight loss
is highly desirable. Since ice-slurry is typically made from salt-containing water and contains
very fine ice crystals with temperatures below 0°C, it is known in the art to be an extremely
efficient cooling agent. However, the simple way of using it for rapid cooling by immersing
perishable foods, such as meat, fish or vegetables into ice-slurry tanks, is no longer
recommended. This is because bacteria are washed off the carcass and tend to accumulate in
such immersion tanks and that will therefore facilitate cross-contamination and the spreading
of pathogenic bacteria from one animal throughout the production chain. Ice-slurry at -2 to -
4°C contains about 3-6% NaCl and if used unprocessed to spray onto foodstuffs or to immerse
in, as thought by UK Patent application GB 2398370 (Hubbard, 2003) and Japanese patent
JP2009034023 and it can affect the salt content of the food, which is undesirable, or may not
even be allowed (Graiver et al.,, 2006; Carciofi and Laurindo, 2007). In JP201306295
(WO2014/181402A1) the use of ice slurry to cool poultry by pumping ice slurry directly into the
cavity of the birds on a conveyer belt is also described.

[0012] | described before (Viglundsson, 2014) new ways to use the highly desirable cooling,
and non-drying properties of wet snow made by filtering off most of the salt-containing liquid
from ice slurry and converting it to wet snow of very low salt content just before using it directly
and separately on individual carcasses or food parts. This action is highly desirable, since it
removes most of the salt and the wet snow adheres much better to surfaces, such as animal
skin, than the unprocessed liquid and salty ice-slurry.

[0013] The production and use of ice-slurry, (also called slurry-ice, pumpable ice, binary ice or
liquid ice), is well known in the art. (Slurry-ice Based Cooling Systems Application Guide,
http://www.epsltd.co.uk/slurry_ice.htm). The making of wet snow or partly filtered ice-slurry,
also called dried ice-slurry, for cooling of foodstuffs has been previously thought by me
(Viglundsson 2014) and by US patent 4.936.102 (Goldstein and La, 1988).

[0014] In the use of ice-slurry, it is typically pumped to the location where it is applied and used
or being stored in a tank as an intermediate storage before being pumped to the location
where it is applied. Ice-slurry is most commonly produced from water that contains different
concentrations of solutes, such as salts, most commonly NaCl in different concentrations. The
concentration of ice and salt as well as the freezing energy used is controlled during production
and can change during pumping, mixing in the tank, or when being applied. The ice-slurry
solution can have a different composition at the place of application, compared to when it was
made. The various internal factors, melting of the ice crystals due to thermodynamic changes,
loss of energy due to contact with the outer walls of the pipes and tank, energy transferred to
the ice from the pumps and other factors can have a big influence on the characteristics of the
ice-slurry solution. Therefore, unless specifically monitored and controlled during the whole
process or at the point of use, there is no certainty of the temperature, salt concentration,
physical properties, or cooling capacity of the ice mixture as the ice crystals can melt or grow,
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become aggregated or form clumps. These factors make the use of ice-slurry tricky and
difficult in many applications.

[0015] Upon freezing of water, the ice-crystals tend to be formed from only water molecules,
excluding any solutes in the water and thereby in effect separating the solute molecules that
will become more concentrated in the remaining un-frozen water. By physical separation of the
ice-crystals from the remaining liquid part, purified water can be obtained from melting the ice,
whereas the solutes have also become isolated or concentrated in another fraction. Obtaining
large and pure, or purified ice-crystals that can easily be separated from the remaining liquid is
therefore the key issue for many applications of ice-slurry (Bellas and Tassou, 2005). Different
separation techniques have been used for separating ice from ice-slurry, including
centrifugation and filtration such as thought by US Patent 5,816,057 (Dickey et al, 1998).
However, although filtration is a simple and highly desirable technique to use for this purpose,
it can be problematic since many filters tend to get clogged upon extended use and therefore
lose their function, unless a special mechanism of cleaning or regeneration is included in the
process.

[0016] | described an apparatus and method to make wet snow and to shoot it at target to
provide a chilling action on the target (see Viglundsson, 2014). Further advantage of the
method was that the wet snow so produced and shot onto the food contained very low salt,
typically less than 1% salt. The present apparatus has essentially the same intended function
as the previously described invention but its design and function is very different. My older
invention described an apparatus and method where the ice-slurry was processed by a filtering
action, in multiple chambers or in a single chamber where the dewatering or filtering of the ice-
slurry was performed by moving parts that opened or closed the processing chamber to
perform the different actions of filling the chamber with wet ice-slurry, then removing the brine
by filtering action, where the filter was flat against the direction of the flow and finally delivering
the wet snow by a shooting action onto the target foodstuff. Several problems were involved
with the use of my previous invention, particularly due to leakage and/or friction with the many
moving part and especially due to clumping of the dewatered snow in the filter unit, resulting in
clogging of the apparatus and preventing the shooting of the wet snow onto target.

[0017] In the present invention | have found a new way to make wet snow by applying the
principle of filtration for continuous making of wet snow by using an apparatus that performs all
of the steps previously described, the process of loading, filtering and discharging the wet
snow by shooting with air pressure. In the new invention, all actions are now performed in a
single unit with no moving parts and with no need to open and close the chamber for the
process. But more importantly, a novel and unexpected solution to the clogging problem was to
design the filter-support part in the form of a truncated cone or conical frustum, shaped as a
right circular cone with an apex angle between 160 to 179 degrees. The ice-slurry enters the
conical filter-house through the narrow opening end (aperture or apex) of the cone and the wet
snow exits through the wide opening end of the cone (base).

[0018] In US patent 4.936.102 (Goldstein, & La, 1988) is described the use of ice-slurry for
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cooling foodstuffs, where the ice-slurry is slightly dried by filtering. There the ice-slurry is
pumped continuously through flexible tubing, into and through a hollow cylindrical sieve (filter)
that directs the ice-slurry through the filter housing that extends between the inlet for the wet
ice-slurry and outlet for the dried ice-slurry. The liquid brine that gets through the cylindrical
filter is therefore collected into the outer housing, which has a conical shape, only for the
purpose of collecting and directing the brine to the lower end of the housing so it can be
recirculated by pumping back to the tank that feeds the ice-slurry generator. The sieve (filter)
used by Goldstein and La (1988), therefore is cylindrical with a diameter substantially the same
as the flexible hose and does not have a conical shape as in the present invention. The conical
shape and its direction towards the flow is a critical part of my new invention that prevents ice
clogging and that allows for the problem free operation of the current new wet snow making
apparatus and method.

[0019] In US patent. 2004/003174 (Dupre, H.K. 2004) is described the use of conical filter to
remove dirt and debris from the water leading to a snow making apparatus and not for filtering
the ice. Furthermore the direction of the conical filter is with the apex of the cone protruding
upwardly in the direction of the flow of the water, which is opposite to the direction of the
operation of my current new wet snow making apparatus and method.

SUMMARY OF THE INVENTION

[0020] In my previous invention (Viglundsson 2014) an unexpected problem was encountered
since when and ice-slurry, say at -5°C, is filtered, the brine gets removed and the remaining ice
or wet snow is still at -5°C, but upon removal of the brine its inherent freezing point is instantly
raised to say at -3°C, and therefore the wet snow will immediately freeze and form an ice
clump. This makes the use of a flat or a cylindrical filter for the use of making wet snow,
problematic and difficult.

[0021] In the present invention | have found a novel and unexpected solution to this problem
by designing a conical filter, where the apex or narrow end of the conical filter is facing against
the direction of the flow. Furthermore by driving the filtering and the discharge (shooting) of the
wet snow with pressured air, instead of by mechanical push by piston or coil action the whole
operation is more flexible.

[0022] In the present invention we describe the characteristics of an apparatus for processing
ice-slurry in such a way that the ice-slurry is first produced in a generator, then transferred,
typically by pumping into a filtering house unit, where the ice-slurry is filtered by removing the
liquid part and leaving behind the ice fraction as wet snow. Finally the wet snow is discharged
or shot by air pressure onto a targeted object. The wet snow adheres for some time and melts
slowly, thereby cooling the object. The targeted object can be any kind of perishable goods,
such as animal carcass or any parts thereof, also other types of food products, such as fish,
vegetables, fruits or also non-biological products.
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[0023] The present invention also relates to the use of an apparatus that produces wet snow
from aqueous solutions containing different concentrations of dissolved materials made of salts
and/or other solutes, thereby first making ice-slurry composed of a mixture of ice and liquid of
different proportions. The wet snow so produced where the ice-component contains lower
concentration of the dissolved material than the original solution and where the liquid-
component contains higher concentration of the dissolved material than the original solution.

[0024] The ice-slurry can have different temperature, from 0 to -20°C depending on
composition and therefore when filtered the wet snow made from said ice-slurry can have
temperatures from 0 to -15°C. The apparatus of the invention can therefore be operated in
such a way that the temperature of the produced wet snow can be controlled.

[0025] In certain embodiments the invention can also be used for desalination or for treating
different kinds of wastewater, such as animal urine, to make purified water and concentrated
solution of salts and other solutes found in the original liquid from where the ice-slurry was
made.

[0026] The apparatus of the invention can be made by using any number of different materials
available to those skilled in the art, or combination of different types of materials. Such
materials include, but are not limited to, various metals or metal alloys, or glass, or organic
materials such as wood or synthetic materials such as plastics.

[0027] In certain embodiments of the invention the apparatus can be controlled via a
preprogrammed computer and software or as a coordinated task involving valves and switches
coordinated beforehand and running in a prefixed/preprogrammed manner. Likewise the
measurement of salt, energy and other factors listed can be based on preprogrammed
measurements in the system or through exact measurements in the starting or the end
materials under processing. Such measurements of the results of the chilling can be fed back
to the control of the system to intensify and increase/decrease salt, energy, frequency of the
discharge and degree of ice in the wet snow produced.

[0028] In one aspect of the invention, the wet snow produced is applied and used to cover
pieces of fresh foodstuffs, such as of fish or chicken in a process chain or on a conveyor belt
such that the amount of the wet snow applied and the time of contact with the pieces can be
controlled. Furthermore in such a process chain or on a conveyor belt the temperature of the
pieces can be monitored such as to control the temperature and contact-time of the wet snow
in order to obtain the desired cooling of the pieces in the process. To ensure that the correct
amount of wet snow is used, the quantity, temperature and mixture of the starting liquid is
calculated, mixed and then used to make ice-slurry.

[0029] In another aspect of the invention, the apparatus is used to deliver or shoot a certain
amount of wet snow, with the correct temperature, cooling energy, viscosity, salt content,
frequency and amount to chill the foodstuff in the correct, predefined manner and at the
correct area on the foodstuff.
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[0030] In certain embodiments the invention can be incorporated into a food processing chain,
such as if attached to a conveyer belt that is moving animal carcasses, such as poultry, after
slaughter and feather removal and by controlled delivering of wet snow onto a carcass can be
used for rapid cooling and for controlling the temperature of the carcass parts in the process
line.

[0031] In certain embodiments the invention can be incorporated into a food processing chain,
such as if attached to a conveyer belt that is moving parts of meat or fish between processing
stations and by controlled delivering of wet snow onto the parts can be used to control the
temperature of the food parts in the process line.

[0032] In another aspect of the invention, the apparatus is used to separate ice and liquid from
an ice-slurry mixture and thereby delivering a clean portion of wet snow on one side and liquid
with concentrated solutes in the other side. In this aspect the invention can be used in treating
of wastewater, such as animal urine.

[0033] The invention also contemplates certain methods for carrying out concentrations of the
soluble materials present in the original aqueous feed solution used for making the ice-slurry.
In this aspect the invention can be used to increase the concentration of solutes before
applying more expensive concentrations methods, such as ultrafiltration, distillation or drying.

[0034] In one embodiment, the invention is a method for controlled precooling of foodstuffs
before packaging in insulated packaging boxes for transport.

[0035] In another aspect the invention can be used to make wet snow for incorporating into
transport containers, such as to control the temperature of foodstuffs during storage and
transportation.

[0036] The invention uses known chemical and physical principles to combine in a new way a
set of actions and design of an apparatus that makes the actions possible and therefore useful
and commercially viable. The invention is therefore an efficient method and is expected to be
useful and consequently to have large potential for industrial application and commercial use.
The novel conical design of the filter unit is key to the trouble-free operation of the current
invention, and is thus non-obvious and provides a clear inventive step compared to prior art.

[0037] Additional features and advantages of the present invention are described in, and will
be apparent from, the following Detailed Description of the Invention and the figures.

BRIEF DESCRIPTION OF THE FIGURES

[0038]
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Figure 1A shows a drawing of the apparatus in a transection view with the conical filter unit,
closing valves and inlet and outlet pipes for different functions. Figures 1B shows the position
when loading the apparatus with ice-slurry, Figure 1C shows the position when both inlet and
outlet (discharge) valves are closed and filtering takes place, Figure ID shows the position
when discharging (shooting) the wet snow out of the apparatus.

Figure 2 shows a photograph of the apparatus being applied for cooling fresh chicken on a
conveyer belt in real-life commercial settings. The figure shows a real-life photograph of using
a prototype apparatus of the invention to deliver the wet snow onto the surface of chicken
carcass on a conveyer belt. The chicken was treated in a commercial setting after it had been
through a feather picking machine at 57°C, from where it goes onto the conveyer belt for
removing of internal organs and opening of the neck along with the repeated washing in
between. The chicken then enters the cooling room where it is normally cooled by cold air and
cold water spraying. It is possible to station the apparatus of the invention at several places
during this process. In this example the chickens were treated inside the cooling room on the
conveyer belt for the controlled demonstration.

Figure 3 shows the cooling efficiency when wet snow of the invention is used for cooling a
whole chicken carcass as shown in Figure 2, compared to conventional cooling by a combined
cold blast air and cold water spray. The figure shows a temperature tracing of the internal
temperature in the breast of the chickens shown in figure 2 when treated with wet snow of the
invention. A similar temperature tracing is shown for a whole chicken carcass when cooled by
the traditional method of the commercial settings using cold air blowing and cold water

spraying.

Figure 4 shows the cooling efficiency when we snow of the invention is used for cooling a part
of a fish as compared to conventional cooling by spraying with cold water or by soaking into a
tank with normal ice-slurry.

DETAILED DESCRIPTION OF THE INVENTION

[0039] As described herein, the invention is used to make wet snow by separating ice and
liquid from an ice-slurry in an efficient and continuous way and thereby delivering the so
produced wet snow for use in rapid chilling of perishable products, such as meat and fish. The
invention can also be used for desalination and for concentration of solutes from polluted
wastewater such as animal urine. The preferred embodiments of the invention adapted for
continuously cooling food products, will now be described in details with reference to the
drawings and figures provided.

[0040] Unless defined otherwise, all technical terms used herein have the same meaning as
commonly understood by one of ordinary skill in the art to which the invention belongs.
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EXAMPLE 1

[0041] This example shows drawings of the apparatus of the invention. Figure 1A shows a
transection through the prototype version of the invention. The function of the individual parts
as numbered in the drawing in Figure 1 are explained according to the following list:

. 1. Intake tube for pumping of ice-slurry into main chamber of the apparatus.
. 2. Pinch valve for controlling the intake of ice-slurry into main process chamber
. 3. Cavity of main process chamber housing the porous conical filter unit #5.
. 4. External shell wall of the main process chamber.
. 5. Conical filter unit with apex facing the direction of flow and the conical filter unit gets
filled with ice-slurry upon opening of pinch valve #2.
6. 6. Inlet for attaching air-tube for putting air pressure inside the filter unit by opening of air
valve.
7. 7. Cavity between the porous filter shell #5 and the and the external shell wall #4
8. 8. Outlet for removing the liquid pressed from the ice-slurry through the filter in the
conical filter unit #5 into the cavity #7, using air or solenoid valve for one or two
directional flow.
9. 9. Pinch valve for controlling the shooting of wet snow out of the conical filter unit and
upon opening for simultaneous air valve to allow air pressure through inlet #6.
10. 10. Outlet opening or tube directing shooting of the wet snow onto target.
11. 11. Inlet for additional operations if needed, such as more suction/vacuum/pressure to
further dewatering, or adding water to wash the wet snow or to increase the temperature
of the wet snow, or adding brine with higher salt concentration to lower the temperature
of the wet snow, or to clean the filter by administering a washing liquid with reverse flow
action.

oA WDN -

[0042] Position 1 shown in Figure 1B is when inlet valve is open for loading the apparatus with
ice-slurry.

[0043] Position 2 shown in Figure 1C is when both inlet and outlet (discharge) valves are
closed and filtering takes place.

[0044] Position 3 shown in Figure 1D is when outlet valve is open for discharging (shooting)
the wet snow out of the apparatus.

EXAMPLE 2

[0045] This example demonstrates the use of the invention for cooling chicken carcass on a
conveyer belt. Figure 2 shows a photograph of a prototype testing of the apparatus in real-life
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commercial setting. It shows how the wet snow can be delivered to different places and cavities
of a chicken carcass where it adheres and then melts slowly and thereby cooling the carcass.

EXAMPLE 3

[0046] This example demonstrates the use of the invention for cooling chicken carcass on a
conveyer belt. Figure 3 shows the temperature tracing of a chicken chilled with the invention as
viewed in the operation in Figure 2 and how the wet snow can be delivered to different places
and cavities of a chicken carcass where it adheres and melts slowly and thereby cooling the
carcass. In this example most of the experiments were done by using incoming ice-slurry with
about 25% ice and made from a salt solution containing 3.5 to 7% NaCl. Test have also been
successfully done with wet snow of about 30% ice to about 85% ice, and also with nearly
saturated NaCl solution, with temperatures as low as -20°C. The wet snow as produced by the
invention can deliver wet snow over a wide range of ice percent content, or from 30% to at
least 90% ice and at temperatures from about 0.5°C to about -15°C.

EXAMPLE 4

[0047] This example demonstrates the use of the invention for cooling a part of a fish with wet
snow, after the fish had been cut and was traveling along a conveyor belt in a commercial fish
processing factory. Enough wet snow was delivered on top of the fish part to cover about 30-
70% of the fish part with about 5 mm layer of ice-slurry of the invention. The ambient
temperature in the factory was about 9°C when the experiment was done. At the same time
fish parts were also cooled with two types of traditional cooling methods, i.e. spraying with
about 5 liters of cold water with 0.2% salt in order to reach 0°C and immersing the fish part into
a plastic box with ice-slurry as produced before filtering and as normally used in the factory.
The measurements were done using the parts of fresh cod cut from the same section of the
cod in all cases and ranging from 270 grams to 310 grams. The temperature was measured in
the core muscle of the fish using calibrated thermometers. Figure 4 shows temperature
tracings of the internal temperature in the fish parts when comparing the use of wet snow of
the invention and two traditional methods.

REFERENCES CITED IN THE DESCRIPTION

Cited references
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PATENTKRAV
1. Fremgangsmade for fremstilling af vad sne, hvilken fremgangsmade omfatter folgende
trin:

fremstilling af opslemning i en opsl@mningsgenerator og pumpning af opslemning fra
en tilforsel til et vadsnefremstillingssystem;

drift af et vadsnefremstillingssystem, bestaende af en vadsnefremstillingsanordning med
mindst én konisk filterenhed (5), der har et konisk formet, porest filterhus (3) inde 1 et
vadsnefremstillingskammer (7) af vadsnefremstillingsanordningen;

tilfersel af opslemning fra tilferslen via mindst ét indleb (1) ind 1 den koniske filterenhed
(5) inde i1 vadsnefremstillingsanordningen;

presning af opslemningen ved trykluft gennem mindst ét indleb (6) og filtrering af
opslemningen 1 det konisk formede filterhus (3) inde 1 snefremstillingsanordningen;

udledning af vad sne med et lufttryk fra mindst ¢t udleb (10) af

vadsnefremstillingsanordningen.

2. Fremgangsmade ifelge krav 1, hvor opslemningen kan indeholde 0,05 til 25 % salt,
sasom NaCl, fortrinsvis 1 til 15 % NaCl, endnu mere fortrinsvis 2 til 10 % NaCl.

3. Fremgangsmade ifolge krav 1, hvor vad sne udledt fra vad-snefremstillingsanordningen
og pa et specifikt mal er kendetegnet ved, at:

vad sne kan indeholde 30 til 90 % is, fortrinsvis 40 til 80 % is, endnu mere fortrinsvis 45
til 75 % is;

udledt vad sne kan indeholde 0,01 til 10 % salt, fortrinsvis 0,05 til 5 % salt, endnu mere
fortrinsvis 0,1 til 2 % salt;

udledt vad sne er ved en temperatur pa O til -20 °C, fortrinsvis ved en temperatur pa -1 til

- 10°C, endnu mere fortrinsvis ved en temperatur pa -2 til -5 °C.

4. Fremgangsmade ifelge krav 1, hvor det konisk formede filterhus (3) inde i
vadsnefremstillingsanordningens vadsnefremstillingskammer (7) er i form af en keglestub eller
konisk stub og formet som en lige cirkelformet kegle med en spidsvinkel mellem 140 til 179,9

grader, fortrinsvis mellem 160 til 179,5 grader, endnu mere fortrinsvis mellem 170 til 179 grader.

5. Fremgangsmade ifelge krav 1, hvor opslemningen treenger ind i det koniske filterhus

gennem en smal abning eller abningsende af den koniske filterenhed (5) og vad sne udledes
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gennem en bred abning eller baseende af den koniske filterenhed (5).

6. Vadsnefremstillingsanordning, der omfatter:

et vadsnefremstillingskammer (7), der har mindst ét indleb (1) til modtagelse af
opslemning fra en tilforsel og mindst ét udleb (10) til udledning af vad sne;

mindst én konisk filterenhed (5), der har et konisk formet filterhus (3) inde 1
vadsnefremstillingsanordningens vadsnefremstillingskammer (7);

hvor toppen pa det konisk formede filterhus (3) er rettet mod opsl&mningens strem;

mindst ét indleb (6) til trykluft til presning af opslemningen og filtrering af
opslemningen i den koniske filterenhed (5) inde i vadsnefremstillingsanordningen og
omdannelse af opsleemning til vad sne;

mindst ét udleb (8) til opsamling, udledning og overfersel af veesken filtreret gennem det

konisk formede filterhus ud af vadsnefremstillingsanordningen.

7. Anordning ifelge krav 6, hvor det konisk formede filterhus (3) inde i
vadsnefremstillingsanordningens vadsnefremstillingskammer (7) er i form af en keglestub eller
konisk stub og formet som en lige cirkelformet kegle; hvor keglestubbens spidsvinkel er i
intervallet fra 140 til 179,9 grader, mere fortrinsvis 1 intervallet fra 160 til 179,5 grader, mest
fortrinsvis 1 intervallet fra 170 til 179 grader.

8. Anordning ifelge krav 6, hvor det indvendige volumen af vadsnefremstillingskammeret
(7) er mellem 5 til 500 ml, og hvor forarbejdningsfrekvensen ligger 1 et interval mellem 10 til
200 skud vad sne pr. minut, endnu mere fortrinsvis hvor kammerets indvendige volumen er
mellem 20 til 150 ml, og hvor forarbejdningsfrekvensen ligger 1 et interval mellem 20 til 60 skud

vad sne pr. minut.

9. System til fremstilling af vad sne, hvilket system omfatter:

opslemning fra en opslemningsgenerator eller fra en opslemningstilfersel,;

en vadsnefremstillingsanordning ifelge krav ©6;

en opslemningsoverforselsanordning til overforsel af opslemning til et indleb til
vadsnefremstillingsanordningen, og en vadsneoverforselsanordning drives ved trykluft til at
overfore vad sne, som er udledt fra vadsnefremstillingsanordningen, hvor indlebsabningen til
opslemning og til wudledning af vad sne styres af ventiler, og hvor

vadsnefremstillingsanordningen er wudstyret med forskellige styrbare ventiler og
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overvagningsanordninger, og hvor ventilerne drives ved lufttryk og overvagningsanordninger

styres og aktiveres ved hjelp af elektroniske midler, sasom en computer.

10.  Anordning ifelge krav 6, der er fremstillet af og ud af et hvilket som helst antal af
forskellige materialer, sasom metaller, organiske materialer eller syntetiske materialer, sasom

stal, gummi eller plast.

11.  Anordning ifelge krav 6, hvor forskellige krefter kan bringes ind i eller paferes
forskellige indlgb og udleb for sdledes at bringe opslemningen ind i kammeret eller pafere
vadsnefremstillingskammeret (7) trykluft eller vakuum, og omfanget og frekvensen af sadanne

anvendelser styres ved hjlp af elektroniske midler, sdsom ved hjelp af en computer.

12.  System ifelge krav 9, hvor den anvendte opslemning kan fremstilles af et fluid, der er
vandigt, eller i alt vaesentligt vandigt, og som indeholder forskellige opleste stoffer, sdsom salte,

sukkere eller alkoholer i forskellige koncentrationer.

13.  System ifelge krav 9, hvor den anvendte opsle@mning kan fremstilles af et fluid, der
fremstilles af forurenede vandstremme, indbefattende, men ikke begraenset til dyreurin, sasom
svineurin eller spildevand fra fedeforarbejdning, malkeforarbejdning, fiskeforarbejdning eller
forskellige andre industrier, der frembringer spildevand indeholdende opleste stoffer af

uorganisk eller organisk art.

14.  System ifelge krav 9, hvor opslemningen fremstilles af et forurenet spildevand for
derved at udfere en kemisk separationshandling, hvor den resulterende vade sne indeholder en
lavere koncentration af opleste stoffer, end der var i det oprindelige forurenede spildevand, og
fremstillet dreenet veeske indeholder en hgjere koncentration af opleste stoffer, end der var 1 det

oprindelige forurenede spildevand.
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