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(54) Cooling plant

(57) Cooling plant including a cooling medium supply
plant which cooling medium supply plant has means for
supplying cooling medium to one or more freezers which
cooling medium after use in each freezer is circulated
back to said cool-ing medium supply plant by return cir-
culation means, and where each of the one or more freez-

ers has active freezing means and a cooling medium
container and pump designed for each respective freez-
er, where circulation of cooling medium is controlled be-
tween the active freezing means and the cooling medium
container, such that only gas is circulated back to the
cooling medium supply plant.
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Description

Field of the Invention

[0001] The present invention relates to a cooling plant
as well as a method of operating a cooling plant according
to the invention.

Background of the Invention

[0002] In the processing of food there is often a freezer
installation involved in that quite a number of food items
are stored, transported and sold as frozen foods. Freez-
ing is a very energy intensive process requiring an effec-
tive cooling plant as well as an effective, active freezer
means.
[0003] The same considerations apply to other techni-
cal fields where it is desirable to utilise freezer installa-
tions.
[0004] In the art a number of cooling plant designs exist
which are specifically designed to save energy in order
to make the freezing process cheaper and potentially al-
so faster.
[0005] A common drawback of these freezer installa-
tions is the cost of providing a cooling plant which is suf-
ficiently large to service the freezer during the freezing
time, i.e. the period when non-frozen items are placed in
the freezer until they reach the desired temperature. A
further problem is that with relatively large installations a
substantial amount of liquid is circulated in the installation
requiring relatively large pipe diameters and relatively
large pumps in order to move sufficient energy through
the system in order to achieve the freezing capabilities.
This circulation of freezing media requires a substantial
amount of energy.

Object of the Invention

[0006] Consequently it is an aim of the invention to
address these disadvantages and provide further advan-
tages.

Description of the Invention

[0007] The invention achieves this by providing a cool-
ing plant including a cooling medium supply plant which
cooling medium supply plant has means for supplying
cooling medium to one or more freezers which cooling
medium after use in each freezer is circulated back to
said cooling medium supply plant by return circulation
means, and where each of the one or more freezers has
active freezing means and a cooling medium container
and pump designed for each respective freezer, where
circulation of cooling medium is controlled between the
active freezing means and the cooling medium container,
such that only gas is circulated back to the cooling me-
dium supply plant.
[0008] The provision of a cooling medium container

and a pump on each freezer provides the possibility of
circulating the cooling medium for as long as it takes the
active freezing means to transfer energy from the objects
to be frozen into the cooling medium thereby creating
evaporation and consequently a transfer of the cooling
medium from a liquid state to a gas state.
[0009] The cooling medium container is constructed
such that as the cooling liquid is circulated through the
active freezing means the pump and the cooling medium
container, only liquid cooling medium is circulated,
whereas cooling medium in its gas form is sucked back
to the cooling plant for further treatment in order to be
returned to the liquid state.
[0010] The fact that only gas is recirculated back to the
cooling plant provides a substantial saving in energy, as
it is much easier to move gas than to move liquid. At the
same time the cooling ability, i.e. the cooling liquid’s abil-
ity to draw heat from the active freezing means is opti-
mized in that the cooling medium is maintained in circu-
lation in each freezer until it is transferred into its gas
state, in which state it is sucked back to the cooling plant.
[0011] In a further advantageous embodiment of the
invention the cooling medium container has an inlet and
two outlets, where a first outlet provides fluid communi-
cation to the pump and a second outlet provides gas com-
munication to the cooling medium supply plant, and
where said inlet is in communication with the active freez-
ing means.
[0012] The particular arrangement of the cooling me-
dium container particularly having two outlets is advan-
tageous in that the first outlet which advantageously may
be positioned at the bottom of the cooling medium con-
tainer drains off any liquid, whereas the second outlet,
typically arranged in the top part of the cooling mediums
container, lets the gas, i.e. the evaporated cooling me-
dium be sucked back to the cooling plant. Naturally, in
this configuration of the cooling medium container gravity
helps to separate the cooling media in its phases, i.e.
gas and liquid, but other types of separation may also be
contemplated, for example in a cyclone or the like.
[0013] In a further advantageous embodiment of the
invention a condenser screen is arranged in the cooling
medium’s flow path inside the cooling medium container.
The condenser screen is arranged such that as cooling
medium having been through the active freezing means
enters the cooling medium container it will shortly after
being released from the inlet be confronted with the
screen. The condenser screen will to a large extent sep-
arate droplets or tiny liquid components from the gas such
that the gas being sucked back to the cooling plant is as
liquid free as possible and at the same time as much
liquid is separated from the circulating gas in order to
save transport energy and be able to utilize the cooling
fluid medium in the most efficient way.
[0014] For this purpose the inlet inside the cooling me-
dium container is provided with a nozzle in the shape of
a pipe arranged orthogonal to the cooling medium’s flow
path inside the container. With this configuration it is en-
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sured that the recycled cooling medium once it enters
the cooling medium container is agitated such that gas
and liquid is effectively separated.
[0015] In a still further advantageous embodiment the
first inlet additionally is in fluid communication with the
cooling medium supply plant, for introducing addition-
al/fresh fluid cooling medium into the cooling medium
container. By adding additional fresh cooling medium in
fluid state to the contents of the cooling medium container
in the first inlet, it is ensured that a thorough mix of used
and fresh media is obtained such that a substantially con-
stant and controllable freezing cycle might be achieved
by the active freezing means.
[0016] In this connection it should be mentioned that
by active freezing means are meant any means such as
for example a horizontal or vertical plate in a plate freezer
which comes into contact with the products to be treated
in the freezer such as for example fish, meat or the like.
The term active does not indicate that the plates are ac-
tive apart from having heat transfer characteristics which
facilitates the transfer of energy from the products to be
frozen to the cooling medium.
[0017] In a still further advantageous embodiment of
the invention the cooling medium supply plant comprises

1. a compressor in fluid communication with
2. a condensator in fluid communication with
3. a receiver in fluid communication with multiple
freezers,
4. where said compressor further sucks cooling me-
dium in the form of gas back from the multiple freez-
ers.

[0018] As the plant receives cooling media in gas form,
the efficiency in the compressor may be elevated in that
the transformation of gas to liquid when homogenous
gas, i.e. not liquid containing gas is received, is easier to
control and as such the efficiency of the compressor may
be elevated.
[0019] The same is true for the provision of a receiver,
i.e. a tank to collect and distribute the fluid cooling me-
dium from, which may act as a buffer with respect to the
one or more freezers in that the demand for cooling liquid
may fluctuate due to the number of freezers connected
to the cooling plant and due to each freezer’s separate
demand for a provision of cooling fluid.
[0020] In a still further advantageous embodiment of
the invention a distribution manifold is provided in said
means for supplying cooling medium to the one or more
freezers and a return manifold is provided in said return
circulation means, where both manifolds comprise mul-
tiple means for connecting and disconnecting means for
supplying cooling medium respectively receiving return
gas from each of the one or more freezers.
[0021] The manifold, both the distribution and the re-
turn manifold, are provided for easy connection and dis-
connection of freezers to the cooling plant. It may for
example be desirable to be able to move the freezing

capacity from one location to a different location and with
a cooling plant according to the present invention it is
possible to leave the cooling medium supply plant in one
location and just move the freezers to a different location
where the need for a freezing capacity is larger. It is much
cheaper and faster just to move the freezers without the
cooling medium supply plant, as usually the plant re-
quires a substantial amount of installation work. At the
same time the cooling medium does not need to be
moved with the freezers as the receiver may contain the
entire amount of cooling liquid required in a situation
where a number of freezers are moved off to a different
location.
[0022] The manifolds therefore provide easy access
to the connection and disconnection of freezers and
thereby make it fairly simple to remove one or more freez-
ers from the cooling plant as desired.
[0023] The invention also discloses a method for op-
erating an cooling plant according to the invention as
described above.

Description of the Drawing

[0024] In order to better understand the functionality
of the present invention, the invention will be explained
with reference to a detailed embodiment with reference
to the accompanying drawings in which

Figure 1 illustrates a schematic overview of a freezing
installation

Figure 2 illustrates a cross-section through a cooling
medium container

Detailed Description of the Invention

[0025] In figure 1 is illustrated a schematic overview of
a cooling plant according to the present invention. For
the sake of clarity only one freezer 10 is illustrated, but
in reality any number of freezers may be connected to
the cooling medium supply plant. The cooling medium
supply plant 20 comprises a compressor 21 which by
means of a pipe 22 is in liquid connection with a conden-
sator 23. Inside the condensator the compressed gas
and liquid being transferred from the compressor 21
through the pipe 22 is further cooled such that liquid cool-
ing medium is led to a receiver 24 by pipe means 25. The
arrangement and construction of the cooling medium
supply plant as described above is relatively traditional.
[0026] From the receiver 24 the cooling medium is led
to the freezer 10 by means of a pipe 26.
[0027] In this embodiment the freezer 10 is in the shape
of a horizontal plate freezer where a number of horizontal
plates 11’-11"""" are constructed such that cooling me-
dium may be guided through the plates. The plates are
brought in close physical contact with the products to be
frozen. The plate freezer has means 12, 13 for moving
the plates vertically thereby creating larger openings be-
tween each of the plates 11’-11"""" in order to be able to
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place the product to be frozen between adjacent plates.
After placement of products the plates are pushed to-
gether in a vertical direction slightly squeezing the prod-
uct arranged between the plates in order to create a good
thermal conductive contact between the products to be
frozen and the freezing plates 11-11"""". Within the
present invention active freezing means shall therefore
be construed as the plates which are in contact with the
product to be frozen with respect to this particular em-
bodiment.
[0028] The type of freezer installation is not a limiting
factor on the invention as such, but it should be noted
that particularly horizontal and vertical plate freezers are
advantageous with the present invention.
[0029] The cooling medium is led to the freezer 10 by
the pipe 26 and circulated into the freezing plates 11’-
11"""" in order to create the freezing capability of the
freezer 10. As the cooling medium circulates through the
plates, the medium will absorb heat from the product
placed between the plates and eventually the medium
will evaporate. As long as not all medium has evaporated,
i.e. there is a liquid fraction left, there is still some freezing
capacity left in the cooling medium, and it should there-
fore be recirculated into the plates in order to absorb even
more heat from the products. For this purpose a pump
15 as well as a cooling medium container 16 is provided.
By connecting the return fluid/gas mix from the plates
11’-11"""" to the cooling medium container 16 by means
of an inlet 17 the cooling medium container will after some
activity in the freezer 10 comprise cooling medium both
in an aqueous/liquid phase and in a gas phase.
[0030] By further providing two outlets 18, 19 it is pos-
sible to segregate the liquid and gas phase of the cooling
medium. The liquid phase will due to the effect of gravity
assemble in the bottom part of the liquid medium con-
tainer 16 and be evacuated from the container 16 by the
outlet 18. The outlet 18 is connected by a pipe 31 to the
pump 15 which again by means of a manifold 32 circu-
lates the gas back into the freezing plates 11’-11 """".
[0031] The gas fraction is let out through the outlet 19
and by suction means arranged in the compressor 21
sucked back through the pipeline 33 to the cooling me-
dium supply plant 20.
[0032] At certain temperatures the cooling medium will
be very close to the phase transfer temperature, and for
this reason the pipe 31 should have a certain length in
order to make sure that only liquid is lead through the
pump 15 and recirculated into the freezing plates 11.
Tests have indicated that if the pipe 31 is too short also
a gaseous phase of the cooling medium will be circulated
into the cooling plates thereby lowering the capacity of
the freezer. Unless the pump is specifically designed for
the mixture of gas and liquid, the pump efficiency is se-
verely diminished when gas is present. Furthermore gas
may cause cavitation in the pump.
[0033] In figure 2 is illustrated a cross-section through
the cooling medium container 16 such that the outlay of
the interior of the container 16 may be illustrated. The

gas and liquid mixture is introduced into the container 16
by the inlet 17. The inlet 17 has a further branch pipe 34
through which additional cooling medium in liquid form
may be added to the liquid or gas/liquid mixture intro-
duced through the inlet 17 into the container 16.
[0034] In the opposite end of the container 16 are pro-
vided two outlets 18, 19 making it possible to drain off
any liquid through the outlet 18 which is connected to a
pipe 31 (only small portion illustrated). The outlet 18 is
connected to the pump means 15 as described above
such that the liquid phase of the cooling medium intro-
duced into the cooling medium container 16 may be re-
circulated into the active freezing elements, in this em-
bodiment freezing plates 11’-11"""". Due to the heat ex-
change in the freezer part the freezing liquid will evapo-
rate and become a gas which gas is sucked out of the
container 16 by the outlet 19 where the outlet 19 has an
inlet 19’ at the very top part of the container 16. In this
manner it is possible to introduce in one end a mixture
of liquid and gas through the inlet 17 and due to the seg-
regation into a liquid and gas phase through the flow path
inside the container 16 from the inlet to the two outlets
18, 19 where the mixture is segregated into a liquid part
which is drained off through the outlet 18 and a gas part
which is sucked out through the outlet 19 through pipe
means 33 (see figure 1) back to the compressor unit 21.
[0035] In order to further speed up or instigate the pre-
cipitation inside the container 16 a condenser screen 36
is arranged in the gas/liquid’s flow path between the inlet
17 and the outlet 18, 19. As the mixture of gas and liquid
hits the screen 36, small particles will condensate and
remain in the liquid state and therefore be drained off by
the outlet 18 and recirculated in the freezing plates 11’-
11"""". The gas portion will have a smaller concentration
of very small liquid particles and as such be a purer gas
which is easier and therefore more economic to such
back to the compressor plant as discussed above.
[0036] Above the invention has been described with
reference to a horizontal plate freezer, but it will be ob-
vious to the person skilled in the art that by implementing
the inventive concepts of the present invention and in
particular the cooling medium container in connection
with a pump for recirculation of cooling medium to the
active freezing means as long as there is cooling liquid
medium left in the system such that only gas is pumped
or sucked back to the cooling medium supply plant, the
invention will bring advantages.
[0037] Consequently, the invention should only be lim-
ited by the scope of the appended claims.

Claims

1. Cooling plant including a cooling medium supply
plant which cooling medium supply plant has means
for supplying cooling medium to one or more freezers
which cooling medium after use in each freezer is
circulated back to said cooling medium supply plant
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by return circulation means, and where each of the
one or more freezers has active freezing means and
a cooling medium container and pump designed for
each respective freezer, where circulation of cooling
medium is controlled between the active freezing
means and the cooling medium container, such that
only gas is circulated back to the cooling medium
supply plant.

2. Cooling plant according to claim 1 characterized in
that the cooling medium container has an inlet and
two outlets, where a first outlet provides fluid com-
munication to the pump and a second outlet provides
gas communication to the cooling medium supply
plant, and where said inlet is in communication with
the active freezing means.

3. Cooling plant according to claim 1 or 2 character-
ized in that a condenser screen is arranged in the
cooling medium’s flow path inside the cooling medi-
um container.

4. Cooling plant according to claim 2 characterized in
that the inlet inside the cooling medium container is
provided with a nozzle in the shape of a pipe ar-
ranged orthogonal to the cooling medium’s flow path
inside the container.

5. Cooling plant according to any of claims 2 to 4 char-
acterized in that the first inlet additionally is in fluid
communication with the cooling medium supply
plant, for introducing additional/fresh fluid cooling
medium into the cooling medium container.

6. Cooling plant according to claim 1 wherein said cool-
ing medium supply plant comprises:

5. a compressor in fluid communication with
6. a condensator in fluid communication with
7. a receiver in fluid communication with multiple
freezers,
8. where said compressor further sucks cooling
medium in the form of gas back from the multiple
freezers.

7. Cooling plant according to claim 1 wherein a distri-
bution manifold is provided in said means for sup-
plying cooling medium to the one or more freezers
and a return manifold is provided in said return cir-
culation means, where both manifolds comprise mul-
tiple means for connecting and disconnecting means
for supplying cooling medium respectively receiving
return gas from each of the one or more freezers.

8. Method of operating a cooling plant comprising one
or more freezers according to any of claims 1 to 7
wherein the cooling plant produces cooling medium
which cooling medium in liquid form is distributed to

each of the one or more freezers in response to each
freezer’s demand, where each freezer has a cooling
medium container and a pump, where each freezer
circulates the cooling medium such that only gas is
returned to the cooling plant.

9. Method according to claim 8 wherein a distribution
manifold is provided in said means for supplying
cooling medium to multiple freezers and a return
manifold is provided in said return circulation means,
where both manifolds comprise means for connect-
ing
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