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(54) Automatic cooling agent valve

(57) The present invention relates a valve device (1)
for a cooling agent circuit (30), which circuit comprises
a closed pipe loop with cooling agent and which pipe
loop at least partly passes through a first liquid. The
valve device (1) comprises means regulating the tem-
perature of the first liquid by adjusting the flow of cooling
agent in the circuit (30) depending on the temperature
of the cooling agent at the valve device (1).
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Description

TECHNICAL FIELD

[0001] The present invention relates a valve device
for a cooling agent circuit, which circuit comprises a
closed pipe loop with cooling agent and which pipe loop
at least partly passes through a first liquid.

BACKGROUND OF THE INVENTION

[0002] Some food products need to be stored at a
specific temperature that differs from the normal tem-
perature of a cooling cabinet, such as a refrigerator cab-
inet. Meat for example should be stored at approximate-
ly zero degrees Celsius, which storage leads to a con-
siderably extended storage time for the food product
without needing to freeze it.
[0003] US5212962 discloses one embodiment of a
cooling device for a refrigerator cabinet. The document
describes a device in which air is circulated in a lower
compartment in order to achieve an even, low temper-
ature for vegetables. A fan brings the air to circulation
and two sensors detect the temperature in each space.
If the temperature in the lower space exceeds a certain
value the fan starts rotating and the circulating air brings
the temperature down.
[0004] US4539819 discloses a similar cooling device.
Air circulates in a space below a storage box intended
to store meat. A fan unit regulates the airflow and con-
trols that the temperature in the box is kept at an ade-
quate temperature.
[0005] By bringing air into circulation certain problems
are raised. The cooling devices can only be used in re-
frigerators with an air circulation system. Moreover, the
devices are depended on the functionality of the fan unit
and the sensors. If the system should fail the tempera-
ture will change rapidly in the cooling device. Further-
more, it is difficult to achieve a temperature for example
around zero degrees Celsius for meat, which is neces-
sary in order to increase the storage time. Another prob-
lem occurring is that such cooling devices require a cab-
inet adapted for the device.
[0006] In a solution, recently developed in order to
achieve a cooling device for zero degrees Celsius stor-
age, the use of liquid is proposed. The cooling device,
which is detachably arranged against the cooling sur-
face inside a compressor-cooling refrigerator, compris-
es a cooling agent circuit comprising a closed pipe loop.
A cabinet in the device encloses a volume, inside which
food products can be stored. At least one of the walls
enclosing the volume is at least partly filled with a liquid
with a well-defined freezing point. Water is a suitable
liquid for a device intended to achieve a zero degree
storage volume. A first part of the pipe loop extends
through the liquid and a second part extends in contact
with the cooling surface of a refrigerator. The contact
with the surface brings cooling energy to the cooling

agent which makes it circulate in the cooling agent cir-
cuit. A valve, manually operated by the user, regulates
the flow of agent. The valve is adjusted based on infor-
mation about the temperature in different areas and set-
tings on the refrigerator thermostat, which adjustments
stabilizes the temperature inside the volume.
[0007] One problem with the manually operated valve
is that is cannot keep the volume temperature enough
stable. If the temperature outside the refrigerator in-
creases, the cooling surface needs to emit more cooling
energy, which may cause the temperature inside the
cooling device volume to drop rapidly. Moreover, this
causes problem to adjust the valve in order to stabilize
the temperature again. Since the only main feature of
the cooling device is to provide a food product storage
volume with one, stable temperature, the manual valve
is unnecessarily complicated. Moreover, the manual
valve is not effective enough and cant handle situations
as the one mentioned earlier.
[0008] The object of the present invention is therefore
to achieve a valve for a cooling device, which stabilizes
the temperature of the cooling device volume at the spe-
cific temperature. The valve should also be easy to pro-
duce, cheap and be able to attach to a cooling agent
system as the ones used in the cooling device. The
valve should be reliable and consist of simple, standards
components. It shall moreover be able to handle the
pressure and temperature conditions that may occur.
The features of claim 1 solve the objects of the present
invention. Preferred embodiments are disclosed in the
accompanying dependent claims.

DESCRIPTION OF DRAWINGS

[0009] Fig. 1 shows a valve device according to the
present invention with a cross section of the valve
house.
[0010] Fig. 2 shows the valve device according to fig.
1 with a cross section also comprising the valve tube of
the device with accompanying attachments.
[0011] Fig. 3 shows a cross section of the valve tube
according to fig. 1 -2.
[0012] Fig 4 shows a pespective view a a cooling de-
vice at which the valve device according to claim 1 can
be attached.

AN ILLUSTRATIVE EMBODIMENT

[0013] One embodiment of a valve device according
to the present will be described referring to fig. 1 - 4. The
valve device 1 is in use attached to a cooling agent cir-
cuit 30 (fig. 4) at the two ends 2,3 of the closed pipe
loop. In fig. 2 it is shown how the circuit is attached to a
mouthpiece 4 as part of the valve device. The mouth-
piece is shown in detail in fig. 3. There is one connection
6,7 in each end of the mouthpiece. The mouthpiece and
the connections are preferably made in one piece in a
metal that is chemically stable in contact with the metal
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of pipe of the cooling circuit. The connections are adapt-
ed to the diameter of the pipe ends 2,3, normally 6,5
millimetres, in order for the ends to fit outside the mouth-
piece connections 6,7. It is necessary that the fit is as
tight as possible. The fit may be made by gluing welding.
[0014] There is a passage 8,9 in each one of the
mouthpiece 4 connections 6,7. The passages extend in
parallel with each other in the longitudinal direction of
the connections, from the outer ends of the connections
into the mouthpiece without coming into contact with
each other. The inner diameter of the passages is in this
embodiment larger inside the mouthpiece connections.
This is not necessary. Most important is that the cooling
agent can flow freely in and out through the passages
8,9. Valve passages 10,11 connect the inner side with
the passages 8,9 with openings on the envelope surface
of the mouthpiece. In fig. 3 there are two valve passages
10,11 per side but it is of course possible to have more
such passages.
[0015] In fig. 2 the mouthpiece 4 is shown attached
by the connections 10,11 and the pipe ends 2,3 to the
cooling agent circuit 30. The connections 6,7 are visible.
A valve tube 12 is mounted around the mouthpiece. In
fig. 1 the outside of the valve tube is shown and fig. 2
shows the cross section of the tube. Fig. 2 also shows
the cross section of two attachments 13,14 that seals
the ends of the tube against the pipe ends 2,3 in order
to achieve a sealed chamber 23 between the tube and
the mouthpiece. Since the inner diameter of the tube,
which corresponds to the outer diameter of the circuit
pipe 2,3, is larger than the outer diameter of the mouth-
piece 4 the chamber is formed. The chamber stretches
all the way around the mouthpiece. The valve tube is
formed in an elastic material that should be chemically
and mechanically stable in connection with other mate-
rials or liquids. Its shape is circular in order to fit the pipe
ends of the cooling agent circuit.
[0016] The valve house 15 encloses the mouthpiece
4 and the valve tube 12. The task of the valve house is
essential for the valve device. The house is in the em-
bodiment circular and made in metal, which results in
that the house behaves non-elastic when exposed to
high pressure. Moreover, the house must be tight in
high-pressure situations, whereby the contact surfaces
16,17 between the house and the circuit pipes 2,3 are
preferably joined together by gluing or welding. In order
to enable the mounting and achieve a mounting as tight
as possible, an end part 18 is finally mounted on the
house.
[0017] A first chamber 19 formed between the valve
house 15, the valve tube 12 and the circuit pipes 2,3 is
filled with two liquids 20,21. The liquids should have dif-
ferent properties. A first one of the liquids 20 should
have a freezing point similar with the freezing point of
the liquid in the cooling device that the valve device 1
intends to be used together with. The cooling device will
be further described down below. No organic material
should be able to grow inside the liquid and the liquid

should not be human or environmental unfriendly. The
first liquid 20 fills the lower part of the first chamber up
to a surface 22. The liquid should not surround any of
the valve passages 11. A second liquid 21 fills the rest
of the first chamber and surrounds the whole valve
mouthpiece 4 and one of the connections 6,7. The sec-
ond liquid should not be mixable with the first liquid.
Moreover, the second liquid should have a density that
essentially diverges from the density of the first liquid
and have a freezing point at least lower than 20 degrees
Celsius. A suitable second liquid could be silicon oil.
[0018] The valve device 1 should fulfil the following
requirement: The valve house 15 should be able to cope
the pressure rise when the first liquid 20 expands (the
second liquid has a very low freezing point), which cor-
responds to the fact that the liquid freezes to ice. Water
for example expands 8% when it freezes. Furthermore,
the volume of the sealed chamber 23 should be smaller
that the increasing volume of the freezing liquid 20. The
density of the second liquid 21 should further on essen-
tially differ from the density of the first liquid when the
first liquid has expanded to its full range. A little air bub-
ble may be arranged together with the liquids in the first
chamber in order to avoid a critical pressure increase in
the valve house when the first liquid freezes. An alter-
native to the bubble is to design the valve house in an
elastic material.
[0019] The function of the valve device according the
embodiment will now be described. The cooling agent
circuit 30 comprises a closed pipe loop. A first part 31
of the pipe loop passes through a circuit liquid inside the
wall side 32, which liquid has properties that corre-
sponds to the properties of the first liquid 20 of the valve
device. More walls 36 cooperate to enclose a volume
35 that is cooled by the circuit liquid. A second part 33
of the pipe loop is arranged at a cooling surface (not
shown), whereby a low thermal resistance is achieved
between the pipe and the surface. The cooling surface
thereby transfers cooling energy that brings the cooling
agent in the closed pipe loop to circulate. Despite the
valve device 1, a second valve 34 is attached to the cool-
ing agent circuit that only allows the agent to flow in one
direction. The agent will flow from the lower pipe end 3
towards the passage 9. The agent will then moves via
the valve passage 11, the sealed chamber 23 through
the valve passage 10. The cooling agent is thereafter
forced through the passage 8 into the closed pipe loop
through the pipe end 2.
[0020] The flowing, circulating cooling agent will
transfer cooling energy that cools the circuit liquid. The
agent temperature therefore rises and the agent is va-
porized which causes it to rise inside the closed pipe
and moves upward. The valve 34 forces the agent in
one direction through the valve device 1, whereby the
agent in the second part 33 receives cooling agent and
again is liquefied. The liquefied agent flows back down-
ward through the second valve 34 to the circuit liquid
and transfers more cooling agent to the circuit liquid in-
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side the wall 32. This causes the circuit liquid to finally
start freezing to ice. The cooled liquid transfers cooling
energy to the volume 35 and the temperature of the air
inside the volume follows the temperature of the circuit
liquid.
[0021] When the temperature of the circuit liquid sinks
the temperature of the flowing agent also goes down.
The temperature of the liquids inside the valve therefore
follows the temperature of the circuit liquid and the vol-
ume 35. Since the circuit liquid and the first liquid 20
have the same freezing point, the first liquid starts freez-
ing to ice when the circuit liquid starts freezing. And
since liquids freezing to ice, preferably water, expands
when it freezes the pressure inside the valve house 15
will start rising. The valve house behaves non-elastic,
and if there is an air bubble this will be compressed. The
liquid therefore expands towards the valve tube 12,
which is compressed. This causes the volume of the
sealed chamber 23 to decrease therefore the flow of the
agent will decrease.
[0022] Only the first liquid 20 will freeze to ice since
the freezing point of the second liquid 21 is much lower.
Since the first liquid does not surround the valve tube
12 around the sealed chamber 23, no ice will hinder the
valve tube from being compressed. The compression of
the chamber decreases the agent flow and the temper-
ature of the circuit liquid and will start rising, since it re-
ceives less cooling energy. The temperature of the
agent thereby rises again, which causes the tempera-
ture of the liquids 20,21 in the valve device to rise. This
results in that the ice of the first liquid 20 starts melting.
The pressure inside the valve house thereby goes down
and the cooling agent flow increase. The increased flow
causes more cooling energy to be transferred to the cir-
cuit liquid, whereby the temperature goes down again.
This mechanism will cause the temperature of the circuit
liquid to oscillate around its freezing point, which for wa-
ter is around zero degrees Celsius. The temperature of
the cooling device volume 35 will thereby substantially
stabilize around the freezing point of the cooling liquid.
[0023] All parts of the valve device 1 have to cooper-
ate in order for it to work. The relation between different
volumes and selection of materials much be set depend-
ing on how pressure and temperature intends to work
together. If the volume increase is too large in relation
to the sealed chamber 23, the flow will be decreased too
much. Moreover, a large overpressure will rise inside the
valve device, which will cause problems. The construc-
tion also has to take the laws of thermodynamics into
consideration.
[0024] The valve device is mainly intended to be used
together with the cooling device as shown above and
fig. 4. The cooling device comprises a cabinet with iso-
lated walls 36, where at least one wall 32 is being filled
with the circuit liquid. The valve device 1 automatically
regulates the agent flow in the device circuit in order for
the liquid to stabilize its temperature around the freezing
point, zero degrees Celsius for water. The cooling de-

vice is detachably placed against a cooling surface in
order to receive cooling energy for its function. It is
thereby achieved a cooling cabinet with a compartment
inside which food products needing a storage tempera-
ture around the freezing point of the circuit liquid.
[0025] It will be appreciated by those ordinary people
skilled in the art that the present invention can be em-
bodied in other specific forms without departing from the
spirit or essential character thereof. The present dis-
closed embodiment is therefore considered in all re-
spect to be illustrative and not restrictive. The appended
claims rather than the foregoing description indicate the
scope of the invention, and all changes that come within
the meaning and range of equivalents thereof are in-
tended to be embraced therein.

Claims

1. Valve device (1) for a cooling agent circuit (30),
which circuit comprises a closed pipe loop with cool-
ing agent and which pipe loop at least partly passes
through a first liquid, characterized in,
that the valve device (1) comprises means for reg-
ulating the temperature of the first liquid by adjust-
ing the flow of cooling agent in the circuit (30), which
regulation depends on the temperature of the cool-
ing agent at the valve device (1).

2. Valve device (1) according to claim 1 characterized
in that the valve device (1) comprises two connec-
tions (6,7), each one having a passage (8,9) inside,
which connections are adapted in order to achieve
a substantially tight connection with pipe ends (2,3)
of the pipe loop.

3. Valve device (1) according to any of the preceding
claims characterized in that the valve device (1)
comprises a mouthpiece (4) in its both ends has
having passages (8,9) extending substantially in
parallel with each other in the longitudinal direction
of the mouthpiece (4) without being connected to
each other, which passages (8,9) at its inner ends
have valve passages (10,11) connecting the cooling
agent circuit with openings on the envelope surface
of the mouthpiece.

4. Valve device (1) according to both claims 2 - 3 char-
acterized in that the connections (6,7) and the
mouthpiece are made in one piece with the same
centre axis, which passages (8,9,19,11) connects
the two pipe ends (2,3) with each other.

5. Valve device (1) according to both claims 3 - 4 char-
acterized in that the device comprises a regulation
part having a valve tube (12) surrounding parts of
the mouthpiece (4) and the pipe ends (2,3) and a
valve house (15) surrounding the valve tube (12).
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6. Valve device (1) according to claim 5 characterized
in that a sealed chamber (23) is enclosed substan-
tially by the valve tube (12) and the mouthpiece,
which chamber (23) is sealed by attachments
(13,14) in both ends of the tube (12).

7. Valve device (1) according to any of the claims 5 -
6 characterized in that a first chamber (19) sub-
stantially enclosed by the valve house (15) and the
valve tube (12) is at least partly filled with a second
liquid (20).

8. Valve device (1) according to claim 7 characterized
in that the second liquid (20 ) together with a third
liquid (21), not mixable with the second liquid (20),
together substantially fills the first chamber (19),
which third liquid (21) has a freezing point that is
substantially lower than the freezing point of the
second liquid (20) and a density which substantially
differs from the density of the second liquid (20).

9. Valve device (1) according to claim 8 characterized
in that the third liquid (21) substantially surrounds
the whole mouthpiece (4).

10. Valve device according to any of the claims 7 - 9
characterized in that the second liquid (20) is wa-
ter-based and has a freezing point around zero de-
grees Celsius.

11. Valve device according to any of the claims 7 - 10
characterized in that the second liquid (20) has a
freezing point that is similar with the freezing point
of the first liquid.

12. Valve device according to any of the claims 7 - 11
characterized in that the volume of the second
chamber (23) is less than or equal with the change
of volume of the second (20) when it freezes and
expands.

13. Valve device according to any of the claims 7 - 12
characterized in that the valve house (15) is de-
signed to substantially seal the first chamber (19)
and keep its volume substantially constant despite
pressure changes inside the chamber.

14. Valve device according to any of the claims 7 - 12
characterized in that the valve house (15) is de-
signed to substantially seal the first chamber (19)
and enable its volume to change depending on the
pressure changes inside the chamber (19).

15. Use of the valve device according to any of the
claims 1 - 14 together with a cooling device, which
cooling device comprises a volume (35) and means
for keeping a substantially constant temperature in-
side the volume (35).

16. Use of the valve device according to claim 15 char-
acterized in that at least one (32) of the wall sides
(36) surrounding the volume is substantially filled
with the first liquid, which first liquid (32) contributes
the affect the temperature inside the volume (35).

17. Use of the valve device according to claim 16 char-
acterized in that a second part (33) of the closed
pipe loop extends in detachable contact with a cool-
ing surface, which contact accomplishes a low ther-
mal resistance between the surface an the part,
whereby the cooling surface transmits cooling en-
ergy causing the agent to flow in the cooling agent
circuit (30).

18. Use of the valve device according to any of the
claims 1 - 17 characterized in that a second valve
(34) attached to the cooling agent circuit does only
allow cooling agent to flow in one direction.
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