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Description

[0001] The present disclosure relates to an ultra-low temperature freezer.

[Background Art]

[0002] Ultra-low temperature freezers have been developed, which are each configured to cool the interior of a storage
compartment to an ultra-low temperature, for example, -80°C or lower to preserve body tissues or store frozen food for
a long period of time.
[0003] Such an ultra-low temperature freezer is configured such that, among the component devices of a refrigerant
circuit, an evaporator is disposed to surround the storage compartment, while a compressor, a condenser, a decom-
pressor, etc., are housed in a machinery compartment which is provided separately from the storage compartment (see,
for example, Patent Literature 1). JP H10 288447 A relates to a pass-through type refrigerator.

[Citation List]

[Patent Literature]

[0004] [PTL 1] Document JP5026736B discloses a refrigeration unit for storing items at ultra-low temperature, which
includes a thermal-protection structure body surrounding the circumference of a cascade heat exchanger.

[Summary]

[Technical Problem]

[0005] An ultra-low temperature freezer including a dual refrigerant circuit also has a similar configuration. In this case,
devices housed in the machinery compartment increase as well as pipes connecting these devices one another also
increases, which complicates the interior of the machinery compartment.
[0006] Thus, in order not to deteriorate the workability of assembly work, maintenance work, and the like for such
devices housed in the machinery compartment, consideration is given to, for example, provision of enough space among
the devices in the machinery compartment.
[0007] However, in another aspect, it is desired for the ultra-low temperature freezer to achieve a storage compartment
having a larger capacity while minimizing the whole size. Accordingly, further rationalization is demanded of the machinery
compartment.
[0008] The present disclosure has been made in view of the above, and an aspect thereof is to provide an ultra-low
temperature freezer capable of rationalizing an arrangement of devices in a machinery compartment of the ultra-low
temperature freezer having a dual refrigerant circuit, and enhancing maintainability and manufacturing workability.

[Solution to Problem]

[0009] An ultra-low temperature freezer according to the present invention is defined in claim 1. Further advantageous
embodiments are defined in dependent claims.

[Advantageous Effects]

[0010] According to the present disclosure, it becomes possible to rationalize an arrangement of devices in a machinery
compartment of an ultra-low temperature freezer including a dual refrigerant circuit, and enhance maintainability and
manufacturing workability.

[Brief Description of Drawings]

[0011]

Fig. 1 is an external perspective view illustrating an ultra-low temperature freezer according to an embodiment of
the present disclosure.
Fig. 2 is an external perspective view illustrating a state where an insulated door of an ultra-low temperature freezer
according to an embodiment of the present disclosure is opened.
Fig. 3 is a perspective front view illustrating a storage compartment of an ultra-low temperature freezer according
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to an embodiment of the present disclosure.
Fig. 4 is a perspective plan view illustrating a storage compartment of an ultra-low temperature freezer according
to an embodiment of the present disclosure.
Fig. 5 is a perspective side view illustrating a storage compartment of an ultra-low temperature freezer according
to an embodiment of the present disclosure.
Fig. 6 is a diagram illustrating a refrigerant circuit of an ultra-low temperature freezer according to an embodiment
of the present disclosure.
Fig. 7 is a perspective diagram when viewed from a back side of an ultra-low temperature freezer according to an
embodiment of the present disclosure.
Fig. 8 is a plan view illustrating a mounting board for a refrigeration unit according to the present invention.
Fig. 9 is an external perspective view illustrating a mounting board for a refrigeration unit according to an embodiment
of the present disclosure.
Fig. 10 is a diagram illustrating a reinforcing portion of a mounting board according to an embodiment of the present
disclosure.
Fig. 11 is a diagram illustrating a storage rack provided to a machinery compartment according to an embodiment
of the present disclosure.
Fig. 12 is a front view illustrating a mounting board according to an embodiment of the present disclosure.
Fig. 13 is an external perspective view illustrating a mounting board for a control unit according to an example which
is not part of the present invention.
Fig. 14 is a diagram illustrating a control circuit according to an example, which is not part of the present invention.

[Description of Embodiments]

[0012] At least the following matters will be made clear from the present description with reference to the accompanying
drawings.
[0013] An ultra-low temperature freezer 1 according to an embodiment of the present disclosure is a refrigeration
apparatus capable of cooling an interior of a storage compartment 4, which will be described later, to a predetermined
temperature or lower (for example, -80°C or lower) of an ultra-low temperature. The ultra-low temperature freezer 1 is
suitable for the preservation at the ultra-low temperature of frozen food or body tissue and specimen to be preserved at
a low temperature for a long period of time.

==Configuration of ultra-low temperature freezer==

[0014] Fig. 1 is an external perspective view illustrating the ultra-low temperature freezer 1 according to an embodiment
of the present disclosure. Fig. 2 is an external perspective view illustrating a state where an insulated door 13 of the
ultra-low temperature freezer 1 is opened. Fig. 3 is a perspective front view illustrating an interior of the storage com-
partment 4 of the ultra-low temperature freezer 1. Fig. 4 is a perspective plan view illustrating an interior of the storage
compartment 4 of the ultra-low temperature freezer 1. Fig. 5 is a perspective side view illustrating an interior of the
storage compartment 4 of the ultra-low temperature freezer 1.
[0015] Note that, in the following description, a direction from left to right when facing a front face of the ultra-low
temperature freezer 1 is defined as a forward direction of an X-axis, a direction from the front to the rear is defined as
a forward direction of a Y-axis, and a vertically upward direction is defined as a forward direction of a Z-axis.
[0016] The ultra-low temperature freezer 1 includes: a substantially rectangular parallelepiped insulated case 2 that
defines the storage compartment 4 having an opening on an upper face; the insulated door 13 configured to be able to
open and close the opening of the storage compartment 4; and a machinery compartment 3 disposed adjacent to and
on a side of the insulated case 2.
[0017] The insulated case 2 includes a front insulated wall 2A, a rear insulated wall 2B, a right insulated wall 2C, a
left insulated wall 2D and an insulated bottom 2E, and forms the storage compartment 4 in the interior thereof. In the
interior of the storage compartment 4, a storage item, such as body tissue or food, is stored.
[0018] In the ultra-low temperature freezer 1 according to an embodiment of the present disclosure, as illustrated in
Fig. 4, the front insulated wall 2A is formed such that a thickness T1 thereof becomes smaller than a thickness T2 of
the rear insulated wall 2B, a thickness T3 of the right insulated wall 2C, and a thickness T4 of the left insulated wall 2D,
to facilitate moving of a storage item into and out of the storage compartment 4.
[0019] The insulated case 2 is configured as such. Thus, when moving a storage item in and out of the storage
compartment 4, a worker can lifts up and down a storage item at a position closer to the worker’s standing place. This
can facilitate moving in and out of a storage item. Accordingly, it becomes possible to move a storage item in and out
of the storage compartment 4 in a short period of time, thereby being able to reduce a period of time in which the insulated
door 13 should be kept open. This can minimize an increase in temperature within the storage compartment 4.
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[0020] Further, a storage item can be lifted up and down at a position closer to a worker’s standing place. Thus, it
becomes possible to move a storage item in and out in a posture with less strain, thereby being able to enhance safety
of the work.
[0021] The insulated door 13 is configured using a plurality of (5 pieces in an embodiment of the present disclosure)
pivot members 14 that are disposed side by side along an upper end part of the rear insulated wall 2B, by pivoting on
or being pivotally supported by these pivot members 14. The insulated door 13 is configured to open and close the
opening of the insulated case 2 by pivoting on a central axis formed along the upper end part of the rear insulated wall
2B. A handle portion 16 is provided to the insulated door 13, and a worker operates the handle portion 16 to open and
close the insulated door 13.
[0022] Further the insulated case 2 according to an embodiment of the present disclosure includes an inner case 7
whose upper face is configured to be opened, and an outer case 6 surrounding the inner case 7, a breaker 8, an insulating
material 9, and a vacuum insulated panel 12.
[0023] The outer case 6 is configured with a board material made of a steel plate, and is open on the upper side and
constitutes outer wall surfaces and outer bottom surface of the insulated case 2. The inner case 7 is configured with a
board material made of metal having high thermal conductivity, such as aluminum, and similarly is open on the upper
side and constitutes inner wall surfaces and inner bottom surface of the insulated case 2. The breaker 8 is a member
made of a synthetic resin, and is mounted to connect between the outer case 6 and the inner case 7.
[0024] The insulating material 9 is a polyurethane resin filled in a space surrounded by the outer case 6, the inner
case 7, and the breaker 8. The insulating material 9 is filled in each of the front insulated wall 2A, the rear insulated wall
2B, the right insulated wall 2C, the left insulated wall 2D and the insulated bottom 2E of the insulated case 2.
[0025] The vacuum insulated panel 12 is a member having insulating properties configured such that glass wool is
stored in a casing constituted by a multi-layer film, such as aluminum and a synthetic resin, having no air permeability,
the air in the casing is discharged by a predetermined vacuum discharge means, and an opening of the casing is joined
by thermal welding, or the like.
[0026] The vacuum insulated panel 12 is mounted between the outer case 6 and the aforementioned insulating material
9 filled between the inner case 7 and the outer case 6.
[0027] The vacuum insulated panel 12 according to an embodiment of the present disclosure has insulating properties
higher than that of the insulating material 9. Thus, the combined use of the insulating material 9 and the vacuum insulated
panel 12 can achieve insulating properties higher than insulating properties in the case where only the insulating material
9 is used.
[0028] Accordingly, in the ultra-low temperature freezer 1 according to an embodiment of the present disclosure, the
vacuum insulated panel 12 and the insulating material 9 are used in combination for the front insulated wall 2A. More
specifically, in an embodiment of the present disclosure, the vacuum insulated panel 12 is mounted between the inner
case 7 and the outer case 6 in the front insulated wall 2A. Fig. 4 illustrates a state where the ultra-low temperature
freezer 1 according to an embodiment of the present disclosure has the vacuum insulated panel 12 in the front insulated
wall 2A.
[0029] With such an embodiment, even in the case where the front insulated wall 2A is formed to have a thickness
that is smaller than the thicknesses of the rear insulated wall 2B, the right insulated wall 2C, and the left insulated wall
2D, the front insulated wall 2A is able to ensure insulating properties equivalent to the insulating properties of the rear
insulated wall 2B, the right insulated wall 2C and the left insulated wall 2D. Accordingly, it becomes possible to restrain
power consumption that is necessary for cooling the interior of the storage compartment 4 to a predetermined temperature
or lower (for example, -80°C or lower).
[0030] Further, a configuration is made such that only the thickness of the front insulated wall 2A is reduced while the
thicknesses of the rear insulated wall 2B, the right insulated wall 2C, and the left insulated wall 2D are made greater
than the thickness of the front insulated wall 2A. This can minimize degradation of strength of the insulated case 2.
Accordingly, reliability, such as failure tolerance and durability, of the ultra-low temperature freezer 1 can also be main-
tained.
[0031] Further, in the ultra-low temperature freezer 1 according to an embodiment of the present disclosure, as illus-
trated in Fig 4, a configuration is made such that the vacuum insulated panel 12 is mounted between the insulating
material 9 and the outer case 6 in the front insulated wall 2A.
[0032] Accordingly, the vacuum insulated panel 12 is mounted such that the insulating material 9 is interposed between
the vacuum insulated panel 12 and the inner case 7. This can minimize reduction in the temperature of the vacuum
insulated panel 12 caused by the inner case 6 which is cooled to such a degree equivalent to the degree of cooling the
interior of the storage compartment 4, thereby being able to minimize degradation of insulation performance caused by
damage, such as crack, fracture, and rupture, occurring in the vacuum insulated panel 12. Consequently, reliability,
such as failure tolerance and durability of the ultra-low temperature freezer 1 can be maintained.
[0033] The interior of the storage compartment 4 is cooled by a first refrigerant circuit 100 and a second refrigerant
circuit 200.
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[0034] Although the details will be described later, the first refrigerant circuit 100 includes a first compressor 101,
condensers 102, 104, a decompressor 108, and a first evaporator 111, and is configured to cool the interior (storage
compartment 4) of the insulated case 2 to a predetermined temperature or lower by circulating a refrigerant in this order.
[0035] Similarly, the second refrigerant circuit 200 includes a second compressor 201, condensers 202, 204, a de-
compressor 208, and a second evaporator 211, and is configured to cool the interior (storage compartment 4) of the
insulated case 2 to a predetermined temperature or lower by circulating a refrigerant in this order.
[0036] Then, the first evaporator 111 constituting the first refrigerant circuit 100 and the second evaporator 211 con-
stituting the second refrigerant circuit 200 are mounted, to enable heat exchange, so as to surround the storage com-
partment 4 in a circumferential surface on the insulating material 9 side of the inner case 7 (outer circumferential surface
of the inner case 7).
[0037] Further, a heat exchanger 109 constituting the first refrigerant circuit 100 and a heat exchanger 209 constituting
the second refrigerant circuit 200 are provided, as illustrated in Fig. 4, within the rear insulated wall 2B of the insulated
case 2, while being covered with the insulating material 9. Then, a portion of a rear wall 6B where the heat exchangers
109, 209 are provided is covered with a plate-shaped rear surface cover 6D.
[0038] Further, the first compressor 101, the condensers 102, 104, and the decompressor 108 constituting the first
refrigerant circuit 100 are housed in the machinery compartment 3, as a first refrigeration unit 500A which will be described
later, together with various devices such as a control circuit 300 of the ultra-low temperature freezer 1.
[0039] Similarly, the second compressor 201, the condensers 202, 204, and the decompressor 208 constituting the
second refrigerant circuit 200 are housed in the machinery compartment 3, as a second refrigeration unit 500B which
will be described later, together with various devices such as the control circuit 300 of the ultra-low temperature freezer 1.
[0040] The control circuit 300, which is an example not being part of the present invention, includes a microcomputer
300a and memory, and is configured to execute a control program for controlling the ultra-low temperature freezer 1.
The control circuit 300 is housed in the machinery compartment 3 as a control unit 400, which will be described later
and is not part of the present invention.
[0041] The machinery compartment 3 includes, as illustrated in Fig. 1, a front panel 3A, a rear panel 3D, and a side
panel 3B constituting a side face opposite to the side on which the insulated case 2 is provided. Ventilation slits 3C are
formed in the front panel 3A and the side panel 3B.
[0042] Further, in the front panel 3A of the machinery compartment 3, an operation panel 21 for operating the ultra-
low temperature freezer 1 is provided.
[0043] Further, although not illustrated, a measurement hole passes through between the machinery compartment 3
and the insulated case 2, which is an example not being part of the present application. This measurement hole is formed
to pass through the outer case 6 constituting the insulated case 2, the insulating material 9, and the inner case 7, so as
to communicate between the storage compartment 4 and the machinery compartment 3. It is possible to insert a tem-
perature sensor 309, 310 through the measurement hole from the machinery compartment 3 to the interior of the storage
compartment 4.
[0044] A cable is drawn from the temperature sensor 309, 310, which is inserted into the storage compartment 4, to
the machinery compartment 3 through the measurement hole, which is an example not being part of the present appli-
cation. The cable
is coupled to the control circuit 300 in the machinery compartment 3. Then, in this measurement hole, a gap formed with
the cable is closed with a plug made of a spongelike deformable material having insulating properties. Note that, in a
state where the temperature sensor 309, 310 is not mounted, the measurement hole is closed in an insulating manner
with this plug.

==Refrigerant circuit of ultra-low temperature freezer==

[0045] Next, a refrigerant circuit 150 of the ultra-low temperature freezer 1 according to an embodiment of the present
disclosure will be described with reference to Fig. 6. Fig. 6 is a circuit diagram illustrating an example of the refrigerant
circuit 150 according to an embodiment of the present disclosure.
[0046] As indicated in an example in Fig. 6, the refrigerant circuit 150 includes two substantially identical refrigerant
circuits, that is, the first refrigerant circuit 100 and the second refrigerant circuit 200.

<<<First refrigerant circuit>>>

[0047] The first refrigerant circuit 100 includes the first compressor 101, the upstream condenser 102 and the down-
stream condenser 104, a shunt 107 configured to separate gas and liquid, the decompressor 108 and the heat exchanger
109, and a decompressor 110 and the first evaporator 111. The first refrigerant circuit 100 is configured in an annular
manner so that that a refrigerant discharged from the first compressor 101 is returned to the first compressor 101 again.
In the first refrigerant circuit 100, for example, a zeotropic refrigerant mixture (hereinafter, simply referred to as the
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"refrigerant") containing four types of refrigerants, which will be described later, is sealed.
[0048] As an example not being part of the present application, in this first refrigerant circuit 100, an oil cooler 101a
is provided at an oil reservoir within the first compressor 101, a pipe 103 is provided between the upstream condenser
102 and the oil cooler 101a, a dehydrator 106 is provided between the downstream condenser 104 and the shunt 107,
a buffer 112 is provided between the first compressor 101 on the intake side and the heat exchanger 109.
[0049] Further, the first refrigerant circuit 100 includes as an example not being part of the present invention a first
fan 105 to cool the upstream condenser 102 and the downstream condenser 104. The first fan 105 is a propeller blower
including a fan motor 105a.
[0050] The first compressor 101 is configured to compress and discharge the intake refrigerant to the upstream
condenser 102.
[0051] The upstream condenser 102 is configured such that, for example, a copper or aluminum tube to radiate the
heat of the refrigerant discharged from the first compressor 101 is formed into a meander shape.
[0052] The downstream condenser 104 is configured such that, for example, a copper or aluminum tube to further
radiate the heat of the refrigerant outputted from the upstream condenser 102 is formed into a meander shape.
[0053] These upstream condenser 102 and downstream condenser 104 are integrally configured in a single tube sheet.
[0054] The shunt 107 is configured to separate the refrigerant outputted from the downstream condenser 104 into the
refrigerant in a liquid phase and the refrigerant in a gas phase, and decompress the refrigerant in the liquid phase through
the decompressor (capillary tube) 108, and thereafter evaporate the decompressed refrigerant in an outer tube 109a of
the heat exchanger 109.
[0055] The heat exchanger 109 is, for example, a metal or aluminum double tube including the outer tube 109a and
an inner tube 109b. The refrigerant in the gas phase from the shunt 107 flows through the inner tube 109b, and the
refrigerant in the gas phase, which is obtained by evaporating the refrigerant in the liquid phase, flowing through the
inner tube 109b is cooled at the outer tube 109a.
[0056] The decompressor 110 is, for example, a capillary tube, configured to decompress the refrigerant having entered
the liquid phase by being cooled at the inner tube 109b of the heat exchanger 109, and output the decompressed
refrigerant to the first evaporator 111.
[0057] The first evaporator 111 is, for example, a copper or aluminum tube to evaporate the refrigerant decompressed
by the decompressor 110. As described above, the first evaporator 111 is, for example, attached to the outer faces
except the upper opening of the inner case 7 so as to thermally contact the outer faces. Note that such attachment of
the first evaporator 111 is not limited to this, as long as a configuration allowing thermal contact.
[0058] The refrigerant is configured to cool an interior of the inner case 7 by cooling action when being evaporated
(vaporized) in the first evaporator 111. This refrigerant having entered the gas phase by evaporation is taken into the
compressor 101 in the heat exchanger 109 together with the previously evaporated refrigerant.
[0059] Note that the pipe 103 is provided inside the peripheral portion of the upper face opening of the outer case 6.
This peripheral portion of the upper face opening is a portion where packing (not illustrated) mounted to the insulated
door 13 closely contact in a state where the aforementioned insulated door 13 is closed, and the high-temperature
refrigerant discharged from the compressor 101 flows in the pipe 103. Thus, heating by this refrigerant prevents con-
densation which is caused by cooling from the low-temperature inner case 7 side. This can enhance hermeticity within
the outer case 6. Further, the dehydrator 106 is configured to remove moisture contained in the refrigerant. Further, the
buffer 112 includes a capillary tube 112a and an expansion tank 112b, and the amount of the refrigerant that circulates
in the first refrigerant circuit 100 is maintained appropriate by taking the refrigerant in the gas phase on the intake side
of the first compressor 101 into the expansion tank 112b through the capillary tube 112a.

<<<Second refrigerant circuit>>>

[0060] The second refrigerant circuit 200 includes, similarly to the above, the second compressor 201, the upstream
condenser 202 and the downstream condenser 204, a shunt 207 configured to separate gas and liquid, the decompressor
208 and the heat exchanger 209, and a decompressor 210 and the second evaporator 211. The second refrigerant
circuit 200 is configured in an annular manner so that a refrigerant discharged from the second compressor 201 is
returned to the second compressor 201 again. In the second refrigerant circuit 200, the refrigerant similar to the above
is sealed. Further, this second refrigerant circuit 200 includes as an example similarly to the above, an oil cooler 201a,
a pipe 203, a dehydrator 206, and a buffer 212. Here, the heat exchanger 209 includes an outer tube 209a and an inner
tube 209b. Further, the buffer 212 includes a capillary tube 212a and an expansion tank 212b.
[0061] In the second refrigerant circuit 200, a second fan 205 is provided to cool the upstream condenser 202 and the
downstream condenser 204. The second fan 205 is a propeller blower including a fan motor 205a.
[0062] Note that the aforementioned pipe 103 and pipe 203 are provided inside the peripheral portion of the upper
face opening of the outer case 6, for example, so as to overlap each other. The aforementioned first evaporator 111
and second evaporator 211 are, for example, attached in such a manner as to thermally contact the outer faces except
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the upper face opening of the inner case 7, for example, so as not to overlap each other.

<<<Refrigerant>>>

[0063] The refrigerant according to an example not being part of the present invention, is a zeotropic refrigerant mixture
containing R245fa, R600, R23, and R14. Here, R245fa indicates Pentafluoropropane (CHF2CH2CF3), and has a boiling
point of +15.3°C. R600 indicates normal butane (n-C4H10), and has a boiling point of -0.5°C. R23 indicates Trifluor-
omethane (CHF3), and has a boiling point of -82.1°C. R14 indicates Tetrafluoromethane (CF4), and has a boiling point
of -127.9°C.
[0064] Note that R600 has a high boiling point (evaporation temperature), and easily contains oil, water, etc. Further,
R245fa is a refrigerant to be made noncombustible by being mixed with R600, which is combustible, at a predetermined
ratio (e.g., R245fa and R600 are in the ratio of 7:3).
[0065] In the first refrigerant circuit 100, the refrigerant compressed in the first compressor 101 radiates heat in the
upstream condenser 102 and the downstream condenser 104, and is condensed to enter the liquid phase. Then, the
refrigerant in the liquid state is subjected to a moisture removal process in the dehydrator 106, and thereafter is separated,
in the shunt 107, into the refrigerant in the liquid phase (mainly R245fa, R600 having a high boiling temperature) and
the refrigerant in the gas state (R23, R14). Note that, in an example not being part of the present invention, the refrigerant
having radiated heat in the upstream condenser 102 cools the oil within the first compressor 101 at the oil cooler 101a,
and thereafter radiates heat again in the downstream condenser 104.
[0066] The refrigerant in the separated liquid state (mainly R245fa, R600) is decompressed in the decompressor 108,
and thereafter is evaporated at the outer tube 109a in the heat exchanger 109.
[0067] The refrigerant in the separated gas state (R23, R14) is cooled and condensed by the heat of evaporation of
the aforementioned refrigerant (R245fa, R600) evaporated in the outer tube 109a and the refrigerant in the gas phase
(R23, R14) returned from the first evaporator 111, while passing through the inner tube 109b of the heat exchanger 109,
resulting in the refrigerant in the liquid state. At this time, the refrigerant having not been evaporated in the first evaporator
111 is evaporated.
[0068] Note that the second refrigerant circuit 200 is similar to the above.
[0069] Further, as described above, R245fa has a boiling point of about 15°C, R600 has a boiling point of about 0°C,
R23 has a boiling point of about -82°C, and R14 has a boiling point of about -128°C. Accordingly, in the first refrigerant
circuit 100 and the second refrigerant circuit 200, R23 and R14 in the zeotropic refrigerant mixture, which is an example
not being part of the present invention, are cooled through vaporization action of R600, and
[0070] R23, R14 having entered in the liquid phase are guided to the first evaporator 111 and the second evaporator
211, and evaporated. This can cause an item to be cooled, for example, to a temperature corresponding to a boiling
point of R23 and R14 (e.g., about -82°C to -128°C). Note that the refrigerant having not been evaporated in the first
evaporator 111 and the second evaporator 211 is evaporated in the heat exchangers 109, 209.

<<<Control circuit>>>

[0071] Next, the control circuit 300 according to an example, which is not part of the present invention, will be described
with reference to Fig. 14. The control circuit according to an example not being part of the present invention includes a
control board 301, a switching power supply 302, a power supply switch 304, compressor relays 305, and relays 306,
to control the first compressor 101 and the fan motor 105a of the first refrigerant circuit 100, and the second compressor
201 and the fan motor 205a of the second refrigerant circuit 200.
[0072] Note that, as will be described later, the above described components of the control circuit 300 are mounted
onto a control-unit-mounting board 410, and housed in the machinery compartment 3 as the control unit 400.
[0073] Then, the control circuit 300 is configured to be connected to a first compressor temperature sensor 307
configured to detect a temperature of the first compressor 101, a second compressor temperature sensor 308 configured
to detect a temperature of the second compressor 201, a first temperature sensor 309 configured to detect a temperature
within the freezer so as to control the first compressor 101, a second temperature sensor 310 configured to detect a
temperature within the freezer so as to control the second compressor 201, a first sensor 311 configured to detect a
temperature of the first fan 105, and a second sensor 312 configured to detect a temperature of the second fan 205.
[0074] The control board 301 includes a microcomputer 301a, and is configured to output control signals for opening
and closing two relays 306 in response to detection signals from the first compressor temperature sensor 307 and the
second compressor temperature sensor 308, and also output control signals for starting or stopping the operations of
the fan motor 105a, 205a.
[0075] The microcomputer 301a is configured to, when detecting that a temperature of the first compressor 101
detected by the first compressor temperature sensor 307 has exceeded a predetermined temperature during the operation
of the first compressor 101, operate the compressor relay 305 corresponding to the first compressor 101 through the
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relay 306 corresponding to the first compressor 101, thereby interrupting an input of a three-phase voltage to the first
compressor 101. This functions as a protection circuit with respect to increase in temperature of the first compressor
101. The same applies to the second compressor 201.
[0076] The first compressor 101 and the second compressor 201 are configured to, when the power supply switch
304 is turned on, be supplied with electric power from three-phase power supply cables 303, and start an operation of
compressing a refrigerant. Further, although not illustrated, the microcomputer 301a is configured to, for example,
compare a temperature within the freezer detected using the first temperature sensor 309 and a predetermined temper-
ature, and control the rotation speed of a motor (not illustrated) of the first compressor 101 in accordance with the result
of such comparison. This controls compression performance of the first compressor 101 according to the temperature
within the freezer, and the same applies to the second compressor 201. Note that the first temperature sensor 309 and
the second temperature sensor 310 may be the same single sensor.
[0077] In addition, as illustrated in an example of Fig. 14, the microcomputer 301a is configured to control the fan
motors 105a, 205a other than the above-described control of the first compressor 101 and the second compressor 201.
Further, although not illustrated, the microcomputer 301a is configured to, for example, when detecting that a temperature
of the first fan 105 detected with the first sensor 311 has exceeded a predetermined temperature, stop the operation of
the fan motor 105a. This functions as a protection circuit with respect to increase in temperature of the first fan 105, and
the same applies to the second fan 205. Note that the first sensor 311 and the second sensor 312 may be, for example,
a shared single sensor provided adjacent to both the fan motors 105a, 205a.

===Machinery compartment (Machinery case)===

[0078] Next, the machinery compartment 3 of the ultra-low temperature freezer 1 according to an embodiment of the
present disclosure will be described with reference to Figs. 7 to 13.
[0079] As illustrated in Fig. 7, in the machinery compartment 3, the control unit 400 and a refrigeration unit 500 (first
refrigeration unit 500A and second refrigeration unit 500B) are housed so as to be independently drawable in a horizontal
direction (Y-axis direction in an embodiment of the present disclosure).
[0080] Then, as illustrated in Fig. 11, the machinery compartment 3 includes a control-unit-storage rack 72 for housing
the control unit 400 so as to be drawable in the horizontal direction, and a refrigeration-unit-storage rack 62 (first refrig-
eration-unit-storage rack 62A, second refrigeration-unit-storage rack 62B) for housing the refrigeration unit 500 so as to
be drawable in the horizontal direction.

<<<Control unit>>>

[0081] The control unit 400 being an example not part of the present invention is configured such that various com-
ponents such as the control board 301 and the switching power supply 302, etc., constituting the control circuit 300 are
mounted on the control-unit-mounting board 410 made of a substantially rectangular metal plate illustrated in Fig. 13.
[0082] Fig. 13 is a diagram, which is an example not being part of the present invention, which is illustrating the control-
unit-mounting board 410 when viewed from a lower surface side opposite to an upper surface where the control circuit
300 is mounted. As illustrated in Fig. 13, the control-unit-mounting board 410 includes a substantially rectangular main
body portion 411 where the control circuit 300 is to be mounted, and reinforcing plates 412.
[0083] The reinforcing plates 412 are mounted to the main body portion 411 on the lower surface side, along a direction
(X-axis direction, lateral direction of the main body portion 411) intersecting the direction (Y-axis direction, longitudinal
direction of the main body portion 411) in which the control unit 400 is drawn out. The reinforcing plates 412 are mounted,
for example, to the main body portion 411 by welding.
[0084] In the control-unit-mounting board 410, a mounting hole for mounting a component of the control circuit 300
cannot be created at a location where the reinforcing plates 412 are mounted. However, mounting of the reinforcing
plates 412 along the lateral direction of the main body portion 411 can reduce the area covered by the reinforcing plates
412 in the surface area of the main body portion 411 as compared with the case where the reinforcing plates 412 are
mounted along the longitudinal direction. This can reduce interference with the reinforcing plate 412 when creating a
mounting hole in the main body portion 411.
[0085] The provision of the reinforcing plates 412 to the control-unit-mounting board 410 can minimize deformation
of the control-unit-mounting board 410 caused by the weight of the control unit 400.
[0086] Further, as illustrated in Fig. 13, the main body portion 411 includes folded portions 413 formed by folding edge
portions toward a direction (for example, +Z direction) intersecting a surface (X-Y plane) where the control circuit 300
is mounted.
[0087] Such an example, which is not part of the present invention, can further minimize deformation of the control-
unit-mounting board 410 caused by the weight of the control unit 400.
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<<<Control-unit-storage rack>>>

[0088] As illustrated in Fig. 11, the control-unit-storage rack 72 includes a pair of rail members 70 extending in the
direction (Y-axis direction) in which the control unit 400 is drawn out, and a transverse member 71 extending in the
direction (X-axis direction) of traversing such a drawing out direction.
[0089] The pair of rail members 70 extends in the direction in which the control unit 400 is drawn out in such a manner
as to contact the pair of folded portions 413 of the control-unit-mounting board 410. Then, the control unit 400 is housed
into the control-unit-storage rack 72, with the control-unit-mounting board 410 being supported by the pair of rail members
70.
[0090] With such an example not being part of the present invention, it becomes possible to house/draw the control
unit 400 into/out of the machinery compartment 3 with a smaller force.
[0091] Further, as in an example not part of the present invention, the control circuit 300 is mounted on the control-
unit-mounting board 410 to be integrally configured as the control unit 400. This can enhance maintainability and man-
ufacturing workability of the ultra-low temperature freezer 1.
[0092] For example, if a component part of the control circuit 300 is broken, the whole control unit 400 where the
broken part is mounted can be easily demounted from the machinery compartment 3. Then, the control unit 400 is
replaced with a new one, which enables the repair of such failure in a short period of time.
[0093] Alternatively, the broken part can be repaired or replaced in a state where the whole control unit 400 where
the broken part is mounted is demounted from the machinery compartment 3. Accordingly, such work is not required to
be conducted within the small machinery compartment 3.

<<<Refrigeration unit>>>

[0094] Next, the refrigeration unit 500 will be described. The ultra-low temperature freezer 1 according to an embodiment
of the present disclosure includes, as described above, the first refrigeration unit 500A and the second refrigeration unit
500B.
[0095] The first refrigeration unit 500A is configured such that components, such as the compressor 101, the condensers
102, 104, and the decompressor 108 which constitute the refrigerant circuit 100, are mounted on a mounting board 510
that is configured with a substantially rectangular metal plate illustrated in Fig. 8.
[0096] Further, the second refrigeration unit 500B is also configured such that components, such as the compressor
201, the condensers 202, 204, the decompressor 208, which constitute the refrigerant circuit 200, are mounted on a
mounting board 510 that is configured with a substantially rectangular metal plate illustrated in Fig. 8.
[0097] The first refrigeration unit 500A and the second refrigeration unit 500B according to an embodiment of the
present disclosure have the same shape as each other, and are configured to be interchangeable with each other. For
example, the arrangement of the components, such as, the compressor 101, the condensers 102, 104, and the decom-
pressor 108 in the first refrigeration unit 500A is the same as the arrangement of the components, such as the compressor
201, the condensers 202, 204, and the decompressor 208, in the second refrigeration unit 500B.
[0098] Thus, in the following, although a description will be made focusing on the first refrigeration unit 500A to avoid
repetition, the same applies to the second refrigeration unit 500B.
[0099] Fig. 8 is a diagram illustrating the mounting board 510 when viewed from a lower surface side opposite to an
upper surface where the components, such as the compressor 101, the condensers 102, 104, and the decompressor
108, are mounted. As illustrated in Fig. 8, the mounting board 510 includes: a substantially rectangular main body portion
511 where the components, such as the compressor 101, the condensers 102, 104, and the decompressor 108, are
mounted; and a reinforcing portion (first reinforcing portion, second reinforcing portion) 512.
[0100] The reinforcing portion 512 is formed on the lower surface side of the main body portion 511 so as to extend
along the direction (Y-axis direction, longitudinal direction of the main body portion 511) in which the first refrigeration
unit 500A is drawn out. The reinforcing portion 512 is configured, as illustrated in Fig. 10, such that the metal plate
member 512 formed by being bent along a straight line is mounted (for example, welded) to the lower surface of the
mounting board 510, in the direction in which the first refrigeration unit 500A is drawn out. Such a configuration that the
mounting board 510 is provided with the reinforcing portion 512 can minimize the deformation of the mounting board
510 caused by the weight of the first refrigeration unit 500A.
[0101] Further, the reinforcing portion 512 may be formed, for example, by bending the main body portion 511 such
that the lower surface thereof is protruded.
[0102] Such an embodiment can also minimize the deformation of the mounting board 510 caused by the weight of
the first refrigeration unit 500A.
[0103] The provision of the reinforcing portion 512 along the longitudinal direction of the main body portion 511 can
further minimize the deformation that is caused by its own weight when the first refrigeration unit 500A is drawn out of
or housed into the machinery compartment 3.
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[0104] As illustrated in Figs. 8 and 9, the main body portion 511 includes a pair of extending portions (first extending
portion, second extending portion) 513 formed by folding a pair of side-edge portions toward the lower surface side
along the direction (Y-axis direction) in which the first refrigeration unit 500A is drawn out. The extending portions 513
according to an embodiment of the present disclosure are formed such that, as illustrated in Fig. 9, the pair of side-edge
portions along the Y-axis direction of the main body portion 511 is folded in a direction (-Z diriection) intersecting a
surface (X-Y plane) where the components, such as the compressor 101, the condensers 102, 104, and the decompressor
108 are mounted and then end parts thereof are further folded inward.
[0105] Such an embodiment can minimize the deformation of the mounting board 510 which is caused by the weight
of the first refrigeration unit 500A.
[0106] Furthermore, in an embodiment of the present disclosure, as illustrated in Figs. 8 and 9, the main body portion
511 includes a pair of folded portions 514 formed such that a pair of side-edge portions is folded toward the lower surface
side along the direction (X-axis direction) intersecting the direction (Y-axis direction) in which the first refrigeration unit
500A is drawn out.
[0107] Such an embodiment can further minimize the deformation of the mounting board 510 which is caused by the
weight of the first refrigeration unit 500A.
[0108] Note that the pair of extending portions 513 may be configured not only such that the pair of side-edge portions
of the main body portion 511 along the direction (Y-axis direction) in which the first refrigeration unit 500A is taken out
is folded toward the lower surface side, but also such that, for example, a pair of plate-like or bar-like members is
respectively mounted (for example, welded) to the pair of side-edge portions of the main body portion 511 along the
direction (Y-axis direction) in which the first refrigeration unit 500A is drawn out. Such a configuration can also minimize
the deformation of the mounting board 510 which is caused by the weight of the first refrigeration unit 500A.

<<<Refrigeration-unit-storage rack>>>

[0109] As illustrated in Fig. 11, the first refrigeration-unit-storage rack 62A includes a pair of rail members (first rail
members) 60A extending in the direction (Y-axis direction) in which the first refrigeration unit 500A is drawn out and a
transverse member (first support member) 61A extending in the direction (X-axis direction) intersecting such a drawing-
out direction.
[0110] Similarly, the second refrigeration-unit-storage rack 62B includes a pair of rail members (second rail members)
60B extending in the direction (Y-axis direction) in which the second refrigeration unit 500B is drawn out, and a transverse
member (second support member) 61B extending in the direction (X-axis direction) intersecting such a drawing-out
direction.
[0111] Note that the first refrigeration-unit-storage rack 62A and the second refrigeration-unit-storage rack 62B ac-
cording to an embodiment of the present disclosure have the same shape as each other.
[0112] Thus, in the following, although a description will be made focusing on the first refrigeration-unit-storage rack
62A to avoid repetition, the same applies to the second refrigeration-unit-storage rack 62B.
[0113] The transverse member 61A is coupled (for example, welded), from below, to the end portions of the pair of
the rail member 60A on the front side in the drawing-out direction of the first refrigeration unit 500A, and extends so as
to traverse this drawing-out direction.
[0114] Further, the pair of rail members 60A extends in the drawing-out direction of the first refrigeration unit 500A so
as to contact the pair of extending portions 513 of the mounting board 510.
[0115] Then, the first refrigeration unit 500A is housed into the first refrigeration-unit-storage rack 62A, with the pair
of extending portions 513 of the mounting board 510 being supported by the pair of rail members 60A.
[0116] With such an embodiment, the first refrigeration unit 500A is housed into and drawn out of the machinery
compartment 3 with a smaller force.
[0117] Further, as described above, the mounting board 510 includes the reinforcing portion 512, and as illustrated
in Fig. 12, the height H2 of the reinforcing portion 512 is set to a height at which the reinforcing portion 512 contacts the
transverse member 61A when the first refrigeration unit 500A is drawn out with the pair of extending portions 513 sliding
on the pair of rail members 60A. That is, a difference (H2-H1) between the height H2 of the reinforcing portion 512 and
the height H1 of the extending portions 513 is equal to or slightly smaller than the plate thickness t1 of the rail members 60A.
[0118] With such a configuration, when the first refrigeration unit 500A is drawn out from the first refrigeration-unit-
storage rack 62A, the transverse member 61A contacts the reinforcing portion 512 from below, so that the weight of the
first refrigeration unit 500A is partially supported by the transverse member 61A. This can minimize the deformation of
the mounting board 510 which is caused by the weight of the first refrigeration unit 500A.
[0119] Note that according to the present invention, the first refrigeration unit 500A is configured such that the com-
ponents, such as the compressor 101, the condensers 102, 104, and the decompressor 108, which constitute the first
refrigerant circuit 100 are mounted onto the mounting board 501. This can enhance maintainability and manufacturing
workability of the ultra-low temperature freezer 1.
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[0120] For example, if a part of a component, such as the compressor 101, constituting the first refrigerant circuit 100
is broken, as illustrated in Fig. 7, a pipe connection portion 501A of the first refrigeration unit 500A, where the broken
component part is mounted, is demounted (for example, cut out) from a pipe on the other side connected to the heat
exchanger 109, and the first refrigeration unit 500A is drawn from the first cooling-unit-storage rack 62A in the drawing
out direction (+Y-axis direction), so that the whole first refrigeration unit 500A can be easily demounted from the machinery
compartment 3. Then, a new first refrigeration unit 500A is housed in the first cooling-unit-storage rack 62A, and the
pipe connection portion 501A is coupled (for example, welded) to the pipe on the other side, thereby being able to repair
such failure in a short period of time.
[0121] Alternatively, it becomes possible to repair or replace the broken part in a state where the whole first refrigeration
unit 500A where the broken part is mounted is demounted from the machinery compartment 3. This can also avoid
working within the narrow machinery compartment 3.
[0122] Further, as described above, the first refrigeration unit 500A and the second refrigeration unit 500B according
to an embodiment of the present disclosure have the same shape as each other, and are configured so as to be
interchangeable with each other. Then, the first refrigeration-unit-storage rack 62A and the second refrigeration-unit-
storage rack 62B according to an embodiment of the present disclosure also have the same shape as each other.
Accordingly, the first refrigeration unit 500A and the second refrigeration unit 500B are configured so as to be capable
of being housed in either of the first refrigeration-unit-storage rack 62A and the second refrigeration-unit-storage rack 62B.
[0123] Thus, it is possible to manufacture the first refrigeration unit 500A and the second refrigeration unit 500B in
common as the refrigeration unit 500, in the case of both using the refrigeration unit 500 as the first refrigeration unit
500A and using it as the second refrigeration unit 500B. This can enhance manufacturing workability, thereby being
able to reduce manufacturing costs by virtue of commonality of parts and manufacturing processes, and reduce spare
parts inventory.
[0124] Note that the first refrigeration unit 500A and the second refrigeration unit 500B may not have the same shape
as each other.
[0125] For example, the mounting board (first mounting board) 510 used for the first refrigeration unit 500A and the
mounting board (second mounting board) 510 used for the second refrigeration unit 500B may not have the same shape.
[0126] Specifically, at least any of the above-described reinforcing portion 512, extending portions 513, and folded
portions 514 may be formed in either one of the mounting boards 510. Alternatively, at least any of the shapes of the
reinforcing portion 512, the extending portions 513, and the folded portions 514 may be different between the mounting
board (first mounting board) 510 used for the first refrigeration unit 500A and the mounting board (second mounting
board) 510 used for the second refrigeration unit 500B.
[0127] Further, the arrangement of the components, such as the compressor 101, the condensers 102, 104, and the
decompressor 108, in the first refrigeration unit 500A and the arrangement of the components, such as the compressor
201, the condensers 202, 204, and the decompressor 208, in the second refrigeration unit 500B may not be necessarily
the same.
[0128] Further, the first refrigeration-unit-storage rack 62A and the second refrigeration-unit-storage rack 62B may
not have the same shape as each other.
[0129] For example, the pair of first rail members 60A used for the first refrigeration-unit-storage rack 62A and the
pair of second rail members 60B used for the second refrigeration-unit-storage rack 62B may be different in width and/or
thickness. Further, the transverse member (first support member) 61A used for the first refrigeration-unit-storage rack
62A and the transverse member (second support member) 61B used for the second refrigeration-unit-storage rack 62B
may be different in shape. Alternatively, the transverse member 61 may be provided only either one of the first refrigeration-
unit-storage rack 62A and the second refrigeration-unit-storage rack 62B.
[0130] Even in such embodiments, the ultra-low temperature freezer 1 can achieve enhancement of maintainability
and ease of manufacturing, by configuring such that the first refrigeration unit 500A and the second refrigeration unit
500B are housed in the machinery compartment 3 so as to be drawable therefrom in the horizontal direction.
[0131] Hereinabove, the ultra-low temperature freezer 1 according to some embodiments of the present disclosure
has been described, however, the above embodiments of the present disclosure are simply to facilitate the understanding
of the present disclosure and are not in any way to be construed as limiting the present disclosure. The present disclosure
may variously be changed or altered without departing from its scope, which is entirely defined in the following independent
claim 1 and in the dependent claims 2-8.

[Reference Signs List]

[0132]

1 ultra-low temperature freezer
2 insulated case
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2A front insulated wall
2B rear insulated wall
2C right insulated wall
2D left insulated wall
2E insulated bottom
3 machinery compartment
3A front panel
3B side panel
3C ventilation slits
3D rear panel
4 storage compartment
6 outer case
6A front wall
6B rear wall
6C side wall
6D rear surface cover
7 inner case
8 breaker
9 insulating material
12 vacuum insulated panel
13 insulated door
14 pivot member
16 handle portion
21 operation panel
60 rail member
61 transverse member
62 refrigeration-unit-storage rack
70 rail member
71 transverse member
72 control-unit-storage rack
100 first refrigerant circuit
101 first compressor
101a oil cooler
102, 202 upstream condenser
103, 203 pipe
104, 204 downstream condenser
105 first fan
105a, 205a fan motor
106, 206 dehydrator
107, 207 shunt
108, 110, 208, 210 decompressor
109, 209 heat exchanger
109a, 209a outer tube
109b, 209b inner tube
111 first evaporator
112, 212 buffer
112a, 212a capillary tube
112b, 212b expansion tank
150 refrigerant circuit
200 second refrigerant circuit
201 second compressor
205 second fan
211 second evaporator
300 control circuit
301 control board
301a microcomputer
302 switching power supply
303 power supply cable
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304 power supply switch
305 compressor relay
306 relay
307 first compressor temperature sensor
308 second compressor temperature sensor
309 first temperature sensor
310 second temperature sensor
311 first sensor
312 second sensor
400 control unit
410 control-unit-mounting board
411 main body portion
412 reinforcing plate
413 folded portion
500 refrigeration unit
500A first refrigeration unit
500B second refrigeration unit
501A pipe connection portion
501B pipe connection portion
510 mounting board
511 main body portion
512 reinforcing portion
513 extending portion
514 folded portion
514A front folded portion
514B rear folded portion

Claims

1. An ultra-low temperature freezer comprising:

an insulated case (2) defining a storage compartment (4) having an opening in an upper face;
an insulated door (13) configured to be able to open and close the opening;
a first refrigeration unit (500A) configured such that a first compressor (101), a first condenser (102, 104), and
a first decompressor (108) are mounted on a first mounting board (510);
a second refrigeration unit (500B) configured such that a second compressor (201), a second condenser (202,
204), and a second decompressor (208) are mounted on a second mounting board (510);
a machinery compartment (3) provided adjacent to the insulated case (2), the machinery compartment (3) being
configured to house the first refrigeration unit (500A) and the second refrigeration unit (500B) so as to be
drawable in a horizontal direction; and
characterized in that a first reinforcing portion (512) is formed on a lower surface side of the first mounting
board (501), to extend along the drawing-out direction of the first refrigeration unit (500A),
wherein the first reinforcing portion (512) is a plate member that is folded along the drawing-out direction of the
first refrigeration unit (500A) and mounted to a lower surface of the first mounting board (501).

2. The ultra-low temperature freezer according to claim 1, wherein
an arrangement of the first compressor (101), the first condenser (102, 104), and the first decompressor (108) in
the first refrigeration unit (500A) is identical to an arrangement of the second compressor (201), the second condenser
(202, 204), and the second decompressor (208) in the second refrigeration unit (500B).

3. The ultra-low temperature freezer according to claim 1 or 2, wherein
the first mounting board (501) includes a pair of first extending portions (513) provided to a pair of side-edge portions
along a drawing-out direction of the first refrigeration unit (500A), and
the machinery compartment (3) includes a pair of first rail members (60A) configured to guide the pair of first extending
portions (513) in the drawing out direction.

4. The ultra-low temperature freezer according to claim 3, wherein
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the second mounting board (501) includes a pair of second extending portions (513) provided to a pair of side-edge
portions along a drawing-out direction of the second refrigeration unit (500B), and
the machinery compartment (3) includes a pair of second rail members (60B) configured to guide the pair of second
extending portions (513) in the drawing-out direction.

5. The ultra-low temperature freezer according to claim 1, wherein
a second reinforcing portion (512) is formed, on a lower surface side of the second mounting board (501), to extend
along the drawing-out direction of the second refrigeration unit (500B).

6. The ultra-low temperature freezer according to a claim 5, wherein
the second reinforcing portion (512) is a plate member that is folded along the drawing-out direction of the second
refrigeration unit (500B), and mounted to a lower surface of the second mounting board (501).

7. The ultra-low temperature freezer according to any one of claims 1 to 6, wherein
the machinery compartment (3) includes a first support member (61A) that provides support, from below, at the first
reinforcing portion (512) when the first refrigeration unit (500A) is drawn out in the drawing-out direction.

8. The ultra-low temperature freezer according to a claim 7, wherein
the machinery compartment (3) includes a second support member (61B) that provides support, from below, at the
second reinforcing portion (512) when the second refrigeration unit (500B) is drawn out in the drawing-out direction.

Patentansprüche

1. Ultratiefkühltruhe umfassend:

ein einen Stauraum (4) definierendes isoliertes Gehäuse (2) mit einer Öffnung an einer Oberseite;
eine zum Ermöglichen des Öffnens und Schließens der Öffnung ausgebildete isolierte Tür (13);
eine so ausgebildete erste Kühleinheit (500A), dass ein erster Kompressor (101), ein erster Kondensator (102,
104) und ein erster Dekompressor (108) auf einer ersten Montageplatte (510) montiert sind;
eine so ausgebildete zweite Kühleinheit (500B), dass ein zweiter Kompressor (201), ein zweiter Kondensator
(202, 204) und ein zweiter Dekompressor (208) auf einer zweiten Montageplatte (510) montiert sind;
einen angrenzend an das isolierte Gehäuse (2) angeordneten Maschinenraum (3), wobei der Maschinenraum
(3) zum Aufnehmen der ersten Kühleinheit (500A) und der zweiten Kühleinheit (500B) ausgebildet ist, so dass
diese in einer horizontalen Richtung herausziehbar sind; und
dadurch gekennzeichnet, dass ein erster Verstärkungsabschnitt (512) auf einer Unterseite der ersten Mon-
tageplatte (501) gebildet ist, um sich entlang der Herausziehrichtung der ersten Kühleinheit (500A) zu erstrecken,
wobei der erste Verstärkungsabschnitt (512) ein Plattenelement ist, das entlang der Herausziehrichtung der
ersten Kühleinheit (500A) gefaltet und an einer Unterseite der ersten Montageplatte (501) montiert ist.

2. Ultratiefkühltruhe nach Anspruch 1, wobei
eine Anordnung des ersten Kompressors (101), des ersten Kondensators (102, 104) und des ersten Dekompressors
(108) in der ersten Kühleinheit (500A) identisch mit einer Anordnung des zweiten Kompressors (201), des zweiten
Kondensators (202, 204) und des zweiten Dekompressors (208) in der zweiten Kühleinheit (500B) ist.

3. Ultratiefkühltruhe nach Anspruch 1 oder 2, wobei
die erste Montageplatte (501) ein Paar von sich erstreckenden Abschnitten (513), angeordnet an einem Paar von
Seitenrandabschnitten entlang einer Herausziehrichtung der ersten Kühleinheit (500A), umfasst, und
der Maschinenraum (3) ein Paar von zum Führen des Paares von ersten sich erstreckenden Abschnitten (513) in
der Herausziehrichtung ausgebildeten ersten Schienenelementen (60A) umfasst.

4. Ultratiefkühltruhe nach Anspruch 3, wobei
die zweite Montageplatte (501) ein Paar von zweiten sich erstreckenden Abschnitten (513), angeordnet an einem
Paar von Seitenrandabschnitten entlang einer Herausziehrichtung der zweiten Kühleinheit (500B), umfasst, und
der Maschinenraum (3) ein Paar von zum Führen des Paares von zweiten sich erstreckenden Abschnitten (513) in
der Herausziehrichtung ausgebildeten zweiten Schienenelementen (60B) umfasst.

5. Ultratiefkühltruhe nach Anspruch 1, wobei
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ein zweiter Verstärkungsabschnitt (512) auf einer Unterseite der zweiten Montageplatte (501) gebildet ist, um sich
entlang der Herausziehrichtung der zweiten Kühleinheit (500B) zu erstrecken.

6. Ultratiefkühltruhe nach Anspruch 5, wobei
der zweite Verstärkungsabschnitt (512) ein Plattenelement ist, das entlang der Herausziehrichtung der zweiten
Kühleinheit (500B) gefaltet und an einer Unterseite der zweiten Montageplatte (501) montiert ist.

7. Ultratiefkühltruhe nach einem der Ansprüche 1 bis 6, wobei
der Maschinenraum (3) ein erstes Stützelement (61A) umfasst, das von unten am ersten Verstärkungsabschnitt
(512) eine Stütze bereitstellt, wenn die erste Kühleinheit (500A) in der Herausziehrichtung herausgezogen wird.

8. Ultratiefkühltruhe nach Anspruch 7, wobei
der Maschinenraum (3) ein zweites Stützelement (61B) umfasst, das von unten am zweiten Verstärkungsabschnitt
(512) eine Stütze bereitstellt, wenn die zweite Kühleinheit (500B) in der Herausziehrichtung herausgezogen wird.

Revendications

1. Congélateur pour températures ultra basses comprenant :

une enveloppe isolée (2) définissant un compartiment de stockage (4) possédant une ouverture sur sa face
supérieure,
une porte isolée (13) configurée pour pouvoir ouvrir et fermer l’ouverture,
une première unité de réfrigération (500A) configurée de sorte à ce qu’un premier compresseur (101), un premier
condenseur (102, 104) et un premier décompresseur (108) soient montés sur une première plaque de montage
(510),
une seconde unité de réfrigération (500B) configurée de sorte à ce qu’un second compresseur (201), un second
condenseur (202, 204) et un second décompresseur (208) soient montés sur une seconde plaque de montage
(510),
un compartiment d’équipements (3) disposé pour être adjacent à l’enveloppe isolée (2), le compartiment d’équi-
pements (3) étant configuré pour accueillir la première unité de réfrigération (500A) et la seconde unité de
réfrigération (500B) de sorte à pouvoir être extrait dans une direction horizontale, et
caractérisé en ce qu’un premier organe de renforcement (512) est formé sur le côté de surface inférieure de
la première plaque de montage (501) afin de s’étendre le long de la direction d’extraction de la première unité
de réfrigération (500A),
dans lequel le premier organe de renforcement (512) est un élément de plaque qui est repliée le long de la
direction d’extraction de la première unité de réfrigération (500A) et montée sur la surface inférieure de la
première plaque de montage (501).

2. Congélateur pour températures ultra basses selon la revendication 1, dans lequel :
l’agencement du premier compresseur (101), du premier condenseur (102, 104) et du premier décompresseur (108)
dans la première unité de réfrigération (500A) est identique à l’agencement du second compresseur (201), du
second condenseur (202, 204) et du second décompresseur (208) dans la seconde unité de réfrigération (500B).

3. Congélateur pour températures ultra basses selon la revendication 1 ou la revendication 2, dans lequel :

la première plaque de montage (501) inclut une paire de premiers organes d’extension (513) disposés sur une
paire d’organes de flanc latéral le long de la direction d’extraction de la première unité de réfrigération (500A), et
le compartiment d’équipements (3) inclut une paire de premiers éléments de rails (60A) configurés pour guider
la paire de premiers organes d’extension (513) dans la direction d’extraction.

4. Congélateur pour températures ultra basses selon la revendication 3, dans lequel :

la seconde plaque de montage (501) inclut une paire de seconds organes d’extension (513) disposés sur une
paire d’organes de flanc latéral le long de la direction d’extraction de la seconde unité de réfrigération (500B), et
le compartiment d’équipements (3) inclut une paire de seconds éléments de rails (60B) configurés pour guider
la paire de seconds organes d’extension (513) dans la direction d’extraction.
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5. Congélateur pour températures ultra basses selon la revendication 1, dans lequel :
un second organe de renforcement (512) est formé sur le côté de surface inférieure de la seconde plaque de
montage (501) afin de s’étendre le long de la direction d’extraction de la seconde unité de réfrigération (500B).

6. Congélateur pour températures ultra basses selon la revendication 5, dans lequel :
le second organe de renforcement (512) est un élément de plaque qui est repliée le long de la direction d’extraction
de la seconde unité de réfrigération (500B) et montée sur la surface inférieure de la seconde plaque de montage (501).

7. Congélateur pour températures ultra basses selon l’une quelconque des revendications 1 à 6, dans lequel :
le compartiment d’équipements (3) inclut un premier élément de support (61A) qui procure un soutien, par-dessous,
au niveau du premier organe de renforcement (512) lorsque la première unité de réfrigération (500A) est extraite
dans la direction d’extraction.

8. Congélateur pour températures ultra basses selon la revendication 7, dans lequel :
le compartiment d’équipements (3) inclut un second élément de support (61B) qui procure un soutien, par-dessous,
au niveau du second organe de renforcement (512) lorsque la seconde unité de réfrigération (500B) est extraite
dans la direction d’extraction.
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