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DESCRIPTION 

 

Title of the Invention 

STORAGE 

 5 

Technical Field 

[0001] The present disclosure relates to a 

storage. 

 

Background Art 10 

[0002] There is a compartmentalization device 

that is installed in a refrigerator car or a heat-

retaining car, and partitions the compartment into 

two or more rooms by partition walls (see, for 

example, patent document 1). 15 

 

Related-Art Document 

Patent Document 

[0003] Patent Document 1: Unexamined Japanese 

Patent Application Publication No. 2007-106144 20 

 

Summary of the Invention 

Problem to be Solved by the Invention 

[0004] However, with conventional techniques, it 

is difficult to create environments with different 25 

temperatures per divided room. 

[0005] The present disclosure provides a storage 

whereby environments with different temperatures can 

be created per divided room. 

 30 

Means for Solving the Problem 

[0006] The present disclosure provides a storage.  

This storage includes: a storage chamber that stores 
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goods; a partition configured to move back and forth 

in a direction along an inner wall of the storage 

chamber, and divide the storage chamber into a 

plurality of rooms; and a temperature adjustment 

device configured to move back and forth in the 5 

direction along the inner wall of the storage 

chamber, and adjust the plurality of rooms to 

different temperatures. 

[0007] By this means, it is possible to create 

environments with different temperatures per divided 10 

room. 

[0008] In the storage above, the temperature 

adjustment device may move in the direction in 

conjunction with the movement of the partition. 

[0009] By this means, the temperature adjustment 15 

device can be moved with ease, in conjunction with 

the movement of the partition. 

[0010] In the storage above, the partition may be 

configured to move back and forth between a first 

position, at which the partition is stored along the 20 

inner wall, and a second position, at which the 

partition divides the storage chamber into the 

plurality of rooms, and the temperature adjustment 

device may move in the direction in conjunction with 

the movement of the partition between the first 25 

position and the second position. 

[0011] By this means, the temperature adjustment 

device can be moved with ease, in conjunction with 

the movement of the partition, between the first 

position and the second position. 30 

[0012] In the storage above, the partition may 

have a partition surface in which a plurality of 

slats are connected in an accordion-like manner, and 
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the partition surface may be positioned along the 

inner wall when the partition is stored along the 

inner wall, and positioned to face the direction 

when the partition divides the storage chamber into 

the plurality of rooms. 5 

[0013] By this means, the partition is less 

likely to be cumbersome when it is stored, and the 

storage chamber can be divided into multiple rooms 

in the above direction. 

[0014] In the storage above, the temperature 10 

adjustment device may span the plurality of rooms 

when the partition divides the storage chamber into 

the plurality of rooms. 

[0015] By this means, it is possible to create 

environments with different temperatures per room 15 

divided by the partition. 

[0016] In the storage above, the temperature 

adjustment device may be further configured to move 

back and forth up to an outer door that separates an 

inside and an outside of the storage. 20 

[0017] By this means, it becomes easy to access 

the temperature adjustment device from outside the 

storage, through the outer door, so that, for 

example, work such as replacement or repair of the 

temperature adjustment device can be performed with 25 

ease. 

[0018] In the above storage, the temperature 

adjustment device may include a heat-exchange 

element, and a casing that accommodates the heat-

exchange element, and that has, on its surfaces, a 30 

plurality of openings and a plurality of 

openable/closable windows. 

[0019] By this means, heat can be exchanged 
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between multiple rooms. 

 

Brief Description of the Drawings 

[0020] 

[FIG. 1] FIG. 1 is a vertical cross-sectional 5 

view that shows, partially, an example of a storage 

according to a first embodiment; 

[FIG. 2] FIG. 2 is an outer perspective view 

that shows, partially, an example of a refrigerator 

according to the first embodiment; 10 

[FIG. 3] FIG. 3 is a vertical cross-sectional 

view that shows, partially, an example of the 

storage according to the first embodiment; 

[FIG. 4] FIG. 4 is a vertical cross-sectional 

view for explaining an example of movement of a 15 

partition in the storage according to the first 

embodiment; 

 [FIG. 5A] FIG. 5A is a perspective view that 

shows an example of a horizontal rail and a vertical 

rail; 20 

 [FIG. 5B] FIG. 5B is a perspective view that 

shows an example of a horizontal rail and a vertical 

rail; 

 [FIG. 6A] FIG. 6A is a diagram that shows an 

example of a heat-insulating wall in a partition; 25 

 [FIG. 6B] FIG. 6B is a diagram that shows an 

example of a heat-insulating wall in a partition; 

 [FIG. 7] FIG. 7 is a diagram that shows an 

example structure for connecting adjacent heat-

insulating walls; 30 

 [FIG. 8] FIG. 8 is a diagram for explaining an 

example mechanism for changing the position of a 

partition plate; 
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 [FIG. 9] FIG. 9 is a diagram for explaining an 

example mechanism for changing the position of a 

partition plate; 

 [FIG. 10] FIG. 10 is a diagram for explaining 

an example mechanism for changing the position of a 5 

partition plate; 

 [FIG. 11] FIG. 11 is a diagram for explaining 

an example mechanism for changing the position of a 

partition plate; 

 [FIG. 12] FIG. 12 is a perspective view that 10 

shows an example structure of a temperature 

adjustment device; 

 [FIG. 13] FIG. 13 is a front view that shows an 

example state in which a partition plate and a 

temperature adjustment device are set up; 15 

 [FIG. 14] FIG. 14 is a perspective view that 

shows an example structure of a temperature 

adjustment device and a partition plate moving 

device; 

 [FIG. 15A] FIG. 15A is a diagram for explaining 20 

an example mechanism for changing the position of a 

partition plate; 

 [FIG. 15B] FIG. 15B is a diagram for explaining 

an example mechanism for changing the position of a 

partition plate; 25 

 [FIG. 15C] FIG. 15C is a diagram for explaining 

an example mechanism for changing the position of a 

partition plate; 

 [FIG. 16] FIG. 16 is a cross-sectional view 

that shows an example of a guiding mechanism for 30 

guiding the temperature adjustment device to a 

service door; 

 [FIG. 17] FIG. 17 is an external view that 



6 

 

shows an example of a storage according to a second 

embodiment; 

 [FIG. 18A] FIG. 18A is a cross-sectional view 

that shows an example of the storage according to 

the second embodiment; 5 

 [FIG. 18B] FIG. 18B is a cross-sectional view 

that shows an example of the storage according to 

the second embodiment; 

 [FIG. 19] FIG. 19 is a perspective view for 

explaining a first example of a vent opening; 10 

 [FIG. 20] FIG. 20 is a plan view for explaining 

a second example of a vent opening; 

 [FIG. 21] FIG. 21 is a plan view for explaining 

a third example of a vent opening; 

 [FIG. 22] FIG. 22 is a plan view for explaining 15 

a fourth example of a vent opening; 

 [FIG. 23] FIG. 23 is a perspective view for 

explaining a fifth example of a vent opening; 

 [FIG. 24] FIG. 24 is a plan view for explaining 

a traveling path; 20 

 [FIG. 25] FIG. 25 is a perspective view that 

shows a first example structure of a temperature 

adjustment device; 

 [FIG. 26] FIG. 26 is a cross-sectional view 

that shows an example operating state of the 25 

temperature adjustment device of the first example 

structure in a first operating mode, seen from 

above; 

 [FIG. 27] FIG. 27 is a cross-sectional view 

that shows an example operating state of the 30 

temperature adjustment device of the first example 

structure in the first operating mode, seen from the 

side; 
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 [FIG. 28] FIG. 28 is a cross-sectional view 

that shows an example operating state of the 

temperature adjustment device of the first example 

structure in a second operating mode, seen from 

above; 5 

 [FIG. 29] FIG. 29 is a cross-sectional view 

that shows an example operating state of the 

temperature adjustment device of the first example 

structure in the second operating mode, seen from 

the side; 10 

 [FIG. 30] FIG. 30 is a cross-sectional view 

that shows an example operating state of the 

temperature adjustment device of the first example 

structure in a third operating mode, seen from 

above; 15 

 [FIG. 31] FIG. 31 is a cross-sectional view 

that shows an example operating state of the 

temperature adjustment device of the first example 

structure in the third operating mode, seen from the 

side; 20 

 [FIG. 32] FIG. 32 is a perspective view that 

shows a second example structure of a temperature 

adjustment device; 

 [FIG. 33] FIG. 33 is a cross-sectional view 

that shows an example operating state of the 25 

temperature adjustment device of the second example 

structure in a first operating mode, seen from 

above; 

 [FIG. 34] FIG. 34 is a cross-sectional view 

that shows an example operating state of the 30 

temperature adjustment device of the second example 

structure in the first operating mode, seen from the 

side; 
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 [FIG. 35] FIG. 35 is a cross-sectional view 

that shows an example of a vent opening for flowing 

air from an upper part of the storage to a bottom 

part of the storage, seen from the side; 

 [FIG. 36] FIG. 36 is a cross-sectional view 5 

that shows an example operating state of the 

temperature adjustment device of the third example 

structure in the first operating mode, seen from 

above; 

 [FIG. 37] FIG. 37 is a cross-sectional view 10 

that shows an example operating state of the 

temperature adjustment device of the third example 

structure in the first operating mode, seen from the 

side; 

 [FIG. 38] FIG. 38 is a cross-sectional view 15 

that shows an example operating state of the 

temperature adjustment device of the third example 

structure in a second operating mode, seen from 

above; 

 [FIG. 39] FIG. 39 is a cross-sectional view 20 

that shows an example operating state of the 

temperature adjustment device of the third example 

structure in the second operating mode, seen from 

the side; 

 [FIG. 40] FIG. 40 is a cross-sectional view 25 

that shows an example operating state of the 

temperature adjustment device of the third example 

structure in a third operating mode, seen from 

above; 

 [FIG. 41] FIG. 41 is a cross-sectional view 30 

that shows an example operating state of the 

temperature adjustment device of the third example 

structure in the third operating mode, seen from the 
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side; 

 [FIG. 42] FIG. 42 is a cross-sectional view 

that shows an example operating state of the 

temperature adjustment device of a fourth example 

structure in a first operating mode, seen from 5 

above; and 

 [FIG. 43] FIG. 43 is a cross-sectional view 

that shows an example operating state of the 

temperature adjustment device of the fourth example 

structure in the first operating mode, seen from the 10 

side; and 

 [FIG. 44] FIG. 44 is a cross-sectional view 

that shows an example of a vent opening for flowing 

air from a bottom part of the storage to an upper 

part of the storage, seen from the side. 15 

 

Detailed Description of the Invention 

[0021] Now, embodiments will be described below. 

[0022] <First embodiment> 

 FIG. 1 is a vertical cross-sectional view that 20 

shows, partially, an example of a storage according 

to a first embodiment.  FIG. 2 is an outer 

perspective view that shows, partially, an example 

of a storage according to the first embodiment.  As 

shown in FIG. 1, a storage 100 is a refrigerator 25 

that includes a mobile container 5 for storing goods 

such as fresh food, chemical products, 

pharmaceuticals, and so forth, a freezer 10 for 

adjusting the temperature of the inner space S of 

the container 5.  The storage 100 can be applied to, 30 

for example, reefer containers used for land 

transportation, marine transportation, and so forth. 

[0023] The container 5 is a mobile container used 
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for land transportation, marine transportation, and 

so forth.  The container 5 is formed in a 

rectangular, parallelepiped box-like shape.  One end 

part of the container 5 is open in the longitudinal 

direction.  One end part of the container 5 is 5 

closed with the freezer 10.  At the other end part 

of the container 5, a loading/unloading port for 

loading the cargo to be stored or unloading the 

cargo stored in the inner space S is formed, and the 

loading/unloading port is closed by an 10 

openable/closable door 7.  The freezer 10 is a 

freezing machine that cools down the interior of the 

container 5 used for land transportation, marine 

transportation, and so forth.  The freezer 10 has a 

refrigerant circuit that performs refrigeration 15 

cycle operations, and the refrigerant circuit 

includes a compressor 20, a heat sink 21, an 

expansion valve (not shown), and an evaporator 23.  

The freezer 10 is attached to one end part of the 

container 5, and closes that end part of the 20 

container 5. 

[0025] The freezer 10 includes a casing 11, and a 

partition plate 14 that is provided on the back of 

the casing 11 (on the inner side with respect to the 

container 5).  Below the casing 11, a protruding 25 

part 12, which protrudes toward the inside of the 

container 5, is formed.  Inner space of the 

protruding part 12 (space on the outer side with 

respect to the container 5) is formed as an outer 

storage space S1.  An inner storage space S2, 30 

positioned above the protruding part 12, is formed 

in an upper part of the back of the casing 11. 

[0026] The compressor 20, the heat sink 21, an 
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outer fan 25, an inverter box 15, and an electrical 

equipment box 16 are accommodated in the outer 

storage space S1. 

[0027] The compressor 20 delivers the refrigerant 

to the heat sink 21.  The heat sink 21 exchanges 5 

heat between the refrigerant and the air outside the 

container 5.  The outer fan 25 is placed above the 

heat sink 21, and forms an airflow that passes 

through the heat sink 21.  An inverter circuit board 

(not shown) connected to the compressor 20 is 10 

accommodated in the inverter box 15.  A controller 

17 for controlling the operation of the freezer 10 

and the like are accommodated in the electrical 

equipment box 16. 

[0028] The controller 17 controls each device of 15 

the storage 100 based on operation commands and 

sensor detection signals.  The controller 17 is a 

control device including a processor and a memory.  

The functions of the controller 17 are implemented 

as programs stored in the memory are executed on the 20 

processor, which is a CPU (Central Processing Unit) 

or the like.  The functions of the controller 17 may 

be implemented by an FPGA (Field Programmable Gate 

Array) or an ASIC (Application-Specific Integrated 

Circuit). 25 

[0029] The placement of devices in the outer 

storage space S1 is an example and can be changed as 

needed. 

[0030] The evaporator 23 and an inner fan 29 are 

provided in the inner storage space S2.  The inner 30 

fan 29 supplies the air inside the container 5 to 

the evaporator 23, and the evaporator 23 cools the 

air inside the container 5 by removing heat from the 
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air with the refrigerant flowing in a heat transfer 

tube.  Between the protruding part 12 and the 

partition plate 14, an inner air channel S3 is 

formed, in which the air inside the container 5 

flows.  The upper end of the inner air channel S3 5 

communicates with the inner storage space S2, and 

the lower end of the inner air channel S3 

communicates with the inner space S. 

[0031] An opening 19 for maintenance (for 

service) is formed in the casing 11.  The opening 19 10 

is closed by a service door 18, which can be opened 

and closed.  The service door 18, like the casing 

11, is structured to include an outer wall, an inner 

wall, and a heat-insulating material. 

[0032] FIG. 3 is a vertical cross-sectional view 15 

that shows, partially, an example of the storage 

according to the first embodiment, explicitly 

showing the inner wall side surface 70 of the 

storage 100.  A horizontal rail 34a and vertical 

rails 34b are formed in the side surface 70.  In 20 

this example, multiple vertical rails 34ba, 34bb, 

34bc, and 34bd are illustrated as examples.  The 

number of vertical rails 34b may be one or more. 

[0033] The horizontal rail 34a extends in a 

direction along the inner wall of the storage 100.  25 

In this example, the horizontal rail 34a is provided 

on the side surface 70 of the storage 100 so as to 

extend in the horizontal direction and the 

longitudinal direction of the storage 100.  The 

horizontal rail 34a need not be provided directly on 30 

the side surface 70, and may be provided with an 

offset toward the inside of the storage 100, with 

respect to the side surface 70.  The horizontal rail 
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34a may be provided on the ceiling surface of the 

inner wall of the storage 100. 

[0034] The vertical rail 34b is provided on the 

side surface 70 of the storage 100 so as to extend 

vertically.  The vertical rails 34b need not be 5 

provided directly on the side surface 70, and may be 

provided with an offset toward the inside of the 

storage 100, with respect to the side surface 70.  

When multiple vertical rails 34b are arranged in the 

longitudinal direction of the storage 100, these 10 

vertical rails 34b may be placed at equal intervals 

or at varying intervals. 

[0035] FIG. 4 is a vertical cross-sectional view 

for explaining an example of movement of partitions 

in the storage according to the first embodiment.  15 

The storage 100 has a storage chamber 30, a 

partition plate 28, and a temperature adjustment 

device 27. 

[0036] The storage chamber 30 has an inner space 

S for storing goods.  The partition plate 28 is 20 

provided so as to move back and forth in directions 

along the inner walls of the storage chamber 30, and 

is an example of a partition that divides the 

storage chamber 30 into multiple rooms.  FIG. 4 

illustrates an example state in which the storage 25 

chamber 30 is divided into two rooms 140 and 190 by 

the partition plate 28.  The temperature adjustment 

device 27 is provided so as to move back and forth 

in a direction along the inner wall of the storage 

chamber 30, and adjusts the rooms 140 and 190 30 

divided by the partition plate 28 to different 

temperatures.  The storage 100 is structured thus, 

so that it is possible to create environments with 
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different temperatures per room divided by the 

partition plate 28.  The partition plate is also 

referred to as a “partition wall.” 

[0037] The temperature adjustment device 27 

adjusts the amount of airflow or exchange of heat 5 

between rooms divided by the partition plate 28, 

according to operation commands from the controller 

17.  The room temperature set by the temperature 

adjustment device 27 may be higher in either the 

room 140 or the room 190.  However, since the heat 10 

in the room 140 is more likely to escape to the 

outside of the storage 100 when the 

openable/closable door 7 is open, it is preferable 

to set the temperature in the room 140 higher than 

the temperature set in the room 190. 15 

[0038] The temperature adjustment device 27 and 

partition plate 28 move along the horizontal rail 

34a, and the partition plate 28 moves along one of 

the vertical rails 34ba, 34bb, 34bc, and 34bd (see 

FIG. 3).  By this means, the size of each of room 20 

190 and room 140 can be changed selectively.  For 

example, when the volume of the room 190 that is 

subjected to the cooling process (which may include 

the freezing process) is reduced, the size of the 

room 190 also becomes smaller, so that the effect of 25 

cooling goods in the room 190 can be improved. 

[0039] In the example shown in FIG. 4, the room 

190 that is subject to the cooling process is 

located between the freezer 10 and the room 140, 

which is for refrigeration or for preservation of 30 

freshness, so that it becomes easy to use the 

cooling/freezing function of the freezer 10 for the 

cooling process in the room 190. 
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[0040] The freezer 10 adjusts the refrigerating 

temperature or freezing temperature in the room 190 

according to operation commands from the controller 

17. 

[0041] The temperature adjustment device 27 may 5 

move in a direction along the inner wall of the 

storage chamber 30, in conjunction with the movement 

of the partition plate 28.  By this means, the 

temperature adjustment device 27 moves in that 

direction as the partition plate 28 moves, so that 10 

the temperature adjustment device 27 can be moved 

with ease compared to a structure in which the 

temperature adjustment device 27 and the partition 

plate 28 move in that direction individually.  For 

example, as the partition plate 28 moves in the 15 

longitudinal direction and the horizontal direction 

of the storage 100, the temperature adjustment 

device 27 also moves in the same direction. 

[0042] The partition plate 28 may be provided so 

as to move back and forth between a first position 20 

P1, at which the partition plate is stored along the 

inner wall of the storage chamber 30, and a second 

position P2, at which the partition plate 28 divides 

the storage chamber 30 into multiple rooms.  When so 

doing, the temperature adjustment device 27 may move 25 

in a direction along the inner wall of the storage 

chamber 30, in conjunction with the movement of the 

partition plate 28 between the first position P1 and 

the second position P2.  By this means, the 

temperature adjustment device 27 can be moved with 30 

ease, in conjunction with the movement of the 

partition plate 28 between the first position P1 and 

the second position P2. 
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[0043] Note that the first position P1 where the 

partition plate 28 is stored is located on the 

openable/closable door 7 side with respect to the 

second position P2 in this example, but the first 

position P1 may be located on the freezer 10 side 5 

with respect to the second position P2 as well.  The 

position where the temperature adjustment device 27 

is accommodated is also located on the 

openable/closable door 7 side with respect to the 

second position P2 in this example, but this 10 

position may also be located on the freezer 10 side 

with respect to the second position P2. 

[0044] The partition plate 28 may be positioned 

along the inner wall of the storage chamber 30 when 

the partition plate 28 is stored along the inner 15 

wall of the storage chamber 30, and may be 

positioned so as to face a direction along the inner 

wall of the storage chamber 30 (in the example shown 

in FIG. 4, the horizontal direction and the 

longitudinal direction of the storage 100) when the 20 

partition plate 28 divides the storage chamber 30 

into multiple rooms.  By this means, the partition 

plate 28 is less likely to be cumbersome when it is 

stored, and can divide the storage chamber 30 into 

multiple rooms (the room 140 and the room 190 in the 25 

example shown in FIG. 4) in that direction. 

[0045] As shown in FIG. 4, when the partition 

plate 28 divides the storage chamber 30 into 

multiple rooms, the temperature adjustment device 27 

may span these rooms.  By this means, it is possible 30 

to create environments with different temperatures 

per room divided by the partition plate 28, with 

ease.  For example, the temperature adjustment 
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device 27 can adjust the amount of airflow or 

exchange of heat between these rooms with ease. 

[0046] The temperature adjustment device 27 may 

be provided so as to be moved back and forth, 

manually, along the inner wall of the storage 5 

chamber 30, or may be configured to move back and 

forth, automatically, in that direction.  For 

example, the storage 100 may have a partition plate 

moving device 26 that moves the partition plate 28 

upon receiving a move command from the controller 10 

17. 

[0047] For example, the temperature adjustment 

device 27, the partition plate moving device 26, and 

the partition plate 28 may move along the horizontal 

rails 34a.  By this means, the partition plate 15 

moving device 26 moves in the same direction as the 

temperature adjustment device 27 and the partition 

plate 28, so that it becomes easy to secure a space 

in which the partition plate moving device 26 moves. 

[0048] The change of position of the partition 20 

plate 28 is made possible by, for example, the 

following mechanism. 

[0049] FIG. 5A is a perspective view that shows 

an example of a horizontal rail and a vertical rail.  

When moving the position of the partition plate 28, 25 

rails 34 including the horizontal rail 34a and the 

vertical rail 34b shown in FIG. 5A are used.  The 

gate device 100a and gate device 100b of FIG. 5B are 

attached to the part where the rails 34 form the 

letter “T.” 30 

[0050] The gate device 100a can move a plate 

electrically such that the plate is inserted in the 

rail and blocks the movement of the partition plate 
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28 in the horizontal direction.  Also, the gate 

device 100b can move a plate electrically such that 

the plate is inserted in the rail and blocks the 

movement of the partition plate 28 in the vertical 

direction.  By controlling the gate device 100a and 5 

the gate device 100b, it is possible to choose the 

vertical rail 34b for moving the partition plate 28 

downward, and control the position to set up the 

partition plate 28.  For example, in the T-part of 

the vertical rail 34b for moving the partition plate 10 

28 downward, the plate of the gate device 100a is 

inserted in the rail, and the plate of the gate 

device 100b is not inserted in the rail. 

[0051] The partition plate 28 is realized with a 

heat-insulating wall 150 with runners 152, as shown 15 

in FIG. 6A.  The heat-insulating wall 150 with the 

runners 152 is placed in the position relationship 

with the rails 34 as shown in FIG. 6B, and therefore 

can move along the rails 34. 

[0052] The partition plate 28 has a partition 20 

surface, in which multiple heat-insulating walls 150 

are connected in an accordion-like manner with an 

accordion slat 160 (FIG. 7 shows an example with two 

adjacent heat-insulating walls 150a and 150b).  The 

heat-insulating walls 150 are an example of slats, 25 

and the partition surface is formed by connecting 

multiple heat-insulating walls 150.  The heat-

insulating walls 150a and 150b are connected by the 

accordion slat 160, so that, as shown in FIG. 5A, a 

turn from the horizontal rail 34a to the vertical 30 

rail 34b can be made at the T-part of the rails 34 

(see FIG. 8 to FIG. 10). 

[0053] Also, the partition plate 28 that is set 
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up can be removed as follows.  The partition plate 

28 set up as shown in FIG. 11 is pulled up from the 

vertical rail 34b to the horizontal rail 34a by the 

pulling force of the powered partition plate moving 

device 26, and by the upward pushing force of the 5 

powered lowermost heat-insulating wall 150.  Note 

that the partition plate moving device 26 and the 

heat-insulating wall 150 are connected by a wire 

180. 

[0054] FIG. 12 is a perspective view that shows 10 

an example structure of the temperature adjustment 

device 27.  The temperature adjustment device 27 has 

runners 172 on both side surfaces, and has air 

outlets 173 for temperature adjustment on the front 

and rear surfaces.  The runners 172 face the side 15 

surface 70 of the inner wall of the storage 100, and 

the air outlets 173 face the rooms divided by the 

partition plate 28.  The air-tight member 170 is 

provided to fill the gap between the temperature 

adjustment device 27 and the inner wall of the 20 

storage 100, and prevents air from passing through 

the gap.  The air-tight member 170 is rubber, for 

example. 

[0055] FIG. 13 is a front view that shows an 

example state in which the partition plate 28 and 25 

the temperature adjustment device 27 are set up.  

The runners 172 protrude from both side surfaces of 

the temperature adjustment device 27, and are guided 

in the horizontal direction by the horizontal rail 

34a.  Runners 152 protrude from both side surfaces 30 

of multiple heat-insulating walls 150 in the 

partition plate 28, and are guided along the 

vertical rail 34b when moving in the vertical 
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direction, and guided along the horizontal rail 34a 

when moving in the horizontal direction. 

[0056] FIG. 14 is a perspective view that shows 

an example structure of the temperature adjustment 

device 27 and the partition plate moving device 26.  5 

The partition plate moving device 26 is set up on 

both sides of the temperature adjustment device 27, 

and moves together with the temperature adjustment 

device 27.  The partition plate moving device 26 has 

a built-in motor for rotating the runners 172.  10 

Consequently, the partition plate moving device 26 

can move along the horizontal rails 34a.  The 

temperature adjustment device 27 adjusts the amount 

of airflow, or exchanges heat, between two 

temperature zones (for example, between the room 140 15 

and the room 190). 

[0057] The powered lowermost heat-insulating wall 

150 is structured, for example, as shown in FIG. 15.  

The powered lowermost heat-insulating wall 150 

includes a runner 152, a runner 154, and a gear 156, 20 

as shown in FIG. 15A.  For example, a rack gear 158 

is provided on one side of the vertical rail 34b, as 

shown in FIG. 15B.  Also, as shown in FIG. 15C, the 

runner 154 is pressed against the vertical rail 34b 

on the opposite side of the rack gear 158 by a 25 

spring, for example.  Consequently, the powered 

lowermost heat-insulating wall 150 can move up the 

vertical rail 34b, thereby pushing up the partition 

plate 28 along the vertical rail 34b. 

[0058] FIG. 16 is a cross-sectional view that 30 

shows an example of a guiding mechanism 35 that 

guides the temperature adjustment device 27 to the 

service door 18.  The service door 18 is an example 
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of an outer door that separates the inside and the 

outside of the storage 100, and, for example, closes 

the opening 19, formed in the casing 11 of the 

freezer 10, such that the opening 19 can be opened 

and closed.  The temperature adjustment device 27 5 

may be provided so as to move back and forth, up to 

the service door 18.  By this means, it becomes easy 

to access the temperature adjustment device 27 from 

outside the storage 100 through the service door 18, 

so that, for example, work such as replacement or 10 

repair of the temperature adjustment device 27 can 

be performed with ease. 

[0059] The guiding mechanism 35 has slide rails 

33 facing both side surfaces of the temperature 

adjustment device 27, and guides, by means of the 15 

slide rails 33, the temperature adjustment device 27 

through the upper space of the freezer 10, to the 

service door 18. 

[0060] Next, a second embodiment will be 

explained.  In the second embodiment, parts that are 20 

the same as in the first embodiment will citing the 

description given hereinbefore, and not be described 

again. 

[0061] <Second embodiment> 

 FIG. 17 is an external view that shows an 25 

example of a storage according to the second 

embodiment.  The storage 41 shown in FIG. 17 is 

implemented by using, for example, a transportable 

refrigerator-freezer container, which is a 

transportation container.  The refrigerator-freezer 30 

container has a refrigerating/freezing function and 

a storage area, which is an example of a temperature 

adjustment area using the refrigerating/freezing 



22 

 

function.  The temperature of the storage area is 

controlled by the refrigerating/freezing function.  

The quality of goods stored in the storage 41 is 

maintained by the temperature control. 

[0062] The storage 41 has a warehousing function 5 

to put goods in the storage area, and a retrieving 

function to retrieve goods stored in the storage 

area.  The warehousing function and the retrieving 

function can be realized by using an operating panel 

40 and a reception device 50, for example.  The 10 

operating panel 40 includes, for example, an 

operation receiving part that receives operations 

from the user, and an information output part that 

displays information for the user on a screen, or 

outputs audio.  The operation receiving part 15 

includes physical buttons for receiving operations 

from the user, a touch screen, a microphone for 

voice input, and so forth.  The information output 

part includes, for example, a display device, a 

speaker, and so forth.  The reception device 50 20 

receives an operation for warehousing goods or an 

operation for retrieving goods, received from the 

user on the operating panel 40, and performs various 

controls. 

[0063] The reception device 50 has a window 42 25 

for putting goods in or out.  Goods put at the 

window 42 by the user can be transported to the 

storage area by an automatic carrier device 43, 

which will be described later.  Also, goods stored 

in the storage area can also be transported to the 30 

window 42 by the automatic carrier device 43. 

[0064] A door 44 that can be opened and closed 

may be provided at the window 42.  FIG. 17 shows an 
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example state in which the door 44 is open. 

[0065] The window 42 is used, for example, as a 

check-in window for checking in goods from outside 

the storage 41 to the inside of the storage 41, and 

also used as a check-out window for checking out 5 

goods from inside the storage 41 to the outside of 

the storage 41.  However, the window 42 may be used 

as a window for checking in goods, and a window 

other than the window 42 may be used as a window for 

checking out goods.  Alternatively, the window 42 10 

may be used as a window for checking out goods, and 

a window other than the window 42 may be used a 

window for checking in goods.  Thus, the check-in 

window and the check-out window may be one common 

window, or may be multiple separate windows. 15 

[0066] A window other than the window 42 may be 

provided at different location from the window 42.  

In the example shown in FIG. 17, the window 42 is 

provided in the front surface of the storage 41, and 

another window 46, which is different from the 20 

window 42, is provided on a side surface of the 

storage 41.  In the example shown in FIG. 17, the 

window 46 is larger than the window 42, but this is 

by no means limiting.  The window 46 may be provided 

with a door that can be opened and closed like the 25 

window 42. 

[0067] The structure of the storage 41 shown in 

FIG. 17 is an example.  For example, insofar as the 

storage 41 is connected to a server such as a cloud 

server via a network such as the Internet, at least 30 

part of the information processing functions may be 

imparted to the server.  The storage 41 may be 

designed such that an information terminal such as a 
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smartphone the user has with him/her can be used as 

the operating panel 40.  Obviously, the storage 41 

in FIG. 17 has various example structures depending 

on the usage and purpose. 

[0068] FIGs. 18A and 18B are cross-sectional 5 

views of an example of a storage according to the 

second embodiment.  FIG. 18A is a vertical cross-

sectional view of the storage 41.  FIG. 18B is a 

horizontal cross-sectional view of the storage 41.  

The storage 41 has, for example, a freezer 10 that 10 

provides a refrigerating/freezing function, at one 

end in the longitudinal direction, and has an 

reception device 50 at the other end in the 

longitudinal direction.  The positions to place 

these devices are by no means limited to these.  The 15 

refrigerating/freezing function of the freezer 10 

allows the storage 41 to have a storage area with 

multiple shelves 32. 

[0069] A shelf address is assigned to each shelf 

32 in the storage area.  Goods put in the storage 41 20 

are transported from the reception device 50 to the 

shelves 32 in the storage area, by the automatic 

carrier device 43 that can move in the storage area 

along a bottom rail 36.  Also, the automatic carrier 

device 43 can transport goods from one shelf 32 to 25 

another shelf 32.  Also, goods to be taken out of 

the storage 41 are transported from the shelves 32 

in the storage area to the reception device 50, by 

the automatic carrier device 43. 

[0070] The shelves 32 in the storage 41 are set 30 

up on both sides so that goods can be put in from 

the window 46 on the side surface of the storage 41.  

The storage 41 illustrates an example in which the 
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shelves 32 are provided in 2 groups, composed of 6 

shelves in the vertical direction and 12 shelves in 

the horizontal direction.  In the storage 41, gaps 

for setting up the partition plates 28 are provided 

every three shelves 32, in the horizontal direction.  5 

The partition plate moving device 26 and the 

temperature adjustment device 27 move along the rail 

34, and the partition plate moving device 26 moves 

between positions where the partition plate 28 is 

set up. 10 

[0071] By setting up the partition plate 28, the 

storage 41 can provide storage areas (temperature 

zones) with multiple setting temperatures.  Also, 

the storage 41 can adjust the number of goods that 

can be stored in each storage area (storage area 15 

capacity) by moving the position to set up the 

partition plate 28. 

[0072] The controller 17 controls the operations 

of the automatic carrier device 43, the freezer 10, 

the partition plate moving device 26, and so forth 20 

based on the user's operations received from the 

operating panel 40, thereby realizing the storage 41 

according to this embodiment. 

[0073] The reception device 50 is an example of 

an acquisition means for acquiring information about 25 

goods, the reception device 50 accepts an operation 

for warehousing goods or an operation for retrieving 

goods, from the user, and reports the detail of the 

operation received from the user to the controller 

17. 30 

[0074] Following commands from the controller 17, 

the automatic carrier device 43 transports goods 

that are brought in, from the window 42 to the 
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storage area, transports stored goods from the 

storage area to the window 42, and transports goods 

from one shelf 32 to another shelf 32, and so forth.  

The automatic carrier device 43 is an example of an 

automatic carrier means, and can use transportation 5 

technologies, including existing carrier devices 

such as carrier robots, automatic machines, and so 

forth. 

[0075] The storage 41 according to the second 

embodiment has the same structure as the storage 100 10 

according to the first embodiment, and the 

temperature adjustment device 27 is configured to 

move back and forth along the inner wall of the 

storage chamber 30, and adjusts the rooms 140 and 

190, divided by the partition plate 28, to different 15 

temperatures.  The storage 41 is structured thus, so 

that it is possible to create environments with 

different temperatures per room divided by the 

partition plate 28. 

[0076] The storage 41 may have a vent opening 45 20 

where the automatic carrier device 43 can pass, so 

as to allow the automatic carrier device 43 to move 

back and forth between the room 190 and the room 

140.  The vent opening 45 may be a space formed 

between adjacent partition plates 28, or may be a 25 

through-hole formed in the partition plate 28. 

[0077] FIG. 19 is a perspective view for 

explaining a first example of the vent opening 45.  

The vent opening 45 is a space formed between two 

adjacent partition plates 28B and 28C.  The two 30 

partition plates 28B and 28C move along horizontal 

rails 34a, formed in the ceiling part of the storage 

chamber 30, and along vertical rails 34b, extending 
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vertically inside the storage chamber 30 (see FIG. 5 

to FIG. 11).  The temperature adjustment device 27 

moves along the horizontal rails 34a, so that it is 

possible to create environments with different 

temperatures per room divided by the partition 5 

plates 28B and 28C. 

[0078] FIG. 20 is a plan view for explaining a 

second example of the vent opening 45.  The 

partition plate 28A slides such that it opens and 

closes the vent opening 45 formed between the two 10 

adjacent partition plates 28B and 28C.  The 

partition plate 28A slides along the partition 

surfaces of the two partition plates 28B and 28C 

such that the partition plate 28A overlaps the 

partition plate 28B side or the partition plate 28C 15 

side in front view.  The three partition plates 28A, 

28B, and 28C move along the horizontal rails 34a 

formed in the ceiling part of the storage chamber 

30.  The temperature adjustment device 27 moves 

along the horizontal rails 34a, so that it is 20 

possible to create environments with different 

temperatures per room divided by the partition 

plates 28. 

[0079] FIG. 21 is a plan view for explaining a 

third example of the vent opening 45.  The partition 25 

plate 28A slides to open and close the vent opening 

45 formed between two adjacent partition plates 28B 

and 28C.  The partition plate 28A rotates about the 

hinge 48 on the partition plate 28B side or on the 

partition plate 28C side.  The three partition 30 

plates 28A, 28B, and 28C and the hinge 48 move along 

the horizontal rails 34a formed in the ceiling part 

of the storage chamber 30.  The temperature 
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adjustment device 27 moves along the horizontal 

rails 34a, so that it is possible to create 

environments with different temperatures per room 

divided by the partition plates 28. 

[0080] FIG. 22 is a plan view for explaining a 5 

fourth example of the vent opening 45.  The 

partition plate 28A moves, together with the 

automatic carrier device 43, to the location of the 

freezer 10.  The partition plate 28A closes the vent 

opening 45 by moving to the location of the vent 10 

opening 45 together with the automatic carrier 

device 43.  The three partition plates 28A, 28B, and 

28C move along the horizontal rails 34a formed in 

the ceiling part of the storage chamber 30.  The 

temperature adjustment device 27 moves along the 15 

horizontal rails 34a, so that it is possible to 

create environments with different temperatures per 

room divided by the partition plates 28. 

[0081] FIG. 23 is a perspective view for 

explaining a fifth example of the vent opening 45.  20 

The partition plate 28A slides such that it opens 

and closes the vent opening 45 formed between two 

adjacent partition plates 28B and 28C.  The 

partition plate 28A slides vertically.  The three 

partition plates 28A, 28B, and 28C move along the 25 

horizontal rails 34a formed in the ceiling part of 

the storage chamber 30.  The temperature adjustment 

device 27 moves along the horizontal rails 34a, so 

that it is possible to create environments with 

different temperatures per room divided by the 30 

partition plates 28. 

[0082] FIG. 24 is a plan view for explaining a 

traveling path 47.  The storage 41 has a traveling 



29 

 

path 47, on which the automatic carrier device 43 

travels.  The partition plates 28B and 28C, provided 

on both sides of the traveling path 47, slide along 

the traveling path 47, in the longitudinal direction 

of the storage 41, so as not to hinder the traveling 5 

of the automatic carrier device 43 on the traveling 

path 47.  The partition plates 28B and 28C move 

along the horizontal rails 34aa formed in the 

ceiling part and the floor part of the storage 

chamber 30.  The horizontal rails 34aa extend in the 10 

longitudinal direction and the and horizontal 

direction of the storage 41.  The partition plates 

28B and 28C may slide to move into the spaces formed 

between the shelves 32 that are adjacent to each 

other in the longitudinal direction of the storage 15 

41.  The partition plates 28B and 28C move along the 

horizontal rails 34ab formed in the ceiling part and 

the floor part of the storage chamber 30.  The 

horizontal rails 34ab extend in the width direction 

and the horizontal direction of the storage 41.  For 20 

example, as in FIG. 5, the horizontal rails 34aa and 

the horizontal rails 34ab are interconnected so as 

to form T-parts, so that the partition plates 28B 

and 28C can make turns in their sliding direction 

with ease.  The partition plates 28B and 28C may be 25 

accordion curtains.  The temperature adjustment 

device 27 moves along the horizontal rails 34aa, so 

that it is possible to create environments with 

different temperatures per room divided by the 

partition plates 28. 30 

[0083] FIG. 25 is a perspective view that shows a 

first example structure of the temperature 

adjustment device.  A temperature adjustment device 
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27A is an example of the temperature adjustment 

device 27 described above.  The temperature 

adjustment device 27A includes a casing 81, in which 

a heat exchange element 80 is contained.  An opening 

A1, an opening B1, an opening B2, an opening A2, an 5 

openable/closable window A-3, and an 

openable/closable window B-3 are provided in 

surfaces of the casing 81. 

[0084] The casing 81 includes multiple casing 

parts 81a, 81b, and 81c that are approximately 10 

rectangular, parallelepiped-shaped.  Each of the 

casing parts 81a, 81b, and 81c may share a dividing 

wall with the adjoining casing part.  The opening A1 

and the openable/closable window A-3 are provided in 

a pair of opposing surfaces of the casing part 81a.  15 

The opening B2 and the openable/closable window B-3 

are provided in a pair of opposing surfaces of the 

casing part 81b.  The opening B1 and the opening A2 

are provided in a pair of opposing surfaces of the 

casing part 81c.  The casing parts 81a and 81b are 20 

placed on top of the casing part 81c.  The opening 

B2 and the openable/closable window B-3 of the 

casing part 81b are offset from the head-on 

positions with respect to the casing part 81a. 

[0085] The opening A1, the opening A2, and the 25 

openable/closable window B-3 are coupled to the room 

190 described above (hereinafter a “storage chamber 

1”), and the opening B2, the opening B1, and the 

openable/closable window A-3 are coupled to the room 

140 described above (hereinafter a “storage chamber 30 

2”).  An inner chamber 82, an inner chamber 83, an 

inner chamber 84, and an inner chamber 85 are formed 

in the inner space of the casing 81.  The inner 
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chamber 82, the inner chamber 83, the inner chamber 

84, and the inner chamber 85 are separated from 

adjoining chambers by partition walls. 

[0086] One end of the inner chamber 82 is coupled 

to the opening A1, and the other end is coupled to 5 

the openable/closable window A-3.  One end of the 

inner chamber 83 is coupled to an element surface 

80b of the heat exchange element 80, and the other 

end is coupled to the opening B1.  One end of the 

inner chamber 84 is coupled to the opening B2, and 10 

the other end is coupled to the openable/closable 

window B-3.  One end of the inner chamber 85 is 

coupled to an element surface 80d of the heat 

exchange element 80, and the other end is coupled to 

the opening A2. 15 

[0087] The heat exchange element 80 is a 

rectangular parallelepiped-shaped heat exchanger 

having element surfaces 80a and 80b that face each 

other, and element surfaces 80c and 80d that face 

each other.  The heat exchange element 80 includes a 20 

first channel that connects between the element 

surface 80a and the element surface 80b, and a 

second channel that connects between the element 

surface 80c and the element surface 80d.  The first 

channel and the second channel intersect each other.  25 

The heat exchange element 80 is configured such that 

heat is exchanged between the air that flows in the 

first channel and the air that flows in the second 

channel. 

[0088] FIG. 26 is a cross-sectional top view that 30 

shows an example operating state of the temperature 

adjustment device of the first example structure in 

a first operating mode.  FIG. 27 is a cross-
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sectional view that shows an example operating state 

of the temperature adjustment device of the first 

example structure in the first operating mode, seen 

from the side.  An air blower 86, placed in the 

inner chamber 82, suctions the air in the storage 5 

chamber 1 into the inner chamber 82 through the 

opening A1.  An air blower 87, placed in the inner 

chamber 84, suctions the air in the storage chamber 

2 into the inner chamber 84 through the opening B2.  

In the first example structure, the openings A1 and 10 

B2 are used as air suction openings, the openings A2 

and B1 are used as blowout openings, the inner 

chambers 82 and 84 are used as air suction chambers, 

and the inner chambers 83 and 85 are used as blowout 

chambers. 15 

[0089] The flow and shut-off of air between the 

inner chamber 82 and the element surface 80a are 

controlled by opening or closing an 

openable/closable window A-1.  The flow and shut-off 

of air between the inner chamber 82 and the element 20 

surface 80c are controlled by opening or closing an 

openable/closable window A-2.  The flow and shut-off 

of air between the inner chamber 84 and the element 

surface 80c are controlled by opening or closing an 

openable/closable window B-1.  The flow and shut-off 25 

of air between the inner chamber 84 and the element 

surface 80a are controlled by opening or closing an 

openable/closable window B-2. 

[0090] The controller 17 controls the temperature 

adjustment device 27A in the first operating mode, 30 

in which heat is exchanged between the storage 

chamber 1 and the storage chamber 2 without flowing 

air therebetween.  In the first operating mode, the 
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controller 17 actuates the air blowers 86 and 87, 

closes the openable/closable windows A-1, B-1, A-3, 

and B-3, and opens the openable/closable windows A-2 

and B-2.  By this means, air from the storage 

chamber 1 is returned to the storage chamber 1 5 

through a route from the opening A1 to the inner 

chamber 82, to the openable/closable window A-2, to 

the element surface 80c, to the element surface 80d, 

to the inner chamber 85, and to the opening A2.  On 

the other hand, air from the storage chamber 2 is 10 

returned to the storage chamber 2 through a route 

from the opening B2 to the inner chamber 84, to the 

openable/closable window B-2, to the element surface 

80a, to the element surface 80b, to the inner 

chamber 83, and to the opening B1.  Thus, heat is 15 

exchanged between the storage chamber 1 and the 

storage chamber 2 without flowing air therebetween, 

so that it is possible to prevent dew from forming 

in the storage chamber 1, which has the lower 

temperature between the storage chamber 1 and the 20 

storage chamber 2. 

[0091] FIG. 28 is a cross-sectional top view that 

shows an example operating state of the temperature 

adjustment device of the first example structure in 

a second operating mode.  FIG. 29 is a cross-25 

sectional view that shows an example operating state 

of the temperature adjustment device of the first 

example structure in the second operating mode, seen 

from the side. 

[0092] The controller 17 controls the temperature 30 

adjustment device 27A in the second operating mode, 

in which heat is exchanged between the storage 

chamber 1 and the storage chamber 2 by flowing air 
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therebetween.  In the second operating mode, the 

controller 17 actuates the air blowers 86 and 87, 

closes the openable/closable windows A-1, A-2, B-1, 

and B-2, and opens the openable/closable windows A-3 

and B-3.  By this means, air from the storage 5 

chamber 1 is supplied to the storage chamber 2 

through a route from the opening A1, to the inner 

chamber 82, and to the openable/closable window A-3.  

On the other hand, air from the storage chamber 2 is 

supplied to the storage chamber 1 through a route 10 

from the opening B2, to the inner chamber 84, and to 

the openable/closable window B-3.  By means of this 

control, it is possible to exchange heat between the 

storage chamber 1 and the storage chamber 2 by 

flowing air therebetween, without making air bypass 15 

the heat exchange element 80.  This makes it 

possible to directly supply the air in the storage 

chamber 1, which has the lower temperature between 

the storage chamber 1 and the storage chamber 2, to 

the storage chamber 2, which has the higher 20 

temperature, so that the storage chamber 2 can be 

cooled quickly. 

[0093] For example, in response to a rise in the 

concentration of carbon dioxide or ethylene in the 

storage chamber 1 or the storage chamber 2, the 25 

controller 17 controls the temperature adjustment 

device 27A in the second operating mode.  This makes 

it possible to reduce the concentration of carbon 

dioxide or ethylene in the storage chamber, in which 

the concentration of carbon dioxide or ethylene has 30 

risen, between the storage chamber 1 and the storage 

chamber 2.  Consequently, it is possible to prevent 

troubles due to increased concentration of carbon 
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dioxide, or prevent excessive aging of fresh food 

due to increased concentration of ethylene. 

[0094] FIG. 30 is a cross-sectional top view that 

shows an example operating state of the temperature 

adjustment device of the first example structure in 5 

a third operating mode.  FIG. 31 is a cross-

sectional view that shows an example operating state 

of the temperature adjustment device of the first 

example structure in the third operating mode, seen 

from the side. 10 

[0095] The controller 17 controls the temperature 

adjustment device 27A in the third operating mode, 

in which air flows between the storage chamber 1 and 

the storage chamber 2, while preventing transfer of 

heat therebetween.  In the third operating mode, the 15 

controller 17 actuates the air blowers 86 and 87, 

closes the openable/closable windows A-2, A-3, B-2, 

and B-3, and opens the openable/closable windows A-1 

and B-1.  By this means, air from the storage 

chamber 1 is supplied to the storage chamber 2 20 

through a route from the opening A1, to the inner 

chamber 82, to the openable/closable window A-1, to 

the element surface 80a, to the element surface 80b, 

to the inner chamber 83, and to the opening B1.  On 

the other hand, air from the storage chamber 2 is 25 

supplied to the storage chamber 1 through a route 

from the opening B2, to the inner chamber 84, to the 

openable/closable window B-1, to the element surface 

80c, to the element surface 80d, to the inner 

chamber 85, and to the opening A2.  By means of this 30 

control, it is possible to exchange heat between the 

storage chamber 1 and the storage chamber 2 by 

flowing air therebetween, without making air bypass 
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the heat exchange element 80.  By this means, it is 

possible to circulate air between the storage 

chamber 1 and the storage chamber 2 while preventing 

temperature changes in both the storage chamber 1 

and the storage chamber 2. 5 

[0096] FIG. 32 is a perspective view that shows a 

second example structure of the temperature 

adjustment device.  A temperature adjustment device 

27B is an example of the temperature adjustment 

device 27 described above, and is made smaller than 10 

the temperature adjustment device 27A.  The 

temperature adjustment device 27B includes an 

approximately rectangular parallelepiped-shaped 

casing 96, in which a heat exchange element 80 (not 

shown in FIG. 32) is contained.  An opening A1, an 15 

opening B1, an opening B2, an opening A2, an 

openable/closable window A-3, and an 

openable/closable window B-3 are provided in 

surfaces of the casing 96. 

[0097] Given a pair of opposing surfaces of the 20 

casing 96, the opening A1, the opening A2, and the 

openable/closable window B-3 are provided in one 

surface, and the opening B2, the opening B1, and the 

openable/closable window A-3 are provided in the 

other surface.  The opening A1, the opening A2, and 25 

the openable/closable window B-3 are coupled to the 

storage chamber 1, and the opening B2, the opening 

B1, and the openable/closable window A-3 are coupled 

to the storage chamber 2. 

[0098] FIG. 33 is a cross-sectional top view that 30 

shows an example operating state of the temperature 

adjustment device of the second example structure in 

the first operating mode.  FIG. 34 is a cross-
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sectional view that shows an example operating state 

of the temperature adjustment device of the second 

example structure in the first operating mode, seen 

from the side.  An inner chamber 92, an inner 

chamber 93, an inner chamber 94, and an inner 5 

chamber 95 are formed in the inner space of the 

casing 96.  The inner chamber 92, the inner chamber 

93, the inner chamber 94, and the inner chamber 95 

are separated from adjoining chambers by partition 

walls.  In the second example structure, the 10 

openings A1 and B2 are used as air suction openings, 

the openings A2 and B1 are used as blowout openings, 

the inner chambers 92 and 94 are used as air suction 

chambers, and the inner chambers 93 and 95 are used 

as blowout chambers. 15 

[0099] One end of the inner chamber 92 is coupled 

to the opening A1, and the other end is coupled to 

the openable/closable window A-3.  One end of the 

inner chamber 93 is coupled to an element surface 

80b of the heat exchange element 80, and the other 20 

end is coupled to the opening B1.  One end of the 

inner chamber 94 is coupled to the opening B2, and 

the other end is coupled to the openable/closable 

window B-3.  One end of the inner chamber 95 is 

coupled to an element surface 80d of the heat 25 

exchange element 80, and the other end is coupled to 

the opening A2. 

[0100] The flow and shut-off of air between the 

inner chamber 92 and the element surface 80a are 

controlled by opening or closing an 30 

openable/closable window A-1.  The flow and shut-off 

of air between the inner chamber 92 and the element 

surface 80c are controlled by opening or closing an 
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openable/closable window A-2.  The flow and shut-off 

of air between the inner chamber 94 and the element 

surface 80c are controlled by opening or closing an 

openable/closable window B-1.  The flow and shut-off 

of air between the inner chamber 94 and the element 5 

surface 80a are controlled by opening or closing an 

openable/closable window B-2. 

[0101] The controller 17 controls the temperature 

adjustment device 27B in the first operating mode, 

in which heat is exchanged between the storage 10 

chamber 1 and the storage chamber 2 without flowing 

air therebetween.  In the first operating mode, the 

controller 17 actuates air blowers 86 and 87, closes 

the openable/closable windows A-1, B-1, A-3, and B-

3, and opens the openable/closable windows A-2 and 15 

B-2.  By this means, air from the storage chamber 1 

is returned to the storage chamber 1 through a route 

from the opening A1 to the inner chamber 92, to the 

openable/closable window A-2, to the element surface 

80c, to the element surface 80d, to the inner 20 

chamber 95, and to the opening A2.  On the other 

hand, air from the storage chamber 2 is returned to 

the storage chamber 2 through a route from the 

opening B2 to the inner chamber 94, to the 

openable/closable window B-2, to the element surface 25 

80a, to the element surface 80b, to the inner 

chamber 93, and to the opening B1.  Consequently, 

heat is exchanged between the storage chamber 1 and 

the storage chamber 2 without flowing air 

therebetween, so that it is possible to prevent dew 30 

from forming in the storage chamber 1, which has the 

lower temperature between the storage chamber 1 and 

the storage chamber 2. 
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[0102] In this way, like the temperature 

adjustment device 27A, the temperature adjustment 

device 27B can operate in the first operating mode.  

Like the temperature adjustment device 27A, the 

temperature adjustment device 27B can operate in the 5 

second operating mode and the third operating mode.  

As to the detailed description of these modes, 

reference should be made to the description of the 

temperature adjustment device 27A given 

hereinbefore. 10 

[0103] FIG. 35 is a cross-sectional view that 

shows vent paths in which air flows from an upper 

part of the storage to the bottom part of the 

storage, seen from the side.  The temperature 

adjustment device 27A is placed above the partition 15 

wall 28.  The partition wall 28 include a heat-

insulating material 90, and vent paths 88 and 89.  

The heat-insulating material 90 is a core material 

that prevents transfer of heat between the storage 

chamber 1 and the storage chamber 2 via the 20 

partition wall 28.  The partition wall 28 has a 

partition surface 28a, which is a wall surface 

opposing the storage chamber 1, and a partition 

surface 28b, which is a wall surface opposing the 

storage chamber 2.  The vent path 88 is a channel 25 

that is formed between the partition surface 28a and 

the heat-insulating material 90, and that allows air 

to flow along the partition surface 28a.  The vent 

path 89 is a channel that is formed between the 

partition surface 28b and the heat-insulating 30 

material 90, and that allows air to flow along the 

partition surface 28b. 

[0104] Air blown out from the opening A2 of the 



40 

 

temperature adjustment device 27A flows into the 

vent path 88 from the upper end of the vent path 88, 

and flows out of the lower end of the vent path 88 

toward a bottom channel 91a.  The bottom channel 91a 

is a channel formed in the floor of the storage 5 

chamber 1.  Air blown out from the opening B1 of the 

temperature adjustment device 27A flows into the 

vent path 89 from the upper end of the vent path 89, 

and flows out of the lower end of the vent path 89 

toward a bottom channel 91b.  The bottom channel 91b 10 

is a channel formed in the floor of the storage 

chamber 2.  The bottom channels 91a and 91b are air 

channels formed at the bottom of the storage 100 and 

the storage 41, and are, for example, a T-rail that 

is shaped in the form the letter T, a drainboard 15 

part, or a pallet part.  The temperature adjustment 

device 27A illustrated in FIG. 35 is only different 

from the configuration illustrated in FIG. 27 in the 

positions of the openings A2 and B1. 

[0105] The opening A1 is open to the upper space 20 

of the storage chamber 1 so that the air in the 

upper space of the storage chamber 1 can be sucked 

in.  The upper space of the storage chamber 1 refers 

to, for example, the space above the load line of 

the storage chamber 1.  The opening B2 is open to 25 

the upper space of the storage chamber 2 so that the 

air in the upper space of the storage chamber 2 can 

be sucked in.  The upper space of the storage 

chamber 2 refers to, for example, the space above 

the load line of the storage chamber 2.  A load line 30 

is the maximum height goods can be stored. 

[0106] The vent path 88 allows the air in the 

bottom channel 91a formed at the bottom of the 
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storage 100 or the storage 41 and the air in the 

upper part of the storage, above the load line of 

the storage chamber 1, to circulate.  By this means, 

it is possible to prevent the temperature in the 

storage chamber 1 from varying between the upper 5 

part and the lower part.  The vent path 89 allows 

the air in the bottom channel 91b formed at the 

bottom of the storage 100 and the storage 41 and the 

air in the storage upper part above the load line of 

the storage chamber 2 to circulate.  By this means, 10 

it is possible to prevent the temperature in the 

storage chamber 2 from varying between the upper 

part and the lower part. 

[0107] FIG. 36 is a cross-sectional top view that 

shows an example operating state of the temperature 15 

adjustment device of a third example structure in 

the first operating mode.  FIG. 37 is a cross-

sectional view that shows an example operating state 

of the temperature adjustment device of the third 

example structure in the first operating mode, seen 20 

from the side.  The temperature adjustment device 

27C illustrated in FIG. 36 and FIG. 37 is a modified 

example of the temperature adjustment device 27A 

described above.  The temperature adjustment device 

27C is structured to suction air from the lower 25 

side, and blow out air from the side.  Reference 

should be made to the description given 

hereinbefore. 

[0108] The controller 17 controls the temperature 

adjustment device 27C in the first operating mode, 30 

in which heat is exchanged between the storage 

chamber 1 and the storage chamber 2, without flowing 

air therebetween.  In the first operating mode of 
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the third example structure, openings A1 and B2 are 

used as blowout openings, openings A2 and B1 are 

used as air suction openings, inner chambers 82 and 

84 are used as blowout chambers, and inner chambers 

83 and 85 are used as air suction chambers.  That 5 

is, the air suction and blowout in the first 

operating mode of the third example structure are 

reversed from the first operating mode of the first 

example structure.  Consequently, as illustrated in 

FIG. 37, air from the storage chamber 1 is returned 10 

to the storage chamber 1 through a reversed route of 

the route illustrated in FIG. 27 and air from the 

storage chamber 2 is returned to the storage chamber 

2 through a reversed route of the route illustrated 

in FIG. 27  As a result this, heat is exchanged 15 

between the storage chamber 1 and the storage 

chamber 2 without flowing air therebetween, so that 

it is possible to prevent dew from forming in the 

storage chamber 1, which has the lower temperature 

between the storage chamber 1 and the storage 20 

chamber 2. 

[0109] FIG. 38 is a cross-sectional top view that 

shows an example operating state of the temperature 

adjustment device of the third example structure in 

the second operating mode.  FIG. 39 is a cross-25 

sectional view that shows an example operating state 

of the temperature adjustment device of the third 

example structure in the second operating mode, seen 

from the side. 

[0110] The controller 17 controls the temperature 30 

adjustment device 27C in the second operating mode, 

in which heat is exchanged between the storage 

chamber 1 and the storage chamber 2, by flowing air 
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therebetween.  In the second operating mode of the 

third example structure, the openings A1 and B2 are 

used as air suction openings, and the inner chambers 

82 and 84 are used as air suction chambers.  That 

is, the air suction and blowout in the second 5 

operating mode of the third example structure are 

the same as in the second operating mode of the 

first example structure.  Consequently, it is 

possible to exchange heat between the storage 

chamber 1 and the storage chamber 2 by flowing air 10 

therebetween, without making air bypass the heat 

exchange element 80. 

[0111] FIG. 40 is a cross-sectional top view that 

shows an example operating state of the temperature 

adjustment device of the third example structure in 15 

the third operating mode.  FIG. 41 is a cross-

sectional view that shows an example operating state 

of the temperature adjustment device of the third 

example structure in the third operating mode, seen 

from the side. 20 

[0112] The controller 17 controls the temperature 

adjustment device 27C in the third operating mode, 

in which air flows between the storage chamber 1 and 

the storage chamber 2, while preventing transfer of 

heat therebetween.  In the third operating mode of 25 

the third example structure, the openings A1 and B2 

are used as blowout openings, the openings A2 and B1 

are used as air suction openings, the inner chambers 

82 and 84 are used as blowout chambers, and the 

inner chambers 83 and 85 are used as air suction 30 

chambers.  That is, the air suction and blowout in 

the third operating mode of the third example 

structure are reversed from the third operating mode 
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of the first example structure.  Consequently, as 

illustrated in FIG. 41, air from the storage chamber 

1 is supplied to the storage chamber 2 through a 

reversed route of the route illustrated in FIG. 31 

and air from the storage chamber 2 is supplied to 5 

the storage chamber 1 through a reversed route of 

the route illustrated in FIG. 31  Consequently, it 

is possible to exchange heat between the storage 

chamber 1 and the storage chamber 2 by flowing air 

therebetween, without making air bypass the heat 10 

exchange element 80. 

[0113] FIG. 42 is a cross-sectional top view that 

shows an example operating state of the temperature 

adjustment device of a fourth example structure in 

the first operating mode.  FIG. 43 is a cross-15 

sectional view that shows an example operating state 

of the temperature adjustment device of the fourth 

example structure in the first operating mode, seen 

from the side.  The temperature adjustment device 

27D illustrated in FIG. 42 and FIG. 43 is a modified 20 

example of the temperature adjustment device 27B 

described above.  The temperature adjustment device 

27D is structured to suction air from the lower 

side, and blow out air from the side.  Reference 

should be made to the description given 25 

hereinbefore. 

[0114] The controller 17 controls the temperature 

adjustment device 27D in the first operating mode, 

in which heat is exchanged between the storage 

chamber 1 and the storage chamber 2, without flowing 30 

air therebetween.  In the first operating mode of 

the fourth example structure, openings A1 and B2 are 

used as blowout openings, openings A2 and B1 are 
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used as air suction openings, inner chambers 82 and 

84 are used as blowout chambers, and inner chambers 

83 and 85 are used as air suction chambers.  That 

is, the air suction and blowout in the first 

operating mode of the fourth example structure are 5 

reversed from the first operating mode of the second 

example structure.  Consequently, as illustrated in 

FIG. 42 and FIG. 43, air from the storage chamber 1 

is returned to the storage chamber 1 through a 

reversed route of the route illustrated in FIG. 33 10 

and FIG. 34, and air from the storage chamber 2 is 

returned to the storage chamber 2 through a reversed 

route of the route illustrated in FIG. 33 and FIG. 

34.  Consequently, heat is exchanged between the 

storage chamber 1 and the storage chamber 2 without 15 

flowing air therebetween, so that it is possible to 

prevent dew from forming in the storage chamber 1, 

which has the lower temperature between the storage 

chamber 1 and the storage chamber 2. 

[0115] In this way, like the temperature 20 

adjustment devices 27A, 27B, and 27C, the 

temperature adjustment device 27D can also operate 

in the first operating mode.  Like the temperature 

adjustment devices 27A, 27B, and 27C, the 

temperature adjustment device 27D can also operate 25 

in the second operating mode and the third operating 

mode.  As to the detailed description of these 

modes, reference should be made to the description 

of the temperature adjustment devices 27A, 27B, and 

27C given hereinbefore. 30 

[0116] FIG. 44 is a cross-sectional view that 

shows an example of a vent opening for flowing air 

from the bottom part of the storage to an upper part 
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of the storage, seen from the side.  The temperature 

adjustment device 27C is placed above the partition 

wall 28.  The direction of airflow in the vent paths 

88 and 89 in FIG. 44 is different from FIG. 35. 

[0117] Air blown out of a bottom channel 91a 5 

flows into the vent path 88 from the lower end of 

the vent path 88, and flows out from the upper end 

of the vent path 88, to the opening A2 of the 

temperature adjustment device 27C.  Air blown out of 

a bottom channel 91b flows into the vent path 89 10 

from the lower end of the vent path 89, and flows 

out from the upper end of the vent path 89, to the 

opening B1 of the temperature adjustment device 27C.  

The opening A1 is open to the upper space of the 

storage chamber 1 such that air can be blown into 15 

the upper space of the storage chamber 1.  The 

opening B2 is open to the upper space of the storage 

chamber 2 such that air can be blown into the upper 

space of the storage chamber 2. 

[0118] Consequently, as in the case of FIG. 35, 20 

the vent paths 88 and 89 can make the air in the 

bottom part of the storage and the air in the upper 

part of the storage circulate.  By this means, it is 

possible to prevent the temperature in the storage 

chamber from varying between the upper part and the 25 

lower part. 

[0119] Although embodiments have been described 

above, it should be understood that various changes 

in form and detail may be made without departing 

from the spirit and scope of the claims attached 30 

herewith.  Various modifications and improvements 

such as combination or replacement with part or all 

of other embodiments are possible. 
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[0120] For example, the temperature adjustment 

device 27 may directly exchange air between the room 

140 and the room 190.  The temperature adjustment 

device 27 may function as a supply vent opening for 

sending air from the room 190 to the room 140, or 5 

function as a return vent opening for returning air 

from the room 140 to the room 190. 

[0121] This international application is based on 

and claims priority to Japanese Patent Application 

No. 2021-059437, filed on March 31, 2021, and the 10 

entire contents of Japanese Patent Application No. 

2021-059437 are incorporated herein by reference. 

 

Reference Signs Lis 

[0122] 15 

1, 2 storage chamber 

5 container 

7 openable/closable door 

10 freezer 

11 casing 20 

12 protruding part 

14 partition plate 

15 inverter box 

16 electrical equipment box 

17 controller 25 

18 service door 

19 opening 

20 compressor 

21 heat sink 

23 evaporator 30 

25 outer fan 

26 partition plate moving device 

27, 27A, 27B, 27C, 27D temperature adjustment device 
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28, 28A, 28B, 28C partition plate 

28a, 28b partition surface 

29 inner fan 

30 storage chamber 

32 shelf 5 

33 slide rail 

34a horizontal rail 

34b vertical rail 

35 guiding mechanism 

36 bottom rail 10 

40 operating panel 

41 storage 

42, 46 window 

43 automatic carrier device 

44 door 15 

45 vent opening 

47 traveling path 

50 reception device 

70 side surface 

80 heat-exchange element 20 

81, 96 casing 

81a, 81b, 81c casing part  

82, 83, 84, 85, 92, 93, 94, 95 inner chamber 

86,87 air blower 

88, 89 vent path 25 

90 heat-insulating material 

91a, 91b bottom channel 

100 storage 

100a, 100b gate device 

140 room 30 

150, 150a, 150b heat-insulating wall 

152, 154, 172 runner 

156 gear 
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158 rack gear 

160 accordion slat 

170 air-tight member 

180 wire 

190 room 5 

A1, B2 opening 

A2, B1 opening 

A-3, B-3 openable/closable window 

S inner space 

S1 outer storage space 10 

S2 inner storage space 

S3 inner air channel 

�  
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CLAIMS 

 

[Claim 1] 

 A storage comprising: 

 a storage chamber that stores goods; 5 

 a partition configured to move back and forth 

in a direction along an inner wall of the storage 

chamber, and divide the storage chamber into a 

plurality of rooms; and 

 a temperature adjustment device configured to 10 

move back and forth in the direction along the inner 

wall of the storage chamber, and adjust the 

plurality of rooms to different temperatures. 

 

[Claim 2] 15 

 The storage according to claim 1, wherein the 

temperature adjustment device moves in the direction 

in conjunction with movement of the partition. 

 

[Claim 3] 20 

 The storage according to claim 2,  

 wherein the partition is configured to move 

back and forth between a first position, at which 

the partition is stored along the inner wall, and a 

second position, at which the partition divides the 25 

storage chamber into the plurality of rooms, and  

 wherein the temperature adjustment device moves 

in the direction in conjunction with the movement of 

the partition between the first position and the 

second position. 30 

 

[Claim 4] 

 The storage according to any one of claims 1 to 
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3,  

 wherein the partition has a partition surface 

in which a plurality of slats are connected in an 

accordion-like manner, and  

 wherein the partition surface is positioned 5 

along the inner wall when the partition is stored 

along the inner wall, and positioned to face the 

direction when the partition divides the storage 

chamber into the plurality of rooms. 

 10 

[Claim 5] 

 The storage according to any one of claims 1 to 

4, wherein the temperature adjustment device spans 

the plurality of rooms when the partition divides 

the storage chamber into the plurality of rooms. 15 

 

[Claim 6] 

 The storage according to any one of claims 1 to 

5, wherein the temperature adjustment device is 

further configured to move back and forth up to an 20 

outer door that separates an inside and an outside 

of the storage. 

 

[Claim 7] 

 The storage according to any one of claims 1 to 25 

6, wherein the temperature adjustment device 

includes: 

 a heat-exchange element; and 

 a casing that accommodates the heat-exchange 

element, and that has, on its surfaces, a plurality 30 

of openings and a plurality of openable/closable 

windows. 

�  


