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DESCRIPTION 

Title of Invention: ELECTRIC FIELD GENERATING DEVICE AND 

COLD STORAGE PROVIDED WITH SAME 

Technical Field 

[0001] 

 The present disclosure relates to an electric field 

generating device and a cold storage including the electric 

field generating device. 

Background Art 

[0002] 

 Generally, to keep freshness of food stored in the 

inside of a food storage or the like, an electric field 

generating device that generates an electric field in the 

inside of the storage is used (refer to, for example, PTL 1 

presented below). 

[0003] 

 The electric field generating device disclosed in PTL 1 

includes an electrode part and a voltage applying device 

that applies a voltage to the electrode part. In the 

electric field generating device, the electrode part is 

constituted by a sheet electrode that is stuck on a wind-up 

screen. The electrode part is hung down together with the 

screen from a ceiling at the use time and is wound up 

together with the screen at disuse time. 
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Patent Literature 

[0004] 

 PTL 1: Japanese Patent No. 6366882 

Summary of Invention 

Technical Problem 

[0005] 

 However, when the electric field generating device is 

used in a mobile-type storage, such as a shipping container 

or the like, the electric field generating device is not 

possible to stably generate an electric field in the inside 

of the storage due to the sheet electrode stuck on the 

screen swinging. 

[0006] 

 An object of the present disclosure is to achieve 

stable generation of an electric field in an electric field 

generating device that includes a movable electrode and in a 

cold storage that includes the electric field generating 

device. 

Solution to Problem 

[0007] 

 A first aspect of the present disclosure is an electric 

field generating device including an electrode (31) and a 

voltage applying device (32) configured to apply a voltage 

to the electrode (31), the electric field generating device 

being configured to generate an electric field in an inside 
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of a storage (5) for food. The electric field generating 

device includes a supporting member (33) configured to 

support the electrode (31) to be movable between a 

predetermined use position at which an electric field can be 

generated in the inside of the storage (5) and a 

predetermined housing position that differs from the use 

position, and a fixing member (34) configured to fix the 

electrode (31) immovably at the use position. 

[0008] 

 In the first aspect, due to including the fixing member 

(34), it is possible to fix the movable electrode (31) 

immovably at the use position. Therefore, even when the 

electric field generating device is used in the storage (5) 

of a mobile type, the position of the electrode (31) is not 

changed at the use time, and it is possible to stably 

generate an electric field in the inside of the storage (5). 

[0009] 

 A second aspect of the present disclosure is the first 

aspect in which the electrode (31) has an elongated shape, 

and the use position is a position at which the electrode 

(31) is in a state of extending from one end side to another 

end side of the storage (5) through a center portion of the 

storage (5). 

[0010] 

 In the second aspect, the electrode (31) having an 
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elongated shape is disposed to extend through a center 

portion of the storage (5) at the use time of the electric 

field generating device to thereby reduce differences in 

distances between the electrode (31) and inner wall surfaces 

of the storage (5) around the electrode (31). Therefore, 

according to the aforementioned configuration, it is 

possible to generate electric fields having similar sizes 

between the electrode (31) and the inner wall surfaces of 

the storage (5) and reduce differences in effects of 

maintaining freshness depending on storage locations. 

[0011] 

 A third aspect of the present disclosure is the second 

aspect in which the electrode (31) has flexibility, the 

supporting member (33) is configured to be able to wind up 

the electrode (31), and the housing position is a position 

at which the electrode (31) is in a state of being wound up 

by the supporting member (33). 

[0012] 

 In the third aspect, the electrode (31) can be wound up 

by the supporting member (33) to be housed at the disuse 

time when no electric field is generated in the inside of 

the storage (5). It is thus possible to house the electrode 

(31) at a location where the electrode (31) is not 

obstructive, without dismounting the electrode (31), when 

cargos other than fresh food are to be stored. 
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[0013] 

 A fourth aspect of the present disclosure is the second 

aspect in which the electrode (31) has elasticity, the 

supporting member (33) is configured to be able to house the 

electrode (31), and the housing position is a position at 

which the electrode (31) is in a state of being contracted 

and housed in the supporting member (33). 

[0014] 

 In the fourth aspect, the electrode (31) can be 

contracted and housed in the supporting member (33) at the 

disuse time when no electric field is generated in the 

inside of the storage (5). It is thus possible to house the 

electrode (31) at a location where the electrode (31) is not 

obstructive, without dismounting the electrode (31), when 

cargos other than fresh food are to be stored. 

[0015] 

 A fifth aspect of the present disclosure is the third 

aspect or the fourth aspect in which one end portion of the 

electrode (31) is fixed to the supporting member (33), the 

supporting member (33) is provided near a first side wall 

(14) on the one end side of the storage (5), and the fixing 

member (34) is configured to fix the electrode (31) 

immovably at the use position by fixing another end portion 

of the electrode (31) to a second side wall (7a) on the 

other end side of the storage (5). 
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[0016] 

 In the fifth aspect, it is possible to easily move the 

electrode (31) from the housing position to the use position 

by pulling out the electrode (31) wound up by or housed in 

the supporting member (33) that is provided near the first 

side wall (14) on one end side of the storage (5) and fixing 

the electrode (31) to the second side wall (7a) on the other 

end side of the storage (5). Conversely, it is possible to 

move the electrode (31) easily from the use position to the 

housing position by releasing the fixation by the fixing 

member (34) and winding up or contracting the electrode 

(31). 

[0017] 

 A sixth aspect of the present disclosure is a cold 

storage including a storage (5) for food and a refrigeration 

apparatus (10) configured to cool an inside of the storage 

(5). The cold storage includes the electric field generating 

device (30) in any one of the first to fifth aspects. 

[0018] 

 In the sixth aspect, it is possible to generate an 

electric field stably in the inside of the storage (5) of 

the cold storage. 

Brief Description of Drawings 

[0019] 

 [Fig. 1] Fig. 1 is a sectional view of a reefer 



- 7 - 

container according to Embodiment 1. 

 [Fig. 2] Fig. 2 is a perspective view illustrating a 

container refrigeration apparatus provided at a reefer 

container according to Embodiment 1. 

 [Fig. 3] Fig. 3 is a schematic view illustrating a 

general configuration of an electric field generating device 

provided at a reefer container according to Embodiment 1. 

 [Fig. 4] Fig. 4 is a sectional view taken along line 

IV-IV in Fig. 1. 

 [Fig. 5] Fig. 5 is a sectional view taken along line V-

V in Fig. 4. 

 [Fig. 6] Fig. 6 is a schematic view illustrating a 

general configuration of an electric field generating device 

provided at a reefer container according to Embodiment 2. 

 [Fig. 7] Fig. 7 is a sectional view of a reefer 

container according to a different embodiment, the view 

corresponding to Fig. 5. 

Description of Embodiments 

[0020] 

 <<Embodiment 1>> 

 In Embodiment 1, an example in which an electric field 

generating device according to the present disclosure is 

applied to a reefer container will be described. 

[0021] 

 A reefer container (cold storage) (1) includes a 
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container (5) that is a mobile-type storage for housing an 

article, such as fresh food, a container refrigeration 

apparatus (10) that is a refrigerating machine for 

regulating the temperature of an indoor space (S) of the 

container (5), and an electric field generating device (30). 

The electric field generating device (30) is provided to 

generate an electric field in the indoor space (S) of the 

container (5) and thereby keep freshness of fresh food 

stored in the indoor space (S). 

[0022] 

 [Container] 

 As illustrated in Fig. 1 to Fig. 4, the container (5) 

is a mobile-type storage to be used for land transport, 

marine transport, and the like. The container (5) has a 

parallelepiped box shape that opens at one end portion in 

the longitudinal direction. The one end portion of the 

container (5) is closed by the container refrigeration 

apparatus (10). A loading-unloading opening for loading a 

freight that is to be stored in the indoor space (S) or 

unloading the freight is formed at the other end portion of 

the container (5). The loading-unloading opening is closed 

by first and second openable doors (7a, 7b). The first and 

second openable doors (7a, 7b) constitute a second side wall 

on the side of the other end portion of the container (5). 

[0023] 



- 9 - 

 [Container Refrigeration Apparatus] 

 As illustrated in Fig. 1 and Fig. 2, the container 

refrigeration apparatus (10) is configured to cool the 

indoor space (S) of the container (5) that is to be used for 

land transport, marine transport, or the like. The container 

refrigeration apparatus (10) includes a refrigerant circuit 

(not illustrated) that includes a compressor (20), a 

radiator (21), an expansion valve (not illustrated), and an 

evaporator (23) and that performs a refrigeration cycle 

operation. The container refrigeration apparatus (10) is 

mounted at one end portion of the container (5) and closes 

the one end portion. 

[0024] 

 The container refrigeration apparatus (10) includes a 

casing (11) and a partition plate (14) provided on the back 

side (inside) of the casing (11). A protruding portion (12) 

that protrudes toward the inside is formed at a lower 

portion of the casing (11). The internal space (outdoor 

space) of the protruding portion (12) constitutes an outdoor 

housing space (S1), and an indoor housing space (S2) 

positioned above the protruding portion (12) is formed in an 

upper portion on the back side of the casing (11). The 

partition plate (14) constitutes a first side wall that 

closes one end portion of the container (5). 

[0025] 
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 The compressor (20), the radiator (21), an outdoor fan 

(25), an inverter box (15), and an electric-component box 

(16) are housed in the outdoor housing space (S1). The 

compressor (20) sends refrigerant to the radiator (21). The 

radiator (21) exchanges heat between refrigerant and outdoor 

air. The outdoor fan (25) is disposed above the radiator 

(21) and forms an airflow that passes through the radiator 

(21). A circuit board (not illustrated) of an inverter 

connected to the compressor (20) is housed in the inverter 

box (15). In the electric-component box (16), for example, a 

controller (17) that controls the operation of the container 

refrigeration apparatus (10) is housed. The controller (17) 

includes a microcomputer mounted on a control board, and a 

memory device (specifically, a semiconductor memory) that 

stores a software for operating the microcomputer. The 

controller (17) controls each device of the reefer container 

(1) on the basis of an operation instruction or a detection 

signal of a sensor. The aforementioned device arrangement in 

the outdoor housing space (S1) is one example and can be 

changed as necessary. 

[0026] 

 The evaporator (23) and an indoor fan (26) are mounted 

in the indoor housing space (S2). The indoor fan (26) 

supplies indoor air to the evaporator (23). In the 

evaporator (23), refrigerant that flows in a heat transfer 
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tube removes heat from the indoor air and cools the indoor 

air. A gap between the protruding portion (12) and the 

partition plate (14) serves as an indoor-air flow path (S3) 

in which indoor air flows. The upper end of the indoor-air 

flow path (S3) is in communication with the indoor housing 

space (S2), and the lower end thereof is in communication 

with the indoor space (S). 

[0027] 

 [Electric Field Generating Device] 

 As illustrated in Fig. 1, Fig. 3, and Fig. 4, the 

electric field generating device (30) includes an electrode 

(31), a voltage applying device (32), a supporting member 

(33), a fixing member (34), and an electric-field controller 

(35). 

[0028] 

 The electrode (31) is constituted by a conductive 

material and has an elongated shape and flexibility. The 

electrode (31) in the present embodiment is constituted by a 

metallic wire material. One end portion of the electrode 

(31) is fixed to the supporting member (33). The electrode 

(31) is supported by the supporting member (33) to be 

movable between a predetermined use position and a 

predetermined housing position. The use position and the 

housing position will be described later. 

[0029] 
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 The voltage applying device (32) is housed in the 

outdoor housing space (S1). Although no illustration is 

provided, the voltage applying device (32) includes an AC 

power supply device and a booster. The voltage applying 

device (32) is electrically connected to the electrode (31) 

and applies a voltage to the electrode (31). The voltage 

applying device (32) boosts, for example, a voltage that is 

output from a three-phase 400V AC power supply device to 0.5 

kV to 10 kV in the booster and applies the voltage to the 

electrode (31). 

[0030] 

 The supporting member (33) includes a reel drum (33a) 

that winds up the electrode (31), and a holder (33b) that 

houses the reel drum (33a). One end portion of the electrode 

(31) is fixed to the reel drum (33a), and the reel drum 

(33a) has a size with which the entirety of the long 

electrode (31) can be wound up. The reel drum (33a) is 

rotatably held by the holder (33b). The reel drum (33a) has 

a shaft connected to a driving device (not illustrated) and 

is configured to wind up the electrode (31) that is pulled 

out by being driven to rotate by the driving device. The 

reel drum (33a) is configured such that the electrode (31) 

can be pulled out manually. Although no illustration is 

provided, the holder (33b) is provided with a stopper that 

restricts rotation of the reel drum (33a). 
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[0031] 

 With such a configuration, the supporting member (33) 

supports the electrode (31) to be movable between a 

predetermined use position and a predetermined housing 

position that differs from the use position. 

[0032] 

 The predetermined use position is a position of the 

electrode (31) at which an electric field can be generated 

in the indoor space (S) of the container (5) in response to 

a voltage applied to the electrode (31). In Embodiment 1, a 

position at which the electrode (31) is in a state of 

extending from one end side to the other end side of the 

container (5) through a center portion of the container (5) 

is the use position. More specifically, in Embodiment 1, a 

position at which the electrode (31) is in a state of 

extending in the longitudinal direction of the container (5) 

through a center portion of a section orthogonal to the 

longitudinal direction of the container (5) is the use 

position. 

[0033] 

 The predetermined housing position is a position in the 

indoor space (S) of the container (5) other than a loading 

space for cargos (6). In Embodiment 1, a position at which 

the electrode (31) is in a state of being wound up by the 

supporting member (33) is the housing position. In other 
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words, the housing position in Embodiment 1 is a position at 

which the electrode (31) is in a state of being wound up by 

the reel drum (33a) in the holder (33b) of the supporting 

member (33). 

[0034] 

 The fixing member (34) includes first and second hooks 

(34a, 34b). The first hook (34a) is fixed to an inside 

surface of the first openable door (7a) of the two openable 

doors (7a, 7b) that close the loading-unloading opening of 

the container (5). The first openable door (7a) is a door 

that is closed first when the two openable doors (7a, 7b) 

are closed. The second hook (34b) is fixed to a tip of the 

electrode (31). The fixing member (34) is configured such 

that the second hook (34b) fixed to the tip of the electrode 

(31) pulled out from the housing position to the use 

position is hooked on the first hook (34a) fixed to the 

first openable door (7a) to thereby fix the electrode (31) 

immovably at the use position. 

[0035] 

 The electric-field controller (35) includes a 

microcomputer mounted on a control board, and a memory 

device (specifically, a semiconductor memory) that stores a 

software for operating the microcomputer. The electric-field 

controller (35) controls each device of the electric field 

generating device (30) on the basis of an operation 
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instruction or a detection signal of a sensor. 

[0036] 

 - Operation Action- 

 <Operation Action of Refrigeration Apparatus> 

 The operation of the container refrigeration apparatus 

(10) is started by starting the compressor (20), the outdoor 

fan (25), and the indoor fan (26). In the refrigerant 

circuit of the container refrigeration apparatus (10), 

refrigerant discharged by the compressor (20) is sent to the 

radiator (21). In the radiator (21), the refrigerant that 

circulates therein exchanges heat with outdoor air sent by 

the outdoor fan (25). As a result, the refrigerant releases 

heat into the outdoor air and condenses. 

[0037] 

 The refrigerant that has condensed in the radiator (21) 

is decompressed by the expansion valve and then sent to the 

evaporator (23). In the evaporator (23), the refrigerant 

that circulates therein exchanges heat with indoor air sent 

by the indoor fan (26). As a result, the refrigerant absorbs 

heat from the indoor air and evaporates, thereby cooling the 

indoor air. As illustrated in Fig. 1, the indoor air flows 

into the indoor housing space (S2) from the upper side of 

the partition plate (14) and passes through the evaporator 

(23). After being cooled in the evaporator (23), the indoor 

air returns to the indoor space (S) from the lower side of 
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the partition plate (14). The refrigerant that has 

evaporated in the evaporator (23) is sucked by the 

compressor (20) and compressed again. 

[0038] 

 <Operation of Electric Field Generating Device> 

 [Moving Operation of Electrode] 

 In the electric field generating device (30), the 

position of the electrode (31) is changed between a position 

for use time when an electric field is generated in the 

indoor space (S) of the container (5) and a position for 

disuse time when no electric field is generated in the 

indoor space (S) of the container (5). 

[0039] 

 Specifically, at the use time, the electrode (31) is 

pulled out from the housing position at which the electrode 

(31) is wound up by the supporting member (33) to the use 

position at which the electrode (31) is in a state of 

extending in the longitudinal direction of the container (5) 

through a center portion of a section orthogonal to the 

longitudinal direction of the container (5). Then, the 

second hook (34b) fixed to the tip of the electrode (31) is 

hooked on the first hook (34a) fixed to the first openable 

door (7a). As described above, the electrode (31) is fixed 

immovably at the use position by the fixing member (34). 

[0040] 
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 At disuse time, the second hook (34b) hooked on the 

first hook (34a) is dismounted from the first hook (34a), 

and the electrode (31) is wound up by the supporting member 

(33) to be moved from the use position to the housing 

position. 

[0041] 

 In the case of Embodiment 1, when the cargos (6) to be 

loaded in the container (5) are not fresh food and the like 

and do not require generation of an electric field in the 

indoor space (S), the electrode (31) of the electric field 

generating device (30) is kept housed at the housing 

position. When the cargos (6) to be loaded in the container 

(5) are fresh food and the like and require generation of an 

electric field in the indoor space (S), the electrode (31) 

of the electric field generating device (30) is moved from 

the housing position to the use position. 

[0042] 

 Moving of the electrode (31) is performed, for example, 

when the cargos (6) are to be loaded from the far side (one 

end side) to the near side (the other end side) of the 

container (5), by gradually pulling out the electrode (31) 

from the supporting member (33) and inserting the electrode 

(31) into a gap between the cargos (6). When the cargos (6) 

are loaded up to the near side (the other end side) of the 

container (5) and when the electrode (31) is pulled out to 
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the near side (the other end side) of the container (5), the 

first openable door (7a) is closed. Next, the second hook 

(34b) fixed to the tip of the electrode (31) pulled out to 

the near side (the other end side) of the container (5) is 

hooked on the first hook (34a) fixed to the first openable 

door (7a). Consequently, the electrode (31) is fixed 

immovably at the use position. After the electrode (31) is 

fixed, the second openable door (7b) is closed. 

[0043] 

 Conversely, to unload the cargos (6) from the container 

(5), the second openable door (7b) is first opened, and the 

second hook (34b) hooked on the first hook (34a) fixed to 

the first openable door (7a) is dismounted. Then, the first 

openable door (7a) is opened, and the cargos (6) are 

unloaded sequentially from those at the near side (the other 

end side) of the container (5). Next, the electrode (31) is 

wound up by the supporting member (33) to be returned from 

the use position to the housing position. The electrode (31) 

may be gradually wound up by the supporting member (33) 

along with unloading of the cargos (6) or may be wound up by 

the supporting member (33) after all of the cargos (6) are 

unloaded. 

[0044] 

 [Electric Field Generating Operation of Electric Field 

Generating Device] 
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 In the electric field generating device (30), the 

electric-field controller (35) controls the operation of the 

voltage applying device (32), and a predetermined AC voltage 

is applied from the voltage applying device (32) to the 

electrode (31). Consequently, an electric field is formed 

between the electrode (31) and each inner wall surface of 

the grounded container (5). Due to thus formed electric 

field, freshness of fresh food stored in the container (5) 

is easily maintained. 

[0045] 

 Incidentally, in an existing electric field generating 

device, a plate-shaped electrode is mounted on an inner wall 

surface (ceiling surface, floor surface, side surface) of a 

storage, and an electric field is generated between the 

inner wall surface and an opposite surface. However, in such 

a configuration, an electric field is generated also between 

the plate-shaped electrode and inner wall surfaces adjacent 

to edge portions of the electrode and between the electrode 

and a grounded surface. It is thus not possible to generate 

an electric field uniformly in an indoor space. Therefore, 

the sizes of electric fields greatly differ depending on 

locations, and there is a problem that an intended effect is 

not exerted for maintaining freshness of fresh food. 

[0046] 

 In contrast, in Embodiment 1, the electrode (31) is 
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fixed immovably at the use position at which the electrode 

(31) is in a state of extending in the longitudinal 

direction of the container (5) through a center portion of a 

section orthogonal to the longitudinal direction of the 

container (5), as illustrated in Fig. 3, at the use time 

when an electric field is generated in the indoor space (S) 

of the container (5). Due to the electrode (31) being fixed 

at such a position, differences in distances between the 

electrode (31) and four inner wall surfaces that surround 

the electrode (31) are reduced. 

[0047] 

 For example, as illustrated in Fig. 5, when the section 

orthogonal to the longitudinal direction of the container 

(5) has a square shape, a distance Da between the electrode 

(31) and a ceiling surface (5a), a distance Db between the 

electrode (31) and a floor surface (5b), a distance Dc 

between the electrode (31) and a left side surface (5c), and 

a distance Dd between the electrode (31) and a right side 

surface (5d) are equal to each other (Da = Db = Dc = Dd). 

Consequently, the sizes of electric fields generated between 

the electrode (31) and the four inner wall surfaces (5a to 

5d) are substantially equal to each other. In other words, 

the sizes of electric fields generated by the electric field 

generating device (30) do not become excessively large or 

excessively small at each location in the indoor space (S) 
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of the container (5). Therefore, electric fields of uniform 

sizes can be generated in the entirety of the indoor space 

(S) of the container (5) by the electric field generating 

device (30). Accordingly, it is possible to reduce 

differences in effects of maintaining freshness depending on 

storage locations. 

[0048] 

 - Effects of Embodiment 1 - 

 The electric field generating device (30) according to 

Embodiment 1 includes the electrode (31) and the voltage 

applying device (32) that applies a voltage to the electrode 

(31) and generates an electric field in the indoor space (S) 

of the container (5). The electric field generating device 

(30) also includes the supporting member (33) that supports 

the electrode (31) to be movable between a predetermined use 

position at which an electric field can be generated in the 

indoor space (S) of the container (5) and a predetermined 

housing position that differs from the use position, and the 

fixing member (34) that fixes the electrode (31) immovably 

at the use position. 

[0049] 

 In the electric field generating device (30) according 

to Embodiment 1, the electrode (31) is supported by the 

supporting member (33) to be movable between the use 

position and the housing position. In other words, in the 
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electric field generating device (30) according to 

Embodiment 1, the electrode (31) is configured to be 

movable. Therefore, at disuse time when no electric field is 

generated in the indoor space (S) of the container (5), the 

electrode (31) is housed at a predetermined housing position 

to be disposed not to obstruct loading and unloading of 

cargos. 

[0050] 

 In addition, due to including the fixing member (34), 

the electric field generating device (30) according to 

Embodiment 1 is capable of immovably fixing the movable 

electrode (31) at the use position. Therefore, even when the 

electric field generating device (30) is used in the 

container (5) for transport, the position of the electrode 

(31) is not changed at the use time, and it is possible to 

stably generate an electric field in the indoor space (S) of 

the container (5). 

[0051] 

 In the electric field generating device (30) according 

to Embodiment 1, the electrode (31) has an elongated shape, 

and a position at which the electrode (31) is in a state of 

extending from one end side to the other end side of the 

container (5) through a center portion of the container (5) 

is the use position. 

[0052] 
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 In the electric field generating device (30) according 

to Embodiment 1, the electrode (31) having an elongated 

shape is disposed to extend through a center portion of the 

container (5) at the use time of the electric field 

generating device (30) to thereby reduce differences in 

distances between the electrode (31) and the inner wall 

surfaces (ceiling surface (5a), floor surface (5b), side 

surfaces (5c, 5d)) of the container (5) around the electrode 

(31). Therefore, the electric field generating device (30) 

according to Embodiment 1 is capable of generating electric 

fields having similar sizes between the electrode (31) and 

the inner wall surfaces (ceiling surface (5a), floor surface 

(5b), side surfaces (5c, 5d)) of the container (5). In other 

words, electric fields of uniform sizes can be generated in 

the entirety of the indoor space (S) of the container (5) by 

the electric field generating device (30). Accordingly, it 

is possible to reduce differences in effects of maintaining 

freshness depending on storage locations. 

[0053] 

 In the electric field generating device (30) according 

to Embodiment 1, the electrode (31) has flexibility, and the 

supporting member (33) is configured to be able to wind up 

the electrode (31). A position at which the electrode (31) 

is in a state of being wound up by the supporting member 

(33) is the housing position. 
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[0054] 

 In the electric field generating device (30) according 

to Embodiment 1, the electrode (31) can be wound up by the 

supporting member (33) to be housed at the disuse time when 

no electric field is generated in the indoor space (S) of 

the container (5). It is thus possible to house the 

electrode (31) at a location where the electrode (31) is not 

obstructive, without dismounting the electrode (31), when 

cargos other than fresh food are to be stored. In addition, 

the electrode (31) is easily movable between the use 

position and the housing position by the winding-up 

structure. 

[0055] 

 Moreover, in the electric field generating device (30) 

according to Embodiment 1, one end portion of the electrode 

(31) is fixed to the supporting member (33), and the 

supporting member (33) is provided at the partition plate 

(14) on one end side of the container (5). Furthermore, in 

the electric field generating device (30) according to 

Embodiment 1, the fixing member (34) fixes the other end 

portion of the electrode (31) to the first openable door 

(7a) on the other end side of the container (5) to thereby 

fix the electrode (31) immovably at the use position. 

[0056] 

 As described above, in the electric field generating 
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device (30) according to Embodiment 1, it is possible to 

easily move the electrode (31) from the housing position to 

the use position by pulling out the electrode (31) that is 

wound up by the supporting member (33) provided at the 

partition plate (14) on one end side of the container (5) 

and fixing the electrode (31) to the first openable door 

(7a) on the other end side of the container (5). Conversely, 

it is possible to easily move the electrode (31) from the 

use position to the housing position by releasing the 

fixation by the fixing member (34) and winding up the 

electrode (31). 

[0057] 

 The reefer container (1) according to Embodiment 1 is a 

cold storage including the container (5) and the container 

refrigeration apparatus (10) that cools the inside of the 

container (5), the cold storage being provided with the 

electric field generating device (30). 

[0058] 

 Due to including the electric field generating device 

(30), the reefer container (1) according to Embodiment 1 can 

stably generate an electric field in the indoor space (S) of 

the container (5) of the reefer container (1). 

[0059] 

 - Modification of Embodiment 1 - 

 In a modification of Embodiment 1, configurations of 
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the electrode (31) and the supporting member (33) of the 

electric field generating device (30) in Embodiment 1 are 

changed. 

[0060] 

 In a modification of Embodiment 1, the electrode (31) 

is constituted by an elastic conductive material and has an 

elongated shape and elasticity. The supporting member (33) 

does not include the reel drum (33a) and includes only the 

holder (33b). One end portion of the electrode (31) is fixed 

to an inner wall surface of the holder (33b). 

[0061] 

 With such a configuration, the electrode (31) is 

expanded or contracted to be moved to the use position or 

the housing position in a modification of Embodiment 1. 

[0062] 

 Specifically, at the use time of the electric field 

generating device (30) for generating an electric field in 

the indoor space (S) of the container (5), the second hook 

(34b) fixed to the tip of the electrode (31) is pulled to 

expand the electrode (31) and move the electrode (31) from 

the housing position at which the electrode (31) is housed 

in the holder (33b) of the supporting member (33) to the use 

position at which the electrode (31) is in a state of 

extending in the longitudinal direction of the container (5) 

through a center portion of a section orthogonal to the 
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longitudinal direction of the container (5). Then, the 

second hook (34b) fixed to the tip of the electrode (31) is 

hooked on the first hook (34a) fixed to the first openable 

door (7a). As described above, the electrode (31) is fixed 

immovably at the use position by the fixing member (34). 

[0063] 

 At the disuse time of the electric field generating 

device (30) for generating no electric field in the indoor 

space (S) of the container (5), the second hook (34b) hooked 

on the first hook (34a) is dismounted from the first hook 

(34a), and the electrode (31) is contracted to be moved from 

the use position to the housing position. 

[0064] 

 As described above, in the electric field generating 

device (30) according to a modification of Embodiment 1, the 

electrode (31) has elasticity, the supporting member (33) is 

configured to be able to house the electrode (31), and a 

position at which the electrode (31) is in a state of being 

contracted and housed in the supporting member (33) is the 

housing position. 

[0065] 

 In the electric field generating device (30) according 

to a modification of Embodiment 1, the electrode (31) can be 

contracted and housed in the supporting member (33) at the 

disuse time when no electric field is generated in the 
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inside of the container (5). It is thus possible to house 

the electrode (31) at a location where the electrode (31) is 

not obstructive, without dismounting the electrode (31), 

when cargos other than fresh food are to be stored. In 

addition, the electrode (31) is easily movable between the 

use position and the housing position by only being expanded 

or contracted. 

[0066] 

 In the electric field generating device (30) according 

to a modification of Embodiment 1, one end portion of the 

electrode (31) is fixed to the supporting member (33), and 

the supporting member (33) is provided at the partition 

plate (14) on one end side of the container (5). In the 

electric field generating device (30) according to a 

modification of Embodiment 1, the fixing member (34) fixes 

the electrode (31) at the use position immovably by fixing 

the other end portion of the electrode (31) to the first 

openable door (7a) on the other end side of the container 

(5). 

[0067] 

 As described above, in the electric field generating 

device (30) according to a modification of Embodiment 1, it 

is possible to easily move the electrode (31) from the 

housing position to the use position by pulling out the 

electrode (31) housed in the supporting member (33) that is 
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provided at the partition plate (14) on one end side of the 

container (5) and fixing the electrode (31) to the first 

openable door (7a) on the other end side of the container 

(5). Conversely, it is possible to move the electrode (31) 

easily from the use position to the housing position by 

releasing the fixation by the fixing member (34) and 

contracting the electrode (31). 

[0068] 

 <<Embodiment 2>> 

 In Embodiment 2, configurations of the electrode (31), 

the supporting member (33), and the fixing member (34) of 

the electric field generating device (30) in Embodiment 1 

are changed. 

[0069] 

 As illustrated in Fig. 6, the electrode (31) in 

Embodiment 2 is constituted by a rod-shaped member formed of 

a conductive member that does not have flexibility and 

elasticity. 

[0070] 

 The supporting member (33) is constituted by a lifting 

mechanism that lifts and lowers the rod-shaped electrode 

(31) between a housing position near the ceiling surface 

(5a) and a use position below the housing position and at 

which the rod-shaped electrode (31) is in a state of 

extending in the longitudinal direction of the container (5) 
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through a center portion of a section orthogonal to the 

longitudinal direction of the container (5). 

[0071] 

 The fixing member (34) is constituted by holding 

members that are fixed to the partition plate (14) and the 

first openable door (7a) and that hold one end portion and 

the other end portion of the electrode (31) at the use 

position, respectively. The holding members may be any 

members that are configured not to be disposed at a moving 

path during moving of the electrode (31) and configured to 

be able to hold one end portion and the other end portion of 

the electrode (31) after the electrode (31) reaches the use 

position. 

[0072] 

 With such a configuration, the electrode (31) is 

movable between the use position and the housing position by 

the supporting member (33) lifting and lowering the 

electrode (31) in Embodiment 2. 

[0073] 

 Specifically, at the use time of the electric field 

generating device (30) for generating an electric field in 

the indoor space (S) of the container (5), the electrode 

(31) is lowered by the supporting member (33) to move the 

electrode (31) from the housing position near the ceiling 

surface (5a) to the use position at which the electrode (31) 
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is in a state of extending in the longitudinal direction of 

the container (5) through a center portion of a section 

orthogonal to the longitudinal direction of the container 

(5). Then, the two fixing members (34) hold one end portion 

and the other portion of the electrode (31), thereby causing 

the electrode (31) to be immovable at the use position. 

[0074] 

 Meanwhile, at the disuse time of the electric field 

generating device (30) for generating no electric field in 

the indoor space (S) of the container (5), the two fixing 

members (34) are dismounted from the electrode (31), and the 

electrode (31) is lifted by the supporting member (33) to be 

moved from the use position to the housing position. 

[0075] 

 - Effects of Embodiment 2 - 

 Also in the electric field generating device (30) 

according to Embodiment 2, the electrode (31) is supported 

by the supporting member (33) to be movable between the use 

position and the housing position. In other words, also in 

the electric field generating device (30) according to 

Embodiment 2, the electrode (31) is configured to be 

movable. Therefore, at disuse time when no electric field is 

generated in the indoor space (S) of the container (5), the 

electrode (31) is housed at a predetermined housing position 

to be disposed not to obstruct loading and unloading of 
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cargos. 

[0076] 

 In addition, due to including the fixing member (34), 

the electric field generating device (30) according to 

Embodiment 2 is also capable of immovably fixing the movable 

electrode (31) at the use position. Therefore, even when the 

electric field generating device (30) is used in the 

container (5) for transport, the position of the electrode 

(31) is not changed at the use time, and it is possible to 

stably generate an electric field in the indoor space (S) of 

the container (5). 

[0077] 

 In addition, also in the electric field generating 

device (30) according to Embodiment 2, the electrode (31) 

having an elongated shape is disposed to extend through a 

center portion of the container (5) at the use time of the 

electric field generating device (30) to thereby reduce 

differences in distances between the electrode (31) and the 

inner wall surfaces (ceiling surface (5a), floor surface 

(5b), side surfaces (5c, 5d)) of the container (5) around 

the electrode (31). Therefore, the electric field generating 

device (30) according to Embodiment 2 is also capable of 

generating electric fields having similar sizes between the 

electrode (31) and the inner wall surfaces (ceiling surface 

(5a), floor surface (5b), side surfaces (5c, 5d)) of the 
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container (5). In other words, electric fields of uniform 

sizes can be generated in the entirety of the indoor space 

(S) of the container (5) by the electric field generating 

device (30). Accordingly, it is possible to reduce 

differences in effects of maintaining freshness depending on 

storage locations. 

[0078] 

 <<Other Embodiments>> 

 In the aforementioned embodiments and modification of 

the electric field generating device (30), the electrode 

(31) has a linear or rod-like elongated shape. The shape of 

the electrode (31) is, however, not limited to an elongated 

shape. The electrode (31) may have an undeformable plate 

shape or may have a sheet shape. 

[0079] 

 In the electric field generating device (30) according 

to the aforementioned embodiments and modification, the 

supporting member (33) supports the electrode (31) to be 

movable between the use position and the housing position by 

supporting the electrode (31) to be able to be pulled out 

and wound up, supporting the electrode (31) to be able to be 

expanded and contracted, or supporting the electrode (31) to 

be able to be lifted and lowered. The supporting member (33) 

is, however, not limited to those described above. The 

supporting member (33) may be any member that is capable of 
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supporting, in accordance with the shape of the electrode 

(31), the electrode (31) to be movable between a 

predetermined use position for generating an electric field 

in the indoor space (S) and a predetermined housing position 

at which the electrode (31) does not obstruct loading and 

unloading of the cargos (6). 

[0080] 

 In the electric field generating device (30) according 

to the aforementioned embodiments and modification, the 

fixing member (34) is constituted by the hooks (34a, 34b) or 

the holding members. The fixing member (34) is, however, not 

limited thereto and may be any member that is capable of 

fixing the electrode (31) immovably at a predetermined use 

position in accordance with the shape of the electrode (31). 

[0081] 

 In the electric field generating device (30) according 

to the aforementioned embodiments and modification, an 

electric field is generated in the indoor space (S) by only 

the one electrode (31) having an elongated shape. The number 

of the electrodes (31) is, however, not limited to one and 

may be two or more. For example, the rod-shaped electrode 

(31) illustrated in Fig. 6 may be constituted by a plurality 

of electrodes (31), and each electrode (31) may be provided 

with the supporting member (33) constituted by a lifting 

mechanism, and the fixing member (34). 
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[0082] 

 In addition, as illustrated in Fig. 7, four auxiliary 

electrodes (36) each configured similarly to the electrode 

(31) having an elongated shape may be provided such that the 

state of extending in the longitudinal direction of the 

container (5) through four corner portions of a section 

orthogonal to the longitudinal direction of the container 

(5) is the use position, and the supporting members (33) and 

the fixing members (34) for supporting and fixing, 

respectively, the four auxiliary electrodes (36) may be 

provided. Due to the auxiliary electrodes (36) provided at 

the corner portions, at each of which a distance from the 

electrode (31) is large and the strength of the electric 

field is weak, in the indoor space (S) of the container (5), 

nonuniformity of the electric fields generated in the indoor 

space (S) is further suppressed. 

[0083] 

 The configuration of the container refrigeration 

apparatus (10) in the aforementioned embodiments and 

modification is not limited to those described above and may 

be changed to other configurations. 

[0084] 

 Although embodiments and modifications have been 

described above, it should be understood that various 

changes in the forms and the details are possible without 
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departing from the gist and the scope of the claims. The 

above embodiments and modifications may be combined and 

replaced, as appropriate, as long as the directed functions 

of the present disclosure are not lost. 

Industrial Applicability 

[0085] 

 As described above, the present disclosure is useful 

for an electric field generating device and a cold storage 

including the electric field generating device. 

Reference Signs List 

[0086] 

 1  reefer container (cold storage) 

 5  container (storage) 

 7a  first openable door (second side wall) 

 10  container refrigeration apparatus (refrigeration 

apparatus) 

 14  partition plate (first side wall) 

 30  electric field generating device 

 31  electrode 

 32  voltage applying device 

 33  supporting member 

 34  fixing member 

 S  indoor space 
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CLAIMS 

[Claim 1] 

 An electric field generating device comprising an 

electrode (31) and a voltage applying device (32) configured 

to apply a voltage to the electrode (31), the electric field 

generating device being configured to generate an electric 

field in an inside of a storage (5) for food, 

 wherein the electric field generating device comprises: 

 a supporting member (33) configured to support the 

electrode (31) to be movable between a predetermined use 

position at which the electric field can be generated in the 

inside of the storage (5) and a predetermined housing 

position that differs from the use position; and 

 a fixing member (34) configured to fix the electrode 

(31) immovably at the use position. 

[Claim 2] 

 The electric field generating device according to claim 

1, 

 wherein the electrode (31) has an elongated shape, and 

 the use position is a position at which the electrode 

(31) is in a state of extending from one end side to another 

end side of the storage (5) through a center portion of the 

storage (5). 

[Claim 3] 

 The electric field generating device according to claim 
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2, 

 wherein the electrode (31) has flexibility, 

 the supporting member (33) is configured to be able to 

wind up the electrode (31), and 

 the housing position is a position at which the 

electrode (31) is in a state of being wound up by the 

supporting member (33). 

[Claim 4] 

 The electric field generating device according to claim 

2, 

 wherein the electrode (31) has elasticity, 

 the supporting member (33) is configured to be able to 

house the electrode (31), and 

 the housing position is a position at which the 

electrode (31) is in a state of being contracted and housed 

in the supporting member (33). 

[Claim 5] 

 The electric field generating device according to claim 

3 or claim 4, 

 wherein one end portion of the electrode (31) is fixed 

to the supporting member (33), 

 the supporting member (33) is provided near a first 

side wall (14) on the one end side of the storage (5), and 

 the fixing member (34) is configured to fix the 

electrode (31) immovably at the use position by fixing 
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another end portion of the electrode (31) to a second side 

wall (7a) on the other end side of the storage (5). 

[Claim 6] 

 A cold storage comprising a storage (5) for food and a 

refrigeration apparatus (10) configured to cool an inside of 

the storage (5), 

 wherein the cold storage comprises the electric field 

generating device (30) according to any one of claims 1 to 

5. 


