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DESCRIPTION

REFRIGERATION APPARATUS FOR SHIPPING, AND SHIPPING CONTAINER

TECHNICAL FIELD
[0001]

The present disclosure relates to arefrigeration apparatus for transport and a transport
container.
BACKGROUND ART
[0002]

Patent Document 1 discloses a refrigeration apparatus for transport. The refrigeration
apparatus for transport is provided in a container body. As illustrated in FIG. 2 of Patent
Document 1, a casing of arefrigeration apparatus for transport is provided with a front panel
(partition portion). The partition portion partitions between an outdoor space and an
accommodation chamber. A heat exchanger and a fan are disposed in the accommodation
chamber. A plurality of holes are provided in the partition portion. When the fan is operated,
outdoor air enters the accommodation chamber through the plurality of holes. The air that has
entered the accommodation chamber passes through the heat exchanger and is then blown out

to the outdoor space.

CITATION LIST
PATENT DOCUMENT
[0003]
Patent Document 1. U.S. Patent Application Publication No. 2019/0041115

specification



10

15

20

25

SUMMARY OF THE INVENTION
TECHNICAL PROBLEM
[0004]

The refrigeration apparatus for transport is transported outdoors. Therefore, sunlight
may enter the accommodation chamber through the plurality of holes. In this case, the entered
light would reach the heat exchanger, thereby possibly leading to deterioration of the heat
exchanger.

[0005]
An object of the present disclosure is to retard the deterioration of a heat exchanger

caused by sunlight.

SOLUTION TO THE PROBLEM
[0006]

A first aspect is directed to a refrigeration apparatus for transport, including:

a heat exchanger (32);

a casing (11) forming an accommodation chamber (S2) for housing the heat exchanger
(32) therein,

the casing (11) being provided with a partition portion (16) extending in a vertical
direction so as to partition an outdoor space (O) and the accommodation chamber (S2) from
each other,

the partition portion (16) having an opening (73, 80) for providing communication
between the outdoor space (O) and the accommodation chamber (S2); and

an eaves portion (91) above the opening (73, 80).

[0007]
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In the first aspect, the eaves portion (91) blocks the sunlight, thereby making it possible
to reduce the entry of the sunlight into the opening (73, 80).
[0008]

A second aspect is directed to the refrigeration apparatus for transport of the first aspect,
wherein

the eaves portion (91) is provided at an upper edge of the opening (73, 80).
[0009]

In the second aspect, the eaves portion (91) can reduce the entry of sunlight coming
from above.
[0010]

A third aspect is directed to the refrigeration apparatus for transport of the first or
second aspect, further including:

sidewall portions (92, 93) on lateral sides of the opening (73, 80).
[0011]

In the third aspect, the sidewall portions (92, 93) can reduce the entry of sunlight
coming from the lateral sides of the opening (73, 80).
[0012]

A fourth aspect of the present disclosure is directed to the refrigeration apparatus for
transport of the third aspect, wherein

the eaves portion (91) has a shape continuous with the sidewall portions (92, 93).
[0013]

The fourth aspect can reduce the entry of sunlight coming from directions ranging from
upper and lateral sides of the opening (73, 80).
[0014]

A fifth aspect of the present disclosure is directed to the refrigeration apparatus for
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transport of any one of the first to fourth aspects, wherein

the opening (73, 80) is a long hole elongated in a horizontal direction.
[0015]

In the fifth aspect, the horizontally long opening (73, 80) can reduce the entry of
sunlight coming from above into the opening (73, 80).

[0016]

A sixth aspect of the present disclosure is directed to the refrigeration apparatus for
transport of any one of the first to fifth aspects, wherein

the eaves portion (91) includes a portion extending downward.

[0017]

In the sixth aspect, the upper portion of the opening (73, 80) can be covered with the
eaves portion (91), so that the entry of sunlight into the opening (73, 80) can be reduced.
[0018]

A seventh aspect is directed to the refrigeration apparatus for transport of any one of
the first to sixth aspects, further including:

a fan (34) provided in the accommodation chamber (S2), wherein

the opening (73, 80) includes a suction port (80) through which air transferred by the
fan (34) is sucked in.

[0019]

In the seventh aspect, the entry of sunlight into the accommodation chamber (S2)
through the suction port (80) can be reduced.
[0020]

An eighth aspect is directed to the refrigeration apparatus for transport of any one of
the first to seventh aspects, wherein

the heat exchanger (32) is a four-side heat exchanger having a substantially
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quadrangular shape or a three-side heat exchanger configured in a U shape in a front view
viewed from the outdoor space (O) toward the accommodation chamber (S2), and

the opening (73, 80) is located above the heat exchanger (32) in the front view.

[0021]

In the eighth aspect, the opening (73, 80) is disposed above the heat exchanger (32).
Thus, without the eaves portion (91), sunlight from above the opening (73, 80) is more likely
to reach the heat exchanger (32) through the suction port (80). However, the eaves portion (91)
provided above the opening (73, 80) can block the sunlight from above the opening (73, 80).
[0022]

A ninth aspect is directed to the refrigeration apparatus for transport of any one of the
first to eighth aspects, wherein

the partition portion (16) has a fork pocket (70), and

the opening (73, 80) includes an insertion opening (73) of the fork pocket (70).
[0023]

In the ninth aspect, a forklift can lift the refrigeration apparatus for transport with the
claw of the forklift inserted into the fork pocket (70). By providing the eaves portion (91) above
the insertion opening (73) of the fork pocket (70), it is possible to reduce sunlight reaching the
heat exchanger (32) through the insertion opening (73).

[0024]

A tenth aspect is directed to the refrigeration apparatus for transport of any one of the
first to ninth aspects, further including:

a coating film on a surface of the heat exchanger (32), the coating film being made of
a cationic paint.

[0025]

In the tenth aspect with the coating film made of a cationic paint on the surface of the
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heat exchanger (32), rusting or corrosion of the heat exchanger (32) due to the influence of
seawater or the like can be retarded. On the other hand, the coating film made of a cationic paint
is easily deteriorated by the influence of sunlight. However, by providing the eaves portion (91)
above the opening (73, 80), it is possible to reduce exposure of the coating film to sunlight,
thereby making it possible to retard the deterioration of the coating film.
[0026]

An eleventh aspect is directed to a transport container, including:

the refrigeration apparatus for transport (10) of any one of the first to tenth aspects;
and

a container body (2).

BRIEF DESCRIPTION OF THE DRAWINGS
[0027]

FIG. 1 is a perspective view illustrating a transport container according to an
embodiment as viewed from the front side.

FIG. 2 is a vertical cross-sectional view schematically illustrating an internal structure
of the transport container according to the embodiment.

FIG. 3 is a piping system diagram of a refrigerant circuit of a refrigeration apparatus
for transport according to the embodiment.

FIG. 4 is an enlarged front view of the vicinity of a front panel according to the
embodiment.

FIG. 5 is a perspective view of a fork pocket according to the embodiment as viewed
from the front side.

FIG. 6 is an enlarged perspective view of a main part of the front panel according to

the embodiment.
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FIG. 7 is an enlarged front view of a light shielding portion according to the
embodiment.

FIG. 8 is an enlarged rear view of the light shielding portion according to the
embodiment.

FIG. 9 is a cross-sectional view taken along line IX-IX of FIG. 4.

FIG. 10 is a view illustrating a first variation, being equivalent to FIG. 9.

FIG. 11 is a view illustrating a second variation, being equivalent to FIG. 7.

FIG. 12 is a perspective view of a fork pocket according to a third variation.

DESCRIPTION OF EMBODIMENTS
[0028]

An embodiment of the present disclosure will be described below with reference to the
drawings. The following embodiment is merely an exemplary one in nature, and is not intended
to limit the scope, applications, or use of the present invention.

[0029]

«Embodiment»

The present disclosure relates to a transport container (1). As illustrated in FIGS. 1 and
2, the transport container (1) includes a container body (2) and a refrigeration apparatus for
transport (10) provided in the container body (2). The transport container (1) is used for marine
transportation. The transport container (1) is conveyed by a marine transporter, such as a ship.
[0030]

<Container Body>

The container body (2) is formed in a hollow box-like shape. The container body (2)
is formed to be horizontally long. The container body (2) has an opening formed at one end in

the longitudinal direction. The refrigeration apparatus for transport (10) blocks the opening of
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the container body (2). Inside the container body (2), a storage space (5) for storing articles to
be transported is provided. Articles to be transported will be stored in the storage space (5). The
temperature of air in the storage space (5) (also referred to as “inside air”) is adjusted by the
refrigeration apparatus for transport (10)

[0031]

<Refrigeration Apparatus For Transport>

The refrigeration apparatus for transport (10) is attached to the opening of the container
body (2). The refrigeration apparatus for transport (10) includes a casing (11) and a refrigerant
circuit (C).

[0032]

<Casing>

As schematically illustrated in FIG. 2, the casing (11) includes a division wall (12) and
a partition plate (15).

[0033]

An internal flow path (20) is formed inside the division wall (12). Air for cooling the
articles to be transported in the storage space (5) flows through the internal flow path (20). An
external chamber (S) is formed outside the division wall (12). The division wall (12) separates
the internal flow path (20) from the external chamber (S).

[0034]

The division wall (12) includes an exterior wall (12a) and an interior wall (12b). The
exterior wall (12a) is located outside the container body (2). The interior wall (12b) is located
inside the container body (2). The exterior wall (12a) and the interior wall (12b) are made of,
for example, an aluminum alloy.

[0035]

The exterior wall (12a) closes the opening of the container body (2). The exterior wall
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(12a) is attached to a peripheral portion of the opening of the container body (2). A lower portion
of the exterior wall (12a) bulges toward the inside of the container body (2). The external
chamber (S) is formed in a portion of the exterior wall (12a) bulging toward the inside of the
container body (2).

[0036]

The interior wall (12b) faces the exterior wall (12a). The interior wall (12b) has a shape
conforming to the exterior wall (12a). The interior wall (12b) is disposed at a distance from the
exterior wall (12a). The lower portion of the interior wall (12b) bulges toward the inside of the
container body (2). A heat insulator (13) is provided between the interior wall (12b) and the
exterior wall (12a).

[0037]

The partition plate (15) is disposed on the inner side of the container body (2) with
respect to the interior wall (12b). The internal flow path (20) is formed between the division
wall (12) and the partition plate (15). An inflow port (21) is formed between an upper end of
the partition plate (15) and a top panel of the container body (2). An outflow port (22) is formed
between a lower end of the partition plate (15) and a lower end of the division wall (12). The
internal flow path (20) extends from the inflow port (21) to the outflow port (22).

[0038]

The internal flow path (20) includes an upper flow path (23) and a lower flow path
(24). The upper flow path (23) is an upper portion of the internal flow path (20). The lower flow
path (24) is a lower portion of the internal flow path (20). The lower flow path (24) is located
at a position corresponding to the bulging portion of the division wall (12).

[0039]
<Components of Refrigerant Circuit>

The refrigerant circuit (C) has refrigerant filled therein. The refrigerant circulates in
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the refrigerant circuit (C) to perform a vapor compression refrigeration cycle. The refrigerant
circuit (C) includes a compressor (31), an external heat exchanger (32), an expansion valve (33),
an internal heat exchanger (60), and a refrigerant pipe connecting these components.

[0040]

The compressor (31) is disposed in a first space (S1) corresponding to a lower portion
of the external chamber (S). The compressor (31) sucks and compresses a low-pressure
refrigerant. The compressor (31) discharges the compressed refrigerant as a high-pressure
refrigerant.

[0041]

The external heat exchanger (32) is disposed in a second space (S2) corresponding to
an upper portion of the external chamber (S). The external heat exchanger (32) is a fin-and-tube
heat exchanger. The external heat exchanger (32) is a so-called four-side heat exchanger. The
external heat exchanger (32) functions as a condenser or a radiator. The external heat exchanger
corresponds to a heat exchanger of the present disclosure.

[0042]

The internal heat exchanger (60) is arranged in the internal flow path (20). The internal
heat exchanger (60) is supported between the division wall (12) and the partition plate (15). The
internal heat exchanger (60) is disposed above the bulging portion of the interior wall (12b).
The internal heat exchanger (60) is a fin-and-tube heat exchanger. The internal heat exchanger
(60) functions as an evaporator.

[0043]

<External Fan>

The refrigeration apparatus for transport (10) includes a single external fan (34). The
external fan (34) is arranged in the second space (S2) of the external chamber (S). The external

fan (34) is arranged inside the four heat-exchange portions of the external heat exchanger (32).

10
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The external fan (34) is a propeller fan.
[0044]

When the external fan (34) operates, the outside air flows from the outside to the inside
of the external heat exchanger (32). The air inside the external heat exchanger (32) is blown out
of the casing (11).

[0045]

<Internal Fan>

The refrigeration apparatus for transport (10) includes two internal fans (35). The
internal fans (35) are arranged in the upper flow path (23) of the internal flow path (20). The
internal fans (35) are arranged above the internal heat exchanger (60). The internal fans (35)
are arranged upstream of the internal heat exchanger (60) in the direction of air flow. The
internal fans (35) are propeller fans. The internal fans (35) may be reduced to one, or may be
increased to three or more.

[0046]

When the internal fans (35) operate, the operation causes the internal air in the storage
space (5) to flow into the upper flow path (23) of the internal flow path (20) via the inflow port
(21). Air in the upper flow path (23) of the internal flow path (20) passes through the internal
heat exchanger (60) and flows through the lower flow path (24). The air in the lower flow path
(24) flows out into the storage space (5) via the outflow port (22).

[0047]

<Heater>

The refrigeration apparatus for transport (10) includes a heater (H). The heater (H) is
arranged below the internal heat exchanger (60). The heater (H) is attached to a lower portion
of the internal heat exchanger (60). When the heater (H) operates, the internal heat exchanger

(60) is heated. The heat of the heater (H) melts frost attached to the internal heat exchanger (60).

11
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The heater (H) is used to defrost the internal heat exchanger (60).
[0048]

<Electric Component Box>

As illustrated in FIG. 1, the refrigeration apparatus for transport (10) includes an
electric component box (36). The electric component box (36) is arranged in the second space
(S2) of the external chamber (S). The electric component box (36) houses therein a reactor, a
power supply circuit board, a control board, and the like.

[0049]

<Details of Refrigerant Circuit>

Details of the refrigerant circuit (C) will be described with reference to FIG. 3. In FIG.
3, components surrounded by a broken line square are internal ones, and the other components
are external ones.

[0050]

The refrigerant circuit (C) includes, as main components, the compressor (31), the
external heat exchanger (32), the expansion valve (33), and the internal heat exchanger (60).
The expansion valve (33) is an electronic expansion valve having a variable opening degree.
[0051]

The refrigerant circuit (C) has a discharge pipe (41) and a suction pipe (42). One end
of the discharge pipe (41) is connected to a discharge portion of the compressor (31). The other
end of the discharge pipe (41) is connected to a gas end of the external heat exchanger (32).
One end of the suction pipe (42) is connected to a suction portion of the compressor (31). The
other end of the suction pipe (42) is connected to a gas end of the internal heat exchanger (60).
[0052]

The refrigerant circuit (C) includes a liquid pipe (43), a receiver (44), a cooling heat

exchanger (45), a first on-off valve (46), a connecting pipe (47), a second on-off valve (48), an

12
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injection pipe (49), and an injection valve (50).
[0053]

One end of the liquid pipe (43) is connected to a liquid end of the external heat
exchanger (32). The other end of the liquid pipe (43) is connected to a liquid end of the internal
heat exchanger (60). The receiver (44) is provided for the liquid pipe (43). The receiver (44) is
a container that stores the refrigerant.

[0054]

The cooling heat exchanger (45) has a first flow path (45a) and a second flow path
(45b). The cooling heat exchanger (45) exchanges heat between the refrigerant in the first flow
path (45a) and the refrigerant in the second flow path (45b). The cooling heat exchanger (45)
is, for example, a plate heat exchanger. The first flow path (45a) is a portion of the liquid pipe
(43). The second flow path (45b) is a portion of the injection pipe (49). The cooling heat
exchanger (45) cools the refrigerant flowing through the liquid pipe (43).

[0055]

The first on-off valve (46) is arranged in the liquid pipe (43) to be located between the
receiver (44) and the first flow path (45a). The first on-off valve (46) is an electromagnetic
valve that can be opened and closed.

[0056]

The connecting pipe (47) allows a high-pressure line and a low-pressure line of the
refrigerant circuit (C) to communicate with each other. One end of the connecting pipe (47) is
connected to the discharge pipe (41). The other end of the connecting pipe (47) is connected to
the liquid pipe (43) to be located between the expansion valve (33) and the internal heat
exchanger (60).

[0057]

The second on-off valve (48) is provided for the connecting pipe (47). The second on-

13
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off valve (48) is an electromagnetic valve that can be opened and closed.
[0058]

The injection pipe (49) introduces the refrigerant into an intermediate-pressure portion
of the compressor (31). One end of the injection pipe (49) is connected to the liquid pipe (43)
to be located between the receiver (44) and the first flow path (45a). The other end of the
injection pipe (49) is connected to the intermediate-pressure portion of the compressor (31).
The intermediate pressure, which is the pressure of the intermediate-pressure portion, is a
pressure in a range between the suction pressure and the discharge pressure of the compressor
(31).

[0059]

The injection valve (50) is arranged upstream of the second flow path (45b) in the
injection pipe (49). The injection valve (50) is an electronic expansion valve having a variable
opening degree.

[0060]

<Operation of Refrigeration Apparatus For Transport>

Basic operation of the refrigeration apparatus for transport (10) will be described below.
When the refrigeration apparatus for transport (10) is in operation, the compressor (31), the
external fan (34), and the internal fans (35) operate. The first on-off valve (46) opens. The
second on-off valve (48) is closed. The opening degree of the expansion valve (33) is adjusted.
The opening degree of the injection valve (50) is adjusted.

[0061]

The refrigerant compressed by the compressor (31) flows through the external heat
exchanger (32). The refrigerant in the external heat exchanger (32) dissipates heat to the outside
air to condense. The condensed refrigerant passes through the receiver (44). Part of the

refrigerant that has passed through the receiver (44) flows through the first flow path (45a) of

14
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the cooling heat exchanger (45). The remaining of the refrigerant that has passed through the
receiver (44) flows through the injection pipe (49), and is decompressed to the intermediate
pressure by the injection valve (50). The decompressed refrigerant is introduced into the
intermediate-pressure portion of the compressor (31).

[0062]

In the cooling heat exchanger (45), the refrigerant in the second flow path (45b)
absorbs heat from the refrigerant in the first flow path (45a) to evaporate. This cools the
refrigerant in the first flow path (45a). In other words, the degree of subcooling of the refrigerant
flowing through the first flow path (45a) increases.

[0063]

The refrigerant cooled in the cooling heat exchanger (45) is decompressed to a low
pressure by the expansion valve (33). The decompressed refrigerant flows through the internal
heat exchanger (60). The refrigerant in the internal heat exchanger (60) absorbs heat from the
inside air to evaporate. Thus, the internal heat exchanger (60) cools the inside air. The
evaporated refrigerant is sucked into the compressor (31) and compressed again.

[0064]

The air in the container body (2) circulates through the storage space (5) and the
internal flow path (20). The internal heat exchanger (60) cools the inside air in the internal flow
path (20). Thus, the air in the storage space (5) can be cooled and adjusted to a predetermined
temperature.

[0065]
<Front Panel and Peripheral Structure Thereof>

A front panel (16) of the casing (11) and its peripheral structure will be described in

99 6 99 ¢

detail. The terms “front,” “rear,” “right,” “left,” “upper,” and “lower” described below are based

on a case where the front panel (16) of the casing (11) is viewed from the front.
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[0066]

<Front Panel>

As illustrated in FIGS. 1 and 4, a front panel (16) is provided to a front surface of the
casing (11), which is one of side surfaces of the casing (11). The front panel (16) extends in a
vertical direction so as to partition the outdoor space (O) and the second space (S2) from each
other. The second space (S2) is formed behind the front panel (16). The external heat exchanger
(32) and the external fan (34) are disposed in the second space (S2). The second space (S2)
corresponds to the accommodation chamber (S2). The front panel (16) corresponds to a
partition portion.
[0067]

<Outlet Grille>

The front panel (16) is provided with an outlet grille (17). The outlet grille (17) is
disposed at the center of the front panel (16). The outlet grille (17) is located in front of the
external fan (34). The outlet grille (17) provides communication between the second space (S2)
and the outdoor space (O). In the second space (S2), the air having passed through the external
heat exchanger (32) is blown out into the outdoor space (O) through the outlet grille (17).
[0068]

<External Heat Exchanger>

The external heat exchanger (32) is disposed opposite to the outdoor space (O) with
respect to the front panel (16). The external heat exchanger (32) is provided in the second space
(S2) so as to surround the outlet grille (17). The external heat exchanger (32) has a substantially
quadrangular shape in a front view viewed from the outdoor space (O) toward the second space
(S2). More specifically, the external heat exchanger (32) has a quadrangular shape having one
side with an omitted end in the front view.

[0069]

16
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The external heat exchanger (32) includes heat transfer tubes and a large number of
fins through which the heat transfer tubes pass. The heat transfer tubes are bent into a
substantially quadrangular shape in the front view. The large number of fins are aligned in the
extending direction of the heat transfer tubes. The heat transfer tubes and fins are made of a
copper material.

[0070]

The external heat exchanger (32) includes four heat-exchange portions (32a, 32b, 32c,
32d) each including a heat transfer tube and fins. To be specific, the external heat exchanger
(32) includes a first heat-exchange portion (32a), a second heat-exchange portion (32b), a third
heat-exchange portion (32c¢), and a fourth heat-exchange portion (32d). The first heat-exchange
portion (32a) corresponds to a lower surface of the external heat exchanger (32). The second
heat-exchange portion (32b) corresponds to a left surface of the external heat exchanger (32).
The third heat-exchange portion (32¢) corresponds to an upper surface of the external heat
exchanger (32). The fourth heat-exchange portion (32d) corresponds to a right surface of the
external heat exchanger (32). In the external heat exchanger (32), the first heat-exchange
portion (32a), the second heat-exchange portion (32b), the third heat-exchange portion (32c¢),
and the fourth heat-exchange portion (32d) are sequentially connected. Between an end portion
of the first heat-exchange portion (32a) and an end portion of the fourth heat-exchange portion
(32d), a gap corresponding to the above-described omitted portion is formed.

[0071]

A coating film made of a cationic paint (hereinafter referred to as a cationic coating
film) is provided on the surface of the external heat exchanger (32). More specifically, an
assembly of the external heat exchanger (32) is immersed in a raw material containing a cationic
paint. A direct current is applied to the assembly in this state, thereby forming a cationic coating

film on the surface of the external heat exchanger (32). More specifically, a cationic coating
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film is formed on the surfaces of the fins, heat transfer tubes, tube plates, or the like.
[0072]

The cationic paint is excellent in corrosion resistance and rust prevention. The
transport container (1) is transported by sea on a ship or the like. The cationic coating film
retards rusting or corrosion of the external heat exchanger (32) due to the influence of salt water.
[0073]

<Fork Pocket>

As illustrated in FIG. 1, a pair of fork pockets (70) are provided on the front surface of
the casing (11). The pair of fork pockets (70) includes a first fork pocket (70A) and a second
fork pocket (70B). As shown in FIG. 4, the first fork pocket (70A) is provided in the front panel
(16) which serves as the partition portion. The first fork pocket (70A) is disposed above the
outlet grille (17). The second fork pocket (70B) is disposed above the electric component box
(36). The first fork pocket (70A) and the second fork pocket (70B) are located at the same
height.

[0074]

As illustrated in FIG. 5, each of the fork pockets (70) is formed in a horizontally long
quadrangular shape in the front view. The fork pocket (70) is formed in a horizontally long
rectangular tubular shape. The fork pocket (70) includes a main body (71) and a pair of long
plates (72). The main body (71) is formed in a horizontally long rectangular tubular shape
having an open part at its lower part. The pair of long plates (72) are attached to the open part
of the main body (71).

[0075]

The main body (71) includes an upper plate (71a), a first side plate (71b), a second side

plate (71c), a first bottom plate (71d), and a second bottom plate (71e). The first side plate (71b)

extends downward from a left end of the upper plate (71a). The second side plate (71c) extends
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downward from a right end of the upper plate (71a). The first bottom plate (71d) extends
rightward from a lower end of the first side plate (71b). The second bottom plate (71e) extends
leftward from a lower end of the second side plate (71c). The first bottom plate (71d) and the
second bottom plate (71e) are separated from each other in the horizontal direction.

[0076]

The pair of long plates (72) are arranged at front and rear portions of the fork pocket
(70). One of the pair of long plates (72) is located at the front edge of the main body (71), and
the other is located at the rear edge of the main body (71). The pair of long plates (72) extend
in the horizontal direction across the first side plate (71b) and the second side plate (71c¢).
[0077]

As illustrated in FIG. 1, an insertion opening (73) is provided on the front side of each
fork pocket (70). A pair of claws of a forklift can be inserted into these insertion openings (73).
A pair of claws of a forklift are inserted into respective insertion openings (73). When the pair
of claws inserted are raised and lowered, the transport container (1) can be lifted up and down.
[0078]

Each fork pocket (70) has a communication hole (74). The communication hole (74)
is defined by the first bottom plate (71d), the second bottom plate (71¢), and the two long plates
(72). The communication hole (74) opens downward. An air passage (75) is formed in the fork
pocket (70) from the insertion opening (73) to the communication hole (74). When the external
fan (34) operates, the operation causes outdoor air to flow into each of the fork pockets (70)
through the insertion opening (73) and flow through the air passage (75). Air in the air passage
(75) flows into the external heat exchanger (32) through the communication hole (74). In FIG.
5, the flow of the outdoor air is indicated by an arrow of a one dot chain line.

[0079]

<Suction Port>

19
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As shown in FIGS. 4 and 6, a plurality of suction ports (80) are provided in the front
panel (16). The plurality of suction ports (80) correspond to openings for providing
communication between the outdoor space (O) and the second space (S2). The plurality of
suction ports (80) include a plurality of first suction ports (80A) and a plurality of second
suction ports (80B). Structures of the first suction port (80A) and the second suction port (80B)
are basically the same.

[0080]

In the front view of the front panel (16), a plurality of first suction ports (80A) are
located above the external heat exchanger (32). A plurality of second suction ports (80B) are
located on the left side of the external heat exchanger (32). In the front view of the front panel
(16), the plurality of first suction ports (80A) are located above the third heat-exchange portion
(32c¢). In the front view of the front panel (16), the plurality of second suction ports (80B) are
located on the left side of the second heat-exchange portion (32b).

[0081]

On the front panel (16), two rows of five first suction ports (80A) arranged side by side
are aligned in the vertical direction. The five first suction ports (80A) in each row include three
on the left side and two on the right side of the first fork pocket (70A). In the front panel (16),
hole groups each includes 15 second suction ports (80B) arranged in the vertical direction are
arranged in the vertical direction at predetermined intervals.

[0082]

As illustrated in FIG. 7 (a rear view of the front panel (16)), the suction port (80)
extends in the horizontal direction. The suction port (80) has a substantially trapezoidal shape.
The suction port (80) has an upper edge portion (81), a lower edge portion (82), a first side edge
portion (83), and a second side edge portion (84).

[0083]
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The upper edge portion (81) corresponds to an upper side of the suction port (80). The
lower edge portion (82) corresponds to a lower side of the suction port (80). The left-right length
of the upper edge portion (81) is shorter than the left-right length of the lower edge portion (82).
The first side edge portion (83) is formed at a left end portion of the suction port (80). The
second side edge portion (84) is formed at a right end portion of the suction port (80). The first
side edge portion (83) is formed in a substantially arc shape bulging obliquely leftward. The
second side edge portion (84) is formed in a substantially arc shape bulging obliquely rightward.
[0084]

<Light Shielding Portion>

Details of the light shielding portion (90) will be described with reference to FIGS. 6
to 9. The front panel (16) is provided with a plurality of light shielding portions (90). The light
shielding portions (90) are provided for the respective suction ports (80). In other words, one
light shielding portion (90) is provided for each of the plurality of first suction ports (80A) and
each of the plurality of second suction ports (80B). The light shielding portion (90) is formed
by a press working process on the front panel (16). The light shielding portion (90) has an eaves
portion (91) and two sidewall portions (92, 93).

[0085]

<Eaves Portion>

The eaves portion (91) is disposed above an associated one of the suction ports (80).
The eaves portion (91) is provided at an upper edge portion (81) of the suction port (80). The
eaves portion (91) is provided along the upper edge portion (81) of the suction port (80) in the
horizontal direction. The eaves portion (91) is provided from one end to the other end of the
upper edge portion (81) in the horizontal direction.

[0086]

As illustrated in FIG. 9, a base portion (91a) of the eaves portion (91) is integrated with
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the upper edge portion (81) of the suction port (80). The eaves portion (91) extends downward
from the upper edge portion (81) of the suction port (80). The eaves portion (91) of the present
embodiment extends downward as a whole. More specifically, the eaves portion (91) extends
forward and obliquely downward from the upper edge portion (81) of the suction port (80).
There is a gap between the eaves portion (91) and the suction port (80). An inflow port (94) is
formed between the lower end (91b) of the eaves portion (91) and the lower edge portion (82)
of the suction port (80). The inflow port (94) is open downward. Strictly speaking, the inflow
port (94) is open forward and obliquely downward.
[0087]

<Sidewall Portion>

The two sidewall portions include a first sidewall portion (92) and a second sidewall
portion (93). The first sidewall portion (92) is provided at the left end of the light shielding
portion (90). The second sidewall portion (93) is provided at the right end of the light shielding
portion (90). The first sidewall portion (92) extends from the first side edge portion (83) of the
suction port (80) to the left end portion of the eaves portion (91). The first sidewall portion (92)
protrudes forward and obliquely rightward from the first side edge portion (83). The second
sidewall portion (93) extends from the second side edge portion (84) of the suction port (80) to
the right end portion of the eaves portion (91). The second sidewall portion (93) protrudes
forward and obliquely leftward from the second side edge portion (84).
[0088]

<Region of Shielding Portion>

As illustrated in FIG. 7, the light shielding portion (90) covers at least an upper half of
the suction port (80) in a front view. The light shielding portion (90) of the present embodiment
covers most of the area of the suction port (80) in the front view. By enlarging the region in

which the light shielding portion (90) covers the suction port (80), it is possible to reduce the
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entry of sunlight into the second space (S2) from the suction port (80).
[0089]

In the front view of the light shielding portion (90), the lower end of the eaves portion
(91) is located higher than the lower edge portion (82) of the suction port (80). In other words,
the inflow port (21) and the suction port (80) overlap each other in the plate thickness direction
of the front panel (16). Thus, the outdoor air in front of the suction port (80) can be sucked into
the second space (S2) through the inflow port (94) and the suction port (80).

[0090]

—Advantages of Embodiment—

The eaves portion (91) of the suction port (80) can reduce the entry of sunlight into the
second space (S2) through the suction port (80). This facilitates reducing the sunlight reaching
the external heat exchanger (32) in the second space (S2), thereby reducing the deterioration of
the external heat exchanger (32) caused by sunlight.

[0091]

The transport container (1) may also be transported to countries where the ultraviolet
rays of sunlight are relatively strong. Thus, the exposure of the external heat exchanger (32) to
the sunlight would easily cause the deterioration of the external heat exchanger (32). The eaves
portion (91) can reduce such deterioration.

[0092]

The eaves portion (91) is provided on the upper edge of the suction port (80). Thus,
the eaves portion (91) can prevent the sunlight from entering from above the suction port (80).
[0093]

The sidewall portions (92, 93) are provided on lateral sides of the suction port (80).
Thus, the eaves portion (91) can prevent the sunlight from entering from lateral sides of the

suction port (80).
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[0094]

The eaves portion (91) and the sidewall portions (92, 93) are integrated. Thus, the
eaves portion (91) and the sidewall portions (83, 84) can be formed by a press working process
or the like. The light shielding portion (90) can be improved in strength with the configuration
in which the eaves portion (91) and sidewall portions (92, 93) are integrated.

[0095]

The suction port (80) is a long hole elongated in the horizontal direction. This
configuration can reduce the entry of the sunlight into the suction port (80) while making the
forward protrusion of the eaves portion (91) relatively short.

[0096]

The plurality of first suction ports (80A) are located above the external heat exchanger
(32) in the front view. By providing the eaves portion (91) to the first suction port (80A), it
becomes possible to reduce the entry of the sunlight coming from above the first suction port
(80A) onto the external heat exchanger (32) via the first suction port (§0A).

[0097]

On the surface of the external heat exchanger (32), the cationic coating film is provided.
The cationic coating film retards rusting or corrosion of the external heat exchanger (32). The
cationic coating film is susceptible to degradation due to sunlight. Thus, the exposure of the
external heat exchanger (32) to the sunlight would deteriorate the cationic coating film. To
address this deterioration, the eaves portion (91) reduces the entry of the sunlight into the second
space (S2), thereby reducing the deterioration of the cationic coating film. As a result, this
makes it possible for the cationic coating film to provide long-term retardation of the rusting or
corrosion of the external heat exchanger (32).

[0098]

«Variations of Embodimenty

24



10

15

20

25

The foregoing embodiment may be modified as follows.
[0099]

<First Variation»

A light shielding portion (90) of a first variation differs from the light shielding portion
(90) of the above embodiment in the structure of the eaves portion (91).

[0100]

As illustrated in FIG. 10, an eaves portion (91) herein has an upper wall portion (91¢)
and a front wall portion (91d). The upper wall portion (91c) protrudes from an upper edge
portion (81) of a suction port (80) horizontally forward. The front wall portion (91d) extends
vertically downward from a front edge of the upper wall portion (91c). In other words, the first
variation is configured such that only a portion of the eaves portion (91) extends downward.
The front wall portion (91d) is located in front of the suction port (80) and covers at least an
upper portion of the suction port (80). An inflow port (94) is formed between a lower edge of
the front wall portion (91d) and a lower edge portion (82) of the suction port (80).

[0101]

The first variation with the eaves portion (91) above the suction port (80) can also
reduce the entry of the sunlight into the second space (S2) via the suction port (80).

[0102]

«Second Variation»

As illustrated in FIG. 11, a suction port (80) of a second variation has an oval shape
elongated in the horizontal direction. This configuration is such that an upper-half edge portion
of the suction port (80) constitutes an upper edge portion (81). A lower-half edge portion of the
suction port (80) constitutes a lower edge portion (82). The eaves portion (91) of a light
shielding portion (90) is provided at the upper edge portion (81) of the suction port (80). The

eaves portion (91) has a semi-oval shape along the entire upper edge portion (81). The eaves
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portion (91) is configured to block the sunlight from entering the suction port (80) from above.
[0103]

Note that the suction port (80) may have a perfect circular shape. Again in this
configuration, the upper-half edge of the suction port (80) constitutes the upper edge portion
(81). In this configuration, too, in which the lower-half edge of the suction port (80) constitutes
the lower edge portion (82), the eaves portion (91) of the light shielding portion (90) is provided
at the upper edge portion (81).

[0104]

Thus, the “upper edge portion” of an opening as described in this disclosure means the
edge formed on the upper half of the opening when the shape of the opening has a circular
shape, such as an oblong, oval, or perfect circular shape.

[0105]

<Third Variation>

A third variation illustrated in FIG. 12 is configured such that an eaves portion (91) is
provided above an insertion opening (73) of a fork pocket (70). The insertion opening (73)
corresponds to an opening for providing communication between the outdoor space (O) and the
second space (S2). An eaves portion (91) protrudes forward from the upper plate (71a) of the
foregoing embodiment, with which the eaves portion (91) is integrated. The upper plate (71a)
has a substantially rectangular plate-like shape elongated in the horizontal direction. The upper
plate (71a) corresponds to the upper edge portion of the insertion opening (73). The eaves
portion (91) can reduce the entry of the sunlight into the second space (S2) via the insertion
opening (73). The eaves portion (91) extends along an axial direction of the tubular shape of
the fork pocket (70). This configuration can reduce the possibility that the claw of the forklift
may interfere with the eaves portion (91).

[0106]
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««Other Embodiments»»

The above-described embodiments and variations may be modified in the following
manner.

[0107]

The transport container (1) may be used for land transportation. In this case, the
transport container (1) is conveyed by a land transporter, such as a vehicle. More specifically,
the transport container (1) may be mounted on a trailer.

[0108]

The external heat exchanger (32) may be a three-side heat exchanger. In this case, the
external heat exchanger (32) is configured in a substantially U-shape in the front view. The
suction port (80) is located above the heat exchanger (32) in the front view.

[0109]

The eaves portion (91) may be provided at a position higher than the upper edge
portion of the opening (73, 80).

[0110]

The light shielding portion (90) may include the eaves portion (91) only, without the
sidewall portions (92, 93).

[0111]

The sidewall portions (92, 93) may be portions separate from the eaves portion (91).
[0112]

The external heat exchanger (32) may be a three-side heat exchanger configured in a
U-shape.

[0113]
The external heat exchanger (32) may include no cationic coating film on its surface.

[0114]
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While the embodiments and variations thereof have been described above, it will be
understood that various changes in form and details may be made without departing from the
spirit and scope of the claims. The embodiments, the variations, and the other embodiments
may be combined and replaced with each other without deteriorating intended functions of the
present disclosure. The ordinal numbers such as “first,” “second,” “third,” . . . , described above
are used to distinguish the terms to which these expressions are given, and do not limit the

number and order of the terms.

INDUSTRIAL APPLICABILITY
[0115]
The present disclosure is useful for refrigeration apparatuses for transport and transport

containers.

DESCRIPTION OF REFERENCE CHARACTERS

[0116]
S2 Second Space (Accommodation Chamber)
1 Transport Container
2 Container Body
10 Refrigeration Apparatus for Transport
11 Casing
16 Front Panel (Partition Portion)
32 External Heat Exchanger (Heat Exchanger)

34 External Fan (Fan)
70 Fork Pocket

73 Insertion Opening (Opening)
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80

91

92

93

Suction Port (Opening)
Eaves Portion
First Sidewall Portion

Second Sidewall Portion
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CLAIMS

1. A refrigeration apparatus for transport, comprising:

a heat exchanger (32);

a casing (11) forming an accommodation chamber (S2) for housing the heat exchanger
(32) therein,

the casing (11) being provided with a partition portion (16) extending in a vertical
direction so as to partition an outdoor space (O) and the accommodation chamber (S2) from
each other,

the partition portion (16) having an opening (73, 80) for providing communication
between the outdoor space (O) and the accommodation chamber (S2); and

an eaves portion (91) above the opening (73, 80),

the heat exchanger (32) being a four-side heat exchanger having a substantially
quadrangular shape or a three-side heat exchanger configured in a U shape in a front view
viewed from the outdoor space (O) toward the accommodation chamber (S2),

the opening (73, 80) being located above the heat exchanger (32) in the front view,

the refrigeration apparatus comprising a fan (34) arranged inside the heat exchanger
(32),

the partition portion (16) being a front panel (16) located in front of the fan (34),

the front panel (16) including an outlet grille (17) located in front of the fan (34),

the heat exchanger (32) surrounding the outlet grille (17) and including a heat-
exchange portion (32c¢) corresponding to an upper surface of the heat exchanger (32), and

the opening (73, 80) including a plurality of openings located above the heat-exchange

portion (32c) and aligned side by side along the heat-exchange portion (32c).
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2. The refrigeration apparatus for transport of claim 1, wherein

the eaves portion (91) is provided at an upper edge of the opening (73, 80).

3. The refrigeration apparatus for transport of claim 1 or 2, further comprising:
5 sidewall portions (92, 93) on lateral sides of the opening (73, 80).
4. The refrigeration apparatus for transport of claim 3, wherein

the eaves portion (91) has a shape continuous with the sidewall portions (92, 93).

10 5. The refrigeration apparatus for transport of any one of claims 1 to 4, wherein

the opening (73, 80) is a long hole elongated in a horizontal direction.

6. The refrigeration apparatus for transport of claim 5, wherein

the eaves portion (91) is provided along the opening (73, 80) in the horizontal direction.
15

7. The refrigeration apparatus for transport of any one of claims 1 to 6, wherein

the eaves portion (91) includes a portion extending downward.

8. The refrigeration apparatus for transport of any one of claims 1 to 7, further
20  comprising:

the fan (34) provided in the accommodation chamber (S2), wherein

the opening includes a suction port (80) through which air transferred by the fan (34)

is sucked in.

25 0. The refrigeration apparatus for transport of any one of claims 1 to 8, wherein
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the partition portion (16) has a fork pocket (70), and

the opening includes an insertion opening (73) of the fork pocket (70).

10. The refrigeration apparatus for transport of any one of claims 1 to 9, further
5  comprising:
a coating film on a surface of the heat exchanger (32), the coating film being made of

a cationic paint.

11. A transport container, comprising:

10 the refrigeration apparatus for transport (10) of any one of claims 1 to 10; and

a container body (2).
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