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(57)  An outdoor unit for a refrigeration cabinet com-
prises: a first unit (1) comprising a compressor; a second
unit (2) comprising a condenser; wherein, the outdoor
unit is configured to be installed in a first mode or a
second mode; where in the first mode, the first unit (1)
and the second unit (2) are installed adjacent to each
other and connected with each other through fasteners,
and the first unit and the second unit are connected
through a first fluid pipeline passing through an adjacent
surface between the first unit and the second unit; where

OUTDOOR UNIT FOR REFRIGERATION CABINET AND REFRIGERATION CABINET

in the second mode, the first unit (1) and the second unit
(2) are respectively installed at a first position and a
second position spaced apart from each other, and the
first unit and the second unit are connected through a
second fluid pipeline extending between the first position
and the second position. The outdoor unit and refrigera-
tion cabinet according to the embodiments of the present
invention provide more flexible installation options for
outdoor units, where the outdoor units can be installed
according to different on-site conditions.
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Description
FIELD OF THE INVENTION

[0001] The presentinvention relates to an outdoor unit
for a refrigeration cabinet, and to a refrigeration cabinet
comprising the outdoor unit.

BACKGROUND OF THE INVENTION

[0002] Refrigeration cabinets, such as refrigeration
display cabinets, are often arranged in rows in super-
markets or convenience stores. A refrigeration cabinet
generally includes an indoor load, i.e., a refrigeration
display cabinet unit and an outdoor unit. A refrigeration
display cabinet unit usually includes an evaporator and a
throttling unit, while an outdoor unitincludes components
such as a compressor and a condenser.

[0003] Infield installation of a refrigeration cabinet, due
to limitations of outdoor installation space and conditions,
itmay not be possible to install the entire outdoor unitas a
whole in a location close to the indoor unit. In this circum-
stance, longer pipelines need to be arranged, and the
pipelines between the outdoor unit and the indoor load
usually employ large-diameter copper pipes, which are
costly and difficult to install.

SUMMARY OF THE INVENTION

[0004] At least preferred embodiments of the present
invention solve or at least alleviate the problems existing
in the prior art.

[0005] According to a first aspect of the present inven-
tion, an outdoor unit for a refrigeration cabinet is provided,
comprising:

a first unit comprising a compressor;
a second unit comprising a condenser;

wherein, the outdoor unitis configured to be installed
in a first mode or a second mode;

where in the first mode, the first unit and the second
unit are installed adjacent to each other and con-
nected with each other through fasteners, and the
firstunit and the second unit are connected through a
first fluid pipeline passing through an adjacent sur-
face between the first unit and the second unit;

where in the second mode, the first unit and the
second unit are respectively installed at a first posi-
tion and a second position spaced apart from each
other, and the first unit and the second unit are
connected through a second fluid pipeline extending
between the first position and the second position.

[0006] Optionally, the first unit further comprises a re-
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generative heat exchanger, wherein the regenerative
heat exchanger comprises a first pipeline and a second
pipeline;

the first unit comprising:

a first outlet port connected to an exhaust port of the
compressor;

a first inlet port connected to a first end of the first
pipeline of the regenerative heat exchanger;

asecond outlet port connected to asecond end of the
first pipeline of the regenerative heat exchanger; and

a second inlet port connected to a first end of the
second pipeline of the regenerative heat exchanger;

wherein, the second end of the second pipeline of the
regenerative heat exchanger is connected to a suc-
tion port of the compressor, the first inlet port and the
firstoutlet port are respectively configured to connect
to the condenser of the second unit, and the second
inlet port and the second outlet port are respectively
configured to connect to an indoor load.

[0007] Optionally, the first unit comprises a first unit
housing generally in the shape of a cube, the firstinlet port
and the first outlet port are arranged at the top of the first
unit housing, wherein the first inlet port and the first outlet
port are both vertically oriented upwards, the compres-
sor, the regenerative heat exchanger and an optional oil
separator, oil reservoir, refrigerant reservoir, and gas
separator are arranged in the first unit housing.

[0008] Optionally, in the first unit, the exhaust port of
the compressor is connected to the oil separator, the gas
outlet of the oil separator is connected to the first outlet
port, the oil outlet of the oil separator is connected to the
oil reservoir, the oil reservoir is connected to the suction
port of the compressor and/or the suction manifold of the
compressor through capillaries, the suction port of the
compressoris connected to the second end of the second
pipeline of the regenerative heat exchanger via the gas
separator, and the first end of the first pipeline of the
regenerative heat exchanger is connected to the firstinlet
port via the refrigerant reservoir.

[0009] Optionally, the second unit comprises a bottom
plate, a V-shaped heat exchange coil on the bottom plate,
and afan above the V-shaped heat exchange coil, where-
in when installed in the first mode, the bottom plate of the
second unitis installed adjacent to the top of the first unit.
[0010] Optionally, the V-shaped heat exchange coil
comprises a first coil portion and a second coil portion,
the first coil portion and the second coil portion each
comprising an independent intake manifold, wherein
each of the intake manifolds of the first coil portion and
the second coil portion extends from the bottom to the top
of the V-shaped heat exchange coil along one side of the
first coil portion and the second coil portion respectively,
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and each comprises an independent intake port, while
the return manifolds of the first coil portion and the second
coil portion converge to a return header that is vertically
oriented and has a vertically downward return port.
[0011] Optionally, the bottom plate of the second unit
comprises a bottom plate body supporting the bottom of
the V-shaped heat exchange coil and a bottom plate
frame outerside of the bottom plate body; the second
unit further comprises grid plates on both sides and end
plates at both ends connected between the bottom plate
frame and the top of the V-shaped heat exchange caoill,
making the second unit generally in the shape of a cube;
the size and shape of the bottom plate frame are sub-
stantially the same as the size and shape of the top of the
first unit; the top of the first unit has a positioning feature
matching the bottom plate body and/or bottom plate
frame of the second unit; the first unit and the second
unit as a whole, when installed in the first mode, are
generally in the shape of a cube.

[0012] Optionally, in the first mode, the first unit is
connected to the second unit through a plurality of bolts
arranged along the bottom plate body and/or the bottom
plate frame, and the grid plates are installed after the
assembly of the first unit and the second unit.

[0013] Optionally, the second unit is further configured
with an electronic control module, where when installed
in the second mode, an integrated electrical cable is
connected between the first unit and the electronic con-
trol module of the second unit.

[0014] According to another aspect, a refrigeration
cabinet is provided, comprising the outdoor unit accord-
ing to the first aspect, optionally including any of the
optional features thereof.

[0015] The outdoor unit and refrigeration cabinet ac-
cording to the embodiments of the present invention
provide more flexible installation options for outdoor
units, where the outdoor units can be installed according
to different on-site conditions.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] With reference to the accompanying drawings,
the invention will become easier to understand. Those
skilled in the art would easily understand that these
drawings are for the purpose of illustration, and are not
intended to limit the scope of protection of the present
invention. In addition, in the figures, similar numerals are
used to denote similar components, where:

FIG. 1 shows a three-dimensional view of an outdoor
unit for a refrigeration cabinet installed in a first
mode;

FIG. 2 shows an exploded view of an outdoor unit for
a refrigeration cabinet;

FIG. 3 shows aninternal structural view of an outdoor
unit for a refrigeration cabinet;
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FIG. 4 shows a flow path structure diagram of an
outdoor unit for a refrigeration cabinet;

FIG. 5 shows an exploded view of an outdoor unit for
a refrigeration cabinet; and

FIGS. 6 and 7 respectively show a three-dimensional
view of an outdoor unit for a refrigeration cabinet, and
a partially enlarged view of area A inside.

DETAILED DESCRIPTION OF EMBODIMENT(S) OF
THE INVENTION

[0017] Referring to FIGS. 1 to 4, an outdoor unit for a
refrigeration cabinet according to an embodiment of the
present invention is described, which comprises: a first
unit 1 comprising a compressor, such as a single com-
pressor or two (or more) compressors 911, 912 con-
nected in parallel; a second unit 2 comprising a conden-
ser, for example, the condenser comprises two sets of
coils 221, 222 and two fans 23. The outdoor unit can be
installed in a first mode or a second mode. In the first
mode as shown in FIG. 1, the first unit 1 and the second
unit 2 are installed adjacent to each other and connected
with each other through fasteners, and the first unit 1 and
the second unit 2 are connected through a first fluid
pipeline passing through the adjacent surface between
the first unit and the second unit. In the second mode, the
first unit 1 and the second unit 2 are respectively installed
atafirst position and a second position spaced apart from
each other, and the first unit 1 and the second unit 2 are
connected through a second fluid pipeline extending
between the first position and the second position. There-
fore, the outdoor unit according to the embodiment of the
present invention provides two installation modes. In the
first installation mode, the first unit 1 with a compressor
and the second unit 2 with a condenser are configured in
combination. The first mode is applicable to the working
condition with good installation conditions. Whereas, in
the second mode, the first unit 1 and the second unit2 are
arranged at different positions. This installation mode is
applicable to the situation with limited installation condi-
tions. For example, the first unit 1 can be installed at the
first position near the indoor load but with poor ventilation,
while the second unit 2 is installed at the second position
with better ventilation but far away. Therefore, the out-
door unit according to the embodiments of the present
invention provides installation flexibility, enabling the out-
door unit to flexibly adapt to various installation condi-
tions. For example, outdoor units can be transported to
the site in the first installation mode, and then installed in
the first mode or the second mode according to on-site
conditions.

[0018] Insome embodiments, referring to FIGS. 3 and
4, the first unit 1 further comprises a regenerative heat
exchanger 96, which comprises a first pipeline 961 and a
second pipeline 962. The first unit 1 comprises: a first
outlet port 120 connected to exhaust ports 913, 915 of the
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compressors, and a first inlet port 121 connected to the
first end of the first pipeline 961 of the regenerative heat
exchanger 96; a second outlet port 127 connected to the
second end of the first pipeline 961 of the regenerative
heat exchanger 96; and a second inlet port 128 con-
nected to the first end of the second pipeline 962 of the
regenerative heat exchanger 96. The second end of the
second pipeline 962 of the regenerative heat exchanger
96 is connected to suction ports 914, 916 of the com-
pressors. The first inlet port 121 and the first outlet port
120 are respectively used to connect to the condenser of
the second unit 2, i.e., the inlet and outlet of the con-
denser. The second inlet port 128 and the second outlet
port 127 are respectively used to connect to the indoor
load, i.e., the indoor load comprises a throttling unit and
an evaporator. The first unit 1 of the outdoor unit accord-
ing to the embodiment of the present invention is pro-
vided with a regenerative heat exchanger 96, which is
particularly important in the second mode. Specifically,
during installation in the second mode, because the
pipeline between the first unit 1 and the second unit 2
may be relatively long and exposed to outdoors, this may
cause part of the liquid refrigerant from the condenser
outlet to evaporate before reaching the first unit 1 through
the long pipeline and generate two-phase refrigerant. By
exchanging heat with the refrigerant returned from the
second pipeline 962 in the regenerative heat exchanger
96, the supercooling of the refrigerant in the first pipeline
961 and the superheat of the refrigerant in the second
pipeline 962 will be increased, so as to avoid or at least
mitigate the impact of two-phase refrigerant on the per-
formance of the indoor load when it is transported to the
indoor load.

[0019] Insome embodiments, the firstunit 1 comprises
a first unit housing generally in the shape of a cube,
comprising a top 12, a peripheral wall, and a bottom wall.
An openable double door 11 can be provided at one end
of the peripheral wall for purposes like maintenance. It
can be seen from FIGS. 2 and 3 that the first outlet port
120 and thefirstinlet port 121 are provided atthe top 12 of
the first unit housing. Compressors 911, 912, the regen-
erative heat exchanger 96 and an optional oil separator
92, oil reservoir 93, refrigerant reservoir 94, and gas
separator 95 are also installed in the first unit housing.
[0020] In some embodiments, referring to FIG. 4, the
second unit 2 is marked by a box, and the remaining parts
outside the box belong to the first unit 1. In this embodi-
ment, the compressor exhaust ports 913, 915 of the two
parallel compressors 911, 912 (alternatively, the number
of compressors can be changed) are connected to the oil
separator 92, and the gas outlet 921 of the oil separator is
connected to the first outlet port 120. In the embodiment
illustrated, two parallel first outlet ports 120 are provided
(alternatively, the number of first outlet ports 120 can be
changed). The oil outlet 922 of the oil separator 92 is
connected to the oil reservoir 93. The oil reservoir 93 is
further connected to the compressor suction ports 914,
916 and/or the compressor suction manifold 917 through
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capillaries. The compressor suction ports 914, 916 are
connected to the second end of the second pipeline 962
of the regenerative heat exchanger 96 via the gas se-
parator 95. The first end of the first pipeline 961 of the
regenerative heat exchanger 96 is connected to the first
inlet port 121 via the refrigerant reservoir 94.

[0021] In some embodiments, as shown in FIG. 3, the
second unit 2 comprises a bottom plate, a V-shaped heat
exchange coil 221, 222 on the bottom plate, and two fans
23 above the V-shaped heat exchange coil 221, 222
(alternatively, the number of fans 23 can be changed).
When installed in the first mode, the bottom plate of the
second unit is installed adjacent to the top 12 of the first
unit. The fan 23 comprises a motor, blades, and grills.
During operation, the fan draws air from both sides which
allows the airflow to pass through the V-shaped heat
exchange coil 221, 222, and then dissipates from the
top after exchanging heat with the refrigerant in the heat
exchange coil 221, 222. By virtue of the structures of the
V-shaped heat exchange coil and the fans on the top of
the second unit2, even when the second unit 2 is installed
above the first unit 1 in the first mode, the operation of the
second unit 2 will not be hindered.

[0022] In some embodiments, the V-shaped heat ex-
change coil comprises a first coil portion 221 and a
second coil portion 222 independent of each other, with
the first coil portion 221 and the second coil portion 222
being plate-like, respectively and arranged in a V-shaped
manner. The first coil portion 221 and the second coil
portion 222 each includes an independent intake mani-
fold 226, which extends from the bottom to the top along
one side of the first coil portion 221 and the second coil
portion 222, and eachincludes independentinlet ports. In
the first mode, each inlet port is connected to the first
outlet port 120 of the first unit through an L-shaped pipe
31, while the return liquid of the first coil portion 221 and
the second coil portion 222 converges and connects to
the return header 225 through the return manifold 224.
The return header 225 is generally T-shaped and in-
cludes a vertically oriented part, where the vertically
oriented part has a downward return liquid port. In the
first mode, the return liquid port is connected with the first
inlet port 121 of the first unit 1, which is also vertically
oriented, so that the liquid refrigerant can return back to
the first unit 1 by gravity.

[0023] In some embodiments, the bottom plate of the
second unit comprises a bottom plate body 21 supporting
the bottom of the V-shaped heat exchange coil and a
bottom plate frame 211, 212 outerside of the bottom plate
body 21. In the embodiment illustrated, the bottom plate
frame is generally rectangular and comprise transverse
frames 212 and longitudinal frames 211. In addition, for
structural stability, vertical beams 223 are also provided
at the four corners of the bottom plate frame. As shownin
FIG. 1, in some embodiments, the second unit 2 may
further comprise grid plates 29 on both sides and end
plates 28 at both ends connected between the bottom
plate frame and the top of the V-shaped heat exchange
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coil, so that the second unit is generally in the shape of a
cube. The size and shape of the bottom plate frame of the
second unit 2 are basically the same as the size and
shape of the top 12 of the first unit 1, so that the outdoor
unitis generally in the shape of a cube after the first unit 1
and the second unit 2 are assembled in the first mode,
thereby facilitating the outdoor unit assembled in the first
mode to be placed in a regular outdoor installation space.
[0024] In some embodiments, as shown in FIG. 2,
when installed in the first mode, the frame of the bottom
plate of the second unit can be connected to the first unit
through a plurality of bolts 3. Alternatively, a plurality of
bolts can also be used to connect the bottom plate body of
the second unit 2 and the first unit. The grid plates 29 can
be installed after assembly of the first unit and the second
unit using the plurality of bolts 3. In addition, when in-
stalled in the first mode, the first unit 1 and the second unit
2 can be directly assembled by inserting a short fluid
pipeline, such as the L-shaped fluid pipeline 31 as shown.
Furthermore, the control cable for the fan of the conden-
ser of the second unit 2 can be easily connected between
the first unit and the second unit. In other embodiments,
when the first unit 1 and the second unit 2 are installed in
the second mode, the second unit 2 can be configured
with an electronic control module 27. In this circum-
stance, the electrical lines between the first unit 1 and
the second unit 2 can be integrated into a single electrical
cable and connected to the electronic control module 27
of the second unit, thus facilitating the regulation and
arrangement of long-distance electrical lines. In some
embodiments, when installed in the second mode, the
electrical cable and fluid pipeline can also be integrated
into one integrated line. In some embodiments, as shown
in FIGS. 6 and 7, the top of the first unit 1 may have a
positioning feature 17 that matches the bottom plate
frame or bottom plate body of the second unit, thereby
facilitating the assembly of both. According to other em-
bodiments, a refrigeration cabinet comprising the out-
door unit according to the respective embodiments is
further provided.

[0025] The outdoor unit according to the present in-
vention can be transported to the site in the first mode
(alternatively, itcan also be transported in a splitmanner),
and then determined to be installed in the first mode orin
the second mode based on on-site conditions. The in-
stallation in the first mode only requires welding the
corresponding pipelines, and installing fasteners and
electrical lines. The installation in the second mode
may consider to use a single mixed line including elec-
trical connection and fluid communication to be reason-
ably arranged and connected between the first unit 1 and
the second unit 2. It should be appreciated that the out-
door unit is usually arranged outdoors, but this is not
restrictive. In fact, outdoor unitis only intended to indicate
that it can be in a different space relative to the indoor
load, rather than that it must be exposed to the outdoor
environment. For example, the first unit 1 can also be
arranged in a space indoors that is different from the
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space of the indoor load, or the first unit 1 and the second
unit 2 can be jointly arranged in spaces indoors that are
different from the space of the indoor load.

[0026] The specificembodiments described above are
merely intended to describe the principles of the present
invention more clearly, wherein various components are
clearly shown or described to facilitate the understanding
of the principles of the present invention. Those skilled in
the art may, without departing from the scope of the
present invention, make various modifications or
changes. Therefore, it should be understood that these
modifications or changes should be included within the
scope of patent protection, as defined by the appended
claims.

Claims

1. An outdoor unit for a refrigeration cabinet, compris-
ing:

a first unit (1) comprising a compressor (911,
912);

a second unit (2) comprising a condenser;
wherein, the outdoor unit is configured to be
installed in a first mode or a second mode;
where in the first mode, the first unit (1) and the
second unit (2) are installed adjacent to each
other and connected with each other through
fasteners (3), and the first unit and the second
unit are connected through a first fluid pipeline
passing through an adjacent surface between
the first unit and the second unit;

where in the second mode, the first unit (1) and
the second unit (2) are respectively installed ata
first position and a second position spaced apart
from each other, and the firstunitand the second
unit are connected through a second fluid pipe-
line (31) extending between the first position and
the second position.

2. The outdoor unit according to claim 1, wherein the
first unit (1) further comprises a regenerative heat
exchanger (96), and the regenerative heat exchan-
ger comprises a first pipeline (961) and a second
pipeline (962);
the first unit comprising:

a first outlet port (120) connected to an exhaust
port (913, 915) of the compressor (911, 912);
a first inlet port (121) connected to a first end of
the first pipeline (961) of the regenerative heat
exchanger (96);

a second outlet port (127) connected to a sec-
ond end of the first pipeline (961) of the regen-
erative heat exchanger (96); and

a second inlet port (128) connected to a first end
of the second pipeline (962) of the regenerative
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heat exchanger (96);

wherein, the second end of the second pipeline
(962) of the regenerative heat exchanger (96) is
connected to a suction port (914, 916) of the
compressor, the firstinlet port (121) and the first
outlet port (120) are configured to connect to the
condenser of the second unit respectively, and
the second inlet port (128) and the second outlet
port (127) are configured to connect to an indoor
load respectively.

The outdoor unit according to claim 2, wherein the
firstunit (1) comprises afirst unit housing generally in
the shape of a cube, the firstinlet port (121) and the
first outlet port (120) are arranged at the top (12) of
the first unit housing, the first inlet port and the first
outlet port are both vertically oriented upwards, and
the compressor (911, 912), the regenerative heat
exchanger (96) and an optional oil separator (92),
oil reservoir (93), refrigerant reservoir (94), and gas
separator (95) are arranged in the first unit housing.

The outdoor unit according to claim 3, wherein in the
first unit, the exhaust port (913, 915) of the compres-
sor(911,912)is connected to the oil separator (92), a
gas outlet (921) of the oil separator is connected to
the first outlet port (120), an oil outlet (922) of the oil
separator is connected to the oil reservoir (93), the oil
reservoir is connected to the suction port (914, 916)
of the compressor and/or a suction manifold (917) of
the compressor through capillaries, the suction port
(914, 916) of the compressor is connected to the
second end of the second pipeline (962) of the re-
generative heat exchanger (96) via the gas separa-
tor (95), and the first end of the first pipeline (961) of
the regenerative heatexchanger (96)is connected to
the first inlet port (121) via the refrigerant reservoir
(94).

The outdoor unit according to any of claims 1-4,
wherein the second unit (2) comprises a bottom
plate, a V-shaped heat exchange coil (221, 222)
on the bottom plate, and a fan (23) above the V-
shaped heat exchange coil, where when installed in
the first mode, the bottom plate of the second unit (2)
is installed adjacent to the top (12) of the first unit (1).

The outdoor unit according to claim 5, wherein the V-
shaped heat exchange coil comprises a first coil
portion (221) and a second coil portion (222), with
the first coil portion and the second coil portion being
plate-like respectively and arranged in a V-shaped
manner, and the first coil portion (221) and the sec-
ond coil portion (222) each comprises an indepen-
dent intake manifold (226), where each of the intake
manifolds of the first coil portion and the second coil
portion extends from the bottom to the top of the coil
along one side of the first coil portion (221) and the
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10.

second coil portion (222) respectively, and each
comprises an independent inlet port, while return
manifolds (224) of the first coil portion and the sec-
ond coil portion converge to a return header (225)
that is vertically oriented and has a vertically down-
ward return port.

The outdoor unit according to claim 5 or 6, wherein
the bottom plate of the second unit comprises a
bottom plate body (21) supporting the bottom of
the V-shaped heat exchange coil (221, 222) and a
bottom plate frame (211, 212) outerside of the bottom
plate body; the second unit (2) further comprises grid
plates (29) on both sides and end plates (28) at both
ends connected between the bottom plate frame
(211, 212) and the top of the V-shaped heat ex-
change coil, making the second unit (2) generally
in the shape of a cube; a size and shape of the bottom
plate frame (211, 212) are substantially the same as
size and shape of the top (12) of the first unit (1); the
top of the first unit (1) has a positioning feature (17)
matching the bottom plate body (21) and/or bottom
plate frame (211, 212) of the second unit; the first unit
(1) and the second unit (2) as a whole, when installed
in the firstmode, are generally in the shape of a cube.

The outdoor unit according to claim 7, wherein in the
firstmode, the first unit (1) is connected to the second
unit (2) through a plurality of bolts (3) arranged along
the bottom plate body (21) and/or the bottom plate
frame (211, 212), and the grid plates (29) are in-
stalled after assembly of the first unit and the second
unit.

The outdoor unit according to any of claims 1-8,
wherein the second unit (2) is further configured with
an electronic control module (27), where when in-
stalled in the second mode, an integrated electrical
cable is connected between the first unit (1) and the
electronic control module (27) of the second unit (2).

A refrigeration cabinet, wherein the refrigeration ca-
binet comprises an outdoor unit according to any of
claims 1-9.
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