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(54) REFRIGERATION SYSTEM AND REFRIGERATION APPLIANCE HAVING SAME

(57)  The presentutility model provides a refrigerating
system, and a refrigerating appliance having the same.
The refrigerating system includes a condenser, a throttle
pipeline, a transition pipe and an evaporator connected
in sequence, the throttle pipeline includes a capillary
body and at least two expanded pipes; wherein one of
the expanded pipes is connected in series between the
capillary body and the transition pipe, and the remaining
expanded pipes are connected in series in the capillary
body; a cross-sectional area of each of the expanded
pipes is greater than the cross-sectional area of the cap-
illary body and smaller than the cross-sectional area of
the transition pipe, and the cross-sectional area of the
transition pipe is smaller than the cross-sectional area of
the evaporator pipe.
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Description
TECHNICAL FIELD

[0001] The present invention relates to a refrigerating
system, and a refrigerating appliance having the same,
and belongs to the technical field of household applianc-
es.

BACKGROUND

[0002] In arefrigerating system in currently commonly-
used refrigerating appliances such as refrigerators and
freezers, a capillary is usually used between a condenser
and an evaporator for throttling and depressurization. In
principle, a high-voltage medium-temperature liquid-
phase refrigerant enters the capillary; under the action
of a friction force of a wall surface of the capillary, a re-
sistance received by the refrigerant increases gradually,
the pressure and temperature of the refrigerant reduces
gradually, the refrigerant finally reaches a two-phase re-
frigerant state under an evaporation pressure at an outlet
of the capillary, and enters the evaporator at a high
speed.

[0003] However, at the connection of the capillary and
the evaporator, since an inner diameter of the capillary
increases abruptly, which causes a sudden change of
the pressure, the refrigerant, after spurting from the cap-
illary at a high speed, changes in phase and generates
a lot of bubbles; as the pressure reduces constantly, the
bubbles become larger until they break, thereby gener-
ating a spurting noise; the noise may cause the overall
noise of the refrigerator to increase so that the user’s
experience is extremely poor.

SUMMARY

[0004] In order to solve the problems in the prior art,
the present utility model provides a refrigerating system,
and a refrigerating appliance having the same.

[0005] To achieve the above objectives, an embodi-
ment of the present utility model provides a refrigerating
system, the refrigerating system includes a compressor,
a condenser, a throttle pipeline, a transition pipe, and an
evaporator connected in series in sequence, the throttle
pipeline comprises a capillary body and at least two ex-
panded pipes;

one of the expanded pipes is connected in series
between the capillary body and the transition pipe,
and constitutes the last expanded pipe;

the remaining expanded pipes are connected in se-
ries in the capillary body to divide the capillary body
into at least two capillary segments, and constitute
intermediate expanded pipes;

a cross-sectional area of a channel in each of the
expanded pipes is greater than the cross-sectional
area of a channel in the capillary body, the cross-
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sectional area of the channel in the last expanded
pipe or in each of the expanded pipes is smaller than
the cross-sectional area of a channel in the transition
pipe, and the cross-sectional area of the channel in
the transition pipe is smaller than the cross-sectional
areaofthe channelin the refrigerant pipe of the evap-
orator.

[0006] As a further improvement of an embodiment of
the present utility model, the expanded pipe comprises
a main body pipe;

the main body pipe is provided as a first equal-diam-
eter pipe with a constant cross-sectional area of the
channel in the pipe;

or the main body pipe comprises a first equal-diam-
eter pipe with a constant cross-sectional area of the
channel in the pipe and at least one segment of sec-
ond-equal diameter pipe connected in series behind
the firstequal-diameter pipe, and the cross-sectional
area of the channel in each segment of second
equal-diameter pipe is larger than the cross-section-
al area of the channel in the first equal-diameter pipe.

[0007] As a further improvement of an embodiment of
the present utility model, the number of second equal-
diameter pipes is set to two or more segments that are
sequentially connected in series from front to rear, the
cross-sectional area of the channels in the segments in-
creasing gradually.

[0008] As a further improvement of an embodiment of
the present utility model, the intermediate expanded pipe
is arranged such that a front end of the main body pipe
of the intermediate expanded pipe is connected with a
rear end of a preceding capillary segment to form a ver-
tical stepped surface, and a rear end of the main body
pipe of the intermediate expanded pipe is connected with
a front end of a following capillary segment to form a
vertical stepped surface;

the last expanded pipe is arranged such that the front
end of main body pipe of the last expanded pipe is con-
nected with the rear end of the last capillary segment to
form a vertical stepped surface, and the rear end of the
main body pipe of the last expanded pipe is connected
with the front end of the transition pipe.

[0009] As a further improvement of an embodiment of
the present utility model, the intermediate expanded pipe
is arranged such that the rear end of the preceding cap-
illary segment passes through the front end of the main
body pipe of the intermediate expanded pipe and extends
rearward into the intermediate expanded pipe, and such
that the front end of the following capillary segment pass-
es through the rear end of the main body pipe of the
intermediate expanded pipe and extends forward into the
intermediate expanded pipe;

the last expanded pipe is arranged such that the rear end
of the last capillary segment passes through the frontend
of the main body pipe of the last expanded pipe and ex-
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tends rearward into the last expanded pipe, the rear end
of the main body pipe of the last expanded pipe being
connected with the front end of the transition pipe.
[0010] As a further improvement of an embodiment of
the present utility model, the expanded pipe further com-
prises aflared pipe connected in series between the front
end of the main body pipe of the expanded pipe and the
rear end of a preceding capillary segment, and a cross-
sectional area of a channel in the flared pipe gradually
increases from the cross-sectional area of the channel
in the capillary body from front to rear to the cross-sec-
tional area of the channel in the first equal-diameter pipe.
[0011] As a further improvement of an embodiment of
the present utility model, the intermediate expanded pipe
further comprises a closure pipe connected in series be-
tween the rear end of the main body pipe and the front
end of the following capillary segment, and a cross-sec-
tional area of a channel in the closure pipe gradually de-
creases from the cross-sectional area of the channel in
the main body pipe from the front to the rear to the cross-
sectional area of the channel in the capillary body;

the rear end of the last expanded pipe is connected with
the front end of the transition pipe.

[0012] As a further improvement of an embodiment of
the present utility model, the cross-sectional area of the
channel in the capillary body is constant, and the cross-
sectional area of the channel in the main body pipe is 4
to 75 times the cross-sectional area of the channel in the
capillary body.

[0013] As a further improvement of an embodiment of
the present utility model, the transition pipe comprises:

a third equal-diameter pipe;

a second flared pipe connected in series between
the rear end of the main body pipe of the last ex-
panded pipe and the front end of the third equal-
diameter pipe, and a cross-sectional area of a chan-
nel in the second flared pipe gradually increases
from the cross-sectional area of the channel in the
main body pipe of the last expanded pipe at the rear
end from front to rear to a cross-sectional area of a
channel in the third equal-diameter pipe; and

a third flared pipe connected in series between the
rear end of the third equal-diameter pipe and the
front end of the refrigerant pipe of the evaporator,
and a cross-sectional area of a channel in the third
flared pipe gradually increases from the cross-sec-
tional area of the channel in the third equal-diameter
pipe from front to rear to the cross-sectional area of
the channel in the refrigerant pipe of the evaporator.

[0014] As a further improvement of an embodiment of
the present utility model, the transition pipe is provided
as a flared transition pipe, and a cross-sectional area of
the channelin the flared transition pipe gradually increas-
es from the cross-sectional area of the channel in the
main body pipe of the last expanded pipe at the rear end
from front to rear to the cross-sectional area of the chan-
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nel in the refrigerant pipe of the evaporator.

[0015] As a further improvement of an embodiment of
the present utility model, the throttle pipeline, on the
whole, is provided as a rigid pipe integrally formed of
copper or steel,

or the throttle pipeline is, on the whole, provided as
a flexible pipe;

or the throttle pipeline is arranged such that one sec-
tion of the pipeline is a flexible pipe, and the remain-
ing section of the pipeline is a rigid pipe integrally
formed of copper or steel.

[0016] As a further improvement of an embodiment of
the present utility model, a section of the throttle pipeline
extending from rear to front from the rear end of the last
expanded pipe, at least to the front end of the last inter-
mediate expanded pipe is set as a flexible pipe.

[0017] As a further improvement of an embodiment of
the present utility model, all the transition pipe or a portion
from the front end of the transition pipe is set as the flex-
ible pipe, and integrally formed with the flexible pipe of
the throttle pipeline.

[0018] As a further improvement of an embodiment of
the present utility model, the throttle pipeline is disposed
in a sole refrigerant flow path that communicates an
egress end of the condenser with an ingress end of the
evaporator.

[0019] As a further improvement of an embodiment of
the present utility model, the egress end of the condenser
is provided with a drying filter, and a front end of the
throttle pipeline is fixedly fitted with the drying filter;

or the egress end of the condenser is sequentially pro-
vided with a drying filter and a solenoid valve from the
front to the rear, and the front end of the throttle pipeline
is fixedly connected to the solenoid valve.

[0020] To achieve the above objectives, an embodi-
ment of the present utility model provides a refrigerating
appliance includes the refrigerating system.

[0021] As compared with the prior art, advantageous
effects of the present utility model are as follows: the
refrigerating system achieves stage-wise attenuation
and smoothing of the spurt and pulsation, substantially
reduces the problem of the noise caused by the break of
bubbles during the spurting, decreases the outward, for-
ward and backward transfer of the spurting pulsation
along the pipeline of the refrigerating system, and avoids
the noise amplification phenomenon caused by vibration
transmission, by disposing the expanded pipes in the
middle of and at the rear end of the capillary body, dis-
posing the transition pipe between the last expanded pipe
and the refrigerant pipe of the evaporator, and setting
the relationship of the magnitude of the cross-sectional
areas of the channels in the capillary body, expanded
pipes, transition pipe, and the refrigerant pipe of the evap-
orator.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0022]

FIG. 1 is a schematic view of a refrigerating system
of a first embodiment of the present utility model;
FIG. 2a is a structural view of a throttle pipe in the
first embodiment of the present utility model;

FIG. 2b is a structural schematic view of the throttle
pipe, a transition pipe, and part (corresponding to
AreaAinFIG. 1)of arefrigerantpipe of an evaporator
in the first embodiment of the present utility model;
FIG. 3ais an exploded sectional view of a pipe con-
nection mechanism of the first embodiment of the
present utility model;

FIG. 3b is a structural sectional view illustrating the
fitting of the pipe connection mechanism and a flex-
ible pipe in the first embodiment of the present utility
model;

FIG. 4a is a structural view of a throttle pipe in a
second embodiment of the present utility mode;
FIG. 4b is a structural schematic view of the throttle
pipe, a transition pipe, and part (corresponding to
AreaAinFIG. 1)of arefrigerantpipe of an evaporator
in the second embodiment of the present utility mod-
el;

FIG. 5a is a structural view of a throttle pipe in a third
embodiment of the present utility model;

FIG. 5b is a structural schematic view of the throttle
pipe, a transition pipe, and part (corresponding to
AreaAinFIG. 1)of arefrigerantpipe of an evaporator
in a third embodiment of the present utility model;
FIG. 6a is a structural view of a throttle pipe in a
fourth embodiment of the present utility model;
FIG. 6b is a structural schematic view of the throttle
pipe, a transition pipe, and part (corresponding to
AreaAinFIG. 1)of arefrigerantpipe of an evaporator
in a fourth embodiment of the present utility model;
FIG. 7 is a schematic view of a refrigerating system
in a fifth embodiment of the present utility model.

DETAILED DESCRIPTION

[0023] The present utility model will be described in
detail in conjunction with specific embodiments shown in
the figures. However, these embodiments are not intend-
ed to limit the present utility model. Structural, method-
ological or functional variations made by those having
ordinary skill in the art according to these embodiments
are all included in the protection scope of the present
utility model.

[0024] Referring to FIG. 1 through FIG. 3b, they illus-
trate a refrigerating system 100 in a first embodiment of
the present utility model.

[0025] Referringto FIG. 1, the refrigerating system 100
has a flow circuit in which a refrigerant flows in a circu-
lating manner. In a front-rear direction defined by a flow
direction of the refrigerant, the refrigerating system 100
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comprises acompressor 1, acondenser 2, a throttle pipe-
line 3, a transition pipe 7, and an evaporator 4 connected
in series in sequence.

[0026] Specifically, an exhaust pipe of the compressor
1is connected to an ingress end of the condenser 2, and
a gas return pipe of the compressor 1 is connected to an
egress end of the evaporator 4; the throttle pipeline 3 is
communicated between an egress end of the condenser
2 and an ingress end of the evaporator 4.

[0027] A circulation process of the refrigerant in the
refrigerating system 100 is theoretically roughly as fol-
lows: a high-temperature and high-pressure superheat-
ed refrigerant gas in the exhaust pipe of the compressor
1 enters the condenser 2 and is condensed into a high-
pressure saturated or supercooled liquid which then en-
ters the throttle pipeline 3 for throttling and depressuri-
zation, and then flows through the transition pipe 7 into
the evaporator 4 for vaporization into a low-temperature
and low-pressure refrigerant gas, which returns to the
compressor 1 to be recompressed into a high-tempera-
ture and high-pressure superheated refrigerant gas,
thereby completing the entire circulation process.
[0028] In the present utility model, the pipeline struc-
ture formed by the throttle pipeline 3, the transition pipe
7 and the ingress end of the refrigerant pipe 41 of the
evaporator 4 is improved to solve the problem about the
spurting of noise in the prior art.

[0029] Specifically, the throttle pipeline 3 comprises a
capillary body 30 and an expanded pipe 31. The capillary
body 30 is a capillary pipe in which a channel has a con-
stant cross-sectional area and which is constructed to
have a length of more than half of the throttle pipeline 3;
a cross-sectional area of a channel in the expanded pipe
31 is greater than the cross-sectional area of the channel
in the capillary body 30.

[0030] Referring to FIG. 2a and FIG. 2b, the throttle
pipeline 3 comprises at least two expanded pipes 31
spaced sequentially from front to rear. One of the ex-
panded pipes 31 is connected in series between the cap-
illary body 30 and the transition pipe 7, that is, the ex-
panded pipe 31 defines a rear end of the throttle pipeline
3; the remaining expanded pipes 31 are connected in
series in the capillary body 30 to divide the capillary body
30 into at least two capillary segments.

[0031] In the present application, the expanded pipes
are distinguished in a way that one expanded pipe 31
connected in series between the capillary body 30 and
the transition pipe 7 is defined as the last expanded pipe
31-2, and the remaining expanded pipes 31 connected
in series in the capillary body 30 are defined as interme-
diate expanded pipes 31-1, for ease of understanding
and description.

[0032] As stated above, if the number of expanded
pipes 31 is at least two, the number of intermediate ex-
panded pipes 31-1 is at least one. Accordingly, the at
least one intermediate expanded pipe 31-1 divides the
capillary body 30 into at least two capillary segments. To
put it another way, the capillary body 30 comprises at
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least two spaced-apart capillary segments, and two ad-
jacent capillary segments are communicated through an
intermediate expanded pipe 31-1. In this way, the throttle
pipeline 3 constitutes a pipeline structure of [capillary--
middle expanded pipe 31-1] *n-capillary-- last expanded
pipe 31-2, where n is a positive integer.

[0033] In the present embodiment, the number of ex-
panded pipes 31 is exemplified as two: one last expanded
pipe 31-2, and one intermediate expanded pipe 31-1;
wherein the one intermediate expanded pipe 31-1 divides
the capillary body 30 into two capillary segments, namely,
the capillary 30-1 and the capillary 30-2; the last expand-
ed pipe 31-2 is connected between the last capillary seg-
ment (i.e., capillary 30-2) and the transition pipe 7. Cer-
tainly, itmay be appreciated that the number of expanded
pipes 31 may be three or more, and accordingly, the cap-
illary body 30 is divided into three or more capillary seg-
ments.

[0034] The cross-sectional area of the channel in the
last expanded pipe 31-2 is smaller than the cross-sec-
tional area of the channel in the transition pipe 7; further-
more, the cross-sectional area of the channel in the tran-
sition pipe 7 is smaller than the cross-sectional area of
the channel in the refrigerant pipe 41 of the evaporator 4.
[0035] Therefore, as compared with prior art, the re-
frigerating system 100 according to the present embod-
iment achieves stage-wise attenuation and smoothing of
the spurt and pulsation, substantially reduces the prob-
lem of the noise caused by the break of bubbles during
the spurting, decreases the outward, forward and back-
ward transfer of the spurting pulsation along the pipeline
of the refrigerating system 100, and avoids the noise am-
plification phenomenon caused by vibration transmis-
sion, by disposing the expanded pipes 31 in the middle
of and at the rear end of the capillary body 30, disposing
the transition pipe 7 between the last expanded pipe 31-2
and the refrigerant pipe 41 of the evaporator 4, and set-
ting the relationship of the magnitude of the cross-sec-
tional areas of the channels in the capillary body 30, ex-
panded pipes 31, transition pipe 7, and the refrigerant
pipe 41 of the evaporator 4.

[0036] Inthe present embodiment, the cross-sectional
area of the channel in each expanded pipe 31 among all
the expanded pipes 31 including the last expanded pipe
31-2is smaller than the cross-sectional area of the chan-
nel in the transition pipe 7. As such, the cross-sectional
area of the channel in the throttle pipeline 3 is smaller
than the cross-sectional area of the channel in the tran-
sition pipe 7.

[0037] On the one hand, since there is the capillary
30-2 behind the intermediate expanded pipe 31-1, under
a pressure-retaining effect of the capillary 30-2, the re-
frigerant will not spurt at a high rate like a conventional
capillary spurting port when the refrigerant enters the
middle expanded pipe 31-1, and the refrigerant will not
generate a lot of bubbles like the conventional capillary
spurting port when the refrigerant flows in the middle ex-
panded pipe 31-1, and the bubbles will break with a small
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volume and will not generate a large noise; on the other
hand, the refrigerant mostly spurts upon entering the last
expanded pipe 31-2 and the transition pipe 7 from the
capillary; since the refrigerant is already partly converted
from aliquid phase into a gaseous phase at the preceding
middle expanded pipe 31-1, the gas phase in the refrig-
erant entering the last expanded pipe 31-2 is in a larger
proportion as compared with the conventional capillary
spurting port; then, the cross-sectional area in the chan-
nels in the last expanded pipe 31-2, the transition pipe 7
and the refrigerant pipe 41 of the evaporator 4 gradually
increases, the pulsation of the liquid flow is attenuated
and smoothed so that the spurting noise is very small; in
another aspect, since after the pulsation of the liquid flow
is gradually attenuated and smoothed after the liquid
flows through at least two expanded pipes 31, the vibra-
tion greatly reduces; furthermore, the forward vibration
along the pipeline of the refrigerant is absorbed at the
intermediate expanded pipe 31-1, and the rearward vi-
bration is absorbed at the last expanded pipe 31-2, sub-
stantially reducing the noise amplification phenomenon
caused by the outward transmission of the pulsation upon
the spurting.

[0038] Furthermore, referring to FIG. 1, the egress end
of the condenser 2 and the ingress end of the evaporator
4 are communicated through a sole refrigerant flow path,
and the throttle pipeline 3 is disposed in the sole refrig-
erant flow path that communicates the egress end of the
condenser 2 with the ingress end of the evaporator 4.
That is, when the refrigerating system 100 performs re-
frigeration, the refrigerant in the condenser 2 inevitably
needs to enter the evaporator 4 through the throttle pipe-
line 3.

[0039] In the present embodiment, the egress end of
the condenser 2 is provided with a drying filter 5, and a
front end of the throttle pipeline 3 is fixedly fitted with the
drying filter 5, that is, the front end of the foremost cap-
illary segment 30-1 is fixedly fitted with the drying filter 5.
[0040] Furthermore, any two expanded pipes 31 may
be set in the same shape or different shapes.

[0041] In the present embodiment, any two expanded
pipes 31 may be set in the same shape. Each expanded
pipe 31 comprises a main body pipe provided as a first
equal-diameter pipe with a constant cross-sectional area
of the channel in the pipe. More specifically, each ex-
panded pipe 31 is provided as an equal-diameter pipe
structure.

[0042] Specifically, the intermediate expanded pipe
31-1 is arranged such that a front end of the main body
pipe ofthe intermediate expanded pipe 31-1is connected
with a rear end of a preceding capillary segment 30-1 to
form a vertical stepped surface, and a rear end of the
main body pipe of the intermediate expanded pipe 31-1
is connected with a front end of a following capillary seg-
ment 30-2 to form a vertical stepped surface.

[0043] The last expanded pipe 31-2 is arranged such
that the front end of main body pipe of the last expanded
pipe 31-2 is connected with the rear end of the capillary
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30-2 to form a vertical stepped surface, and the rear end
of the main body pipe of the last expanded pipe 31-2 is
connected with the front end of the transition pipe 7.
[0044] Furthermore, the cross-sectional area of the
channel in the main body pipe of each expanded pipe 31
is 4 to 75 times the cross-sectional area of the channel
in the capillary body 30.

[0045] Furthermore, in the present embodiment, the
transition pipe 7 comprises an equal-diameter pipe 72,
a flared pipe 71, and a flared pipe 73.

[0046] The flared pipe 71 and the flared pipe 73 are
connected to a front end and a rear end of the equal-
diameter pipe 72, respectively.

[0047] The flared pipe 71 is connected in series be-
tween the rear end of the throttle pipeline 3 and the front
end of the equal-diameter pipe 72, and is specifically con-
nected in series between the rear end of the main body
pipe of the last expanded pipe 31-2 and the front end of
the equal-diameter pipe 72. The cross-sectional area of
a channel in the flared pipe 71 gradually increases from
the cross-sectional area of the channel in the main body
pipe of the last expanded pipe 31-2 at the rear end from
front to rear to the cross-sectional area of the channel in
the equal-diameter pipe 72, i.e., the cross-sectional area
of the channel in the flared pipe 71 at the front end is
equal to the cross-sectional area of the channel in the
main body pipe of the last extended pipe 31-2 at the rear
end, and the cross-sectional area of the channel in the
flared pipe 72 at the rear end is equal to the cross-sec-
tional area of the channel in the equal-diameter pipe 72.
[0048] The flared pipe 73 is connected in series be-
tween the rear end of the equal-diameter pipe 72 and the
front end of the refrigerant pipe 41 of the evaporator 4.
The cross-sectional area of a channel in the flared pipe
73 gradually increases from the cross-sectional area of
the channel in the equal-diameter pipe 72 from front to
rear to the cross-sectional area of the channel in the re-
frigerant pipe 41 of the evaporator 4.

[0049] In this way, with the flared pipe 71 and the flared
pipe 73 being provided, itis possible to achieve a smooth
transition between the cross-sectional area of the chan-
nel in the equal-diameter pipe 72 of the transition pipe 7
and the cross-sectional area of the channel in the throttle
pipeline 3 and the cross-sectional area of the channel in
the evaporator 4, and to avoid the problem of the noise
caused by sudden changes in the cross-sectional area
of the channels in these pipes. Certainly, in a variant em-
bodiment, the transition pipe 7 may also be provided as
a flared transition pipe, and the cross-sectional area of
the channel ins the flared transition pipe gradually in-
creases from the cross-sectional area of the channel in
the main body pipe of the last expanded pipe 31-2 at the
rear end from front to rear to the cross-sectional area of
the channel in the refrigerant pipe 41 of the evaporator
4,i.e.,thethrottle pipeline 3 is connected to the refrigerant
pipe 41 of the evaporator 4 via the flared transition pipe.
[0050] Preferably,inthe presentembodiment, both the
throttle pipeline 3 and the transition pipe 7 are provided
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as circular pipes, and the cross sections of the channels
in the throttle pipeline 3 and the transition pipe 7 at all
positions are circular. Certainly, the shapes of the cross
sections of the channels in the throttle pipeline 3 and
transition pipe 7 at all positions are not limited to this, and
may also be square, hexagonal, elliptical, waist-shaped,
or other feasible suitable shapes.

[0051] Correspondingly, the size relationship of the
cross-sectional area of the channels in the respective
pipes described above corresponds to the size relation-
ship of inner diameters of the respective pipes. For ex-
ample, if the cross-sectional area of the channel in the
throttle pipeline 3 is smaller than the cross-sectional area
of the channel in the transition pipe 7, the inner diameter
of the throttle pipeline 3 is correspondingly smaller than
the inner diameter of the transition pipe 7.

[0052] In addition, in the present embodiment an inner
wall of the flared pipe 71 may be setas aninclined surface
or an inwardly-convex arc surface or an outwardly-re-
cessed arc surface in a front-rear direction, and likewise,
an inner wall of the flared pipe 73 may also be set as an
inclined surface or an inwardly-convex arc surface or an
outwardly-recessed arc surface in a front-rear direction.
Certainly, an inner wall of the flared transition pipe in a
variant embodiment may be also set as an inclined sur-
face in a front-rear direction or an inwardly-convex arc
surface or an outwardly-recessed arc surface.

[0053] Preferably, the throttle pipeline 3 is arranged
such that one section of the pipeline is a flexible pipe,
and the remaining section of the pipeline is a rigid pipe
integrally formed of copper or steel. Specifically, a rear
section of the throttle pipeline 3 is a flexible pipe and a
front section of the throttle pipeline 3 is a rigid pipe inte-
grally formed of copper or steel.

[0054] Inthe presentembodiment, a section extending
from rear to front from the rear end (as indicated by C8
in FIG. 2b) of the last expanded pipe 31-2, at least to the
front end (as indicated by C2 in FIG. 2b) of the last inter-
mediate expanded pipe 31-1 is set as the flexible pipe,
i.e., a section of the throttle pipeline 3 between the posi-
tion indicated by C2 and the position indicated by C8 in
FIG. 2b is the flexible pipe, and the section of the throttle
pipeline 3 before the position indicated by C2 is the rigid
pipe. In this way, on the one hand, the vibration of the
break of the bubbles generated in the spurting of the last
expanded pipe 31 acts on the wall of the flexible pipe and
may be absorbed by the flexible pipe, thereby ensuring
effective reduction of the vibration and noise; on the other
hand, the flexible pipe may also avoid the forward and
backward transmission of the vibration along the throttle
pipeline 3, thereby reducing the transmission of the vi-
bration.

[0055] More preferably, asection ofthe throttle pipeline
3 extending from rear to front from the rear end (as indi-
cated by C8 in FIG. 2b) of the last expanded pipe 31-2,
to the front end of the frontmost intermediate expanded
pipe 31-1is set as the flexible pipe, i.e., all the expanded
pipes 31 and the capillaries between the expanded pipes
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31 are all set as the flexible pipes, and only the frontmost
capillary segment 30-1 is set as the rigid pipe; it may be
appreciated that corresponding to the present embodi-
ment shown in the figures, as previously described there
is only one intermediate expanded pipe 31-1 so that the
frontmost intermediate expanded pipe 31-1 is the last
intermediate expanded pipe 31-1, and is all the interme-
diate expanded pipe 31-1, and the front end of the front-
most intermediate expanded pipe 31-1 is the position in-
dicated by C2 in the figure. In this way, the vibration of
the break of the bubbles occurring in each expanded pipe
31 directly acts on the wall of the flexible pipe, and may
be absorbed by the flexible pipe, thereby reducing the
outward transmission of the vibration.

[0056] Furthermore, in the present embodiment, the
rigid pipe of the throttle pipeline 3 may be fixedly con-
nected with the drying filter 5 by welding or other means,
that is, the front end of the capillary body 30 may be
fixedly connected with the drying filter 5 by welding or
other means.

[0057] Furthermore, the flexible pipe of the throttle
pipeline 3 is integrally formed with all or part of the tran-
sition pipe 7, that is, all or part of the transition pipe 7 is
also provided as a flexible pipe, and the flexible pipe of
the transition pipe 7 and the flexible pipe of the throttle
pipeline 3 are integrally arranged. For example, the tran-
sition pipe 7 may be provided in a way that the flared pipe
71 is aflexible pipe and the remaining pipe section of the
transition pipe 7 is arigid pipe, or in a way that the flared
pipe 71 and the equal-diameter pipe 72 are flexible pipes
and the remaining pipe section is a rigid pipe, or in a way
that all of the transition pipe 7 is a flexible pipe. In this
way, the vibration caused by the break of the bubbles at
the transition pipe 7 may act on the pipe wall of the flexible
pipe, and the vibration may be absorbed by the flexible
pipe, thereby ensuring effective reduction of the vibration
and noise.

[0058] According to the foregoing, in the present em-
bodiment, an integrally formed flexible pipe body is dis-
posed in the pipeline composed of the throttle pipeline
3, the transition pipe 7, and the refrigerant pipe 41 of the
evaporator 4: the front end of the flexible pipe body is
located at the position indicated by C2 shown in FIG. 2b,
and is connected with the preceding rigid pipe body at
the position indicated by C2; the rear end of the flexible
pipe body is located in the middle (e.g., at a position in-
dicated by C9 or C10 or C11) or at the rear end (e.g., at
a position indicated by C12) of the transition pipe 7, and
is connected with the following rigid pipe body at the cor-
responding position.

[0059] Certainly, it may be appreciated thatin a variant
embodiment, the front end of the flexible pipe body may
also be located at other positions besides C2, for exam-
ple, in the middle (the position indicated by C3 of FIG.
2b) or at the rear end (the position indicated by C4 of
FIG. 2b) of any intermediate expanded pipe 31-1, or at
the front end (the position indicated by C6 of FIG. 2b) of
the last expanded pipe 31-2; in another variant embodi-
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ment, the rear end of the flexible pipe body may also be
located at other positions besides C9 or C10 or C11 or
C12, for example located at the rear end (the position
indicated by C8 of FIG. 2b) of the last expanded pipe
31-2. In this case, the transition pipe 7, on the whole, is
provided as a rigid pipe integrally formed of copper or
steel, and is assembled and connected with the throttle
pipeline 3; In yet another variant embodiment, the rear
end of the flexible pipe body may also be located in the
middle (the position indicated by C7 of FIG. 2b) of or at
a more forward position of the last expanded pipe 31-2.
In this case, the rear pipe segment of the last expanded
pipe 31-2 is a rigid pipe integrally formed of copper or
steel, may be fixedly connected to the transition pipe 7
by welding or other means, or may be integrally formed
with the transition pipe 7; In a further variantembodiment,
the throttle pipeline 3 may be provided as a flexible pipe
on the whole, assembled and connected with the drying
filter 5, fixedly assembled and connected with the tran-
sition pipe 7, or may be integrally formed with all or part
of the transition pipe 7; In a further variant embodiment,
the throttle pipeline 3 may be provided as a rigid pipe
integrally formed of copper, steel, or other materials, fix-
edly connected with the drying filter 5 by welding or other
means, fixedly connected with the transition pipe 7 by
welding or other means, or integrally formed with all or
part of the transition pipe 7.

[0060] Furthermore, in the present embodiment, with
reference to FIG. 3a and FIG. 3b, the aforementioned
flexible pipe body and rigid pipe body may be assembled
and connected through a pipe connecting mechanism 9.
That is, the pipe connecting mechanism 9 may achieve
a fixed connection between the flexible pipe body 90 and
the rigid pipe body, thereby enabling the refrigerant to
flow smoothly from the flexible pipe body 90 into the rigid
pipe body, or from the rigid pipe body into the flexible
pipe body 90.

[0061] To facilitate understanding and depiction, the
pipe connecting mechanism 9 at the rear end of the flex-
ible pipe body 90 is taken as an example to introduce the
structure of the pipe connecting mechanism 9 in detail,
i.e., hereunder, the orientations of the front and rear of
parts of the pipe connecting mechanism 9 are based on
a reference premise that the flexible pipe body 90 is in
the front and the rigid pipe body is in the rear; correspond-
ingly, if the pipe connecting mechanism 9 is at the front
end of the flexible pipe body 90, i.e., the reference
premise is that the flexible pipe body 90 in the rear and
the rigid pipe body in the front, orientations of the front
and rear of parts of the pipe connecting mechanism 9 all
will change to the reverse. For example, hereinafter, "a
first pipe portion 922 is formed atarear end of aconnector
pipe 92, and a second pipe portion 921 is formed at a
front end of the connector pipe 92" should be changed
to "a first pipe portion 922 is formed at a front end of a
connector pipe 92, and a second pipe portion 921 is
formed at a rear end of the connector pipe 92".

[0062] Specifically, the pipe connecting mechanism 9
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at the rear end of the flexible pipe body 90 is taken as an
example. The pipe connecting mechanism 9 comprises
a connector pipe 92 and a sleeve 91.

[0063] The connector pipe 92 is provided as a straight
pipe extending in a front-rear direction, and has a first
pipe portion 922 and a second pipe portion 921 arranged
at opposite ends, respectively. The first pipe portion 922
is formed at a rear end of the connector pipe 92, and the
second pipe portion 921 is formed at a front end of the
connector pipe 92.

[0064] The first pipe portion 922 is fixedly connected
to the rigid pipe body, the second pipe portion 921 is
inserted into the flexible pipe body 90 from the rear to
the front, and the second pipe portion 921 supports the
flexible pipe body 90 in an interference-fitted manner.
[0065] The sleeve 91 is sleeved outside the flexible
pipe body 90 and moves towards the connector pipe 92
from front to back, and is sleeved outside the second
pipe portion 921. In this way, the sleeve 91 may clamp
and fix the flexible pipe body 90 together with the second
pipe portion 921, that is, the second pipe portion 921
supports the flexible pipe body 90 from the inside in an
interference-fitted manner, while the sleeve 91 presses
the flexible pipe body 90 from the outside inward, so that
the flexible pipe body 90 is tightly clamped and fixed be-
tween the sleeve 91 and the second pipe portion 921.
[0066] In this way, the pipe connecting mechanism 9
ensures the sealing performance between the flexible
pipe body 90 and the second pipe portion 921, and avoids
the refrigerant from leaking along a gap between the flex-
ible pipe body 90 and the second pipe portion 921 in a
way thatthe second pipe portion 921 supports the flexible
pipe body 90 in an interference-fitted manner. Mean-
while, the pipe connecting mechanism 9 may quickly
achieve the connection between the flexible pipe body
90 and the rigid pipe body through the plugging operation
between both of the sleeve 91 and connector pipe 92
and the flexible pipe body 90, without requiring other extra
structural members (i.e., the pipe connecting mechanism
90 only needs to consist of the sleeve 91 and the con-
nector pipe 92). The pipe connecting mechanism is sim-
plein structure, simple and convenientin operation, high-
ly efficient in assembling and integrates two aspects,
namely, the assembling efficiency and the sealing per-
formance.

[0067] Furthermore, the first pipe portion 922 may be
specifically connected to the rigid pipe body by welding.
Certainly, in a variant embodiment, the connector pipe
92 may also be integrally formed with the rigid pipe body,
i.e., may be directly formed by machining at an end of
the rigid pipe body.

[0068] Preferably, a cross section of an outer surface
9210 of the second pipe portion 921 is set to a circular
shape, and correspondingly, an inner cavity of the sleeve
91 is set to a circular shape, i.e., the cross section of an
inner surface of the sleeve 91 is set to a circular shape,
which may facilitate fitting and avoid damaging the flex-
ible pipe body 90 by cutting at sharp angles.
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[0069] Furthermore, an inner radius R1 of the sleeve
91 is larger than an outer radius R2 of the second pipe
portion 921, and a difference (R1-R2) between the inner
radius R1 of the sleeve 91 and the outer radius R2 of the
second pipe portion 921 is smaller than a thickness H of
the pipe wall of the flexible pipe body 90, thereby ensuring
that the flexible pipe body 90 is further sandwiched
through the sleeve 91 and the second pipe portion 921.
[0070] Inaddition, in the present embodiment, the out-
er surface 9210 of the second pipe portion 921 is provided
with an antiskid structure. When the second pipe portion
921 supports the flexible pipe body 90 with in an inter-
ference-fitted manner, the antiskid structure increases
the firmness of the flexible pipe body 90 on the second
pipe portion 921, and may prevent the flexible pipe body
90 from detaching from the second pipe portion 921, and
meanwhile may also increase the difficulty of the refrig-
erant in leaking from between the flexible pipe body 90
and the second pipe portion 921, thereby ensuring the
sealing effect.

[0071] The antiskid structure is configured as a protru-
sion protruding outwardly from the outer surface 9210 of
the second pipe portion 921, or as a groove recessed
inwardly into the outer surface 9210 of the second pipe
portion 921.

[0072] Furthermore, the connector pipe 92 has a lim-
iting boss 920 protruding outward from the second pipe
portion 921, that is, an outer surface of the limiting boss
920 is arranged away from an axis T relative to the outer
surface 9210 of the second pipe portion 921. A frontend
face 9201 of the limiting boss 920 may resist a rear end
face of the sleeve 91, thereby defining an extremity po-
sition of the sleeve 91 upon moving rearward.

[0073] In this way, when the flexible pipe body 90 and
the rigid pipe body are assembled, the assembling may
be completed when the rear end face of the sleeve 91
abuts against the front end face 9201 of the limiting boss
920, which may facilitate the operator to judge that the
flexible pipe body and the rigid pipe body are mounted
in position, avoid blind over-assembling, and meanwhile
facilitate precisely controlling the length of a refrigerant
flow path at the flexible pipe body 90 in the refrigerating
system.

[0074] Preferably, the limiting boss 920 extends about
the axis T of the second pipe portion 921 and assumes
a shape of an annular boss, i.e., the limiting boss 920
extends around the circumference of the second pipe
portion 921 about the axis T. As such, when the assem-
bling of the flexible pipe body 90 and the rigid pipe body
is completed through the pipe connecting mechanism 9,
the front end face 9201 of the limiting boss 920 may abut
against the rear end face of the sleeve 91 in the circum-
ferential direction, thereby further extending a path on
which the refrigerant leaks out of the pipe connecting
mechanism 9 and enhancing the sealing effect.

[0075] Furthermore, an outer diameter of a front end
pipe portion 911 of the sleeve 91 is smaller than the outer
diameter of a rear end pipe portion 912 of the sleeve 91,
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so that the outer surface of the sleeve 91 is stepped, that
is, the front end pipe portion 911 is relatively thin and the
rear end pipe portion 912 is relatively thick. An outer sur-
face of the frontend pipe portion 911 and an outer surface
of the rear end pipe portion 912 are connected through
a surface 9121. In other words, the surface 9121 may be
taken as the front end face of the rear end pipe portion
912. In this way, with the structure that is thin in the front
and thick in the rear being provided, when the sleeve 91
is sleeved to the outside of the second pipe portion 921,
the surface 9121 is pushed forward to apply a pushing
force to press the sleeve 91 towards the limiting boss
920, which facilitates the application of the force during
mounting.

[0076] Similarly, the limiting boss 920 also protrudes
outward from the first pipe portion 922, that is, the outer
surface of the limiting boss 920 is arranged away from
the axis T relative to the outer surface of the first pipe
portion 922. The outer surface of the limiting boss 920
and the outer surface of the first pipe part 922 are con-
nected in a stepped shape through the surface 9202. In
other words, the surface 9202 may be regarded as the
rear end face of the limiting boss 920. In this way, when
the sleeve 91 is sleeved to the outside of the second pipe
portion 921, the surface 9202 is pushed rearward to apply
apushing force to press the sleeve 91 towards the limiting
boss 920, which facilitates the application of the force
during mounting.

[0077] Furthermore, the sleeve 91 is provided as an
integrally-formed metal member, and the connector pipe
92 is also provided as an integrally-formed metal mem-
ber. Both the sleeve 91 and the connector pipe 92 may
be made of copper, steel, or other materials.

[0078] The above only provides one type of pipe con-
necting mechanism 9 for application in the refrigerating
system 100 to thereby assemble and connect the rigid
pipe body with the flexible pipe body of the throttle pipe-
line 3 and/or the flexible pipe body of the transition pipe
7. Certainly, it may be appreciated that other pipe con-
necting structures known in the art may also be used to
achieve the connection of the rigid pipe body with the
flexible pipe body of the throttle pipeline 3 and/or the flex-
ible pipe body of the transition pipe 7, and the present
utility model is not limited to this pipe connecting mech-
anism 9.

[0079] Hereunder, referring to FIG. 4a and FIG. 4b, a
second embodiment of the refrigerating system of the
present utility model is provided. The difference between
the present embodiment and the aforementioned first
embodiment is only as follows:

[0080] In the present embodiment, the front end of the
main body pipe of the intermediate expanded pipe 31a-
1 and the rear end of the preceding capillary 30a-1 are
not connected in a vertical stepped surface as in the first
embodiment, but are arranged such that the rear end of
the preceding capillary 30a-1 passes through the front
end of the main body pipe of the intermediate expanded
pipe 31a-1 and extends rearward into the intermediate
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expanded pipe 31a-1; moreover, the rear end of the main
body pipe and the front end of the following capillary seg-
ment 30a-2 are not connected in a vertical stepped sur-
face as in the first embodiment, but are arranged such
that the front end of the following capillary segment 30a-
2 passes through the rear end of the main body pipe of
the intermediate expanded pipe 31a-1 and extends for-
ward into the intermediate expanded pipe 31a-1.
[0081] Similarly, the front end of the main body pipe of
the last expanded pipe 31a-2 and the rear end of the
capillary 30a-2 are not connected in a vertical stepped
surface as in the first embodiment, but are arranged such
that the rear end of the capillary 30a-2 passes through
the front end of the main body pipe of the last expanded
pipe 31a-2 and extends rearward into the last expanded
pipe 31a-2.

[0082] Thatis, inthe presentembodiment, aninsertion
type structure is employed between the capillary 30a and
each expanded pipe 31a. The end of the capillary 30a is
inserted into the expanded pipe 31a, and the end of the
capillary body 30a is wrapped from the outside by the
refrigerant in the expanded pipe 31a.

[0083] The remaining technical content of the present
embodiment is the same as that of the first embodiment,
and will not be further described.

[0084] Next, with reference to FIG. 5a and FIG. 5b, a
third embodiment of the refrigerating system of the
present utility model is provided. The difference between
the present embodiment and the aforementioned first
embodiment is as follows:

[0085] In the aforementioned first embodiment, each
expanded pipe 31 is provided with an equal-diameter
pipe structure, which comprises a main body pipe. The
main body pipe is provided with a first equal-diameter
pipe with a constant cross-sectional area of the channel
inside the pipe, and the first equal-diameter pipe is also
the main body pipe, namely, the expanded pipe 31;
[0086] However, in the present embodiment, the ex-
panded pipe 31b is not configured as an equal-diameter
pipe structure. The expanded pipe 31b comprises a main
body pipe 312b configured as the first equal-diameter
pipe, and the cross-sectional area of the channel in the
main body pipe 312b is 4 to 75 times the cross-sectional
area of the channel in the capillary body 10, and each
expanded pipe 31b further comprises a flared pipe 311b.
[0087] The flared pipe 311b is connected in series be-
tween the front end of the main body pipe 312b and the
rear end of the preceding capillary 30b-1, that is, a front
end of the flared pipe 311b starts from the rear end of
the preceding capillary 30b-1, and arear end of the flared
pipe 311b terminates at the front end of the main body
pipe 312b; Moreover, the cross-sectional area of the
channel in the flared pipe 311b gradually increases from
the cross-sectional area of the channel in the capillary
body 30b from the front to the rear to the cross-sectional
area of the channel in the first equal-diameter pipe (i.e.,
the main body pipe 312b).

[0088] If the throttle pipeline 3 is arranged as a circular
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pipe, an inner diameter of the flared pipe 311b assumes
an inclined surface or an inwardly-convex arc surface or
an outwardly-recessed arc surface in a front-rear direc-
tion, and the inner diameter of the flared pipe 311b grad-
ually increases from the inner diameter of the capillary
body 30b to the inner diameter of the first equal-diameter
pipe (i.e., the main body pipe 312b). In this way, the re-
frigerant may smoothly enter the main body pipe 312b
of the expanded pipe 31b from the capillary, reducing the
flow noise caused by sudden changes in the inner diam-
eter of the pipe.

[0089] Furthermore, the difference between the
present embodiment and the aforementioned first em-
bodiment is that the intermediate expanded pipe 31b-1
further comprises closure pipes 313b.

[0090] The closure pipes 313b are connected in series
between the rear end of the main body pipe 312b and
the front end of the following capillary segment 30b-2,
that is, a front end of the closure pipe 313b starts from
the rear end of the main body pipe 312b, and a rear end
of the closure pipe 313b terminates at the front end of
the following capillary segment 30b-2; in addition, a
cross-sectional area of a channel in the closure pipe 313b
gradually decreases from the cross-sectional area of the
channel in the main body pipe 312b from the front to the
rear to the cross-sectional area of the channel in the cap-
illary body 30b.

[0091] In a case where the throttle pipeline 3 is ar-
ranged as a circular pipe, an inner diameter of the closure
pipe 313b assumes an inclined surface or an inwardly-
convex arc surface or an outwardly-recessed arc surface
in a front-rear direction, and the inner diameter of the first
equal-diameter pipe (namely, the main body pipe 312b)
gradually reduces to the inner diameter of the capillary
body 30b. In this way, the refrigerant may smoothly enter
the capillary from the main body pipe 312b of the expand-
ed pipe 31b, reducing the flow noise caused by sudden
changes in the inner diameter of the pipe.

[0092] The remaining technical content of the present
embodiment is the same as that of the first embodiment,
and will not be further described.

[0093] Hereinafter, with reference to FIG. 6a and FIG.
6b, a fourth embodiment of the refrigerating system of
the present utility model is provided.

[0094] The difference between the present embodi-
ment and the aforementioned first embodiment is as fol-
lows:

[0095] In the aforementioned first embodiment, each
expanded pipe 31 is provided with an equal-diameter
pipe structure, which comprises a main body pipe. The
main body pipe is provided with a first equal-diameter
pipe with a constant cross-sectional area of the channel
inside the pipe, and the first equal-diameter pipe is also
the main body pipe, namely, the expanded pipe 31;
[0096] However, in the present embodiment, the main
body pipe of expanded pipe 31c is not configured as an
equal-diameter pipe structure. Specifically, the expand-
ed pipe 31c comprises a first equal-diameter pipe 311c,
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and a cross-sectional area of the channel in the first
equal-diameter pipe 311c is 4 to 75 times the cross-sec-
tional area of the channel in the capillary body 10. The
main body pipe of the expanded pipe 31b further com-
prises one or two or more segments of a second-equal
diameter pipe 312c connected in series behind the first
equal-diameter pipe 311c. The cross-sectional area of
the channel in each segment of the second equal-diam-
eter pipe 312c is larger than the cross-sectional area of
the channel in the first equal-diameter pipe 311c.
[0097] In the figures, the number of second equal-di-
ameter pipes 312c is set to one segment, whereby the
main body pipe of the expanded pipe 31c is formed by
sequentially connecting thinner first equal-diameter
pipes 311c with thicker second equal-diameter pipes
312c from front to rear. Certainly, in a variant embodi-
ment, the number of second equal-diameter pipes 312¢c
is set to two or more segments. At this time, the cross-
sectional areas of the channels in respective segments
of second equal-diameter pipe 312c are different, and
the cross-sectional areas of the channels in the respec-
tive segments of second equal-diameter pipe 312 that
are sequentially connected from front to rear increases
segment by segment.

[0098] The remaining technical content of the present
embodiment is the same as that of the first embodiment,
and will not be repeated any longer. Certainly, in a variant
embodiment, the structure between the expanded pipe
31candthe capillary body 30c of the presentembodiment
may also be set as the insertion type structure of the
second embodiment, or may also be combined with the
technical content of the third embodiment to obtain a cor-
responding structural change.

[0099] Hereinafter, referringtoFIG. 7, thereis provided
a fifth embodiment of the refrigerating system of the utility
model. The difference between the present embodiment
and the aforementioned first embodiment is only as fol-
lows:

[0100] In the first embodiment, the egress end of the
condenser 2 is provided with the drying filter 5, and the
front end of the throttle pipeline 3 is fixedly connected to
the drying filter 5;

[0101] However, in the present embodiment, the
egress end of the condenser 2’ is sequentially provided
with a drying filter 5’ and a solenoid valve 6’ from the front
to the rear, and the front end of the throttle pipeline 3’ is
fixedly connected to the solenoid valve 6.

[0102] Except for the above differences, the remaining
technical content of the present embodiment is the same
as that of the aforementioned first embodiment, and will
not be described in detail any more here. Certainly, in a
variant embodiment, the present embodiment may also
be combined with the technical content of any of the
aforementioned second to fourth embodiments.

[0103] Furthermore, a sixth embodiment of the present
utility model further provides a refrigerating appliance,
which may specifically be a refrigerator or a freezer, and
may comprise the refrigerating system as described in
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any of the previous first to fifth embodiments, or may also
comprise a refrigerating system in a variant embodiment
constructed by appropriately combining technical solu-
tions in the previous first to fifth embodiments.

[0104] It should be understood that although the de-
scription is described according to the embodiments, not
every embodiment only comprises one independent
technical solution, that such a description manner is only
for the sake of clarity, that those skilled in the art should
take the description as an integral part, and that the tech-
nical solutions in the embodiments may be suitably com-
bined to form other embodiments understandable by
those skilled in the art.

[0105] The detailed descriptions set forth above are
merely specific illustrations of feasible embodiments of
the present invention, and are not intended to limit the
scope of protection of the present invention. All equiva-
lent embodiments or modifications that do not depart
fromthe art spirit of the present invention should fall within
the scope of protection of the present invention.

Claims

1. Arefrigerating system, comprising a compressor, a
condenser, a throttle pipeline, a transition pipe, and
an evaporator connected in series in sequence,
wherein the throttle pipeline comprises a capillary
body and at least two expanded pipes;

wherein one of the expanded pipesis connected
in series between the capillary body and the
transition pipe, and constitutes the last expand-
ed pipe;

the remaining expanded pipes are connected in
series in the capillary body to divide the capillary
body into at least two capillary segments, and
constitute intermediate expanded pipes;

a cross-sectional area of a channel in each of
the expanded pipes is greater than the cross-
sectional area of a channel in the capillary body,
the cross-sectional area of the channel in the
last expanded pipe or in each of the expanded
pipes is smaller than the cross-sectional area of
a channel in the transition pipe, and the cross-
sectional area of the channel in the transition
pipe is smaller than the cross-sectional area of
the channel in the refrigerant pipe of the evap-
orator.

2. The refrigerating system according to claim 1,
wherein the expanded pipe comprises a main body

pipe;

the main body pipe is provided as a first equal-
diameter pipe with a constant cross-sectional ar-
ea of the channel in the pipe;

or the main body pipe comprises a first equal-
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diameter pipe with a constant cross-sectional ar-
ea of the channel in the pipe and at least one
segment of second-equal diameter pipe con-
nected in series behind the first equal-diameter
pipe, and the cross-sectional area of the channel
in each segment of second equal-diameter pipe
is larger than the cross-sectional area of the
channel in the first equal-diameter pipe.

The refrigerating system according to claim 2,
wherein the number of second equal-diameter pipes
is set to two or more segments that are sequentially
connected in series from front to rear, the cross-sec-
tional area of the channels in the segments increas-
ing gradually.

The refrigerating system according to claim 2,
wherein the intermediate expanded pipe is arranged
such that a front end of the main body pipe of the
intermediate expanded pipe is connected with a rear
end of a preceding capillary segment to form a ver-
tical stepped surface, and a rear end of the main
body pipe of the intermediate expanded pipe is con-
nected with a front end of a following capillary seg-
ment to form a vertical stepped surface;

the last expanded pipe is arranged such that the front
end of main body pipe of the last expanded pipe is
connected with the rear end of the last capillary seg-
ment to form a vertical stepped surface, and the rear
end of the main body pipe of the last expanded pipe
is connected with the front end of the transition pipe.

The refrigerating system according to claim 2,
wherein the intermediate expanded pipe is arranged
such that the rear end of the preceding capillary seg-
ment passes through the front end of the main body
pipe of the intermediate expanded pipe and extends
rearward into the intermediate expanded pipe, and
such that the front end of the following capillary seg-
ment passes through the rear end of the main body
pipe of the intermediate expanded pipe and extends
forward into the intermediate expanded pipe;

the last expanded pipe is arranged such that the rear
end of the last capillary segment passes through the
front end of the main body pipe of the last expanded
pipe and extends rearward into the last expanded
pipe, the rear end of the main body pipe of the last
expanded pipe being connected with the front end
of the transition pipe.

The refrigerating system according to claim 2,
wherein the expanded pipe further comprises a
flared pipe connectedin series between the frontend
of the main body pipe of the expanded pipe and the
rear end of a preceding capillary segment, and a
cross-sectional area of a channel in the flared pipe
gradually increases from the cross-sectional area of
the channel in the capillary body from front to rear
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to the cross-sectional area of the channel in the first
equal-diameter pipe.

The refrigerating system according to claim 6,
wherein the intermediate expanded pipe further
comprises a closure pipe connected in series be-
tween the rear end of the main body pipe and the
front end of the following capillary segment, and a
cross-sectional area of a channel in the closure pipe
gradually decreases from the cross-sectional area
of the channel in the main body pipe from the front
to the rear to the cross-sectional area of the channel
in the capillary body;

the rear end of the last expanded pipe is connected
with the front end of the transition pipe.

The refrigerating system according to claim 1,
wherein the cross-sectional area of the channel in
the capillary body is constant, and the cross-section-
al area of the channel in the main body pipe is 4 to
75 times the cross-sectional area of the channel in
the capillary body.

The refrigerating system according to claim 1,
wherein the transition pipe comprises:

a third equal-diameter pipe;

a second flared pipe connected in series be-
tween the rear end of the main body pipe of the
last expanded pipe and the front end of the third
equal-diameter pipe, and a cross-sectional area
of a channel in the second flared pipe gradually
increases from the cross-sectional area of the
channel in the main body pipe of the last ex-
panded pipe at the rear end from front to rear to
a cross-sectional area of a channel in the third
equal-diameter pipe; and

a third flared pipe connected in series between
the rear end of the third equal-diameter pipe and
the front end of the refrigerant pipe of the evap-
orator, and a cross-sectional area of a channel
in the third flared pipe gradually increases from
the cross-sectional area of the channel in the
third equal-diameter pipe from front to rear to
the cross-sectional area of the channel in the
refrigerant pipe of the evaporator.

10. The refrigerating system according to claim 1,

wherein the transition pipe is provided as a flared
transition pipe, and a cross-sectional area of the
channel in the flared transition pipe gradually in-
creases from the cross-sectional area of the channel
in the main body pipe of the last expanded pipe at
the rear end from front to rear to the cross-sectional
area of the channel in the refrigerant pipe of the evap-
orator.

11. The refrigerating system according to claim 1,
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12.

13.

14.

15.

16.

22

wherein the throttle pipeline, on the whole, is provid-
ed as arigid pipe integrally formed of copper or steel,

or the throttle pipeline is, on the whole, provided
as a flexible pipe;

or the throttle pipeline is arranged such that one
section of the pipeline is a flexible pipe, and the
remaining section of the pipeline is a rigid pipe
integrally formed of copper or steel.

The refrigerating system according to claim 1,
wherein a section of the throttle pipeline extending
from rear to front from the rear end of the last ex-
panded pipe, at least to the front end of the last in-
termediate expanded pipe is set as a flexible pipe.

The refrigerating system according to claim 11,
wherein all the transition pipe or a portion from the
front end of the transition pipe is set as the flexible
pipe, and integrally formed with the flexible pipe of
the throttle pipeline.

The refrigerating system according to claim 1,
wherein the throttle pipeline is disposed in a sole
refrigerant flow path that communicates an egress
end of the condenser with an ingress end of the evap-
orator.

The refrigerating system according to claim 1,
wherein the egress end of the condenser is provided
with a drying filter, and a front end of the throttle
pipeline is fixedly fitted with the drying filter;

or the egress end of the condenser is sequentially
provided with a drying filter and a solenoid valve from
the front to the rear, and the front end of the throttle
pipeline is fixedly connected to the solenoid valve.

A refrigerating appliance, wherein the refrigerating
appliance comprises the refrigerating system ac-
cording to claim 1.
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