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(54) Refrigerating system and display cabinet having same

(57) The present invention relates to a refrigerating
system and a display cabinet having the same. By dis-
posing an atomizer within a water tank carrying conden-
sate water, condensate water generated by an evapora-

tor is removed effectively, and it is more convenient than
a manner of manual draining in the prior art, and is more
energy-saving than a manner of electrical heating in the
prior art.
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Description

Technical Field

[0001] The present invention relates to a refrigerating
system and a display cabinet having the same. Particu-
larly, the present invention relates to a refrigerating sys-
tem using an atomizer to remove condensate water and
a display cabinet having the same.

Related Art

[0002] In the prior art, condensate water generated by
a refrigerating apparatus brings about many problems
during work. The condensate water affects the perform-
ance of the apparatus, and also contaminates a using
environment of the apparatus, thereby greatly reducing
the comfort of using the refrigerating apparatus. Using a
dedicated water pan or drain device cannot well solve
the problem. The water pan needs a user to continuously
pour condensate water carried therein, so that it is ex-
tremely troublesome in use; and if a dedicated drain de-
vice is used, deposition and cost of the drain device be-
come another problem.
[0003] The problem of treating condensate water is es-
pecially highlighted in a display cabinet. The display cab-
inet is generally used to display food or other products
that need to be preserved at a constant temperature.
Generally, it is difficult to dispose a drain pipe for a device
used for long-term operation in a public place, and how
to remove condensate water without disturbing a con-
sumer or user in the absence of the drain pipe becomes
a challenge. Generally speaking, electrical heating or
manual draining is generally used to solve the problem.
However, the two manners generate high operation cost
or frequent manual activities, and the latter one not only
is troublesome but also disturbs the consumer; therefore,
the two manners actually cannot well solve the problem
of condensate water.

SUMMARY

[0004] According to one aspect of the present inven-
tion, a refrigerating system is provided, which includes a
compressor, a condenser, a throttling element, and an
evaporator that are connected in sequence; and further
includes a water tank configured to receive condensate
water and an atomizer disposed in the water tank.
[0005] Optionally, an opening of the water tank is dis-
posed under the evaporator.
[0006] Optionally, the refrigerating system further in-
cludes a drain pipe, an inlet of the drain pipe being dis-
posed under the evaporator, and an outlet of the drain
pipe being in communication with the opening of the wa-
ter tank.
[0007] Optionally, a mist removing opening of the water
tank is in communication with an upwind side of the con-
denser.

[0008] Optionally, the refrigerating system further in-
cludes a mist removing pipe, a first end of the mist re-
moving pipe being in communication with the mist re-
moving opening of the water tank, and a second end of
the mist removing pipe being in communication with the
upwind side of the condenser.
[0009] Optionally, a mist removing opening of the water
tank is in communication with a lee side of the condenser.
[0010] Optionally, the refrigerating system further in-
cludes a mist removing pipe, a first end of the mist re-
moving pipe being in communication with the mist re-
moving opening of the water tank, and a second end of
the mist removing pipe being in communication with the
lee side of the condenser.
[0011] Optionally, the atomizer is further provided with
a water level control apparatus, and the water level con-
trol apparatus is configured to stop the atomizer when a
water level exceeds a maximum threshold and/or a min-
imum threshold.
[0012] Optionally, the opening of the water tank is fur-
ther provided with a waterproof cover.
[0013] Optionally, the atomizer is an ultrasonic atom-
izer.
[0014] According to another aspect of the present in-
vention, a display cabinet is further provided, which in-
cludes the refrigerating system as described above.
[0015] By means of the refrigerating system of the
present invention, an atomizer commonly used for hu-
midification is disposed in a water tank for receiving con-
densate water, so as to mechanically vibrate the conden-
sate water into tiny droplets and accelerate evaporation
of the tiny droplets through convection with the air, there-
by removing the condensate water. Compared with ex-
isting manner of removing the condensate water by man-
ual draining or electrical heating, the present invention
is simpler and more convenient, or more energy-saving.
The excellent technical effects also exist in a display cab-
inet applying the refrigerating system of the present in-
vention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016]

FIG. 1 is a schematic diagram of a system according
to an embodiment of the present invention;

FIG. 2 is a schematic diagram of a system according
to another embodiment of the present invention;

FIG. 3 is a schematic diagram of an arrangement of
a water tank and a condenser according to the
present invention; and

FIG. 4 is a schematic diagram of another arrange-
ment of a water tank and a condenser according to
the present invention.
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DETAILED DESCRIPTION

[0017] Specific implementation manners of the present
invention are described in detail with reference to the
accompanying drawings.
[0018] FIG. 1 shows a refrigerating system according
to an embodiment of the present invention, which in-
cludes a compressor 1, a condenser 2, a throttling ele-
ment 3 and an evaporator 4 that are connection in se-
quence. The refrigerating system further includes a water
tank 5 and an atomizer 6 disposed in the water tank 5.
In this embodiment, the water tank 5 is disposed under
the evaporator 4, so as to receive condensate water
dripped from the evaporator 4. The condensate water,
that originally requires electrical heating for evaporation
or manual removing, may be treated by using the atom-
izer 6 disposed herein in the present invention, for ex-
ample, an ultrasonic atomizer is preferably used. The
atomizer 6 may atomize the condensate water into tiny
droplets, deliver the droplets in some manners to the con-
denser 2 in the refrigerating system (see detailed de-
scription with reference to FIG. 3 and FIG. 4 hereinafter),
and accelerate evaporation of the droplets by using the
air of the condenser 2 having faster convection. Com-
pared with conventional manner of manually removing
condensate water, removing water with the atomizer of
the present invention reduces labor cost, and also avoids
inconvenience of frequently assembling and disassem-
bling the water tank in a public place. Compared with the
conventional manner of removing condensate water with
electrical heating, the conventional electrical heating re-
quires heating the condensate water to convert the con-
densate water from liquid phase to gas phase, and the
condensate water needs to absorb a large amount of
latent heat during heating; the atomizer merely explodes
the condensate water into tiny droplets by means of me-
chanical vibration, no phase change is generated, and
therefore, it does not require a large amount of latent
heat. It is found through experimental comparison that,
the power consumed by the present invention is merely
10%∼20% of that of an electrical heating apparatus, so
that not only excellent condensate water removal effect
is achieved, but also energy consumption is significantly
reduced.
[0019] An over-high water level in the water tank 5 will
affect the atomization effect of the atomizer, and an over-
low water level may result in a potential safety hazard;
therefore, the atomizer 6 of the present invention is op-
tionally further provided with a water level control appa-
ratus, and the water level control apparatus is configured
to stop the atomizer 6 when the water level exceeds a
maximum threshold and/or a minimum threshold, so as
to avoid potential risks. Specific numerical values of the
maximum threshold and/or minimum threshold of the wa-
ter level depend on parameters such as the size of the
water tank 5 and a set position of the atomizer 6, and in
principle, the maximum threshold should be a height that
the water in the water tank 5 covers the atomizer 6, and

optionally in a height range between the height that the
water in the water tank 5 just covers the atomizer 6 and
the height that the water in the water tank 5 exceeds the
atomizer 6 for not more than 5 cm; in this case, the at-
omization effect of the atomizer 6 will be greatly affected.
The minimum threshold should be a height that the water
in the water tank 5 exposes the atomizer 6, and in this
case, the atomizer will have problems such as idling,
thereby causing unnecessary power consumption or
even causing safety problems.
[0020] Optionally, in order to prevent the atomizer 6
from vibrating and throwing the condensate water to the
inside of the device during atomization, a waterproof cov-
er may be further disposed at an opening of the water
tank, so as to improve the safety of the system.
[0021] FIG. 2 shows a refrigerating system according
to another embodiment of the present invention, where
basic elements of the refrigerating system may be the
same as those of the embodiment shown in FIG. 1, and
have a difference that, the water tank 5 may not be dis-
posed right under the evaporator 4 in consideration of
the structure design of an actual device. In this case,
according to the embodiment shown in FIG. 2, a conden-
sate water transmission apparatus is provided, which
specifically is a drain pipeline 7, one end of the drain
pipeline 7 is disposed under the evaporator 4, and the
other end is in communication with the water tank 5, so
as to ensure that the condensate water generated by the
evaporator can be transmitted to the water tank in a case
of limited space, thereby implementing atomization of the
condensate water, and further implementing evaporation
of the condensate water. Work principles of the system
are the same as those in the embodiment shown in FIG.
1, and are not repeated herein.
[0022] FIG. 3 and FIG. 4 show schematic diagrams of
specific disposition relationships between a water tank
and a condenser.
[0023] In FIG. 3, a mist removing pipe 8 is provided,
one end thereof is in communication with a mist removing
opening of the water tank 5, and a second end thereof
is in communication with an upwind side of the condenser
2, so as to deliver tiny droplets generated by atomization
of the atomizer 6 to the upwind side of the condenser 2.
Such an arrangement enables the air to contact with mist
formed by the tiny droplets before the air flows through
the condenser 2, and because evaporation of the mist
absorbs heat to remove a part of heat from the air, the
air subsequently flowing through the condenser 2 has a
relatively low temperature, thereby improving the cooling
effect to the condenser, and further improving the energy
efficiency of the system.
[0024] In FIG. 4, one end of the mist removing pipe 8
is in communication with the mist removing opening of
the water tank 5, and the second end thereof is in com-
munication with a lee side of the condenser 2, so as to
deliver the tiny droplets generated by atomization of the
atomizer 6 to the lee side of the condenser 2. Such an
arrangement enables the air to contact with mist formed
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by the tiny droplets after the air flows through the con-
denser 2, and because the air flowing through the con-
denser 2 is heated up, the heated air will accelerate evap-
oration of the droplets during contact with the mist, there-
by improving the efficiency of removing the condensate
water.
[0025] It should be noted that, the mist removing pipe
8 is not an indispensible structure. When the atomizer 6
is close enough to the condenser 2, the mist formed by
the tiny droplets may directly move to the upwind side or
lee side of the condenser 2 without the auxiliary trans-
mission of the mist removing pipe 8.
[0026] It should be also noted that, when the atomizer
6 is excessively far away from the condenser 2, not only
the mist removing pipe 8 is required, an additional fan is
also required, so as to provide power to ensure that the
mist formed by the tiny droplets can be delivered to the
upwind side or lee side of the condenser 2.
[0027] According to another aspect of the present in-
vention, a display cabinet using the refrigerating system
of the present invention is further provided, which option-
ally has the refrigerating systems shown in FIG. 1 to FIG.
4. The embodiment of the refrigerating system shown in
FIG. 2 is more suitable for the structure of the display
cabinet, this is because in a regular display cabinet de-
sign, an evaporator thereof is generally disposed in a
foaming box in a cabinet of the display cabinet, and a
water tank thereof is generally disposed outside the
foaming box. Therefore, condensate water generated by
the evaporator generally needs to flow to the water tank
through a drain pipeline or an equivalent structure (for
example, a drain).
[0028] The specific implementation manners of the
present invention are described in detail according to the
accompanying drawings. Persons skilled in the art can
perform equivalent modification or variation on specific
features in the embodiments according to the above de-
scriptions, and undoubtedly, the modified implementa-
tion manners all fall within the protection scope covered
by claims.

Claims

1. A refrigerating system, characterized by compris-
ing a compressor, a condenser, a throttling element
and an evaporator that are connected in sequence;
and further comprising a water tank configured to
receive condensate water and an atomizer disposed
in the water tank.

2. The refrigerating system according to claim 1, char-
acterized in that the water tank is disposed under
the evaporator.

3. The refrigerating system according to claim 1 or 2,
characterized by further comprising a drain pipe-
line, an inlet of the drain pipeline being disposed un-

der the evaporator, and an outlet of the drain pipeline
being in communication with the water tank.

4. The refrigerating system according to any of the pre-
ceding claims, characterized in that a mist remov-
ing opening of the water tank is in communication
with an upwind side of the condenser.

5. The refrigerating system according to claim 4, char-
acterized by further comprising a mist removing
pipe, a first end of the mist removing pipe being in
communication with the mist removing opening of
the water tank, and a second end of the mist remov-
ing pipe being in communication with the upwind side
of the condenser.

6. The refrigerating system according to any of the pre-
ceding claims, characterized in that a mist remov-
ing opening of the water tank is in communication
with a lee side of the condenser.

7. The refrigerating system according to claim 6, char-
acterized by further comprising a mist removing
pipe, a first end of the mist removing pipe being in
communication with the mist removing opening of
the water tank, and a second end of the mist remov-
ing pipe being in communication with the lee side of
the condenser.

8. The refrigerating system according to any of the pre-
ceding claims, characterized in that the atomizer
is further provided with a water level control appara-
tus, and the water level control apparatus is config-
ured to stop the atomizer when a water level exceeds
a maximum threshold and/or a minimum threshold.

9. The refrigerating system according to any of the pre-
ceding claims, characterized in that an opening of
the water tank is further provided with a waterproof
cover.

10. The refrigerating system according to any of the pre-
ceding claims, characterized in that the atomizer
is an ultrasonic atomizer.

11. A display cabinet, characterized by comprising the
refrigerating system according to any one of claims
1 to 10.
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