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(54) AIR-CONDITIONER SYSTEM

(57) Disclosed is an air-conditioner system, compris-
ing a compressor (1), an indoor heat-exchanger (2), a
first throttling device (3) and an outdoor heat-exchanger
(4) connected in series to a main circuit, with a heat ex-
change device (5) being further provided in the main cir-
cuit. A pipe between the first throttling device (3) and the
indoor heat-exchanger (2) serves as a first pipe M, a pipe
between the first throttling device (3) and the outdoor
heat-exchanger (4) serves as a second pipe N, one side
of the heat exchange device (5) is connected to the first
pipe M, and the other side of the heat exchange device
(5) is connected to the second pipe N. The first pipe M

passes through one side of the heat exchange device
(5), and the second pipe N passes through the other side
of the heat exchange device (5). A refrigerant passing
through the first pipe M and a refrigerant passing through
the second pipe N can exchange heat in the heat ex-
change device (5). A first gas-liquid separator (6) is fur-
ther provided in the main circuit, wherein the first gas-lig-
uid separator (6) is located in a section of the second
pipe N between the heat exchange device (5) and the
outdoor heat-exchanger (4), and a bypass pipe L is pro-
vided between the first gas-liquid separator (6) and the
compressor (1).
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Description
FIELD OF THE INVENTION

[0001] The present invention belongs to the technical
field of air conditioners, and more particularly relates to
an air conditioner system.

BACKGROUND OF THE INVENTION

[0002] An existing air conditioner system generally us-
es a condenser, a throttle device, an evaporator and a
compressor to form a refrigeration/heating cycle circuit.
A high-temperature high-pressure gaseous refrigerant
discharged by the compressor is condensed into low-
temperature high-pressure liquid in the condenser, is
throttled into low-temperature low-pressure liquid
through the throttle device, and then enters the evapo-
rator to absorb heat and evaporate to finish a refrigera-
tion/heating cycle.

[0003] During heating operation of the air conditioner,
a low-temperature high-pressure liquid refrigerant is
formed after the high-temperature high-pressure gase-
ous refrigerant exchanges heat through the condenser,
and then, through throttling and pressure reduction by
the throttle device, a low-temperature low-pressure gas-
liquid two-phase region refrigerant is formed, and enters
the evaporator for heat exchange. The greater the evap-
oration area is, the higher the relative evaporation ca-
pacity is. If the low-temperature high-pressure liquid re-
frigerant continues to release heat, the degree of super-
coolingwillbe increased, so thatrefrigerating and heating
capacities of a system cycle are increased. When the
refrigerant is exchanging heat, more than 95% heat ex-
change quantity comes from a vaporization latent heat
quantity in its two-phase region. The isobaric specific
heat capacity in a one-phase region (pure liquid or pure
gas) is relatively small, and a proportion of the heat ex-
change quantity in the total system cycle is small. Addi-
tionally, the pressure drop of the gaseous refrigerant in
a pipeline is great, is a main source of system refrigerant
cycle pressure loss, and will increase the cycle work
amount, that is, the energy consumption of the system
cycle is increased.

[0004] Additionally, referring to Figure 3, Figure 3 is a
schematic cycle diagram of a conventional air conditioner
during heating operation. As shown in Figure 3, actual
operation temperature points of the heating operation of
the air conditioner are generally as follows: from a point
A, a high-temperature gaseous refrigerant being 70°C
enters an indoor heat exchanger and an indoor environ-
ment being 20°C for heat exchange to lower the temper-
ature to 30°C, and enters the throttle device after flowing
through an on-line pipe, wherein the temperature (about
30°C) between a point B and the throttle device is much
higher than an outdoor environment temperature being
7°C, and afterheat is wasted. If the afterheat is absorbed
and used, the degree of supercooling of the system re-
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frigerant cycle can also be increased.
[0005] Based on the above, the present invention is
provided.

BRIEF DESCRIPTION OF THE INVENTION

[0006] In order to solve the problems in the prior art,
i.e., in order to improve a heating cycle effect of an air
conditioner, an air conditioner system provided by the
present invention includes a compressor, an indoor heat
exchanger, a first throttle device, and an outdoor heat
exchanger connected in series in a main circuit. The main
circuit is also provided with a heat exchanger and a first
gas-liquid separator. One side of the heat exchanger is
connected to a first pipeline between the first throttle de-
vice and the indoor heat exchanger, and the other side
of the heat exchanger is connected to a second pipeline
between the first throttle device and the outdoor heat
exchanger. Arefrigerant passing through the first pipeline
and a refrigerant passing through the second pipeline
can exchange heat in the heat exchanger. The first gas-
liquid separator is positioned in a second pipeline section
between the heat exchanger and the outdoor heat ex-
changer. A bypass pipeline is disposed between the first
gas-liquid separator and the compressor.

[0007] In an exemplary implementation of the air con-
ditioner system, a second throttle device is disposed in
the bypass pipeline. During heating operation of the air
conditioner system, the second throttle device is config-
ured to control a flow rate of a gaseous refrigerant.
[0008] In an exemplary implementation of the air con-
ditioner system, thefirst pipeline passes through one side
of the heatexchanger, and/or the second pipeline passes
through the other side of the heat exchanger.

[0009] In an exemplary implementation of the air con-
ditioner system, a third throttle device is also disposed
in the main circuit, and the third throttle device is posi-
tioned in a first pipeline section between the heat ex-
changer and the indoor heat exchanger.

[0010] In an exemplary implementation of the air con-
ditioner system, during heating operation of the air con-
ditioner system, the third throttle device is in a fully open
state, and the first throttle device is configured to throttle
the refrigerant.

[0011] In an exemplary implementation of the air con-
ditioner system, during refrigeration operation of the air
conditioner system, the first throttle device is in a fully
open state, and the third throttle device is configured to
throttle the refrigerant.

[0012] In an exemplary implementation of the air con-
ditioner system, the compressor is provided with a sec-
ond gas-liquid separator, and the refrigerant flows back
into the compressor after passing through the second
gas-liquid separator.

[0013] In an exemplary implementation of the air con-
ditioner system, the bypass pipeline is connected to an
upstream of the second gas-liquid separator.

[0014] In an exemplary implementation of the air con-
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ditioner system, the air conditioner system also includes
a mode switching device. The mode switching device is
configured to switch the air conditioner system between
a refrigeration mode and a heating mode.

[0015] In an exemplary implementation of the air con-
ditioner system, the mode switching device is a four-way
valve.

[0016] In the technical schemes of the present inven-
tion, the heat exchanger is added to the air conditioner
system, and the two sides of the heat exchanger are re-
spectively connected to the first pipeline and the second
pipeline. Therefore, the refrigerant in the first pipeline and
the refrigerantin the second pipeline can exchange heat
in the heat exchanger. Not only is the degree of super-
cooling of the refrigerant in the first pipeline effectively
increased, but also the evaporation of the refrigerant in
the second pipeline can be promoted, so that a heating
capacity of the system is improved. In addition, the by-
pass pipeline is disposed between the first gas-liquid sep-
arator and the compressor, and the gaseous refrigerant
passing through the first gas-liquid separator can enter
an air suction opening of the compressor through this
bypass pipeline, so that the pressure loss of this part of
the gaseous refrigerant in a heating cycle is reduced,
which is equivalent to that the pressure of the air suction
opening of the compressor is increased, the power con-
sumption of the compressor is further reduced, the cir-
culation volume of the refrigerant during the heating cycle
of the air conditioner system is increased, and the pur-
pose of improving the heating capacity is achieved. Ad-
ditionally, the air conditioner of the present invention is
also provided with the third throttle device, so that when
the air conditioner is switched to the refrigeration mode,
the third throttle device is used to replace the first throttle
device (at the moment, the first throttle device is in the
fully open state) to throttle the refrigerant. Therefore, the
occurrence of aphenomenon that a refrigeration capacity
is reduced in a refrigeration cycle is avoided.

BRIEF DESCRIPTION OF THE DRAWINGS
[0017]

Figure 1 is a schematic structure diagram of an em-
bodiment 1 of an air conditioner system of the
present invention.

Figure 2 is a schematic structure diagram of an em-
bodiment 2 of the air conditioner system of the
present invention.

Figure 3 is a schematic cycle diagram of a conven-
tional air conditioner during heating operation.

DETAILED DESCRIPTION

[0018] For the purpose of making embodiments, tech-
nical schemes and advantages of the present invention
more clear, clear and complete description will be made
to the technical schemes of the present invention in con-
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junction with drawings. Obviously, the described embod-
iments are merely a part of the embodiments of the
present invention and not all the embodiments. It should
be understood by those skilled in the art that these im-
plementations are merely intended to explain the tech-
nical principles of the present invention and are not in-
tended to limit the protection scope of the present inven-
tion.

[0019] Firstly, referring to Figure 1, Figure 1 is a sche-
matic structure diagram of an embodiment 1 of the
present invention. As shown in Figure 1, the air condi-
tioner system of the present invention includes a com-
pressor 1, an indoor heat exchanger 2, a first throttle
device 3, and an outdoor heat exchanger 4 connected in
series in a main circuit. The main circuit is also provided
with a heatexchanger 5. Forillustration purposes, a pipe-
line between the first throttle device 3 and the indoor heat
exchanger 2 is used as a first pipeline M, and a pipeline
between the first throttle device 3 and the outdoor heat
exchanger 4 is used as a second pipeline N. One side
of the heat exchanger 5 is connected to the first pipeline
M, and the other side of the heat exchanger 5 is connect-
ed to the second pipeline N. According to a connection
mode as shown in Figure 1, the first pipeline M passes
through one side of the heat exchanger 5, and the second
pipeline N passes through the other side of the heat ex-
changer N. In addition, a refrigerant passing through the
first pipeline M and a refrigerant passing through the sec-
ond pipeline N can exchange heat in the heat exchanger
5. Additionally, the main circuit is also provided with a
first gas-liquid separator 6. The first gas-liquid separator
6 is positioned in a second pipeline N section between
the heat exchanger 5 and the outdoor heat exchanger 4,
and a bypass pipeline L is disposed between the first
gas-liquid separator 6 and the compressor 1.

[0020] Inthe heating cycle process of the air condition-
er, a high-temperature high-pressure gaseous refriger-
ant discharged by the compressor 1 flows to the indoor
heat exchanger 2, and exchanges heatin the indoor heat
exchanger 2 to become a low-temperature high-pressure
liquid refrigerant. The refrigerant reaches a point C
through the first pipeline M. At the moment, the temper-
ature of the refrigerant is about 20°C (heat here is waste
heat which is not sufficiently utilized). Then, the refriger-
ant enters the second pipeline N after being throttled by
the first throttle device 3, and at the moment, the tem-
perature of the refrigerant (throttled refrigerant) at a point
D is about 5°C. The refrigerant in the first pipeline M and
the refrigerantin the second pipeline N have temperature
differences, and both pass through the heat exchanger
5, so that the refrigerant in the first pipeline M and the
refrigerant in the second pipeline N exchange heatin the
heat exchanger 5. Not only is the degree of supercooling
of the refrigerant in the first pipeline M effectively in-
creased (i.e., the part of refrigerant from the point C to
the first throttle 3 continues to release heat to lower the
temperature), but also the evaporation of the refrigerant
in the second pipeline N can be promoted (i.e., the low-
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temperature refrigerant at the point D can perform evap-
oration heat absorption on afterheat at the point C, which
is equivalent to that the evaporation area is increased,
and the heat exchange capability is effectively improved),
so that a heating capacity is improved.

[0021] Then, the refrigerant exchanging heat through
the heat exchanger 5 enters the first gas-liquid separator
6. The gaseous refrigerant separated by the first gas-
liquid separator 6 directly flows back into the compressor
1 along the bypass pipeline L, so that the pressure loss
of this part of the gaseous refrigerant in a heating cycle
is reduced, which is equivalent to that the pressure of an
air suction opening of the compressor 1 is increased, the
power consumption of the compressor 1 is further re-
duced, the circulation volume of the refrigerant during
the heating cycle of the air conditioner system is in-
creased, and the purpose of improving the heating ca-
pacity is achieved. The liquid refrigerant passing through
the first gas-liquid separator 6 flows back into the com-
pressor 1through the outdoor heatexchanger4. Through
the design, in a heating operation process of the air con-
ditioner, not only can the waste heat be reused, but also
the power consumption of the system may be reduced,
and the circulation volume of the refrigerant during the
heating cycle of the air conditioner system is increased,
so that the heating capacity of the whole system is im-
proved.

[0022] As an example, a second throttle device 7 is
disposed on the bypass pipeline L. During heating oper-
ation of the air conditioner, the second throttle device 7
is configured to control the flow rate of the gaseous re-
frigerant, that is, an open degree of the second throttle
device 7 may be regulated according to the actual oper-
ation work conditions so as to flexibly control the passing
quantity of the gaseous refrigerant. During a refrigeration
cycle of the air conditioner, the second throttle device 7
may be closed, so that the bypass pipeline L does not
participate in the refrigeration cycle.

[0023] It should be noted that the above-mentioned
heat exchanger 5 may be a water tank containing water
or may be in any other suitable form, provided that the
refrigerants at the upstream and downstream of the first
throttle device 3 can exchange heat. Additionally, the de-
sign can effectively improve the heating capacity for the
heating cycle and reduce a refrigeration capacity for the
refrigeration cycle.

[0024] As an example, the air conditioner system of
the present invention further includes a mode switching
device (e.g., a four-way valve Q in Figure 1). The mode
switching device is configured to switch the air condition-
er system between a refrigeration mode and a heating
mode.

[0025] As an example, referring to Figure 2, Figure 2
is a schematic structure diagram of an embodiment 2 of
the air conditioner system of the present invention. As
shown in Figure 2, a third throttle device 8 is also disposed
in the main circuit of the air conditioner system of the
presentinvention. The third throttle device 8 is positioned

10

15

20

25

30

35

40

45

50

55

in a first pipeline M section between the heat exchanger
5 and the indoor heat exchanger 2. During the heating
operation of the air conditioner, the third throttle device
8 is in a fully open state. The first throttle device 3 is
configured to throttle the refrigerant. At the moment, a
principle is identical to that of the air conditioner system
in the embodiment 1. When the air conditioner system is
switched to refrigeration operation through the four-way
valve Q, the first throttle device 3 is in a fully open state,
the third throttle device 8 is configured to throttle the re-
frigerant, and meanwhile, the second throttle device 7 is
closed. At the moment, the refrigerants at the two sides
of the heat exchanger 5 basically have no temperature
difference, thatis, the heat exchanger 5 does not function
in a process of the refrigeration cycle, and the whole re-
frigeration cycle is a conventional refrigeration cycle.
Therefore, the reducing of refrigeration capacity during
the refrigeration operation is avoided.

[0026] Preferably, referring to Figure 1 and Figure 2,
the compressor 1 is provided with a second gas-liquid
separator 11, the gaseous refrigerant entering the com-
pressor 1 firstly passes through the second gas-liquid
separator 11 and is then sucked in by the compressor 1,
so that a next cycle is started. The bypass pipeline L is
connected to the upstream of the second gas-liquid sep-
arator 11.

[0027] Basedonthe above, the heat exchangeris add-
ed to the air conditioner system of the present invention,
and the two sides of the heat exchanger are respectively
connected to the first pipeline and the second pipeline.
Therefore, the refrigerant in the first pipeline and the re-
frigerant in the second pipeline can exchange heat in the
heat exchanger. Not only is the degree of supercooling
of the refrigerant in the first pipeline effectively increased,
but also the evaporation of the refrigerant in the second
pipeline can be promoted, so that the heating capacity
ofthe systemisimproved. In addition, the bypass pipeline
is disposed between the first gas-liquid separator and
the compressor, and the gaseous refrigerant passing
through the first gas-liquid separator can enter the air
suction opening of the compressor through this bypass
pipeline, so that the pressure loss of this part of the gas-
eous refrigerant in the heating cycle is reduced, which is
equivalent to that the pressure of the air suction opening
of the compressor is increased, the power consumption
of the compressor is further reduced, the circulation vol-
ume of the refrigerant during the heating cycle of the air
conditioner system is increased, and the purpose of in-
creasing the heating capacity is achieved. Additionally,
the air conditioner of the present invention is also provid-
ed with the third throttle device, so that when the air con-
ditioner is switched to the refrigeration mode, the third
throttle device is used to replace the first throttle device
(atthe moment, the first throttle device is in the fully open
state) to throttle the refrigerant. Therefore, the occur-
rence of a phenomenon that the refrigeration capacity is
reduced in the refrigeration cycle is avoided.

[0028] So far, the technical schemes of the present
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invention have been described in conjunction with the
exemplary implementations shown in the drawings, but
it will be readily understood by those skilled in the art that
the protection scope of the present invention is obviously
not limited to these specific implementations. Those
skilled in the art can make equivalent alterations or sub-
stitutions to the relevant technical features without de-
parting from the principles of the present invention, and
the technical schemes after these alterations or substi-
tutions will all fall within the protection scope of the
present invention.

Claims

1. Anairconditioner system, comprising a compressor,
an indoor heat exchanger, a first throttle device, and
an outdoor heat exchanger connected in series in a
main circuit,
wherein the main circuit is also provided with a heat
exchanger and a first gas-liquid separator;
one side of the heat exchanger is connected to a first
pipeline between the first throttle device and the in-
door heat exchanger, and the other side of the heat
exchanger is connected to a second pipeline be-
tween the first throttle device and the outdoor heat
exchanger, so that a refrigerant passing through the
first pipeline and a refrigerant passing through the
second pipeline can exchange heat in the heat ex-
changer; and
the first gas-liquid separator is positioned in a second
pipeline section between the heat exchanger and
the outdoor heat exchanger, and a bypass pipeline
is disposed between the first gas-liquid separator
and the compressor.

2. The air conditioner system according to claim 1,
wherein a second throttle device is disposed in the
bypass pipeline, and during heating operation of the
air conditioner system, the second throttle device is
configured to control a flow rate of a gaseous refrig-
erant.

3. The air conditioner system according to claim 1,
wherein the first pipeline passes through one side of
the heat exchanger, and/or the second pipeline
passes through the other side of the heat exchanger.

4. The air conditioner system according to claim 3,
wherein a third throttle device is also disposed in the
main circuit, and the third throttle device is positioned
in afirst pipeline section between the heat exchanger
and the indoor heat exchanger.

5. The air conditioner system according to claim 4,
wherein during heating operation of the air condition-
er system, the third throttle device is in a fully open
state, and the first throttle device is configured to
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10.

throttle the refrigerant.

The air conditioner system according to claim 4,
wherein during refrigeration operation of the air con-
ditioner system, the first throttle device is in a fully
open state, and the third throttle device is configured
to throttle the refrigerant.

The air conditioner system according to any one of
claims 1 to 6, wherein the compressor is provided
with a second gas-liquid separator, and the refriger-
ant flows back into the compressor after passing
through the second gas-liquid separator.

The air conditioner system according to claim 7,
wherein the bypass pipeline is connected to an up-
stream of the second gas-liquid separator.

The air conditioner system according to any one of
claims 1 to 6, wherein the air conditioner system also
comprises a mode switching device, and the mode
switching device is configured to switch the air con-
ditioner system between a refrigeration mode and a
heating mode.

The air conditioner system according to claim 9,
wherein the mode switching device is a four-way
valve.
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