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(54) AIR CONDITIONING SYSTEM

(57)  The invention provides an air conditioning sys-
tem (100). The air conditioning system (100) comprises:
a compressor (105), a four-way valve (104), a first heat
exchanger (101), a second heat exchanger (102), a third
heat exchanger (103), a first throttling element (106) and
a second throttling element (107) with a shut-off function,
a reservoir (108), a first solenoid valve (109), a second
solenoid valve (110), and a check valve (111) connected
through pipelines, wherein the four-way valve (104) has a
first port (104a) for communicating with an exhaust port
(105a) of the compressor (105), a second port (104b) for
communicating with a first end of the first heat exchanger

100

(101), a third port (104c) for communicating with a first
end of the second heat exchanger (102), and a fourth port
(104d) for communicating with a second end of the third
heat exchanger (103); wherein a second end of the first
heat exchanger (101) is connected to a first end of the
reservoir (108) through the second solenoid valve (110),
and at the same time the second end of the first heat
exchanger (101) is connected to the first end of the
reservoir (108) through the check valve (111). The air
conditioning system (100) according to the invention can
effectively achieve the goal of cost reduction and effi-
ciency improvement.
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Description
FIELD OF THE INVENTION

[0001] Theinvention relates to the field of air condition-
ing, in particular to an air conditioning system.

BACKGROUND OF THE INVENTION

[0002] With the diversification of building functions,
more and more zoning designs are being implemented,
so that the need for both cooling and heating can be met
in the same building. Four-pipe air conditioning units can
well meet the needs of such application places, and save
operating costs and equipment investment. However,
most of the four-pipe units currently in use have complex
structures and numerous components such as valves,
making them expensive to produce and not easy for
widespread promotion.

SUMMARY OF THE INVENTION

[0003] The invention aims to provide an air condition-
ing system to at least partially solve or alleviate the
problems existing in the prior art.

[0004] According to afirst aspect of the invention there
is provided an air conditioning system, comprising: a
compressor, a four-way valve, a first heat exchanger, a
second heat exchanger, a third heat exchanger, a first
throttling element and a second throttling element with a
shut-off function, a reservoir, a first solenoid valve, a
second solenoid valve, and a check valve connected
through pipelines,

wherein the four-way valve has a first port for com-
municating with an exhaust port of the compressor, a
second port for communicating with a first end of the
first heat exchanger, a third port for communicating
with a first end of the second heat exchanger, and a
fourth port for communicating with a second end of
the third heat exchanger;

wherein a second end of the first heat exchanger is
connected to a first end of the reservoir through the
second solenoid valve, and at the same time the
second end of the first heat exchanger is connected
to the first end of the reservoir through the check
valve; a second end of the second heat exchanger is
connected to a second end of the reservoir through
the second throttling element; a first end of the third
heat exchanger is connected to the first end of the
reservoir through the first solenoid valve, and at the
same time the first end of the third heat exchanger is
connected to the second end of the reservoir through
the first throttling element, and the second end of the
third heat exchanger is connected to a suction port of
the compressor.

[0005] Optionally, the air conditioning system com-
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prises an economizer assembly, wherein the economizer
assembly is provided between the second throttling ele-
ment and the second end of the reservoir, and comprises
an intermediate heat exchanger and a throttling bypass
for throttling at least a portion of the refrigerant, where the
throttling bypass is provided with a throttling device, and
the intermediate heat exchanger is communicated to an
air replenishment port of the compressor.

[0006] Optionally, the air conditioning system com-
prises a controller that communicates with the first sole-
noid valve, the second solenoid valve, the first throttling
element, the second throttling element, or any combina-
tion thereof.

[0007] Optionally, the air conditioning system has a
cooling mode, wherein the controller instructs to turn
on the first solenoid valve, the second throttling element,
and a first port and a third port of the four-way valve, and
to turn off the first throttling element, the second solenoid
valve, and a second port and a fourth port of the four-way
valve, so that the second throttling element plays a
throttling role, thereby allowing the refrigerant of the air
conditioning system to sequentially flow through the ex-
haust port of the compressor, the first port of the four-way
valve, the third port of the four-way valve, the second heat
exchanger, the second throttling element, the economi-
zer assembly, the reservoir, the first solenoid valve, the
third heat exchanger, and the suction port of the com-
pressor.

[0008] Optionally, the air conditioning system has a
heating mode, wherein the controller instructs to turn
on the second throttling element and instructs to com-
municate the first port of the four-way valve with the
second port of the four-way valve and to communicate
the third port of the four-way valve and the fourth port of
the four-way valve, and to turn off the first throttling
element, the first solenoid valve, and the second solenoid
valve, so that the second throttling element plays a
throttling role, thereby allowing the refrigerant of the air
conditioning system to sequentially flow through the ex-
haust port of the compressor, the first port of the four-way
valve, the second port of the four-way valve, the first heat
exchanger, the check valve, the reservoir, the economi-
zer assembly, the second throttling element, the second
heat exchanger, the third port of the four-way valve, the
fourth port of the four-way valve, and the suction port of
the compressor.

[0009] Optionally, the air conditioning system has a
defrosting mode, wherein the controller instructs to turn
on the second throttling element and the second solenoid
valve, and instructs to communicate the first port of the
four-way valve and the third port of the four-way valve,
and to communicate the second port of the four-way
valve and the fourth port of the four-way valve, and to
turn off the first throttling element and the first solenoid
valve, so that the second throttling element plays a
throttling role, thereby allowing the refrigerant of the air
conditioning system to sequentially flow through the ex-
haust port of the compressor, the first port of the four-way
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valve, the third port of the four-way valve, the second heat
exchanger, the second throttling element, the economi-
zer assembly, the reservoir, the second solenoid valve,
the first heat exchanger, the second port of the four-way
valve, the fourth port of the four-way valve, and the
suction port of the compressor.

[0010] Optionally, the air conditioning system has a
cooling and heat recovery mode, wherein the controller
instructs to turn on the first throttling element, the first port
and the second port of the four-way valve, and to turn off
the second throttling element, the first solenoid valve, the
second solenoid valve, the third port and the fourth port of
the four-way valve, so that the first throttling element
plays a throttling role, thereby allowing the refrigerant
of the air conditioning system to sequentially flow through
the exhaust port of the compressor, the first port of the
four-way valve, the second port of the four-way valve, the
first heat exchanger, the check valve, the reservoir, the
first throttling element, the third heat exchanger, and the
suction port of compressor.

[0011] Optionally, the compressor is an Enhanced Va-
por Injection compressor.

[0012] Optionally, the air conditioning system com-
prises a gas-liquid separator, wherein the gas-liquid se-
parator is provided between the suction port of the com-
pressor and the second end of the third heat exchanger.
[0013] Optionally, the second heat exchanger is a fan
coil heat exchanger.

[0014] It can be appreciated that the air conditioning
system according to the invention can not only simplify
pipeline design, but also reduce the number of valves,
thus further achieving the goal of cost reduction and
efficiency improvement.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The invention will become easier to understand
by referring to the accompanying drawings. It is easy for
those skilled in the art to understand that these drawings
are only for illustrative purposes and are not intended to
limit the scope of protection of the invention, which is as
set out in the appended claims. In addition, similar num-
bers in the figures are used to denote similar compo-
nents. Certain exemplary embodiments will now be de-
scribed in greater detail by way of example only and with
reference to the accompanying drawings in which:

FIG. 1 shows a structural schematic diagram of an air
conditioning system in a cooling mode and a defrost-
ing mode; and

FIG. 2 shows a structural schematic diagram of an air
conditioning system in a heating mode and a cooling
and heat recovery mode.
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DETAILED DESCRIPTION OF EMBODIMENT(S) OF
THE INVENTION

[0016] The invention will be described in detail here-
inafter with reference to the exemplary embodiments
shown in the accompanying drawings. However, it should
be appreciated that the invention can be implemented in
many different forms, and should not be construed as
being limited to the embodiments set forth herein. These
embodiments are provided here for the purpose of mak-
ing the specification more complete and comprehensive,
and fully conveying the concept of the invention to those
skilled in the art.

[0017] Referring to FIG. 1, an embodiment of an air
conditioning system is illustrated. The air conditioning
system 100 consists of a first heat exchanger 101, a
second heat exchanger 102, a third heat exchanger
103, a four-way valve 104, a compressor 105, a first
throttling element 106 and a second throttling element
107 with a shut-off function, a reservoir 108, a first sole-
noid valve 109, a second solenoid valve 110, a check
valve 111, and other components. In practical applica-
tions, the first heat exchanger 101 can be a condenser
and the third heat exchanger 103 can be an evaporator,
wherein both the first heat exchanger 101 and the third
heat exchanger 103 are water side heat exchangers with
a water heat exchange structure inside, which can ex-
change heat with refrigerant or coolant to obtain cold or
hot water accordingly. In addition, the second heat ex-
changer 102 can be a fan coil heat exchanger with one or
more parallel fans, and at least one of the fans can be a
variable frequency fan or a double speed fan, in order to
enhance the heat exchange capacity and effect of the
second heat exchanger 102. The reservoir 108 is used to
store excess refrigerant or coolant that does not partici-
pate in circulation in the air conditioning system 100.
Specifically, the four-way valve 104 has a first port
104a for communicating with the exhaust port 105a of
the compressor 105, a second port 104b for communi-
cating with the first end of the first heat exchanger 101, a
third port 104c for communicating with the first end of the
second heat exchanger 102, and a fourth port 104d for
communicating with the second end of the third heat
exchanger 103. In addition, the second end of the first
heat exchanger 101 is connected to the first end of the
reservoir 108 through the second solenoid valve 110, and
at the same time, the second end of the first heat ex-
changer 101 is connected to the first end of the reservoir
108 through the check valve 111. The second end of the
second heat exchanger 102 is connected to the second
end of the reservoir 108 through the second throttling
element 107. Thefirstend of the third heat exchanger 103
is connected to the first end of the reservoir 108 through
the first solenoid valve 109, and at the same time the first
end of the third heat exchanger 103 is connected to the
second end of the reservoir 108 through the first throttling
element 106, and the second end of the third heat ex-
changer 103 is connected to the suction port 105b of the
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compressor 105. The air conditioning system according
to the invention can simplify pipeline design and reduce
the number of valves, thereby achieving the goal of cost
reduction and efficiency improvement.

[0018] It should be noted that both the first throttling
element 106 and the second throttling element 107 can
play a role in throttling expansion. However, it can also be
made that one is completely turned off, while the other
can adjust its opening to play a role in throttling expan-
sion.

[0019] In conjunction with the above embodiments, in
other optional embodiments, the air conditioning system
100 further comprises an economizer assembly 120,
wherein the economizer assembly 120 is provided be-
tween the second throttling element 107 and the second
end of the reservoir 108, and includes an intermediate
heat exchanger 121 and a throttling bypass for throttling
at least a portion of the refrigerant. The throttling bypass
is provided with a filter 122 and a throttling device 123,
wherein the intermediate heat exchanger 121 is commu-
nicated to the air replenishment port of the compressor
105. In this case, the compressor 105 can adopt an
Enhanced Vapor Injection compressor to improve the
overall operating range of the air conditioning system
100.

[0020] Various possible modifications of the air con-
ditioning system will be described below in conjunction
with the appended drawings. In addition, for the purpose
of furtherimproving system energy efficiency or reliability,
additional components can be added, as will also be
exemplarily illustrated below. For example, the air con-
ditioning system 100 further comprises a controller (not
shown) that communicates with the first solenoid valve
109, the second solenoid valve 110, the first throttling
element 106, the second throttling element 107, or any
combination thereof. For example, the air conditioning
system 100 also comprises a gas-liquid separator 112,
which is located between the suction port 105b of the
compressor 105 and the second end of the third heat
exchanger 103, thereby ensuring that the compressor
105 does not carry liquid during operation. For another
example, the air conditioning system 100 can be config-
ured with a first filter device 113, a second filter device
114, a third filter device 115, etc. on the respective pipe-
lines of the air conditioning system 100, in order to filter
out oil droplets or other impurities carried by the refrig-
erant in the circulation system.

[0021] The air conditioning system 100 can achieve a
cooling mode. An illustrative example will be described
below in conjunction with FIG. 1

[0022] With continued reference to FIG. 1, specifically,
when executing the cooling mode, the controller instructs
to turn on the first solenoid valve 109, the second throt-
tling element 107, the first port 104a and the third port
104c of the four-way valve 104, and to turn off the first
throttling element 106, the second solenoid valve 110, the
second port 104b and the fourth port 104d of the four-way
valve 104, so that the second throttling element 107 plays
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a throttling role.

[0023] The refrigerant of the air conditioning system
100 first enters the compressor 105 for gas-phase com-
pression, and then flows from the exhaust port 105a of
the compressor 105 through the first port 104a of the four-
way valve 104 and the third port 104c of the four-way
valve 104 into the second heat exchanger 102 for con-
densation and heat dissipation. Subsequently, the refrig-
erant flows into the economizer assembly 120 through
the second throttling element 107, where the refrigerant
can enter the economizer assembly 120 after undergoing
throttling expansion in the second throttling element 107.
At least a portion of the refrigerant is diverted from the
main path of the economizer assembly 120 and enters
the throttling bypass, passes sequentially through the
filter 122 and the throttling device 123, enters the inter-
mediate heat exchanger 121 after undergoing throttling
expansion in the throttling device 123 to exchange heat
with the refrigerant on the main path of the economizer
assembly 120, and then enters the intermediate stage of
the compressor 105 for air replenishment for the com-
pressor 105. When the remaining refrigerant flows out of
the main path of the economizer assembly 120 into the
reservoir 108, it then flows into the third heat exchanger
103 through the first solenoid valve 109 for evaporation
and heat absorption. When the refrigerant passes
through the third heat exchanger 103 and returns to
the suction port 105b of the compressor 105, the cycle
is completed.

[0024] For example, the air conditioning system 100
can also achieve a heating mode. Aniillustrative example
will be described below in conjunction with FIG. 2.
[0025] With continued reference to FIG. 2, specifically,
when executing the heating mode, the controller instructs
to turn on the second throttling element 107 and instructs
to communicate the first port 104a of the four-way valve
104 with the second port 104b of the four-way valve 104,
and to communicate the third port 104c of the four-way
valve 104 with the fourth port 104d of the four-way valve
104, and to turn off the first throttling element 106, the first
solenoid valve 109, and the second solenoid valve 110,
sothatthe second throttling element 107 plays a throttling
role.

[0026] The refrigerant of the air conditioning system
100 first enters the compressor 105 for gas-phase com-
pression, and then flows from the exhaust port 105a of
the compressor 105 through the first port 104a of the four-
way valve 104 and the second port 104b of the four-way
valve 104 into the first heat exchanger 101 for condensa-
tion and heat dissipation. Subsequently, the refrigerant
enters the reservoir 108 through the check valve 111, and
flows from the reservoir 108 into the economizer assem-
bly 120. At least a portion of the refrigerant is diverted
from the main path of the economizer assembly 120 and
enters the throttling bypass, passes sequentially through
the filter 122 and the throttling device 123, enters the
intermediate heat exchanger 121 after undergoing throt-
tling expansion in the throttling device 123 to exchange
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heat with the refrigerant on the main path of the econo-
mizer assembly 120, and then enters the intermediate
stage of the compressor 105 for air replenishment for the
compressor 105. When the remaining refrigerant flows
out of the main path of the economizer assembly 120, it
flows into the second heat exchanger 102 through the
second throttling element 107, where the remaining re-
frigerant can enter the second heat exchanger 102 for
evaporation and heat absorption after undergoing throt-
tling expansion in the second throttling element 107.
When the refrigerant passes through the second heat
exchanger 102 and returns to the suction port 105b of the
compressor 105 through the third port 104c of the four-
way valve 104 and the fourth port 104d of the four-way
valve 104, the cycle is completed.

[0027] For example, the air conditioning system 100
can also achieve a defrosting mode. An illustrative ex-
ample will be described below in conjunction with FIG. 1.
[0028] With continued reference to FIG. 1, specifically,
when executing the defrosting mode, the controller in-
structs to turn on the second throttling element 107 and
the second solenoid valve 110, and instructs to commu-
nicate the first port 104a of the four-way valve 104 with the
third port 104c¢ of the four-way valve 104, and to commu-
nicate the second port 104b of the four-way valve 104
with the fourth port 104d of the four-way valve 104, and to
turn off the first throttling element 106 and the first sole-
noid valve 109, so that the second throttling element 107
plays a throttling role.

[0029] The refrigerant of the air conditioning system
100 first enters the compressor 105 for gas-phase com-
pression, and then flows from the exhaust port 105a of
the compressor 105 through the first port 104a of the four-
way valve 104 and the third port 104c of the four-way
valve 104 into the second heat exchanger 102 for con-
densation and heat dissipation. Subsequently, the refrig-
erant flows into the economizer assembly 120 through
the second throttling element 107, where the refrigerant
can enter the economizer assembly 120 after undergoing
throttling expansion in the second throttling element 107.
At least a portion of the refrigerant is diverted from the
main path of the economizer assembly 120 and enters
the throttling bypass, passes sequentially through the
filter 122 and the throttling device 123, enters the inter-
mediate heat exchanger 121 after undergoing throttling
expansion in the throttling device 123 to exchange heat
with the refrigerant on the main path of the economizer
assembly 120, and then enters the intermediate stage of
the compressor 105 for air replenishment for the com-
pressor 105. When the remaining refrigerant flows out of
the main path of the economizer assembly 120 into the
reservoir 108, it then flows into the first heat exchanger
101 through the second solenoid valve 110 for evapora-
tion and heat absorption. When the refrigerant passes
through the first heat exchanger 101 and returns to the
suction port 105b of the compressor 105 through the
second port 104b of the four-way valve 104 and the fourth
port 104d of the four-way valve 104, the cycle is com-
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pleted.

[0030] For example, the air conditioning system 100
can also achieve a cooling and heat recovery mode. An
illustrative example will be described below in conjunc-
tion with FIG. 2.

[0031] With continued reference to FIG. 2, specifically,
when performing the cooling and heat recovery mode,
the controller instructs to turn on the first throttling ele-
ment 106, the first port 104a and the second port 104b of
the four-way valve 104, and to turn off the second throt-
tling element 107, the first solenoid valve 109, the second
solenoid valve 110, and the third port 104c and the fourth
port 104d of the four-way valve 104, so that the first
throttling element 106 plays a throttling role.

[0032] The refrigerant of the air conditioning system
100 first enters the compressor 105 for gas-phase com-
pression, and then flows from the exhaust port 105a of
the compressor 105 through the first port 104a of the four-
way valve 104 and the second port 104b of the four-way
valve 104 into the first heat exchanger 101 for condensa-
tion and heat dissipation. Subsequently, the refrigerant
passes through the check valve 111 and enters the
reservoir 108. When the refrigerant flows out of the
reservoir 108 and passes through the first throttling ele-
ment 106, it flows into the third heat exchanger 103,
where the refrigerant can enter the third heat exchanger
103 for evaporation and heat absorption after undergoing
throttling expansion in the first throttling element 106.
When the refrigerant passes through the third heat ex-
changer 103 and returns to the suction port 105b of the
compressor 105, the cycle is completed. In this case, the
second heatexchanger 102isin anidle state, and the first
heat exchanger 101 can recover heatfrom the refrigerant
or coolant to obtain corresponding hot water.

[0033] In the specification, it should be appreciated
that the terms "first" and "second" are only used for
descriptive purposes and cannot be construed as indi-
cating or implying relative importance or implying the
quantity of technical features indicated. Therefore, the
features limited with "first" and "second" can explicitly or
implicitly include at least one of these features. In the
specification, "a plurality of" means at least two, such as
two, three, etc., unless otherwise specified.

[0034] In the specification, unless otherwise specified
and limited, the terms "connect", "communicate" and
other terms should be interpreted in a broad sense, which
can be, for example, a fixed connection, a detachable
connection, or integrally formed; or can be a direct con-
nection or an indirect connection through an intermediate
medium; or can be an internal communication of two
components or the interaction relationship between
two components, unless otherwise specified. For those
skilled in the art, the specific meanings of the above terms
in the specification can be interpreted based on specific
circumstances.

[0035] The above examples mainly illustrate an air
conditioning system of the invention. Although only some
embodiments of the invention have been described,
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those skilled in the art should be aware that the invention
can be implemented in many other forms without deviat-
ing from its scope, which is as set out in the appended
claims. Therefore, the examples and embodiments illu-
strated are considered as illustrative rather than restric-
tive. Without departing from the scope of the invention as
defined in the appended claims, the invention may en-
compass various modifications and substitutions.

Claims
1. An air conditioning system (100), comprising:

a compressor (105), a four-way valve (104), a
first heat exchanger (101), a second heat ex-
changer (102), a third heat exchanger (103), a
first throttling element (106) and a second throt-
tling element (107) with a shut-off function, a
reservoir (108), a first solenoid valve (109), a
second solenoid valve (110), and a check valve
(111) connected through pipelines,

wherein the four-way valve (104) has a first port
(104a) for communicating with an exhaust port
(105a) of the compressor (105), a second port
(104b) for communicating with a first end of the
first heat exchanger (101), a third port (104c) for
communicating with a first end of the second
heat exchanger (102), and a fourth port (104d)
for communicating with a second end of the third
heat exchanger (103);

wherein a second end of the firstheat exchanger
(101) is connected to a first end of the reservoir
(108) through the second solenoid valve (110),
and at the same time the second end of the first
heat exchanger (101) is connected to the first
end of the reservoir (108) through the check
valve (111); a second end of the second heat
exchanger (102)is connected to a second end of
the reservoir (108) through the second throttling
element (107); a first end of the third heat ex-
changer (103) is connected to the first end of the
reservoir (108) through the first solenoid valve
(109), and at the same time the first end of the
third heat exchanger (103) is connected to the
second end of the reservoir (108) through the
firstthrottling element (106), and the second end
of the third heat exchanger (103) is connected to
a suction port (105b) of the compressor (105).

2. The air conditioning system (100) according to claim
1, wherein the air conditioning system further com-
prises an economizer assembly (120) provided be-
tween the second throttling element (107) and the
second end of the reservoir (108), and comprising an
intermediate heat exchanger (121) and a throttling
bypass for throttling at least a portion of refrigerant,
where the throttling bypass is provided with a throt-
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tling device (123), and the intermediate heat exchan-
ger is communicated to an air replenishment port of
the compressor (105).

The air conditioning system (100) according to claim
2, where the air conditioning system further com-
prises a controller that communicates with the first
solenoid valve (109), the second solenoid valve
(110), the first throttling element (106), the second
throttling element (107), or any combination thereof.

The air conditioning system (100) according to claim
3, wherein the air conditioning system has a cooling
mode, wherein the controller instructs to turn on the
first solenoid valve (109), the second throttling ele-
ment (107), and a first port (104a) and a third port
(104c) of the four-way valve (104), and to turn off the
first throttling element (106), the second solenoid
valve (110), and a second port (104b) and a fourth
port (104d) of the four-way valve (104), so that the
second throttling element (107) plays a throttling
role, thereby allowing the refrigerant of the air con-
ditioning system to sequentially flow through the
exhaust port (105a) of the compressor (105), the
first port (104a) of the four-way valve (104), the third
port (104c) of the four-way valve (104), the second
heat exchanger (102), the second throttling element
(107), the economizer assembly (120), the reservoir
(108), the first solenoid valve (109), the third heat
exchanger (103), and the suction port (105b) of the
compressor (105).

The air conditioning system (100) according to claim
3, wherein the air conditioning system (100) has a
heating mode, wherein the controller instructs to turn
on the second throttling element (107) and instructs
to communicate the first port (104a) of the four-way
valve (104) with the second port (104b) of the four-
way valve (104) and to communicate the third port
(104c) of the four-way valve (104) with the fourth port
(104d) of the four-way valve (104), and to turn off the
first throttling element (106), the first solenoid valve
(109), and the second solenoid valve (110), so that
the second throttling element (107) plays a throttling
role, thereby allowing the refrigerant of the air con-
ditioning system to sequentially flow through the
exhaust port (105a) of the compressor (105), the
first port (104a) of the four-way valve (104), the
second port (104b) of the four-way valve (104), the
first heat exchanger (101), the check valve (111), the
reservoir (108), the economizer assembly (120), the
second throttling element (107), the second heat
exchanger (102), the third port (104c) of the four-
way valve (104), the fourth port (104d) of the four-
way valve (104), and the suction port (105b) of the
compressor (105).

The air conditioning system (100) according to claim
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3, wherein the air conditioning system has a defrost-
ing mode, wherein the controller instructs to turn on
the second throttling element (107) and the second
solenoid valve (110), and instructs to communicate
the first port (104a) of the four-way valve (104) with
the third port (104c) of the four-way valve (104) and
to communicate the second port (104b) of the four-
way valve (104) with the fourth port (104d) of the four-
way valve (104), and to turn off the first throttling
element (106) and the first solenoid valve (109), so
that the second throttling element (107) plays a
throttling role, thereby allowing the refrigerant of
the air conditioning system to sequentially flow
through the exhaust port (105a) of the compressor
(105), the first port (104a) of the four-way valve (104),
the third port (104c) of the four-way valve (104), the
second heat exchanger (102), the second throttling
element (107), the economizer assembly (120), the
reservoir (108), the second solenoid valve (110), the
first heat exchanger (101), the second port (104b) of
the four-way valve (104), the fourth port (104d) of the
four-way valve (104), and the suction port (105b) of
the compressor (105).

The air conditioning system (100) according to claim
3, wherein the air conditioning system has a cooling
and heat recovery mode, wherein the controller in-
structs to turn on the first throttling element (106), the
first port (104a) and the second port (104b) of the
four-way valve (104), and to turn off the second
throttling element (107), the first solenoid valve
(109), the second solenoid valve (110), the third port
(104c) and the fourth port (104d) of the four-way
valve (104), so that the first throttling element
(106) plays a throttling role, thereby allowing the
refrigerant of the air conditioning system to sequen-
tially flow through the exhaust port (105a) of the
compressor (105), the first port (104a) of the four-
way valve (104), the second port (104b) of the four-
way valve (104), the first heat exchanger (101), the
check valve (111), the reservoir (108), the first throt-
tling element (106), the third heat exchanger (103),
and the suction port (105b) of compressor (105).

The air conditioning system (100) according to any
preceding claim, wherein the compressor (105) is an
Enhanced Vapor Injection compressor.

The air conditioning system (100) according to any
preceding claim, wherein the air conditioning system
further comprises a gas-liquid separator (112) pro-
vided between the suction port (105b) of the com-
pressor (105) and the second end of the third heat
exchanger (103).

The air conditioning system according to any pre-
ceding claim, wherein the second heat exchanger
(102) is a fan coil heat exchanger.
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