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SIMULTANEOUSLY

(567)  Disclosed is a multi-split air conditioner capable
of refrigerating and heating simultaneously. A heating
circuit consists of a compressor(1), an oil-gas separator
(2), afour-way valve(3), indoor heat exchanging systems
(12,16,21,22), an outdoor heat exchanger(7), a four-way
valve(3), and a gas-liquid separator(26) connected in se-
ries along the refrigerant flow direction. A refrigerating
circuit consist of a compressor(1), an oil-gas separator
(2), a four-way valve(3), an outdoor heat exchanger(7),
indoor heat exchanging systems(12,16,21,22), and a
gas-liquid separator(26) connected in series along the
refrigerant flow direction. A parallel pipeline is arranged
at a pipeline between the outdoor heat exchanger(7) and
the indoor heat exchanging systems(12,16,21,22), and
is utilized for connecting an second electronic expansion
valve(8) with a second one-way valve(9) in parallel. A
series pipeline is arranged with a third control valve(5)
and athird one-way valve(6). An end of the series pipeline
is connected to the pipeline between the four-way valve
(3) and the outdoor heat exchanger(7), and another end
ofthe series pipeline is connected to the pipeline between
a first one-way valve(4) and the indoor exchanging sys-
tems(12,16,21,22). Five operation modes, i.e. single re-
frigerating, single heating, mainly refrigerating, mainly
heating, simultaneous refrigerating and heating, can be

MULTI-SPLIT AIR CONDITIONER CAPABLE OF REFRIGERATING AND HEATING

realized in the multi-split air conditioner capable of refrig-
erating and heating simultaneously.
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Description

[0001] The present application claims the priority of
Chinese Patent Application No. 201010214957.8, titled
"MULTI-SPLIT AIR CONDITIONER CAPABLE OF RE-
FRIGERATING AND HEATING SIMULTANEOUSLY",
filed with the Chinese State Intellectual Property Office
on June 29, 2010, the entire disclosure of which is incor-
porated herein by reference.

FIELD OF THE INVENTION

[0002] The present application relates to the field of
air-conditioning equipment, and specifically to a mul-
ti-split air conditioner capable of refrigerating and heating
simultaneously.

BACKGROUND OF THE INVENTION

[0003] An air conditioning device is referred to as an
air conditioner. A wall-mounted air conditioner is a unit
for providing conditioned air into a spatial region (gener-
ally being closed), and has a function of adjusting various
parameters, such as temperature, humidity, purity and
air flowing rate, of air in a room (or a closed space or
region) so as to meet requirements for human comfort
or manufacturing processes. The working principle of the
air conditioner is as follows: gaseous refrigerant is com-
pressed by a compressor into liquid refrigerant with high
temperature and high pressure which is in turn transport-
ed to a condenser (an outdoor unit) for dissipating heat
and then becomes liquid refrigerant with ambient tem-
perature and high pressure, such that hot air is blown out
from the outdoor unit; and due to a component referred
to as a four-way valve, the flow direction of the refrigerant
between the condenser and an evaporator in heating
process is opposite to that in refrigerating process, such
that in heating process, cold air is blown out from the
outdoor unit and hot air is blown out from an indoor unit.
[0004] A multi-split air conditioner refers to an air con-
ditioner having a plurality of indoor units and a single
outdoor unit. At present, the conventional multi-split air
conditioner can only provide cooling or heating solely at
a time. However, in some special offices or hotels, the
air conditioner may be also required to operate in refrig-
erating mode in winter. Thus, there is a need for devel-
oping a multi-split air conditioner capable of refrigerating
and heating simultaneously in different offices.

SUMMARY OF THE INVENTION

[0005] In view of the above disadvantages, the tech-
nical problem to be solved by the present application is
to provide a multi-split air conditioner capable of refrig-
erating and heating simultaneously, which may operate
in five modes of refrigerating solely, heating solely, re-
frigerating mainly, heating mainly, and refrigerating-heat-
ing equally.
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[0006] In order to solve the above technical problem,
a multi-split air conditioner capable of refrigerating and
heating simultaneously according to the present applica-
tion includes a compressor, an oil-gas separator, a four-
way valve, an outdoor heat exchanger, atleasttwo indoor
heat exchanging mechanisms and a gas-liquid separa-
tor, wherein:

the oil-gas separator and the compressor are con-
nected via an oil return pipeline;

each of the indoor heat exchanging mechanisms in-
cludes an indoor heat exchanger and a first electron-
ic expansion valve, and the indoor heat exchanger
and the first electronic expansion valve are connect-
ed in serial;

the indoor heat exchanging mechanisms are con-
nected in parallel to form an indoor heat exchanging
system;

a heating loop is formed by connecting the compres-
sor, the oil-gas separator, the four-way valve, the
indoor heat exchanging system, the outdoor heat ex-
changer, the four-way valve and the gas-liquid sep-
arator in sequence in a refrigerant flowing direction,
and a first control valve is provided on a connecting
pipeline between the four-way valve and each of the
indoor heat exchangers;

a heating loop is formed by connecting the compres-
sor, the oil-gas separator, the four-way valve, the
outdoor heat exchanger, the indoor heat exchanging
system and the gas-liquid separator in sequence in
a refrigerant flowing direction, and a second control
valve is provided on a connecting pipeline between
the gas-liquid separator and each of the indoor heat
exchangers;

a first one-way valve is provided on a connecting
pipeline between the four-way valve and the indoor
heat exchanging system;

a parallel pipeline is provided between the outdoor
heat exchanger and the indoor heat exchanging sys-
tem, and the parallel pipeline is formed by connecting
a second electronic expansion valve and a second
one-way valve in parallel; and

in addition to the parallel pipeline, a serial pipeline
is further included and is provided with a third control
valve and a third one-way valve, and the serial pipe-
line includes one end connected to a pipeline be-
tween the four-way valve and the outdoor heat ex-
changer, and the other end connected to a pipeline
between the first one-way valve and the indoor heat
exchanging system.
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[0007] Preferably, the first control valve, the second
control valve and the third control valve each are an elec-
tromagnetic valve.

[0008] Preferably, the compressor is an inverter com-
pressor.

[0009] Compared with the prior art, the multi-split air
conditioner capable of refrigerating and heating simulta-
neously according to the present application may be op-
erated infive modes, i.e., solely refrigerating mode, solely
heating mode, mainly refrigerating mode, mainly heating
mode, and equally refrigerating-heating mode.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] Fig. 1 is a structural schematic view of a mul-
ti-split air conditioner capable of refrigerating and heating
simultaneously according to a preferred embodiment of
the present application.

DETAILED DESCRIPTION

[0011] In order that those skilled in the art can under-
stand technical solutions of the present application bet-
ter, the present application will be described below in
conjunction with specific embodiments.

[0012] A multi-split air conditioner capable of refriger-
ating and heating simultaneously according to the
present application includes an inverter compressor, an
oil-gas separator, a four-way valve, an outdoor heat ex-
changer, four indoor heat exchanging mechanisms and
a gas-liquid separator, wherein:

the oil-gas separator and the inverter compressor
are connected via an oil return pipeline;

each of the indoor heat exchanging mechanisms in-
cludes anindoor heat exchanger and a first electron-
ic expansion valve, and the indoor heat exchanger
and the first electronic expansion valve are connect-
ed in serial;

the indoor heat exchanging mechanisms are con-
nected in parallel to form an indoor heat exchanging
system;

a heating loop is formed by connecting the inverter
compressor, the oil-gas separator, the four-way
valve, the indoor heat exchanging system, the out-
door heat exchanger, the four-way valve and the
gas-liquid separator in sequence in a refrigerant
flowing direction, and a first electromagnetic valve
is provided on a connecting pipeline between the
four-way valve and each of the indoor heat exchang-
ers;

a heating loop is formed by connecting the inverter
compressor, the oil-gas separator, the four-way
valve, the outdoor heat exchanger, the indoor heat
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exchanging system and the gas-liquid separator in
sequence in a refrigerant flowing direction, and a
second electromagnetic valve is provided on a con-
necting pipeline between the gas-liquid separator
and each of the indoor heat exchangers;

a first one-way valve is provided on a connecting
pipeline between the four-way valve and the indoor
heat exchanging system;

a parallel pipeline is provided between the outdoor
heat exchanger and the indoor heat exchanging sys-
tem, and the parallel pipeline is formed by connecting
a second electronic expansion valve and a second
one-way valve in parallel; and

in addition to the parallel pipeline, a serial pipeline
is further included and is provided with a third elec-
tromagnetic valve and a third one-way valve, and
the serial pipeline includes one end connected to a
pipeline between the four-way valve and the outdoor
heat exchanger, and the other end connected to a
pipeline between the first one-way valve and the in-
door heat exchanging system.

[0013] Referring to Fig. 1, a structural schematic view
of a multi-split air conditioner capable of refrigerating and
heating simultaneously according to a preferred embod-
iment of the present application is shown.

[0014] The embodimentis described by taking the four
indoor heat exchanging mechanisms as an example.
[0015] The multi-split air conditioner capable of refrig-
erating and heating simultaneously according to the
present application may operates in five modes, i.e., sole-
ly refrigerating mode, solely heating mode, mainly refrig-
erating mode, mainly heating mode, and equally refrig-
erating-heating mode. The specific operating principle
and process of the air conditioner according to the
present application will be described below.

SOLELY REFRIGERATING MODE

[0016] When refrigerating solely, a third electromag-
netic valve 5 and first electromagnetic valves 10, 14, 18
and 24 are closed, while second electromagnetic valves
11, 15,19 and 25 are opened. Refrigerant is compressed
by an inverter compressor 1, and then refrigerant gas
with high temperature and high pressure enters into an
oil-gas separator 2, passes through a four-way reversing
valve 3 into an outdoor heat exchanger 7, and then pass-
es through a second one-way valve 9 and first electronic
expansion valves 13, 17, 20 and 23, such that the refrig-
erant with high temperature and high pressure is throttled
and the pressure thereof is reduced. Then refrigerant lig-
uid with low pressure flows into indoor heat exchangers
12,16, 21 and 22, such that refrigerant liquid is vaporized
and the heat thereofis absorbed, then refrigerant passes
through the second electromagnetic valves 11, 15, 19
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and 25 into a gas-liquid separator 26, and then returns
to the inverter compressor 1.

MAINLY REFRIGERATING MODE

[0017] When refrigerating mainly, a number of the in-
door heatexchangers operating in the refrigerating mode
is larger than a number of the indoor heat exchangers
operating in the heating mode. The second electromag-
netic valve 11 (if one of the second electromagnetic
valves 11, 15, 19 and 25 is closed, the corresponding
one of the second electromagnetic valves 10, 14, 18 and
24 shall be opened) and the second electromagnetic
valves 14, 18 and 24 are closed, while the third electro-
magnetic valve 5, the first electromagnetic valve 10 and
the second electromagnetic valves 15, 19 and 25 are
opened. Refrigerant is compressed by the inverter com-
pressor 1, and then refrigerant gas with high temperature
and high pressure enters into the oil-gas separator 2, and
passes through the four-way reversing valve 3; then a
part of the refrigerant gas with high temperature and high
pressure passes through the third electromagnetic valve
5, a third one-way valve 6 and the first electromagnetic
valve 10, and then radiates heat indoors via the indoor
heat exchanger 12, thereby achieving the heating pur-
pose. Then refrigerant liquid with reduced temperature
flows through the first electric expansion valve 13 opened
fully and then joins refrigerant liquid with lowered tem-
perature that is formed by the other part of the refrigerant
gas with high temperature and high pressure flowing
through the outdoor heat exchanger 7. The joined refrig-
erant liquid flows through the first electric expansion
valves 17, 20 and 23, such that the refrigerant liquid is
throttled and the pressure thereof is reduced; then the
refrigerant liquid with low pressure flows into the indoor
heat exchangers 16, 21 and 22, such that the refrigerant
liquid is vaporized and the heat thereof is absorbed, then
the refrigerant passes through the second electromag-
netic valves 15, 19 and 25 into the gas-liquid separator
26, and then returns to the inverter compressor 1.

SOLELY HEATING MODE

[0018] When heating solely, the first electromagnetic
valves 10, 14, 18 and 24 are opened, while the third elec-
tromagnetic valve 5 and the second electromagnetic
valves 11, 15, 19 and 25 are closed. Refrigerant is com-
pressed by the inverter compressor 1, and then refriger-
ant gas with high temperature and high pressure enters
into the oil-gas separator 2, flows through the four-way
reversing valve 3 and the first one-way valve 4, and then
passes through the first electromagnetic valves 10, 14,
18 and 24 and enters into the indoor heat exchangers
12, 16, 21 and 22 correspondingly, so as to radiate heat
indoors, thereby achieving the heating purpose. Then
refrigerant liquid with reduced temperature flows through
the first electronic expansion valves 13, 17, 20 and 23
and the second electronic expansion valve 8, such that
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the refrigerant liquid is throttled and the pressure thereof
is reduced; then the refrigerant liquid with low pressure
flows into the outdoor heat exchanger 7, such that the
refrigerant liquid is vaporized and the heat thereof is ab-
sorbed, then the refrigerant passes through the four-way
reversing valve 3 and the gas-liquid separator 26, and
then returns to the inverter compressor 1.

MAINLY HEATING MODE

[0019] When heating mainly, the number of the indoor
heat exchangers operating in the heating mode is larger
than the number of the indoor heat exchangers operating
in the refrigerating mode. The second electromagnetic
valve 11 (if one of the second electromagnetic valves 11,
15, 19 and 25 is opened, the corresponding one of the
first electromagnetic valves 10, 14, 18 and 24 shall be
closed) and the first electromagnetic valves 14, 18 and
24 are opened, while the third electromagnetic valve 5,
the first electromagnetic valve 10 and the second elec-
tromagnetic valves 15, 19 and 25 are closed. Refrigerant
is compressed by the inverter compressor 1, and then
refrigerant gas with high temperature and high pressure
enters into the oil-gas separator 2, flows through the four-
way reversing valve 3 and the first one-way valve 4, and
then passes through the second electromagnetic valves
14, 18 and 24 and enters into the indoor heat exchangers
16, 21 and 22 correspondingly, so as to radiate heat in-
doors, thereby achieving the heating purpose. Then Re-
frigerant liquid with reduced temperature flows through
the first electronic expansion valves 17, 20 and 23, then
a part of the refrigerant liquid enters into the indoor heat
exchanger 12, such that the refrigerantliquid is vaporized
and the heat thereof is absorbed, and then the refrigerant
flows through the second electromagnetic valve 11 into
the gas-liquid separator 26, and then returns to the in-
verter compressor 1. The other part of the remaining re-
frigerant liquid flows through the second electronic ex-
pansion valve 8 into the outdoor heat exchanger 7, such
thatthe refrigerantliquid is vaporized and the heat thereof
is absorbed, and then the refrigerant passes through the
four-way reversing valve 3 and the gas-liquid separator
26, and then returns to the inverter compressor 1.

EQUALLY REFRIGERATING-HEATING MODE

[0020] When refrigerating and heating equally, the
number of the indoor heat exchangers operating in the
heating mode is equal to the number of the indoor heat
exchangers operating in the refrigerating mode. The sec-
ond electromagnetic valves 11 and 15 (if two of the sec-
ond electromagnetic valves 11, 15, 19 and 25 are
opened, the corresponding two of the first electromag-
netic valves 10, 14, 18 and 24 shall be closed) and the
first electromagnetic valves 18 and 24 are opened, while
the third electromagnetic valve 5, the first electromag-
netic valves 10 and 14, and the second electromagnetic
valves 19 and 25 are closed. Refrigerant is compressed
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by the inverter compressor 1, and then refrigerant gas
with high temperature and high pressure enters into the
oil-gas separator 2, flows through the four-way reversing
valve 3 and the one-way valve 4, and then passes
through the second electromagnetic valves 18 and 24
and enters into the indoor heat exchangers 21 and 22
correspondingly, so as to radiate heat indoors, thereby
achieving the heating purpose. Then refrigerant liquid
with reduced temperature flows through the first electron-
ic expansion valves 20 and 23 and enters into the indoor
heat exchangers 12 and 16 correspondingly, such that
the refrigerant liquid is vaporized and the heat thereof is
absorbed, and then the refrigerant flows through the sec-
ond electromagnetic valves 11 and 15 into the gas-liquid
separator 26; and then returns to the inverter compressor
1.

[0021] Compared with the prior art, the multi-split air
conditioner capable of refrigerating and heating simulta-
neously according to the present application may be op-
erated infive modes, i.e., solely refrigerating mode, solely
heating mode, mainly refrigerating mode, mainly heating
mode, and equally refrigerating-heating mode.

[0022] Certainly, the foregoing description is only di-
rected to the preferred embodiments of the present ap-
plication. It should be noted that, many improvements
and modifications may be made by those skilled in the
art without departing from the principle of the present
application, and these improvements and modifications
should be deemed to fall into the protection scope of the
present application.

Claims

1. A multi-split air conditioner capable of refrigerating
and heating simultaneously comprising a compres-
sor, an oil-gas separator, a four-way valve, an out-
door heat exchanger, at least two indoor heat ex-
changing mechanisms and a gas-liquid separator,
wherein:

the oil-gas separator and the compressor are
connected via an oil return pipeline;

each of the indoor heat exchanging mecha-
nisms comprises an indoor heat exchanger and
afirst electronic expansion valve which are con-
nected in serial;

the indoor heat exchanging mechanisms are
connected in parallel to form an indoor heat ex-
changing system;

a heating loop is formed by connecting the com-
pressor, the oil-gas separator, the four-way
valve, the indoor heat exchanging system, the
outdoor heat exchanger, the four-way valve and
the gas-liquid separator in sequence in a refrig-
erant flowing direction, and a first control valve
is provided on a connecting pipeline between
the four-way valve and each of the indoor heat
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exchangers;

a heating loop is formed by connecting the com-
pressor, the oil-gas separator, the four-way
valve, the outdoor heat exchanger, the indoor
heat exchanging system and the gas-liquid sep-
arator in sequence in a refrigerant flowing direc-
tion, and a second control valve is provided on
a connecting pipeline between the gas-liquid
separator and each of the indoor heat exchang-
ers;

afirst one-way valve is provided on a connecting
pipeline between the four-way valve and the in-
door heat exchanging system;

a parallel pipeline is provided between the out-
door heat exchanger and the indoor heat ex-
changing system, and the parallel pipeline is
formed by connecting a second electronic ex-
pansion valve and a second one-way valve in
parallel; and

in addition to the parallel pipeline, a serial pipe-
line is further comprised and is provided with a
third control valve and a third one-way valve,
and the serial pipeline comprises one end con-
nected to a pipeline between the four-way valve
and the outdoor heat exchanger, and the other
end connected to a pipeline between the first
one-way valve and the indoor heat exchanging
system.

The multi-split air conditioner capable of refrigerating
and heating simultaneously according to claim 1,
wherein the first control valve, the second control
valve and the third control valve each are an elec-
tromagnetic valve.

The multi-split air conditioner capable of refrigerating
and heating simultaneously according to claim 1,
wherein the compressor is an inverter compressor.
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