1 AI'R CONDI TI‘ONI NG APPARATUS BACKGROUND OF THE | NVENTI ON 1. Field of the
I nyention The present invention relates to an air conditioner, and mMpg¢ 5
particularly to an inproved air conditioning apparatus capabl e of enhancj,,pg
performance thereof by furnishing a plur&lity of independently operable
units in an external device collectively connected to one or nore internal
devices of the air conditioning apparatus. 2. Description of the Prior

Art In general, there are two types of air conditioners: a single body type

conpri si ng; a%'gr%?ngbwm%%pﬁﬂmnmsa heat exchanger, etc.; and a

partitioned t I'nternal” devices conprising a conpressor, a

condenser, etc., and an external device conprigy he&t xSa er, c..-
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BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an air conditioner, and more particularly
to an improved air conditioning apparatus capable of enhancing performance
thereof by furnishing a plurality of independently operable units in an external
device collectively connected to one or more internal devices of the air

conditioning apparatus.

2. Description of the Prior Art

In general, there are tWo types of air conditioners: a single body type
comprising; a compressor, a condenser, a heat exchanger, efc.; and a partitioned
type divided into internal devices comprising a compressor, a condenser, etc., and
an external device comprising a heat exchanger, etc.

Figure 1 is a schematic composition view illustrating a conventional
partitioned air conditioning apparatus. As shown therein, an air conditioning
apparatus 20 is provided with a first, second and third internal devices 1, 2, 3 and
an external device 4.

The external device 4 includes: an inverter compressor 5 for compressing
a refrigerant under a high temperature and a high pressure; an external heat
exchanger 6 for heat-exchanging the refrigerant; a muiti-directional valve 7 for
discharging the pressurized refrigerant received from the inverter compressor 5

to the external exchanger 6 during a cooling operation, and discharging the



partiti.oned air conditioning apparatus. As shown therein, an air

condi fioning apparatus 20 is provided with a first, second and third
internal devices 1, 2, 3 and an external device 4. The external device 4
i ncludes: an inverter conpressor 5 for c@rpressing a refrigerant under a
hi gh tenperature and a high pressure; an external heat exchanger 6 for
heat - exchanging the refrigerant; a multi-directional valve 7 for

di scharging the pressurized refrigerant received fromthe inverter

conpressor 5 to the external exchanger 6 during a cooling operation, and
di schar gi ng t Reessurized relsiggrantdg theintemal davices 1.1e 3 dudng A hepting-eperation;
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heat - eXChangegugenr%og{ir%s Sr‘é%r%gzeel'gn{ r\luﬁigﬁ was heat-exchanged and pressurized in the
external heat exchanger 6; a receiver 9 for storing therein the highly-pressurized
and supercooling refrigerant that passed through the check valve 8 during the
cooling operation, and the low pressure and high temperature refrigerant during
the heating operation; a first, second and third electronic expansion valves 10, 11,
12 for converting the highly pressurized and supercooling refrigerant outputted
from the receiver during the cooling operation into a depressurized refrigerant; an
electronic expansion valve B for heating the low temperature and low pressure
refrigerant from the receiver 9 during the heating operation; and an accumulator
14 for temporarily storing therein the low temperature and low pressure refrigerant
which was heat-exchanged in the internal devices 1, 2, 3 during the cooling
operation, and is heat-exchanged in the heat exchanger 6.

The thusly explained conventional air conditioner's operation and its
disadvantages will now be described.

First, the flow of the refrigerant during the cooling operation, the refrigerant
compressed under the high temperature and high pressure in the inverter
compressor 5 flows into the heat exchanger 6 via the multi-directional valve 7 so
as to be heat-exchanged with the external air. That is, the heat is externally
discharged and accordingly the compressed refrigerant becomes condensed into
the highly pressurized and supercooling refrigerant.

The highly pressurized and supercooling refrigerant flows from the external

heat exchanger 6 through the check valve 8 to the receiver 9 for storage thereof.

The highly pressurized and supercooling refrigerant is coupled and flows



external heat exchanger 6; a receiver 9 for storing therein the

hi'ghl y-pressuri zed and supercooling refrigerant that passed through the
check valve 8 during the cooling operation, and the | ow pressure and high
tenperature refrigerant during the heati 8g operation; a first, second and
third el ectronic expansion valves 10, 11, 12 for converting the highly
pressuri zed and supercooling refrigerant outputted fromthe receiver during
the cooling operation into a depressurized refrigerant; an electronic
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tenperature afiglyd gt BRER B¥ e &Xpdrifort PXITES A0, 11, 12 to a corresponding one of the
internal devices 1, 2, 3.

The low temperature and low pressure refrigerant which flows into each of
the internal devices 1, 2, 3 absorbs the heat therearound and evaporates, and
then the refrigerant flows into the accumulator 14 via the multi-directional valve
7 so as to be temporarily stored therein, and then again flows into the inverter
compressor 5 and is compressed to the high temperature and high pressure
refrigerant.

The flow of the refrigerant during the heating operation will now be
described.

The high temperature and high pressure refrigerant compressed in the
compressor 5 passes through the multi-directional value 7 and branches out and
flows into the first, second and third internal devices 1, 2, 3, respectively.

Then, the compressed refrigerant flows and is heat-exchanged by radiating
heat into a target room, and accordingly compressed into the supercooling
refrigerant. Specifically, the supercooling refrigerant compressed in the first
internal device 1 flows into the first electronic expansion valve 10 for cooling, the
supercooling refrigerant compressed in the second internal device 2 flows into the
second electronic expansion valve 11 for cooling; and, the supercooling

refrigerant compressed in the third internal device 3 flows into the third electronic

expansion valve 12 for cooling.



conpressor 5 flows into the heat exchanger 6 via the multi-directional

vaLve‘7 so as to be heat-exchanged with the external air. That is, the heat

is externally discharged and accordingly the conpressed refrigerant becones

condensed into the highly pressurized anéd supercooling refrigerant. The

hi ghly pressurized and supercooling refrigerant flows fromthe external

heat exchanger 6 through the check valve 8 to the receiver 9 for storage

t hereof . The highly pressurized and super cool i ng refrigerant i s coupled and
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then to the low temberature and low pressure refrigerant, and the resultant refrigerant
accumulates in the receiver 9. Then, the refrigerant passes through the electronic
expansion valve 13 for heating and then flows into the external heat exchanger
6 so as to be heat-exchanged with the external air. That is, the refrigerant in the
heat exchanger 16 is evaporated.

The temperature-lowered and depressurized refrigerant which is discharged
from the external heat exchanger 6, flows via the multi-directional valve 7 into the
accumulator 14 and is temporarily stored therein, and then flows into the inverter
compressor 5 for thereby being compressed under the high temperature and high
pressure.

However, the conventional air conditioning apparatus has a disadvantage
in that, the refrigerant should be appropriately and evenly distributed into each of
the first, second and third internal devices 1, 2, 3 by use of the single inverter
compressor, so that when the three internal devices are simultaneously
operational, the internal devices may be lowered to as much as 80-90% capacify

when compared to the initial capacity, thus the true product performance is low.
SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention to provide an air
conditioning apparatus capable of enhancing performance thereof by furnishing
a plurality of independently operating units in an external device and collectively

connected in common to one or more internal devices of the air conditioning



flows fromeach of the expansion valves 10, 11, 12 to a correspondi ng one
of . the internal devices 1, 2, 3. The |ow tenperature and | ow pressure

refrigerant which flows into each of the internal devices 1, 2, 3 absorbs
t he heat therearound and evaporates, and& hen the refrigerant flows into

t he accunul ator 14 via the nulti-directional valve 7_s N
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BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will become better understood with reference to the
accompanying drawings which are given only by way of illustration and thus are
not limitative of the present invention, wherein:

Figure 1 is a schematic block diagram illustrating an air conditioning
apparatus according to the conventional art; and

Figure 2 is a schematic block diagram illustrating an air conditioning

apparatus according to the present invention.

DETAILED DESCRIPTION OF THE INVENTION

Figure 2 illustrates an air conditioning apparatus according to the present
invention. As shown therein, the air conditioning apparatus 100 includes a first,
second and third internal devices 30, 32, 34, and an external device 70 having a
first unit 50 and a second unit 60.

The first unit 50 in the external device 70 includes: an inverter compressor
51 for compressing a refrigerant under a high temperature and high pressure; a
first heat exchanger 52 for heat-exchanging the refrigerant; a first four-directional
valve 53 for sending the high-temperature and highly-pressurized refrigerant

discharged from the inverter compressor 51 into a first external heat exchanger
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refrigerant. Specifically, the supercooling refrigerant conpressed in the
first*internal device 1 flows into the first electronic expansion valve 10
for cooling, the supercooling refrigerant conpresse the second internal

device 2 flows into the second el ectroni & expansi or] THi§\SHEEF 3 I ng;
and, the supercooling refrigerant conpressed in thg thi rﬁEerH'ﬁbn vice 3
flows into the third el ectronic expansi on val ve 12 Ye+—eooll- 44 The

hi ghly pressurrzed and supercooling refrigerant flows into the el ectronic
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into the ext e&é@énd‘ﬁﬂérrﬁ@@%ﬁﬁgrw, 31 respectively during a heating operation; a check
valve 54 for switching on/off the flow of the highly-pressurized and supercooling
refrigerant which was compressed after being heat-exchanged in the first external
heat exchanger 52; a first and second electronic expansion valves 55, 56 for
depressurizing the highly-pressuriied and supercooling refrigerant compressed
after being heat-exchanged in the first external heat exchanger 52 during the
heating operation; an electronic expansion valve 57 for heating and to further
depressurize the low temperature and low pressure refrigerant which was
depressurized in the first and second electronic expansion valves 55, 56 for
cooling; and a first accumulator 58 provided between the inverter compressor 51
and the first four-directional valve 53 and for temporarily storing therein, prior to
being sent to the inverter compressor 51, the highly-pressurized and supercooling
refrigerant heat-exchanged in the first and second internal devices 30, 32 during
the cooling operation, and the highly-pressurized and supercooling refrigerant
heat-exchanged in the first external heat exchanger 52 during the heating

operation. |
The second unit 60 in the external device 70 includes: an on/off
compressor 61 for compressing the refrigerant under a high temperature and high
pressure; a second external heat exchanger 62 for heat-exchanging the
refrigerant; a second four-directional valve .63 for sending the high-temperature
and highly-pressurized refrigerant compressed in and discharged from the on/off
compressor 61 into the second external heat exchanger 62 during the cooling
operation, and into the third internal device 34 during the heating operation; a
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6 so as to be heat-exchanged with the external air. That is, the
refrigerant in the heat exchanger 16 is evaporated. Thetenperature-I|owered
and depressurized refrigerantwhi.ch is discharged fromthe external heat
exchanger 6, flows via the nulti-directignal valve 7 into the accunul at or
14 and is tenporarily stored therein, and then flows into the inverter
conpressor 5 for thereby being conpressed under the high tenperature and
hi gh pressure. However, the conventional air conditioning apparatus has a

di sadvantage in that, the refri4rgerar3t shoul d be appropriately and evenl¥
distributed i ReePrRch@ccymulater G4 provideqd hetwern thei pa/oficempapssps\ Bt and the

Sen)cbsar L BRomm G ot B ebe Shepehe o

IS O e Al TR A AN R

't i's an ob e?éfriﬁératnq%é)a{tgeg(%ﬂ%nbga %Htthgnthrir% Wté%ia?%eeﬂze%i 34 during the cooling
operation, and the highly-pressurized and supercooling refrige_rant heat-exchanged
in the second external heat exchanger 62 during the heating operation; and a
capillary 65 for pressure-reducing the highly-pressurized and supercooling
refrigerant which was compressed after being heat-exchanged in the second
external heat exchanger 62 to a temperature-lowered and depressurized
refrigerant.

The operation and effects of the thusly constituted air conditioning
apparatus according to the present invention will now be described.

With regard to the flow of the refrigerant through the first unit 50 during the
cooling operation, the refrigerant compressed under the high temperature and
high pressure in the inverter compressor 51 flows through the first four-directional
valve 53 into the first external heat exchanger 52, and the refrigerant which flows
into the first external heat exchanger 52 is compressed to a supercooling
refrigerant by being heat-exchanged with the external air.

The refrigerant compressed under thé high pressure is discharged from
the first external heat exchanger 52 and flows into the check valve 54. The highly

* pressurized and supercooling refrigerant that passed through the check valve 54
branches and flows into each of the first and second electronic expansion valve
55, 56, respectiv_ely for cooling.

The highly pressurized and supercooling refrigerant that flows into each of

the first and second electronic expansion valve 55, 56 is expanded and becomes



conditjonfng appar atus capabl e of enhanci ng perfornmance thereof by
furnishing a plurality of independently operating units in an external
device and col l ectively connected in common to one or nore internal devices

of the air conditioning apparatus. Togachi eve the'mg- J T e
object, the air conditioning apparatus including a f 9 3 3 gga I‘Nt hird

I nternal devices, and an external device, and the ex{ er nalR LS
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flows into the first internal device 30, and the temperature-lowered and

depressurized refrigerant in the second electronic expansion valve 56 flows into
the second internal device 32.

The temperature-lowered and depressurized refrigerant flows into the first
and second electronic expansioﬁ valve 55, 56 is heat-exchanged by sucking heat
in the target room and evaporated to a temperature-lowered and depressurized
refrigerant.

Then, the temperature-lowered and depressurized refrigerant heat-
exchanged in the internal devices 30, 32 and saturated accordingly flows into the
first accumulator 58 through the first four-directional valve 53 to be temporarily
stored therein and then into the inverter compressor 51, for thereby being
compressed to the high temperature and high pressure refrigerant.

The flow of the refrigerant in the second unit 60 will be explained
hereunder.

The refrigerant compressed in the on/off compressor 61 under the high
temperature and high pressure flows through the second four-directional valve 63
into the second external heat exchanger 62, and the high temperature and high
pressure 'refrigerant discharges its heat to the external environment and is
compressed into a temperature-raised and supercooling refrigerant.

The temperature-raised and supercooling refrigerant is discharged from the
second heat exchanger 62 and flows into the capillary 65, and the temperature-
raised and supercooling refrigerant that flows into the capillary 65 is

depressurized by a capillary action into the temperature-lowered and
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appar at us “accor di ng to the conventional art; and Figure 2 is a schematic
bl-ock" di agram Illustrating an air conditioning apparatus according to the
present i nventi on. DETAI LED DESCRI PTI ON OF THE | NVENTI ON Fi gure 2
illustrates an air conditioning apparat according to the present

i nvention. As shown therein, the air conditioning a r||u1 #les a
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saturated with the temperature-lowered and depressurized refrigerant.

Here, the temperature-iowered and depressurized refrigerant flows through
the second four-directional valve 63 into the second accumulator 64, and
temporarily stored therein, and then flows into the on/off compressor 61, for
thereby being compressed to the high temperature and high pressure refrigerant.

The flow of the refrigerant in the respective units during the heating
operation will now be described.

First, with regard to the flow of the refrigerant in the first unit 51, the
refrigerant compressed under the high temperature and high pressure in the
inverter compressor 51 branches and flows into each of the first and second
internal devices 30, 32.

The high temperature and high pressure refrigerant is heat-exchanged by
discharging its heat into the target room and accordingly compressed to the
highly-pressurized and supercooling refrigerant, whereby the highly-pressurized
and supercooling refrigerant flows into the first internal device 30 and flows into
the first electronic expansion valve 55 which is applied to cooling, and the highly-
pressurized and supercooling refrigerant flows into the second internal device 32
and then flows into the second electronic expansion valve 56 for cooling, for
thereby being depressurized to the temperature-lowered and depressurized
refrigerant.

The temperature-lowered and depressurized refrigerant depressurized in

each of the first and second electronic expansion valves 55, 56 which are

This Sheet Has Been Replaced

N




52 during a cooling operation, and being closed/ opened to facilitate the
fl-ow of the high-tenperature and highly-pressurized refrigerant into each
of "the first and 32 second internal devices 30, 32 respectively during a
heati ng operation; a check valve 54 for i @M tching on/off the flow of the
hi ghl y- pressuri zed and supercooling refrigerant which was conpressed after
bei ng heat-exchanged in the first external heat exchanger 52; a first and
second el ectroni c expansi on val ves 55, 56 for depressurizing the

hi ghl y- pressuri zed_ and super,cool i- refrigerant conpressed after bein
eat - oxohangePSPRCIVRY rARRNEd 4, coolivg, Howe” BkG Hhn o EwToNG SXRENERE Yalies o7
operation; an electroni¢c expansign valve 57 far, heatin d furt
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epressurized_i,n t first,and sgcond el ectroni c expansion val ves 55, 56
for cooling; %ﬁfgﬁﬁ'\e@&exgg%ﬁgﬁ}] ig'or 58 provi ded beltoween the inverter

conpressor 51 Then, the temperature-lowered and depressurized refrigerant flows into the
first external heat exchanger 52 is heat-exchanged by sucking heat from the
external environment, and evaporated to the temperature-lowered and
depressurized refrigerant. The evaporated temperature-lowered and depressurized
refrigerant flows through the first four-directional valve 53 into the first
accumulator 58 and temporarily stored therein and then into the inverter
compressor 51, for thereby being compressed into the temperature-raised and
highly pressurized refrigerant.

Next, the flow of the refrigerant in the second unit 60 will be described.

The refrigerant compressed in the on/off compressor 61 under the high
temperature and high pressure flows through the second four-directional valve 63
into the third internal device 34, and the temperature-raised and highly-
pressurized refrigerant flows into the third internal device 34 and is heat-
exchanged by discharging heat to the target room and accordingly compressed
to the highly-pressurized and supercooling refrigerant.

Then, the highly-pressurized and supercooling refrigerant flows into the
capillary 65 and is depressurized to the temperature-lowered and depressurized
refrigerant which in turn flows into the second external heat exchanger 62, and
then the temperature-lowered and depressurized refrigerant flows into the second
external heat exchanger 62 and is heat-exchanged by sucking heat from the
target room, for thereby being evaporated to the temperature-lowered and

depressurized refrigerant.



and the first four-directional valve 53 and for tenporarily storing
therein, prior to being sent to the inverter conpressor 51, the

hi ghl y- pressurlzed and supercooling refrigerant heat-exchanged in the first
and second internal devices 30, 32 durinrglthe cooling operation, and the

hi ghl y- pressuri zed and supercooling refrigerant heat-exchanged in the first
external heat exchanger 52 during the heating operation. The second unit 60
in the external device 70 includes: an on/off conpressor 61 for conpressing
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operation; a ,n/atf compressor 61 for thereby being compressed to the temperature-raised and
highly-pressure refrigerant.
Meanwhile, there may be provided more than two internal devices which
are to be operated by the inverter compressor 51 or the on/off compressor 61.
As described above, in the air conditioning apparatus according to the
present invention, a plurality of separately operable units are provided in the
external device, so that the true performance of the internal devices can be
closely matched to the initially installed capacity even during a simultaneous
operation of the plurality of internal devices, for thereby significantly improving
product efficiency.
Further, regardless of circumstances in which a unit is broken down, the

rest of the units operates normally for thereby obtaining a product reliability.



7 second accunulator 64 provided between the on/off. conpressor—61+—and the
second four-directional valve 63 and for tenporarll storing therein,
to'being sent to the on/off conpressor 61, the hi g l@lﬂl"'u iﬂlm
supercool ing refrigerant heat-exchanged 12 the thir s 34
during the cooling operation, and the highly- pressurlzed and supercoollng
~refrigerant heat-exchanged in the second external heat exchanger 62 during
the heating operation; and a capillary 65 for pressure-r, +he

hi ghl y- pressu ﬁ%q Z,’Jgn%{q:gcool ing refrigerant which mm%’% BEEN/
bei ng heat - exc g second external heat exchander 62REPLACED

t enper at ur e- Iomered and depressurized refrigerant. The operartomanmd™
effects of the thusly constituted air conditioning apparatus according to

the present inventiqon 4 %ﬁtﬁt:&@%ﬁ?ﬁgtﬁiﬂbld&ﬁ@@ first, 'SBBohd WhPthifd'e

refrigerant through the tirst unit
internal devices, and an external device, wherein the external device comprises

a plurality of separately operable units.

2. The apparatus of claim 1, wherein each of the units comprises:

an inverter compressor for compressing a refrigerant under a high
temperature and a high pressure;

a first heat exchanger for heat-exchanging the refrigerant;

a first four-directional valve for discharging the high-temperature and
highly-pressurized refrigerant discharged from the inverter compressor into the
first external heat exchanger during a cooling operation, and being closed/opened
so as to flow the high-temperature and highly-pressurized refrigerant into each of
the first and second internal devices during a heating operation;

a check valve for switching on/off the flow of the highly-pressurized and
supercooling refrigerant which was compressed after being heat-exchanged in the
first external heat exchanger;

a first and second electronic expanéion valves for depressurizing the
highly-pressurized and supercooling refrigerant compressed after being heat-
exchanged in the first external heat exchanger during the heating operation;

an electronic expansion valve for heating and for further depressurizing the
temperature-lowered refrigerant which was depressurized in the first and second
electronic expansion valves during the cooling operation; and

a first accumulator provided between the inverter compressor and the first
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cooling operation, the refrigerant conpressed under the high tenperature
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operation, a'nd.the highly-pressurized and supercooling refrigerant which was

heat-exchanged in the first external heat exchanger during the heating operation.

3. The apparatus of claim 1, wherein each of the units comprises:

an on/off compressor for compressing the refrigerant under a high
temperature and high pressure; |

. a second external heat exchanger for heat-exchanging the refrigerant;

a second four-directional valve for sending the high-temperature and highly-
pressurized refrigerant compressed in and discharged from the on/off compressor
into the second external heat exchanger ddring a cooling operation, and into the
third internal device during a heating operation;

a second accumulator provided between the on/off compressor and the
second four-directional valve and for temporarily storing therein, prior to sending
to the on/off compressor, the highly-pressurized and supercooling refrigerant
which was heat-exchanged in the third internal devices during the cooling
operation, and the highly-pressurized and supercooling refrigerant which was
heatfexchanged in the second external heat exchanger during the heating
opei'ation; and

a capillary for depressurizing the highly-pressurized and supercooling
refrigerant which was compressed after being heat-exchanged in- the second
external heat exchanger to the temperature-lowered and depressurized

refrigerant.
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8 a tenperature-lowered and depressurized refrigerant, whereby the
tenperature- |owered and depressurized refrigerant in the first electronic
expansi on valve 55 flows into the first internal device 30, and the

t enperature-|l owered and depressurized ref4igerant in-the second el ectronic
expansi on valve 56 flows into the second internal device 32. The

t enperature-| owered and depressurized refrigerant flows into the first and
second el ectroni c expansion val ve 55, 56 is heat-exchanged by sucki ng heat

hgpﬁggshf{ggéAﬁgﬂﬁﬁgﬁéﬁfaﬁ$ﬁ3%5&9%? eE%ng{3&gtfbkgrgaegngngepressurized
ey Srhary PR AUPRSANG Aty Tl deyices 50, 2 and saruratec
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tenperature aggviseshand eFsexteridlidevitd Which is provided with a plurality of separately

' operable units. Each of the units comprises an inverter compressor for

compressing a refrigerant under a high temperature and a high

pressure, a first heat exchanger, a four-directional valve for sending the

refrigerant to the external heat exchanger during a cooling operation and being

closed/opened so as to discharge the refrigerant into each of the internal devices

during a heating operation, a check valve for switching on/off the ﬂdw of the

refrigerant which was compressed after being heat-exchanged in the external heat

exchanger, a pair of electronic expansion valves for depressurizing the

refrigerant respectively, an electronic expansion valve applied to heating and for

further depressurizing the temperature-lowered refrigerant which was

depressurized in the expansion valves, and an accumulator between the

compressor and the four-directional valve and for temporarily storing therein the

refrigerant in each step of the cooling and heating operation.

(Fig. 2)
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The flow of the refrigerant in the second unit 60 will be explai ned
hereunder. The refrigerant conpressed in the on/off conpressor 61 under the
hi gh tenperature and hi gh pressure flows through the second
four-directional valve 63 into the second external heat exchanger 62, and
the high tenperature and high pressure regbrigerant discharges its heat to
the external environnent and is conpressed into a tenperature-raised and
supercooling refrigerant. The tenperature-rai sed and supercooling
refrigerant is discharged fromthe external second exteéernal heat exchanger
62 and flows into the capillary 65, and the tenperature- raised and
supercooling refrigerant that flows into the capillary 65 is depressurized
by a capillary action inta the teméPature-1owered and
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depressurized refrigerant. The tenperature-|lowered and depressurized
refrigerant flows into the third internal device 34, heat-exchanged by
sucking heat in the target room and saturated with the tenperature-|owered
and depressurized refrigerant. Here, the tenperature-|owered and
depressurized refrigerant flows throughzﬁhe second four-directional valve
63 into the second accunul ator 64, and tenporarily stored therein, and then
flows into the on/off conpressor 61, for thereby being conpressed to the
hi gh tenperature and hi gh pressure_refrigerant. The flow of the refrigerant
in the respective units during gEélﬁsétgég operation wll now be descri bed.
First, with regard to the flow he tefrigerant in the first unit 50, the
refrigerant conpressed under the high tenperature and high pressure in the
i nverter conpressor 51 branches and flows into each of the first and second
internal devices 30, 32. The high tenperature and high pressure refrigerant
i s heat-exchanged by 100
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Application Np A
ki gh ssurized and supercooling frefrigerant "flows into the first
isnter | device 30 and flows into the first electronic expansion valve 55

\AhI'IEXrISOFpﬂiEQdBS'BRMI ng, and the hi ghl y- pressurl zed and supercool i ng

I e t—Hgerant—Hows—+nto—the—secontrnterna—devree—32—and—ther—ftows—+rto

t h¢ second el ectroni c expansion valve 56 for cooling, for thereby being
depressurized to the tenperature-|lowered and depressurized refrigerant. The
tefmmperature-|l owered and depressurized refrigerant depressurized in each of
the first and second el ectronic expansi on valves 55, 56 which are 10
regpectively applied to AR CONDITIGMBNG HXRPARATERect roni ¢ expansi on val ves
57 _ :

An air conditioning apparatus includes a first (30), second (32) and-third (34) internal devices,

. and an external device (70) which is provided with a plurality of separately operable units
(50,60). Each of the units comprises an inverter compressor (51) for compressing a refrigerant
under a high temperature and a high pressure, a first heat exchanger (52), a four-directional
valve (53) for sending the refrigerant to the external heat exchanger during a cooling operation
and being closed/opened so as to discharge the refrigerant into each of the internal devices
during a heating operation, a check valve (57) for switching on/off the flow of the refrigerant
which was compressed after being heat-exchanged in the external heat exchanger, a pair of
electronic expansmn valves (55,56) for depressurizing the refrigerant respectlvely,
electronic expansion valve applied to heating and for further depressurizing the temperature-
-lowered refrigerant which was depressurized in the expansion valves, and an accumulator
between the compressor and the four-directional valve and for temporarily storing therein the
refrigerant in each step of the cooling and heating operation.

Fig. 2.
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which for heati ng,
the first external heat exchanger 52. Then,

_ depressurized refrigerant flows into the first external X ger 52
> "7 & heat - exc_angﬁd—-by—etrc-h—n“‘ﬁ'eat f pom t hSubstituteasheaty {]gﬁ'r'é'%t f9g9

and
gvaporated to the t H.Hb&d! owered and depressurized refri gerant The
evaporated té ed and depressur r{ﬁtﬁ fl ows through
the first four ato

and further depressurized therein, and then flows into

the tenperature-l owered and

Ive 53 into th TH\SSHEETC
d then into th

58 and
tenporarily st

|nveRE or 51, for
t her eby bei ng conpressed i nto the tenperatun ghl yagr essuri zed
refrigerant. Next, the flow of the refri 70 a;%d.unj 60 will
be described. The refrigerant conpresse / ressdr 61 under

the high-tenperature and hi gh pressure flows throug'h t£e second
four-directional val vg.“ waﬁpérﬂﬁlst fictullingiteefingth S§€W%ce 34, and the .~ .
t enper at W e- rAn<adg SORASTGR v pr mjldl’l 12 bRl the ekipsial aémcqmmié&%e ‘third
' nt'er nal mﬂ?wimnéﬂ\aﬂw‘“s' ma‘pm evein-each of the units comprises: S
ely operable units, wherein €4c
plurahty y svcm"lm? czmgfessor for compresslng a refﬂgetant under a high lempemture and "y
~ anin _ .
high pressure;
e a first heat exchanger for heat—exchﬂﬂsmg th° 'emg“m:t' e erature and lnghly—
ciionsl valye' for dlscharging the jgh-temp
a first four-direc juto the first extcrnal hest -
rossurized refrigerant ischatged trom the inverter compressot |
P

flow thie- hlgh-
exchanger during a. cooling operation ‘and- being closedlopened s0_as to flo

-
ture and hlghly-preisuﬁzed refrigerant imo each of the first and seoond mtemal devices
temperature

. duﬁngaheatingo‘:erauon, S

- acheckvalvefor switchingonlgff}he
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. . - ssunzcd

i ge;irst aﬁd v.econd clectmnic expanslon valves ford prcssurlzing the lughly pres

a

ﬁrst cxtemal heat T
: -and supercoolmg reftlgerant eomprcssed aftcr bemg heat-cxchnng;d in the .

change thchcatmgogeranon, mm‘.e,: .
- " :ll;cﬂ:mc expaml(m 1 vlve fo: heatmgand for further dcpressurmng the tempe o
an

| Jowered refrigerant which ‘was depresSurlzed inthe ﬁtst and secoud eléctronic expanmon valvem
e Teﬂirlitiuo::ZZﬁn;ar::Med betw cen the inverter - comptessof anil :&thl:rs; vf::::-r
d\rectwnal valvc and- for temporanly sto:mg thercm, prior. t:;;l::ws::hcat_cmhmged ;
| the hxghly-press urized snd supercoolmg refrigeran -
e d internal devices; during the cooling Opcratlon and the hlgh y-pr .
| thcdﬁ“;:;i:;:“ re;rigcrant which was, heat-exchanged in the first extemal heat exchaug
and su

—— Lk

"-"ofmemgmy pressunzed and supe' oplin
xiéit-exchanged i e st extemal eat

AEPLACEMENT S

TAtRY



exchanged by di scharging heat to the target room and accordi ngly conpressed
to: t he, hi ghl y- pressuri zed and supercooling refrigerant. Then, the

h|ghly pressurized and supercooling refrigerant flows into t he capillary 65
and is depressurized to the tenperaturd3d owerSubstituteleheetsdpi e 1999
refrigerant which in turn flows into the second external heat exchanger 62,
and then the tenperature-lowered and depressuri zed refrigerant flews into
the second external heat exchanger 62 and is heat-exchanged by sucking heat
fromthe target mmémmﬂmemahh@ ¥ being evaporated to the

t enper at ur e- Iomer ur|zed refrigerant. The

t enper at ur e- Iomer Eurlzed refrigerant evaporated in and

di schar ged fron1the sec rnal heat exchanger 62 flows through the

second four-directional vaI ve 63 and tenporaril fn, and then
flows into the _ . THIS SHEET HAS B
REPLACED

2. The apparatus of claim 1, wherein each of the uﬁits comprises:

an on/off compressor for compressing .the refrigerant under a high
- temperature and high pressure;

a second external heat exchaﬁger for heat-exchanging the refrigerant;

a second four-directional valve for sending the high-femperature and highly-
pressurized refrigerant compressed in and discharged from the on/off compressor
into the second external heat exchanger during a cooling operation, and into the
third internal device during a heating opefation;

a second accumulator provided between the on/off compreesor and the
second four-directional valve and for temporarily storing therein, prior to sending
to the on/off compressor, the highly-pressurized and supercooling refrigerant
which was heat-exchanged in the third internal devices during the eooling
‘operation, and the highly-pressurized and supercooling refrigerant which was
heat-exchanged in the second external heat exchanger during the heating
operation; and |

a cépilléry for depressurizing the highly-pressurized and: supercooling
refrigeraht which was compressed - after being heat-e;(changed in the second
external heat exchanger te the temperature-lowered and depressurized

refrigerant. |
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on/ off-:‘corr'pres?sor 61 for thereby being conpressed to the tenperature-raised

and” hi ghl y: pr t. Meanwhile, there nmay be provided nore than
two i nternal HeREPLAGEMENTCIRHEE® t 0 be operated by the inverter conpressor 51
or the on/of f} cpmpressor o61. 'Ag descri bed above, in the air conditioning

appar at us accpr present invention, sapBtititd! dHekt Q28 MR 2000

operabl e unit ed i.n jt he extgrnal devrce,—sothat—the—true
per f or mance o eVi ces can be closely matched to the initially

installed cappcity even duringla sinultaneo Rt =N Qf wehe, plurality of
I nternal deviC€ - i gni ficantl yWﬁnszd t fgf fhCi nC)’:.
Further, regardl ess of circunstances in whic untt s Wr enfdown J t he

rest of theapparatisoperates normally for thereby obtaining a product
reliability.

To achieve the above-described object, the air conditioning apparatus
including a first, second and third internal devices, and an external device, and

the external device is provided with a plurality of separately operable units.
BRIEF DESCRIPTION OF THE DRAWINGS

The present im)ention will become better understood with reference to the
accompanying drawings which are given only by way of illustration and thus are
not limitative of the present invention, wherein:

Figure 1 is a schematic block diagram illustrating an air conditioning
apparatus according to the conventional art; and

Figure 2 is a schematic block diagram illustrating an air conditioning -

apparatus according to the present invention.

DETAILED DESCRIPTION OF THE INVENTION

Figure 2 illustrates an air cphditioning apparatus according to the present
invention. As shown therein, the air conditioning apparatus 100 includes a first,
second and third internal devices 30, 32, 34, and an external device 70 having a
first unit 50 and a second unit 60. ‘

The first unit 50 in the external device 70 includes: an inverter compressor
51 fg; g:rr;\g{essing a refrigerant under a high temperature and high pressure; a
firstfheat exchanger 52 for heat-exchanging the refrigerant; a first four-directional
valve 53 for sending the high-temperature and highly-pressurized refrigerant

discharged from the inverter compressor 51 into a first external heat exchanger

A %384
223 \=
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12 Substitute sheet - 28 March 2000 What is cl ai ned is: 1. An air

coridi ti oni g appPal< Aed uding a first, second and third internal
devi ces(30, 32, @Lgﬁw §!}ijr al device(70), wherein the external

devi ce(70) conplikes a pluralitly !of separ atelé operabl e units, wherein each
of the units cohpli 28 MARN2008vertier conpr essoBpbstituteshegtp 28 Matgh2000

refrigerant undpr}a high tenper; ti re ®d a high pressure; a first external
heat exchanger ( ZJ“TT)T_h_enge—ﬂ:)ﬁ ging the refrigerant; a first
four-directional_valve(53) far dikcharging the high-tenperature and highly-
pressurized refrigerant discharged fromthe inverter conpressor(51) into

N B e
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after being I st erna
valve 54 for switching on/off the flow of the highly-pressurized and supercooling

refrigerant which was compressed after being heat-exchanged in the first external
heat exchanger 52; a first and second electronic exbansion valves 55, 56 for
depressurizing the highly-pressurized and supercooling refrigerant compressed
after being heat-exchanged in the first external heat exchanger 52 during the
heating operation; an electronic expansion valve 57 for heating and to furthér
depressurize the low temperature and low pressure refrigerant which was
d'epressurized in the first and second electronic expansion valves 55, 56 for
cooling; and a first accumulator 58 provided between the inverter compressof 51
and the first four-directional vaive 53 and for temporarily storing therein, prior to
being sent to the inverter compressor 51, the highly-pressurized and supercooling
refrigerant heat-exchanged in the first and second internal devices 30, 32 during
the cooling operation, and the highly-pressurized and supercooling refrigerant
heat-exchan_ged in the first external heat exchanger 52 during the heating
operation.

The_ second unit 60 in the external device 70 includes: an on/off
éompressor 61 for compr_essing the refrigerant under a high temperature and high
pressure; a second external heat exchanger 62 for heat-exchanging the
refrigerant; a second four-directional vaive 63 for sending the high-temperature
and highly-pressurized refrigerant compressed in and discharged from the on/off
compressor 61 into the second external heat exchanger 62 during the cooling

operation, and into the third internal device 34 during the heating operation; a
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heat exchanger(52); a first and second ‘el ectroni c expansion val ves(55, 56)
for depressurizing the highly-_ pressurigd and supercooling refrigerant
conpressed after c}@mm—egmjﬁn ed in the first external heat
exchanger (52) dugi eration; an el ectronic expansion val ve
for heating(57) gnd for further ressuri zi n§ubatitute mheetr #& Marahr2Q00
refrigerant which waszadM% i i ? the first and second electronic
expansi on val ves(5%, 56) during t colOl ing operation; and a first
accunul at or (58) fdrovi ded between t he inverter conpressor(51) and the first
four- directionall_yalve(s3) and.f tenporarily storing therein, prior to
being sent to the inverter conpressor(51), the highly-pressurized and
super cool i agefmperaluee-towersd arid depressatized céfrigeraht| wheheby thesterapetatigeond
i nternal devices(30,32) during the cooling operation, and the highly-
pr essur i zetbweredsanmk depreasisurjzed: refrigeranttinvthe dirstelectronic- expansinredaive 551e
first external heat exchanger(52) during the heating operation.

' flows into the first internal device 30, and the temperature-lowered and

@D DO

depressurized refrigerant in the second electr_onic expansion valve 56 flows into
the second internal device 32.

| The temperature-lowered and depressurized refrigerant flows into the first
and second electronic expansion valve 55, 56 is heat-exchanged by sucking heat
in the target room and evaporated to a temperature-lowered and depressurized
refrigerant.

Then, the temperature-loWeréd and depressurized refrigerant heat-
exchanged in the internal devices 30, 3’2 and saturated accordingiy flows into the
first accumulator 58 through the first fqur-directional valve 53 to be temporarily
stored therein and then into the inverter compressor 51, for thereby being
compressed to the high temperatufe and high pressure 'refrigerant.

The flow of the refrigerant in the second unit 60 will be explained
hereunder.

The refrigerant compressed in the on/off compressor 61 under the high
temperature and high pressure flows through the second four-directional valve 63
into the second external heat exchanger 62, énd the high temperature and high
pressure refrigerant discharges its 'heat to the external environment and is
compressed into a temperature-raised and supercooling refrigerant.

The&temperature-raised and supercooling refrigerant is discharged from the
secondﬁ;aet'%%hanger 62 and flows into the capillary 65, and the temperature-
raised and supercooling refrigerant that flows into the capillary 65 is

depressurized by a capillary action into the temperature-lowered and
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13 2. The apparatus of claim 1, wherein each of the units conprises: an
on/'of f conpressor(Gl) for_campressing the refrigerant under a high

tenperdature a F{gﬁgﬁ&t@rﬁe}ssure a second external heat exchanger(62) for
heat - exchangi efrigerant;f a second four-directional valve(63) for

sendi ng the hi -te hi ghly- pre | i O sed
Emma}ff congr essor (%%—Hﬂr&ﬁhe—?emmﬂ—eﬁ-eﬁmét&g% Eﬁééi Qﬁ%r&?'mwl

I n and di schar

heat exchanger ) during a cdolfing operation, and into the third internal

device(34) durjng a heating operfati on; a second accumnul at or (64) provi ded
and the second four-directional valve(63)

CD('D =0

bet ween t he on
and for tenporarily storing therein, prior to sending to the on/off
conpr essor debl’&shhﬂéd”eﬁfg%mfi zed and supercooling refrigerant which was
heat - exchanged in the third internal devices(34) during the cooling

e heat - exehangae s o ol e oxchaney {3y e the thireh
internal device 34, heat-exchanged by sucking heat in the target room, and
saturated with the temperature-lowered and depressuriied refrigerant.

Here, the temperature-lowered and depressui'ized refrigerant flows through
the second four-directional valve 63 into the second accumulator 64, and
temporarily stored therein, and then flows into the on/off compressor 61, for
thereby being compressed to the high temperature and high pressure refrigerant.

The flow of the refrigerant in the respective units during the heating
operation will now be described. | | 50

First, with regard to the flow of the refrigerant in the first unit[ﬁ‘l-. the
refrigerant compressed under the high temperature and high pressure in the
inverter compressor 51 branches and flows into each of the first and second
internal devices 30, 32.

The high temperature and high pressure r_efrigerant is heat-exchanged by
discharging its heat into the target room and accordingly compressed to the
highly-pressurized and supercooling refrigerant, whereby the highly-pressurized
and supercooling refrigerant flows into the first internal device 30 and flows iﬁto
the ﬂrst electronic expansion valve 55 which is applied to cooling, and the highly-
pressurized and supercooling refrigerant flows into the second internal device 32
and then flows into the secondl electronic expansion valve 56 for cooling, for
thereby being depressurized to the témperature-lowered and depressurized

- refrigerant.

The temperature-lowered and depressurized refrigerant depressurized in

each of the first and second electronic expansion vaives 55, 56 which are



during’ the heating operatlon and a caplllary(65) for depressurizing the
hi ghl y- pressuri zed and supercool i ng refiigerant .which was conpressed after

bei ng heat 'second ‘ext ernal heat exchanger(62) to the
terrperaturuml a E”“" ressurl zed refrigerant.

12  Substitute sheet - 28 March 2000

What is claimed is:.

1. An air conditioning apparatus(100) including a first, second and third internal
devices(30, 32,34), and an external device(70), wherein the external device(70) comprises a
plurality of separately operable units, wherein éach of the units comprises:

an inverter compressor(51) for compressing a refrigerant under & high temperature and
a high pressure;

a first external heat exchanger(52) for heat-exchanging the refrigerant;

a first four-directiona! valve(53) for discharging the high-temperature and highly-
pressurized refrigerant discharged from the inverter compressor(51) into the first external heat
exchanger(52) during & cooling operation, and being closed/opened so as to flow the high-
temperature and highly-pressurized refrigerant into each of the first and second mtemal
devices(30,32) during 2 heating aperation;

a check valve(54) for switching on/off the flow of the highly—pressurized and
supercooling refrigerant which was compressed after being heat-exchanged in the first external
heat exchanger(52);

a first and second electronic expansion. valves(ss 56) for depressurizing the highly-
pressurized and supercooling refrigerant compressed after being heat-exchangcd in the first
external heat exchanger(52) during the heating operation;

an electronic expansion valve for heating(57) and for further depressurizing the

temperature-lowered refrigerant which was depressirized in the first and second electronic
expansion valves(55,56) during the cooling operation; and :

- & first accumulator(58) provided between the inverter compressor(51) and the first four-
directional valve(53) and for temporarily storing therein, prior to being sent to the inverter
compressor(51), the highly-pressurized and supercooling refrigerant which was heat-exchanged
in the first and second internal devices(30,32) during the cooling operation, and the highly-
pressurized and supercooling refrigerant which was heat-exchanged in the first external heat
exchanger(52) during the heating operation.
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2. The apparatus of claim 1, wherein each of the units comprises:

an on/off compressor(61) for compressmg the refrigerant under a high temperature and
high pressure;

a second external heat exchanger(ﬁZ) for heat-exchanging the refrigerant;

a second four-directional valve(63) for sending the high-temperature and highly-
pressurized refrigerant compressed in and discharged from the on/off compressor(61) into the
second external heat exchanger(62) during a cooling operation, and into the third internal
dewce(34) during a heating operation,

a second accumulator(64) provided between the on/off compressor(61) and the second
four-directional valve(63) and for temporarily storing therein, prior to sending to the on/off
compressor, the highly-pressurized and supercooling refrigerant which was hcat-excfmnged in
the third internal devices(34) during the cooling operation, and the highly-pressurized and
supercooling refrigerant which was heat-exchanged in the second external heat exchanger(62)
during the heating operation; and :

a capillary(65) for depressurizing the highly-pressurized and supercooling refrigerant
which was compressed after being heat-exchanged in the second external heat exchanger(62)
to the temperature-lowered and depressurized refrigerant. |
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