Européisches Patentamt

European Patent Office

(19) p)

Office européen des brevets

EP 1691 146 A1

(11) EP 1 691 146 A1
(12) EUROPEAN PATENT APPLICATION
(43) Date of publication: (51) IntCl.
16.08.2006 Bulletin 2006/33 F25B 13/00 (2006.01) F25B 31/00 (2006.01)
F25B 43/02 (2006.01)

(21) Application number: 06002284.5

(22) Date of filing: 03.02.2006

(84) Designated Contracting States:
ATBEBG CHCY CZDE DKEE ES FIFR GB GR

Jeong, Ho-Jong
Geumcheon-Gu

HUIEISITLILT LU LV MC NL PL PT RO SE SI Seoul (KR)
SKTR ¢ Park, Young-Min
Designated Extension States: Yeonsu-Gu
AL BA HR MK YU Incheon (KR)
* Yoon, Pil-Hyun
(30) Priority: 15.02.2005 KR 2005012464 Yangcheon-Gu
Seoul (KR)
(71) Applicant: LG Electronics Inc. » Kwon, Ki-Baik

Yongdungpo-gu
Seoul (KR)

(72) Inventors:

* Ha, Do-Yong
Dongan-Gu
Anyang
Gyeonggi-Do (KR)

(74)

Gyeonggi-Do (KR)

Representative: Vossius & Partner

Siebertstrasse 4

81675 Miinchen (DE)

(54)  Multi-air conditioner capable of performing simultaneous cooling and heating
(57) A multi-air conditioner capable of simultaneous
cooling and heating, includes: a first duct (3) connected FIG. 2
to a discharge side of a compressor (1), through which
a refrigerant discharged from the compressor (1) passes
at the time of cooling operation; a second duct (4) di- , o o w3 N "
verged from the first duct (3), through which a refrigerant ) ) 6 { ( ) / o
discharged from the compressor passes at the time of \ s R4
heating operation; and an oil accumulation preventing r | I %/_1 j
portion (8) formed at a certain section of the second duct =N 5 ' ' =
(4) to have a height difference, for preventing oil, which f ON| @\_‘
is introduced to the second duct (4) from the compressor 9 i - _:’
. ) . i| ™
(1) together with a refrigerant, from being accumulated :
in the second duct. Accordingly, the multi-air conditioner »e |
capable of simultaneous cooling and heating can prevent Qt— vkt @j
damage to the compressor due to a shortage of oil and ol .\z
thusly improve reliability of a compressor by preventing ( L }\gi
oil accumulation within a duct. \ \T ok 1 VALYE ON
1 / P VALVE OFF
T 7a 7c
27

Printed by Jouve, 75001 PARIS (FR)



1 EP 1 691 146 A1 2

Description

[0001] The presentinvention relates to a multi-air con-
ditioner capable of simultaneous cooling and heating,
and particularly, to a multi-air conditioner capable of si-
multaneous cooling and heating configured to prevent
damage to a compressor due to a shortage of oil by pre-
venting oil accumulation within a duct which may occur
during full cooling operation.

[0002] Ingeneral,anairconditionerisadevice for cool-
ing or heating an indoor space such as a living space, a
restaurant or an office. In these days, in order to more
efficiently cooling or heating an indoor space divided into
a plurality of rooms, research on a multi-air conditioner
cooling or heating each room is being continuously made.
Particularly, such a multi-air conditioner is formed such
that a plurality of indoor units are connected to one out-
door unit and each of the indoor units is installed to each
room. The multi-air conditioner is operated in one of cool-
ing and heating operation modes and performs air-con-
ditioning of the room.

[0003] Figure 1isa construction view of a general mul-
ti-air conditioner capable of simultaneous cooling and
heating.

[0004] As shown in Figure 1, the general multi-air con-
ditioner capable of simultaneous cooling and heating, in-
cludes an outdoor unit 50 having therein a compressor
1 and an outdoor heat exchanger 2, a plurality of indoor
units (C), each having therein an electronic expansion
valve 61 and an indoor heat exchanger 62, and a distrib-
utor 60 provided between the outdoor unit 50 and the
indoor unit 70 and distributing to the plurality of indoor
units, a refrigerant introduced from the outdoor unit.
[0005] The outdoor unit 50 includes a compressor 1,
an outdoor heat exchanger 2, a duct unit having three
ducts 3, 4 and 5 connected to the compressor 1, for guid-
ing a refrigerant to the distributor 60 or guiding a refrig-
erant of the distributor 60 to the compressor 1, and a
switching unit 6 switching a flow of a refrigerant so as to
allow a refrigerant of a specific pressure and a specific
phase to flow to each duct.

[0006] Also, the duct unit includes a first duct 3 con-
necting the distributor 60 with a discharge end of the com-
pressor 1 and having the outdoor heat exchanger 2 in
the middle, a second duct 4 connecting the distributor 60
with a front end 3a of the first duct (a discharge side of
the compressor) and guiding only a high pressure gas-
eous refrigerant, and a third duct 5 connecting the dis-
tributor 60 to a suction end of the compressor 1.

[0007] The distributor includes a high pressure lique-
fied refrigerant connection duct 21 connected to a high
pressure liquefied section 3c of the first duct 3 and guiding
a high pressure liquefied refrigerant, a high pressure lig-
uefied refrigerant divergence duct 22 diverged from the
high pressure liquefied refrigerant connection duct 21
and guiding a high pressure liquefied refrigerant, a high
pressure gaseous refrigerant connection duct 23 con-
nected to the second duct 4 and guiding a high pressure
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gaseous refrigerant, a high pressure gaseous refrigerant
divergence duct 24. diverged from the high pressure gas-
eous refrigerant connection duct 23 and guiding a high
pressure gaseous refrigerant, a low pressure gaseous
refrigerant divergence duct 25 diverged from the high
pressure gaseous refrigerant divergence duct 24, and a
low pressure gaseous refrigerant connection duct 26
combining the low pressure gaseous refrigerant diver-
gence ducts 25 and connected to the third duct 5.
[0008] Undescribed reference numeral 9 is an accu-
mulator.

[0009] A multi-air conditioner capable of simultaneous
cooling heating having such a structure performs the fol-
lowing operation at the time of full cooling operation re-
lated to the present invention.

[0010] AsshowninFigure 1, a high-pressure gaseous
refrigerantdischarged from the compressor 1 flows along
a front end side 3a of the first duct and is introduced to
a rear end side 3b of the first duct by switching of the
switching unit 6. Then, the refrigerant is introduced to the
outdoor heat exchanger 2, is condensed while passing
through the outdoor heat exchanger 2, and is changed
into a high temperature high pressure liquefied refriger-
ant. The high temperature high pressure liquefied refrig-
erant coming out of the outdoor heat exchanger 2 passes
through a check valve 7a and is introduced to the high
pressure liquefied refrigerant connection duct 21 of the
distributor 60 along a high pressure liquefied refrigerant
section 3c of the first duct 1. The high pressure liquefied
refrigerant introduced to the high pressure liquefied re-
frigerant connection duct 21 is divided to each high pres-
sure liquefied refrigerant divergence duct 22 and is ex-
panded while passing through an electronic expansion
valve 61 of each indoor side. Then, the refrigerant is
evaporated while passing through each indoor heat ex-
changer 62, thereby cooling each room.

[0011] A portion of the high pressure liquefied refrig-
erant discharged from the compressor 1 is introduced to
a second duct 4 which is not used at the time full cooling
operation. In order to improve reliability and operation
efficiency of the compressor, oil circulates together with
therefrigerant. Thusly, if the full cooling operationis made
for a long time, oil mixed with the refrigerant is accumu-
lated within the second duct 4, and consequently, a short-
age of refrigerant and oil occurs, which causes degrada-
tion in cooling performance and damage to a component
such as a compressor 1.

[0012] To solve such problems, a structure in which
the accumulated refrigerant is decompressed and ex-
panded and then returns to the low pressure gaseous
refrigerant connection duct is provided. Namely, refrig-
erant and oil introduced into the second duct 4 are intro-
duced to a bypass duct 27a because of blockage of a
two way valve 31 of a high pressure gaseous refrigerant
divergence duct 24 side, then, passes through a blocking
valve 27b and a capillary duct 27c, being converted into
a low pressure gaseous refrigerant, and is introduced to
the low pressure gaseous refrigerant connection duct 26



3 EP 1 691 146 A1 4

of the distributor 60.

[0013] Even though such a return structure is advan-
tageous in that the return of a refrigerant is normally
made, oil cannot normally returns because of its great
viscosity and the very small amount of refrigerant flowing
but remains in the second duct 4 and causes a shortage
of oil of the system. Consequently, damage to the com-
pressor 1 is caused. Such a phenomenon is more se-
verely occurs if a duct is long or if a difference of height
is generated because an outdoor unit is disposed at a
high place and an indoor unit is disposed at a low place.
[0014] Therefore, an object of the present invention is
to provide a multi-air conditioner capable of simultaneous
cooling and heating, configured to improve reliability of
a compressor by preventing oil accumulation within a
duct and damage to a compressor which may occurs at
the time of full cooling operation.

[0015] To achieve these and other advantages and in
accordance with the purpose of the presentinvention, as
embodied and broadly described herein, there is provid-
ed a multi-air conditioner capable of simultaneous cool-
ing and heating, comprising: a first duct connected to a
discharge side of a compressor, through which a refrig-
erant discharged from the compressor passes atthe time
of cooling operation; a second duct diverged from the
first duct, through which a refrigerant discharged from
the compressor passes at the time of heating operation;
and an oil accumulation preventing portion formed at a
certain section of the second duct to have a height dif-
ference, for preventing oil, which is introduced to the sec-
ond duct from the compressor together with a refrigerant,
from being accumulated within the second duct.

[0016] The foregoing and other objects, features, as-
pects and advantages of the present invention will be-
come more apparent from the following detailed descrip-
tion of the present invention when taken in conjunction
with the accompanying drawings.

[0017] The accompanying drawings, which are includ-
ed to provide a further understanding of the invention and
are incorporated in and constitute a unit of this specifi-
cation, illustrate embodiments of the invention and to-
gether with the description serve to explain the principles
of the invention.

[0018] In the drawings:

Figure 1 is a construction view of a general multi-air
conditioner capable of simultaneous cooling and
heating;

Figure 2 is a construction view of a multi-air condi-
tioner capable of simultaneous cooling and heating
according to the present invention;

Figure 3is a perspective view of a main part of Figure
2
Figure 4 is a sectional view taken along line IV-IV of
Figure 3;

Figure 5 is a perspective view that illustrates another
embodiment of an oil accumulation preventing por-
tion according to the present invention; and
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Figure 6 is a sectional view taken along line VI-VI of
Figure 5.

[0019] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples
of which are illustrated in the accompanying drawings.
[0020] Here, the same reference numerals are desig-
nated to the same parts of the aforedescribed conven-
tional multi-air conditioner, and the detailed description
thereon will be omitted.

[0021] Figure 2is a construction view of a multi-air con-
ditioner capable of simultaneous cooling and heating ac-
cording to the presentinvention, Figure 3 is a perspective
view of a main part of Figure 2, and Figure 4 is a sectional
view taken along line IV-IV of Figure 3.

[0022] The multi-air conditioner capable of simultane-
ous cooling and heating includes a first duct 3 connected
to a discharge side of a compressor 1, through which a
refrigerant discharged from the compressor 1 passes at
the time of cooling operation, a second duct 4 diverged
from the first duct 3, through which a refrigerant dis-
charged from the compressor 1 passes at the time of
heating operation, and an oil accumulation preventing
portion 8 formed in a certain section of the second duct
4 to have a height difference for the purpose of preventing
oil, which is introduced to the second duct 4 together with
a refrigerant, from being accumulated within the second
duct 4.

[0023] The second duct 4 is installed such that its one
side communicates with a front end 3a of the first duct
(a discharge side of the compressor) and its other side
communicates with a distributor 60. Here, the portion
communicating with the front end 3a of the first duct be-
comes an inlet side of the second duct 4.

[0024] Here, in order to facilitate return of oil by reduc-
ing a path that oil returns, the oil accumulation preventing
portion 8 is placed in the vicinity of an inlet portion of the
second duct.

[0025] Preferably, a section from the inlet portion 10
of the second duct to a starting point 11 of the oil accu-
mulation preventing portion has the same height at both
ends so that oil flow is prevented by the oil accumulation
preventing portion 8 and return of the oil accumulated at
the front end side of the second duct 4 can be facilitated.
Furthermore, more preferably, the section may be in-
clined at a predetermined angle (6 ) such that its height
is lowered toward the inlet portion 10 of the second duct.
[0026] Meanwhile, the section from the inlet portion 10
of the second duct to the starting point 11 of the oil ac-
cumulation preventing portion is formed in a straight line
in order to reduce an oil return path and a cost for a duct.
[0027] Also, the oil accumulation preventing portion 8
includes the highest spot 12 which is the highest point in
the section forming the oil accumulation preventing por-
tion 8, and a downward section continued from the high-
est spot. This is because the most preferred embodiment
should be able to prevent the accumulation of the oil with-
in the second duct 4 without installing a special returning
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device and thusly to block the flow of the oil by gravity.
[0028] Here, preferably, the height (H) between the
starting point 11 of the oil accumulation preventing por-
tion and the highest spot 12 of the oil accumulation pre-
venting portion is the same as or greater than a diameter
of the second duct 4.

[0029] Also, in order to improve convenience in duct
manufacturing and reducing a cost for manufacturing the
duct, the oil accumulation preventing portion 8 preferably
includes at least one curved section.

[0030] To consider the preferred embodiments syn-
thetically, it is most preferable that the oil accumulation
preventing portion 8 has a reverse trap.

[0031] Figure 5 shows another embodiment of the oil
accumulation preventing portion in accordance with the
present invention.

[0032] A method of forming a path of a certain section
between the inlet portion 10 of the second duct and the
starting point 11 of the oil accumulation preventing por-
tion as described above is possible, but a method of form-
ing a starting point 13 of the oil accumulation preventing
portion corresponding to the inlet portion of the second
duct is also possible.

[0033] Also, even when the flow to the distributor is in
a horizontal direction after the installation of the oil accu-
mulation preventing portion 8, the oil-flow preventing ef-
fect by the oil accumulation preventing portion 8 is the
same. Therefore, an object of the present invention can
be still achieved.

[0034] Preferably, the distributor 60 further includes a
liquefaction preventing unit 27 between the second duct
4 and the low pressure refrigerant connection duct 26 in
order to prevent a high pressure gaseous refrigerant ac-
cumulated in the second duct 4 from being liquefied. This
is because if the high pressure gaseous refrigerant is
liquefied and stays in the second duct 4, a shortage of
refrigerant may occur in the compressor. Here, as shown
in Figure 1, the liquefaction preventing unit 27 includes
a bypass duct 27a connecting the low pressure gaseous
refrigerant connection duct 26 with the second duct 4, a
blocking valve 27b provided on the bypass duct 27a and
opening and closing the bypass duct 27a so as to allow
the refrigerant accumulated in the second duct to flow to
the low pressure gaseous refrigerant connection duct 26,
and a capillary duct 27c decompressing and expanding
a high pressure refrigerant accumulated in the second
duct 4 and converting the refrigerant into a low pressure
gaseous refrigerant.

[0035] The operation of the multi-air conditioner capa-
ble of simultaneous cooling and heating according to the
present invention and a flow of a refrigerant will now be
described in detail with the full cooling operation related
to the present invention as a central case.

[0036] As shown in Figure 2, in the full cooling opera-
tion, while flowing along a front end side 3a of the first
duct, most of a high pressure gaseous refrigerant dis-
charged from the compressor 1 is introduced to the out-
door heat exchanger 2 along a rear end side 3b of the
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first duct by the switching of the switching unit 6 and then
is condensed therein. Then, the refrigerant passes
through the check valve 7a and is introduced to the high
pressure liquefied refrigerant connection duct 21 of the
distributor 60 along a high pressure liquefied refrigerant
section 3c of the first duct.

[0037] The remaining portion of the high pressure gas-
eous refrigerant is introduced to the second duct 4. Here,
the refrigerant introduced to the second duct and oil
mixed therewith flow along a flow path of a certain sec-
tion, and the refrigerant keep flowing toward the distrib-
utor 60 as illustrated as a dotted arrow in Figure 4. How-
ever, as illustrated as a solid line in Figure 4, once en-
tering the oil accumulation preventing portion 8 of a re-
verse trap structure having a predetermined height dif-
ference (H), the oil cannot flow upwardly by itself due to
gravity and thusly can no more flow. The oil whose flow
has been blocked is accumulated in a section of an up-
stream area within the second duct 4. If the accumulation
occurs, the oil returns to the compressor 1 by way of the
inlet portion 10 of the second duct and the front end side
3aofthefirstduct. Here, as shownin Figure 3, the section
between the inlet portion 10 of the second duct and the
starting point 11 of the oil accumulation preventing por-
tion is inclined at a predetermined angle (6 ) such that its
height is lowered toward a discharge side of the com-
pressor 1, which facilitates the return of oil. Also, the re-
turn path can be shortened by forming a section between
the inlet portion 10 of the second duct and the starting
point 11 of the oil accumulation preventing portion as a
straight line.

[0038] A refrigerant introduced into the second duct 4
radiates heat, is condensed, and is accumulated therein.
If the accumulation occurs, the blocking valve 27b is
opened, and the refrigerant is decompressed and ex-
panded while passing through the capillary duct 27¢, and
is converted into a low pressure gaseous refrigerant.
Then, the refrigerant is introduced to the low pressure
gaseous refrigerant connection duct 26 of the distributor
60.

[0039] The high pressure liquefied refrigerant intro-
duced to the high pressure liquefied refrigerant connec-
tion duct 21 of the distributor is divided into each high
pressure liquefied refrigerant divergence duct 22 and is
expanded while passing through an electronic expansion
valve 61 of each room. Then, the refrigerant is evaporat-
ed while passing through the indoor heat exchanger 72
and cools each room. Thereafter, the evaporated refrig-
erant is introduce to each low pressure gaseous refrig-
erant divergence duct 26 by blockage of a two way valve
31 of each high pressure gaseous refrigerant divergence
duct 24, then, passes through the low pressure gaseous
refrigerant connection duct 26 and the low pressure gas-
eous refrigerant duct 3d, and then is introduced to the
compressor 1 together with the low pressure gaseous
refrigerant having entered the low pressure gaseous re-
frigerant connection duct 26. Here, a portion of the re-
frigerant is drawn into a closing duct 6¢ for pressurization
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along an auxiliary connection duct 6b by a four way valve
7a which has already been switched.

[0040] As described so far, an oil accumulation pre-
venting portion 8 having a height difference is formed at
a certain section of the second duct 4, so that oil accu-
mulation within a duct which may occurs at the time of
full cooling operation and a shortage of oil can be pre-
vented. Accordingly, damage to the compressor 1 is pre-
vented, and the reliability of the compressor can be im-
proved.

[0041] As the present invention may be embodied in
several forms without departing from the spirit or essen-
tial characteristics thereof, it should also be understood
that the above-described embodiments are not limited
by any of the details of the foregoing description, unless
otherwise specified, but rather should be construed
broadly within its spirit and scope as defined in the ap-
pended claims, and therefore all changes and modifica-
tions that fall within the metes and bounds of the claims,
or equivalence of such metes and bounds are therefore
intended to be embraced by the appended claims.

Claims

1. A multi-air conditioner capable of simultaneous cool-
ing and heating, comprising:

a first duct connected to a discharge side of a
compressor, through which a refrigerant dis-
charged from the compressor passes at the time
of cooling operation;

a second duct diverged from the first duct,
through which a refrigerant discharged from the
compressor passes at the time of heating oper-
ation; and

an oil accumulation preventing portion formed
at a certain section of the second duct to have
a height difference, for preventing oil, which is
introduced to the second duct from the compres-
sor together with a refrigerant, from being accu-
mulated within the second duct.

2. A multi-air conditioner capable of simultaneous cool-
ing and heating, comprising:

an outdoor unit having therein a compressor and
an outdoor heat exchanger;

a plurality of indoor units, each having therein
an electronic expansion valve and an indoor
heat exchanger;

a distributor provided between the outdoor unit
and the indoor unit and distributing a refrigerant
introduced from the outdoor unit to the plurality
of indoor units;

a duct unit including a first duct connecting the
distributorto adischarge side of the compressor,
having the outdoor heat exchanger in the middle

10

15

20

25

30

35

40

45

50

55

10.

11.

and guiding a refrigerant discharged from the
compressor toward the indoor heat exchanger,
and a second duct diverged from the first duct,
connected to the distributor and guiding a refrig-
erant discharged from the compressor toward
the indoor heat exchanger; and

an oil accumulation portion formed to have a
height difference at a certain section of the sec-
ond duct in order to prevent oil, which is intro-
duced to the second duct from the compressor
together with a refrigerant, from being accumu-
lated within the second duct.

The multi-air conditioner of claim 1 or 2, wherein the
oil accumulation preventing portion is placed in the
vicinity of an inlet portion of the second duct.

The multi-air conditioner of any of claims 1 to 3,
wherein a section between an inlet portion of the
second duct and a starting point of the oil accumu-
lation preventing portion has the same height at both
ends.

The multi-air conditioner of any of claims 1 to 4,
wherein a section between an inlet portion of the
second duct and a starting point of the oil accumu-
lation preventing portion is inclined at a predeter-
mined angle such that its height is lowered toward
the inlet portion of the second duct.

The multi-air conditioner of claim 4 or 5, wherein a
section between an inlet portion of the second duct
and a starting point of the oil accumulation prevent-
ing portion is formed as a straight line.

The multi-air conditioner of any of claims 1 to 6,
wherein the oil accumulation preventing portion in-
cludes a highest spot and a downward section con-
tinued from the highest spot.

The multi-air conditioner of any of claims 1 to 7,
wherein a height from the starting point of the oil
accumulation preventing portion to the highest spot
ofthe oilaccumulation preventing portionis the same
as or greater than a diameter of the second duct.

The multi-air conditioner of any of claims 1 to 8,
wherein the oil accumulation preventing portion in-
cludes at least one curved section.

The multi-air conditioner of any of claims 1 to 9,
wherein the oil accumulation preventing portion has
a reverse trap structure.

The multi-air conditioner of any of claims 1 to 10,
wherein the oil accumulation preventing portion is
formed such that a starting point of the oil accumu-
lation preventing portion coincides with an inlet por-
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tion of the second duct.

12. The multi-air conditioner of any of claims 2 to 11,
wherein the distributor comprises:

alow pressure gaseous refrigerant duct for guid-
ing a low pressure gaseous refrigerant dis-
charged from the plurality of indoor units to the
compressor at the time of cooling operation; and
a liquefaction preventing unit provided between 10
the second duct and the low pressure gaseous
refrigerant duct and preventing liquefaction of a
high pressure gaseous refrigerant accumulated
in the second duct at the time of full cooling op-
eration. 15

13. The multi-air conditioner of claim 12, wherein the lig-
uefaction preventing unit comprises:

a bypass duct connecting the low pressure gas- 20
eous refrigerant duct with the second duct;

a blocking valve provided on the bypass duct

and allowing a refrigerant accumulated in the
second duct at the time of full cooling operation

to flow to the low pressure gaseous refrigerant 25
duct; and

a capillary duct decompressing and expanding

a high pressure gaseous refrigerant accumulat-

ed within the second duct and converting the
refrigerant into a low pressure gaseous refriger- 30
ant.

14. A method of operating a multi-air conditioner accord-

ing to any of claims 1 to 13.
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