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(54) Outdoor unit of air conditioning system
(57)  An outdoor unit of an air conditioning system
includes a compressor, an intake tube connected to an
intake port of the compressor, a liquid-to-suction heat
exchanger having an exhausting end connected to the
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intake tube, and an expansion valve connected to the
liquid-to-suction heat exchanger. A disposition angle be-
tween an imaginary line connecting the intake tube to
the liquid-to-suction heat exchanger and a central axis
of the expansion valve is less than 90 °.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to an outdoor
unit of an air conditioning system, and more particularly,
to an outdoor unit of an air conditioning system, which
is optimized in its internal structure (i.e., an arrangement
of a liquid -to-suction heat exchanger, an intake tube, a
linear expansion valve (LEV), and a dryer) by increasing
its integration.

Description of the Related Art

[0002] Generally, an air conditioning syst em is de-
signed to perform a series of processes such as com-
pression, condensation, expansion and vaporization
processes for the refrigerant, thereby regulating a tem-
perature and/or a humidity of a limited place.

[0003] Such an air conditioning system comprises an
indoor unit disposed in an interior side and an outdoor
unit disposed in an exterior side to dissipate heat or cool
air. The outdoor unit is comprised of an outdoor heat
exchanger, an outdoor fan for forcedly creating a current
of air, and a compressor f or forcedly circulating a refrig-
erant in a cooling cycle. The compressor is disposed in
an apparatus room of the outdoor unit. An LEV for ex-
panding a refrigerant, a dryer for eliminating moisture
contained in the refrigerant, a liquid-to-suction heat ex-
changer for increasing vaporability of the refrigerant in-
troduced into the compressor, and a plurality of pipes
are further disposed in the apparatus room. The liquid
-to-suction heat exchanger is designed to allow the re-
frigerant used for heat -exchanging in the outdoor heat
exchanger and the refrigerant directed to the compres-
sor to heat-exchange with each other, thereby eliminat-
ing liquid out of the refrigerant being directed to the com-
pressor to normally operate the compressor.

[0004] In recent years, with the residential space be-
ing reduced, it has become a trend that a size of house-
hold appliances including the outdoor unit of the air con-
ditioning system is miniaturized. However, as the appa-
ratuses are disorderly arranged in the apparatus room,
it has been dif ficult to reduce the size of the outdoor unit.
[0005] That is, the structure of the apparatus room of
the outdoor unit is too complicated to apply a vibration
absorbing member due to the space limitation, deterio-
rating the reliability of the final product.

[0006] The large-sized outdoor unit causes the in-
crease of the manufacturing costs.

SUMMARY OF THE INVENTION

[0007] Accordingly, the present invention is directed
to an outdoor unit of an air conditioning system that sub-
stantially obviates one or more problems due to limitat
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ions and disadvantages of the related art.

[0008] An object of the present invention is to provide
an outdoor unit of an air conditioning system, which has
a miniaturized apparatus room, thereby saving the man-
ufacturing time and costs.

[0009] Additional advantages, objects, and features
of the invention will be set forth in part in the description
which follows and in part will become apparent to those
having ordinary skill in the art upon examination of the
following or may be learned from practice of the inven-
tion. The objectives and other advantages of the inven-
tion may be realized and attained by the structure par-
ticularly pointed out in the written description and claims
hereof as well as the appended drawings.

[0010] To achieve these objects and other advantag-
es and in accordance with the purpose of the invention,
as embodied and broadly described herein, there is pro-
vided an outdoor unit of an air conditioning system, in-
cluding: a compressor; an intake tube connected to an
intake port of the compressor; a liquid -to-suction heat
exchanger having an exhausting end connected to the
intake tube; and an expansion valve connected to the
liquid -to-suction heat exchanger, wherein a disposition
angle between an imaginary line connecting the intake
tube to the liquid -to-suction heat exchanger and a cen-
tral axis of the expansion valve is less than 90°.
[0011] In another aspect of the present invention,
there is provided an outdoor unit of an air conditioning
system, including: a compressor; an intake tube con-
nected to an intake port of the compressor; a liquid-to-
suction heat exchanger having an exhausting end con-
nected to the intake tube; and an linear expansion valve
for expanding a refrigerant exhausted from an outdoor
heat exchanger, an indoor passage connecting the lin-
ear expansion valve to the liquid-to-suction heat ex-
changer, wherein a disposition angle between an imag-
inary line extending from the intake tube and an imagi-
nary line connecting the liquid -to-suction heat exchang-
er to the linear expansion valve is in a range of 15-90°.
[0012] In still another aspect of the present invention,
there is provided an outdoor unit of an air conditioning
system, including: an apparatus room defined by a bar-
rier in an outer case of the outdoor unit; a compressor
disposed in the apparatus room; an intake tube connect-
ed to an intake port of the compressor; a liquid-to-suc-
tion heat exchanger having an exhausting end connect-
ed to the intake tube; and an linear expansion valve con-
nected to the liquid -to-suction heat exchanger, wherein
a disposition angle between an imaginary line connect-
ing the intake tube to the liquid-to-suction heat exchang-
er and a central axis of the expansion valve is in arange
of 15 -90°.

[0013] According to the present invention, since the
apparatus room can be designed in the more compact
st ructure, an overall size of the outdoor unit can be min-
imized, saving the manufacturing costs and time.
[0014] Furthermore, the vibration generated in the ap-
paratus room of the outdoor unit can be effectively at-
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tenuated.

[0015] Itis to be understood that both the fore going
general description and the following detailed descrip-
tion of the present invention are exemplary and explan-
atory and are intended to provide further explanation of
the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The accompanying drawings, which are in-
cluded to provide a further understanding of the inven-
tion and are incorporated in and constitute a part of this
application, illustrate embodiment(s) of the invention
and together with the description serve to explain the
principle of the invention. In the drawings:

[0017] Fig. 1 is a perspective view of an outdoor unit
of an air conditioning system according to an embodi-
ment of the present invention;

[0018] Fig. 2is a view illustrating an internal structure
of an apparatus room depicted in Fig. 1;

[0019] Fig. 3 is a sectional view of a liquid-to-suction
heat exchange;

[0020] Fig. 4 is a plane view of an internal structure
of an apparatus room depicted in Fig. 2; and

[0021] Fig. 5 is a graph illustrating a compact rate of
an outdoor unit having an arrangement angle according
to an embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0022] Reference willnow be made in detail to the pre-
ferred embodiments of the present invention, examples
of which are illustrated in the accompanying drawings.
[0023] Fig. 1 shows a perspective view of an outdoor
unit of an air conditioning system according to an em-
bodiment of the present invention.

[0024] Referring to Fig. 1, the inventive outdoor unit
comprises a case 10 and an apparatus room 20. The
apparatus room 20 is divided into first and two chambers
by a barrier 30. That is, an outdoor fan 3 and an outdoor
heat exchanger 2 are installed in the first chamber. A
compressor 1, a four -wavy valve 7, intake tubes 11 and
18, an exhaust tube 12, an indoor connecting tube 13,
and an outdoor connecting tube 14 are disposed in the
second chamber.

[0025] The compressor 1 functions to compress a re-
frigerant and the outdoor heat exchanger 2 functions to
heat -exchange at the exterior side. The outdoor fan 3
forcedly apply air current to the outdoor heat exchanger
2 and the four-way valve 7 is used for converting the
system into an air condition mode or a heating mode by
changing a flow direction of the refrigerant in the cooling
cycle. The intake tubes 11 and 18 connect the four -way
valve 7 to an intake portion of the compressor 1 while
the exhaust tube 12 connects the four-way valve 7 to an
exhaust portion of the compressor 1. The indoor con-
necting tube 13 connects the four-way valve 7 to a serv-
ice valve 15 while the outdoor connecting tube 14 con-
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nects the four-way valve 7 to the outdoor heat exchang-
er2.

[0026] The refrigerant flow in the outdoor unit will be
described with reference to the four-way valve 7.
[0027] A direction of the refrigerant flow in the intake
tubes 11 and 18, the exhaust tube 12, the indoor con-
necting tube 13, and the outdoor connecting tube 14 are
controlled by the four-way valve 7. That is, when the ex-
haust tube 12 is connected to the outdoor connecting
tube 14 and the intake tubes 11 and 18 are connected
to the outdoor connecting tube 13, the system is oper-
ated as a cooling mode. When the exhaust tube 12 is
connected to the indoor connecting tube 13 and the in-
take tubes 11 and 18 are connected to the outdoor con-
necting tube 14, the system is operated as a heating
mode. The service valve 15 functions to form vacuum
in a tube, temporarily stop the system operation, and
inject and exhaust the refrigerant. The service valve 15
is projected out of the outdoor unit case 10.

[0028] A liquid-to-suction heat exchanger 8 for elimi-
nating moisture from the refrigerant introduced into the
compressor 1 is disposed on a passage of the intake
tube 11. The intake tube 18 is disposed on an upstream
side of the heat exchanger 8 while the intake tube 11 is
disposed on a downstream side thereof. The liquid-to-
suction heat exchanger 8 is vertically disposed to sim-
plify the structure of the outdoor unit and reduce the vi-
bration.

[0029] The exhaust portion of the outdoor heat ex-
changer 2 is provided with an exhaust pipe connected
to the indoor unit by the service valve 22. The exhaust
pipe of the outdoor heat exchanger 2 is provided with a
dryer 5 for preventing the pipe from corroding by mois-
ture removed from the refrigerant used for the heat ex-
change and an linear expansion valve 6 for expanding
the refrigerant used for the heat exchange. Particularly,
the dryer 5 and the linear expansion valve 6 are verti-
cally disposed to minimize the outdoor unit and attenu-
ate the vibration.

[0030] According to afeature of the presentinvention,
an arrangement of the dryer 5, the linear expansion
valve 6 and the liquid-to-suction heat exchanger 8 is im-
proved to make the outdoor unit compact.

[0031] Fig. 2 shows an internal structure of the appa-
ratus room depicted in Fig. 1.

[0032] Referring to Fig. 2, there are shown the com-
pressor 1, the liquid-to-suction heat exchanger 8, the
dryer 5, and the linear expansion valve 6. The liquid-to-
suction heat exchanger 8 is vertically disposed to make
the internal structure of the apparatus room compact.
The dryer 5 and the linear expansion valve 6 are verti-
cally arranged along a common vertical line, thereby fur-
ther making the internal structure of the apparatus room
compact and reducing the vibration.

[0033] The interconnection of the liquid -to-suction
heat exchanger 5, the dryer and the linear expansion
valve 5 will be described hereinafter in more detail.
[0034] A first indoor passage 23 is provided to direct
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the refrigerant exhausted from the outdoor heat ex-
changer 2 to a lower portion of the dryer 5. The linear
expansion valve 6 is disposed above the dryer 5 along
the common vertical line. A second indoor passage 16
is provided to connect an exhaust portion of the linear
expansion valve 6 to the liquid -to-suction heat exchang-
er 8. A third indoor passage 16 is provided to exhaust
the refrigerant directed into the liqui d-to-suction heat
exchanger. The refrigerant is directed to the service
valve 22, successively flowing along the indoor passag-
es 23, 16 and 17

[0035] The refrigerant exhausted from the four -way
valve 7 is directed into the liquid-to-suction heat ex-
changer 8 through the first intake tube 18, used for the
heat -exchange in the liquid-to-suction heat exchanger
8, and then directed into the compressor 1 through the
second intake tube 11.

[0036] To effectively use an inner space of the appa-
ratus room and attenuate the vibration, the liquid-to-suc-
tion heat exchanger 8, the dryer 5 and the expansion
valve 6 are vertically arranged in parallel with each oth-
er.

[0037] Fig. 3 shows the liquid-to-suction heat ex-
changer in more detail.

[0038] Referring to Fig. 3, the liquid-to-suction heat
exchanger 8 comprises an outer tube 21 along which
the refrigerant used for the heat-exchange and exhaust-
ed from the outdoor heat exchanger 2 flows and an inner
tube 25 along which the refrigerant is directed to the
compressor 1. That is, the inner tube 25 is connected
either the first intake tube 18 or the second intake tube
11 to allow the low pressure/low temperature refrigerant
to flow. The outer tube 21 is connected to the second
indoor passage 16. In this state, since gas flowing along
the inner tube 25 is subject to heat from the refrigerant
of the outer tube 21, no liquid is remained in the gaseous
refrigerant flowing along the inner tube 25. In addition,
the refrigerant flowing along the inner and outer tubes
25 and 21 flows in an opposite direction to each other
as indicated by an arrow, thereby further improving the
heat exchange efficiency.

[0039] The arrangement of the liquid-to-suction ex-
changer 8, the linear expansion valve 6 and the dryer 5
will be described hereinafter.

[0040] Fig. 4 is a plane view of the internal structure
of the apparatus room.

[0041] Referring to Fig. 4, there are shown the com-
pressor 1, the second intake tube 11, the liquid-to-suc-
tion heat exchanger 8, the linear expansion valve 6, and
the second indoor passage 16. To make the apparatus
room compact and reduce the vibration, a disposition
angle between the elements is limited in a predeter-
mined range. Here, when it is assumed that a central
axis of the liquid-to-suction heat exchanger 8 is a central
point B, the disposition angle 6 means an angle between
a first imaginary line linearly extending toward the sec-
ond intake tube 11 and a second imaginary line linearly
extending toward the linear expansion valve b and the
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dryer 5.

[0042] In the present invention, the disposition angle
0 is limited in a range of 15-90°. The reason for limiting
the disposition angle 6 to such a range will be described
hereinafter.

[0043] As the compressor 1 is operated to generate
rotational torsion, the pipes arranged around the com-
pressor 1 may be vibrated. Therefore, in order to prevent
the vibration, it is preferable that an angle between a
horizontal extending line of the second intake tube 11
and the central point B of the compressor 1 is less than
90°. As a length of the intake tube 11 is increased, the
more vibration is applied to the intake tube 11. Particu-
larly, since the rigidity of the intake tube 11 is high and
disposed close to the compressor, the intake tube 11 is
applied with the higher vibration.

[0044] Therefore, the disposition angle 6 (15-90°)
proposed above reduces the vibration applied to the
second intake tube 11 and makes the apparatus room
compact. When the disposition angle 0 is less than 15°,
there may be an interference between the elements
(components). That is, when the vibration is generated
by the compressor 1, the elements may collide with each
other, thereby generating noise. When the disposition
angle 0 is greater than 90°, since the distance from the
linear expansion valve 6 and the dryer 5 from the liquid-
to-suction heat exchanger 8 is too far, the vibration of
the intake tubes 11 and 18 may be magnified through
the second and third indoor passages 16 and 17, mak-
ing it difficult to make the apparatus room compact.
[0045] As described above, the dryer 5 is vertically
connected to the linear expansion valve 6 to make the
apparatus room compact. The liquid-to-suction heat ex-
changer 8 is also vertically disposed. By disposing the
liquid -to-suction heat exchanger 8 and the linear expan-
sion valve 6 such that an angle between the linear ex-
pansion valve 6 and an upper portion of the liquid-to-
suction heat exchanger 8 is in the above proposed dis-
position angle range, the vibration which may be trans-
mitted through the second intake tube 11 disposed close
to the compressor 1 can be effectively attenuated.
[0046] Fig. 5 shows agraphillustrating a compactrate
of the outdoor unit with the elements arranged with the
above-proposed disposition angle.

[0047] In the graph, an X-axis indicates a disposition
angle while a Y-axis indicates a compact rate of the out-
door unit. The graph shows a comparison of a compo-
nent mounting space of the apparatus room to an
amount of the component mounting space and a non-
mounting space.

[0048] As shown in the graph, the compact rate is
steeply varied based on critical angles 15° and 90°.
[0049] The above-described arrangement of the
present invention can be applied to an outdoor unit of a
cooling -only air conditioning system, an outdoor unit of
a multi -type air conditioning system, and an outdoor unit
of an accumulator type air conditioning system as well
as the outdoor unit of the cooling-heating type air con-
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ditioning system.

[0050] According to the type of refrigerant, the dryer
5 may be omitted. Even in this case, the disposition an-
gle proposed by the present invention is identically ap-
plied. In addition, although an outdoor unit with a four-
way valve is exampled as an embodiment of the present
invention, the concept of the present invention can be
identically applied to the outdoor unit without the four-
way valve.

[0051] According to the present invention, since the
apparatus room can be designed in the more compact
structure, an overall size of the outdoor unit can be min-
imized, saving the manufacturing costs and time.
[0052] Furthermore, the vibration generated in the ap-
paratus room of the outdoor unit can be effectively at-
tenuated.

[0053] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention. Thus, it is intended that the present
invention covers the modifications and variations of this
invention provided they come within the scope of the ap-
pended claims and their equivalents.

Claims

1. Anoutdoor unit of an air conditioning system, com-
prising:

a compressor;
an intake tube connected to an intake port of
the compressor;

a liquid-to-suction heat exchanger having an
exhausting end connected to the intake tube;
and

an expansion valve connected to the liquid -to-
suction heat exchanger,

wherein a disposition angle between an imag-
inary line connecting the expansion valve to the lig-
uid-to-suction heat exchanger and an horizontally
imaginary extending line from the intake tube is less
than 90°.

2. The outdoor unit according to claim 1, further com-
prising a dryer connected to the expansion valve.

3. The outdoor unit according to claim 1, further com-
prising a dryer disposed on a common vertical line
along which the expansion valve is disposed.

4. The outdoor unit according to claim 1, wherein the
intake tube extends from the compressor in a direc-
tion within 90 ° with respect to a central point of the
compressor.

5. The outdoor unit according to claim 1, wherein the
liquid-to-suction heat exchanger and the expansion
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10.

1.

valve are vertically arranged in parallel with each
other.

The outdoor unit according to claim 1, wherein the
intake tube extends from a top and bottom of the
liquid -to-suction heat exchanger.

The outdoor unit according to claim 1, wherein the
liquid-to-suction heat exchanger has an intake end
connected to a four-way valve for converting an op-
erational mode.

The outdoor unit according to any one of claim 1 to
claim 7, wherein the disposition angle is greater
than 15°.

The outdoor unit according to any one of claim 1 to
claim 7, wherein the disposition angle is defined be-
tween the linear expansion valve and an upper por-
tion of the liquid-to-suction heat exchanger.

The outdoor unit according to any one of claim 1 to
claim 7, wherein the indoor passage is linearly
formed in a horizontal direction.

An outdoor unit of an air conditioning system, com-
prising:

a compressor;
an intake tube connected to an intake port of
the compressor;

a liquid-to-suction heat exchanger having an
exhausting end connected to the intake tube;
an linear expansion valve for expanding a re-
frigerant exhausted from an outdoor heat ex-
changer; and

an indoor passage connecting the linear expan-
sion valve to the liquid-to-suction heat ex-
changer,

wherein a disposition angle between an imag-
inary line connecting the intake tube to the liquid -to-
suction heat exchanger and an imaginary line con-
necting the liquid-to-suction heat exchanger to the
linear expansion valve is in a range of 15 - 90°.
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