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(54) INTEGRAL AIR CONDITIONER

(57) The present invention relates to an integral air
conditioner. The air conditioner includes at least a com-
pressor (1), an indoor unit heat exchanger (2), an expan-
sion apparatus (3), an outdoor heat exchanger (4) and a
circular pipe (5). The air conditioner is embedded into a
wall body integrally. The outlet (21) of the indoor heat
exchanger (2) opens inward the room; the outlet (41) of
the outdoor heat exchanger (4) opens outward the room.
The air conditioner combines into a building, and needs
not some connecting copper pipes, and avoids the cool-
ant from leaking.
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Description
Technical Field

[0001] Thisinvention refers to a kind of air-conditioning
system. Specifically, it is a kind of integrated air condi-
tioner that set in the wall.

Technical Background of the Invention

[0002] Split type and window type of air conditioners
are products most often used to adjust the indoor tem-
perature. However, they both have obvious defects either
in their structures or in their usages. The shortcomings
of split type of air conditioner are:

(1) The installation of the outdoor heat exchanger
makes maintenance work difficult and dangerous,
and makes the exterior of buildings disordered,
therefore destroys the unity and harmony of the out-
side walls;

(2) The outdoor heat exchanger is supported by steel
bracket with screws, which are easily corroded. After
being long exposed to the air, it will become a hidden
trouble in the windy weather.

(3) The indoor heat exchanger and the outdoor heat
exchanger of the split type of air conditioner are con-
nected by a copper pipe while installing in the room.
The connection work is a complicated task, which
requires the installation workers have high-level of
techniques. Furthermore, because of the limitation
of the on-the-spot installation, copper pipes are usu-
ally connected by screws, which will easily lead to
leaking of refrigerant. As a result, refrigerant should
be added frequently, therefore, decreases the serv-
ice life of the machine;

(4) The copper pipe, connecting the indoor heat ex-
changer and the outdoor heat exchanger, together
with the indoor heat exchanger that protrudes on the
wall of the room, damage the artistic decoration of
the room.

(5) As the indoor heat exchanger does not have the
ventilation facility, the indoor air is not fresh enough
for people to stay in. If people stay indoor with this
kind of air conditioner for a long time, they are in-
clined to catch diseases related to air conditioner.

[0003] Although the window type of air conditioner in-
tegrates the indoor heat exchanger with the outdoor one
to overcome the drawbacks of installing copper pipe
on-the-spot, it still has some defects:

(1) Itis too noisy to keep the room quiet;

(2) As the outside part of the window type of air con-
ditioner protrudes on the outside-wall, it requires a
tripod to support this part. Consequently, this will in-
fect the elegance of the building;

(3) The indoor part of the window type of air condi-
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tioner also damage the overall decorations of the
room;

(4) Different to the split type of air conditioner, the
window type of the air conditioner can keep the room
with fresh air, however, the air hasn’t been dehumid-
ified.

[0004] Considering the above drawbacks of both split
type and window of air conditioner in the current industry,
it is necessary to provide a brand new air conditioner to
overcome the defects in them.

Summary of the Invention

[0005] The purpose of this invention is to overcome
the defects in design, installation and usage aspects of
the current window type and split type of air conditioners,
to provide an integral air conditioner, which is integrated
into the building without on-the-spot connection by the
copper pipe, therefore, avoiding the leaking of refrigerant.
[0006] Another purpose of this invention is to enable
an air conditioner to bring outdoor fresh air into indoor
room while working, therefore, improve the quality of in-
door air.

[0007] This invention is carried out by the following
technical plans: an integral air conditioner includes at
least a compressor, an indoor heat exchanger, an ex-
pansion apparatus, an outdoor heat exchanger, and cir-
cular pipes which connect all parts. Its characteristics
are: the above mentioned new air conditioner is integrat-
ed with the window of the room so as to make up an
integrated air conditioning window; the integrated air con-
ditioner is embedded into the wall, the outlet of the indoor
heat exchanger opens inwards the room; the outlet of
outdoor heat exchanger opens outwards the room.
[0008] The indoor heat exchanger of the above men-
tioned new air conditioner is integrated with the upper
part of the window frame, while the outdoor heat ex-
changer is integrated with the lower part of the window
frame.

[0009] The circular pipe of the invention can be setinto
the hollow window frame, which is a new kind of window
frame according to the inventor’s design, so as to connect
all parts of the air conditioner through this frame.
[0010] There is a fresh air entrance in the outdoor part
of the indoor heat exchanger of the invention.

[0011] There is respectively a sound insulation device
in the indoor part of the outdoor heat exchanger and the
compressor of the present air conditioner, which is used
to reduce the noise when the air conditioner is working.
[0012] The outlet of the indoor heat exchanger of the
invention is coplanar with the inside wall. This design
makes it feasible to avoid damages to the artistic interior
decoration. The outlet of the outdoor heat exchanger of
the invention is also coplanar with the outside wallagain,
this further strengthens the integrity of the invention with
the outside wall of the building.

[0013] The backboard in the outdoor part of the case
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of the indoor heat exchanger can be made of glass board
so as to strengthen the integrity of the invention with the
window.
[0014] The effects of this invention are obvious:

(1) As the integrated air conditioner is embedded
into the wall, it can be made in the factory, and then
fixed integrally into the wall of the building; therefore,
there are not any parts outside the building. In this
case, the drawbacks of on-the-spot connection of
copper pipe and leaking of refrigerant in the circular
pipes can be avoided. Consequently, it can reduce
the difficulty of installation and increases the service
life of the air conditioner. What’'s more, since there
is not any part of the air conditioner protruding out-
side the building, it will not be affected by the severe
weather. Moreover, the invention makes it safe for
the workers to install and maintain.

(2) Since the integrated air conditioner is embedded
into the wall, it is not necessary to leave any more
space for outdoor and indoor installation.

(3) It is integrated with the wall, so the decoration is
not damaged;

(4) Since there is a fresh air entrance in the outdoor
part of the indoor heat exchanger of the present air
conditioner to complete the exchange work, the air
quality in the room can be improved when the air
conditioner is working.

(5) There is a sound insulation device in the indoor
part of the outdoor heat exchanger and the compres-
sor of the invention, which is used to reduce the noise
when the air conditioner is working.

(6) The presented air conditioner is integrated with
the window, so it can be embedded into the wall while
fixing the window to the room. It is not only easy to
install and repair, but also space-saving. Moreover,
the invention is in line with the overall elegance of
the room decoration.

[0015] In short, as the integrated air conditioner takes
the benefits of the creative design and the integral man-
ufacturing and installation to overcome the weakness of
the current split type and window type of air conditioners,
it is more practical and elegant.

Brief Description of the Appendix Drawings
[0016]

FIG 1 is the illustration of the structure of the pre-
sented invention embedded into the wall;

FIG 2 is the illustration of the structure of the pre-
sented invention integrated with the window that is
embedded into the wall;

FIG 3 is the outside perspective view of the FIG 2;
FIG 4 is the functional diagram of the presented in-
vention.
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Detailed Ways of Carrying out the Invention

[0017] As illustrated in FIG 1 to FIG 4, the integrated
airconditionerincludes atleasta compressor 1, anindoor
heat exchanger 2, an expansion apparatus 3, an outdoor
heat exchanger 4, and circular pipes 5 that connect all
parts. Its operation principles and procedures are the
same with the current air conditioners, so the detailed
illustration is omitted. The characteristics of the present-
ed invention are that the integrated air conditioner is em-
bedded into the wall 6; the outlet 21 of the indoor heat
exchanger 2 opens inwards the room, exchanging heat
with indoor air; while as the outlet 41 of the outdoor heat
exchanger 4 opens outwards the room, exchanging heat
with outdoor air. In this way, the integrated air conditioner
is integrated with the building; the air conditioner and the
window of the room can be madeinthe factory as a whole,
and then integrated into the wall of the building, so as to
avoid connecting by copper pipe on-the-spot. As aresult,
the difficulty of on-the-spot installation can be reduced;
in addition, because it is manufactured integrally in the
factory, the leaking of refrigerant in the circular pipes 5
can be avoided and then to expand the service life of the
air conditioner. What’s more, since there is not any part
of the invention outside the building, the air conditioner
will not be damaged by the severe weather. Moreover,
this design is able to solve the hidden trouble. Since the
integrated air conditioner is embedded into the wall, it is
not necessary to leave any more space for installation
both indoor and outdoor so the overall decorations of the
room and the building are not damaged.

[0018] According to the illustration in FIG 1, as the in-
tegrated air conditioner can be made integrally in the fac-
tory and embedded in the wall 6, so it can overcome the
defects in the current split type and window type of air
conditioners.

[0019] As illustrated in FIG 2, the air conditioner can
be integrated with the window 7, making up an integral
window with air conditioner. When the window 7 is fixed,
the air conditioner can be embedded into the wall 6 at
the same time. It has merits of easy installing, space sav-
ing and arctic out-looking.

[0020] Furthermore, as illustrated in FIG 2, the indoor
heat exchanger 2 of the present air conditioner is fixed
into the upper part 71 of the window 7, while the outdoor
heat exchanger 4 is fixed into the lower part 72 of the
window 7. While manufacturing the air conditioner to-
gether with window 7, the case 22 of the indoor heat
exchanger 2 can be integrated with the upper part 71 of
the window frame, then the fin coil pipes 23 of the indoor
heat exchanger 2 and blower fan 24 are fixed in the case
22, making the indoor heat exchanger 2 and the window
7 integral. As whatthe current air conditioners have, there
is an outlet 21 in the panel 25, which opens inwards the
room, in the case 22 of the indoor heat exchanger 2.
Inside the outlet 21 there is an air return filter screen and
adjusting vanes 26 on lower part to adjust the direction
of wind from the air conditioner. What’s more, there is a
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control panel 27 to control the mode of operation, which
is the same as the current air conditioners, so detail de-
scription is omitted here. The same principle, while mak-
ing the window 7, the case 42 of the outdoor heat ex-
changer 4 is integrated with the lower part 72 of the win-
dow 7, then the wing-like coil pipes 43 of the outdoor heat
exchanger 4 and wind flowing machine 44 are fixed in
the case 42, making the outdoor heat exchanger 4 and
the window 7 integral. As illustrated in FIG 2, the com-
pressor 1, as part of the air conditioner system, the ex-
pansion apparatus 3, and the circular pipes 5 are all in-
tegrated with the window 7, forming the integral window
with air conditioner.

[0021] As illustrated in FIG 2, the compressor 1 and
the outdoor heat exchanger 4 are actually integrated with
the lower part 72 of window 7, the circular pipe 5 con-
necting the compressor 1 and the indoor heat exchanger
2 can be integrated into the side window frame 73. All
the circular pipes 5 are wrapped with insulation covers
51, reducing the loss of heat exchange.

[0022] As illustrated in FIG 3, there is a fresh air en-
trance 28 in the outdoor part of the indoor heat exchanger
2 of the present air conditioner. When the air conditioner
is working, the fresh air entrance 28 can be opened as
needed. Through the entrance 28 the fresh air from out-
door comes into the case 22 of the indoor heat exchanger
2, exchanging heat with the wing-like coil pipe 23 in the
indoor heat exchanger 2. After that, the air comes into
the room. Not only is the quality of indoor air improved,
but also the air from outdoor has been dehumidified and
exchanged through the indoor heat exchanger 2. In this
way can the defects in the split type of air conditioner,
which is used in the non-circulated indoor environment,
be avoided.

[0023] Furthermore, there is a sound insulation device
in the indoor part of the outdoor heat exchanger 4 and
the compressor 1 of the invention (this is not shown in
the FIG), which can reduce the noise when the air con-
ditioner is working.

[0024] Like what illustrated in FIG 2, the outlet 21 of
the indoor heat exchanger 2 of the invention is coplanar
with the inside wall 61, therefore to avoid the damage to
the artistic interior decoration. Moreover, as illustrated in
FIG 3, the outlet 41 of the outdoor heat exchanger 4 of
the invention is coplanar with the outside wall 62. This
design further strengthens the integrity of the invention
with the wall 6. The coplanarity is not strictly coplanar in
geometry point of view, but in decoration. Even if the air
conditioner and the wall are not in the same vertical level,
it can also achieve the same effects as mentioned above.
As illustrated in FIG 3, the backboard 29 in the outdoor
part of the case 21 of the indoor heat exchanger 2 can
be made of glass to strengthen the integrity of the inven-
tion with the window 7.

[0025] The outside boards of case 22 and case 23 of
the air conditioner can be dismantled as the current air
conditioners. When they are broken down, the boards
can be dismantled easily and repaired.
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[0026] The presented air conditioner can be cooling
system or both cooling and heating air conditioning sys-
tem. Its structure of each part, operation principles and
procedures are the same as those of current air condi-
tioners, so detailed explanation is omitted.

[0027] The above statements are detailed ways of car-
rying out this invention. They are used to explain how the
invention works instead of limiting the invention.

Claims

1. Anintegrated air conditioner, which includes at least
a compressor, an indoor heat exchanger, an expan-
sion apparatus, an outdoor heat exchanger, and cir-
cular pipes that connect all parts. Its characteristics
are that the integrated air conditioner is embedded
into the wall, the outlet of the indoor heat exchanger
opens inwards the room; the outlet of outdoor heat
exchanger opens outwards the room.

2. The integrated air conditioner according to claim 1,
wherein said the air conditioner can be integrated
into the wall, making up integral window with air con-
ditioner.

3. The integrated air conditioner according to claim 2,
wherein said the indoor heat exchanger is integrated
with the upper part of the window, while the outdoor
heat exchanger is integrated with the lower part of
the window.

4. The integrated air conditioner according to claim 2
or 3, wherein said the circular pipes can be set into
the hollow window frame, which is a new kind of win-
dow frame according to the inventor’s design,

5. Theintegrated air conditioner according to the above
claims, wherein said there is a fresh air entrance in
the outdoor part of the indoor heat exchanger.

6. Theintegrated air conditioner according to the above
claims, wherein said there is a sound insulation de-
vice in the indoor part of the outdoor heat exchanger
and the compressor.

7. Theintegrated air conditioner according to the above
claims, wherein said the outlet of the indoor heat
exchanger is coplanar with the wall of the room so
as to integrated with it visually.

8. Theintegrated air conditioner according to the above
claims, wherein said the outlet of the outdoor heat
exchanger is also coplanar with the outside wall of
the building.

9. The integral air conditioner according to the claim 2
to 8, wherein said the backboard in the outdoor part
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ofthe caseinthe indoor heat exchanger can be made
of glass to strengthen the integrity of the invention
with the window.
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