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Saddle Air Conditioner

1 Field of technology

The present application describes a window air conditioner unit, specifically a

saddle-shaped unit.

2 Background

Common household air conditioners include central air conditioners, wall units,
and window units. In a wall or window unit, the condenser, compressor, expansion
valve, evaporator, and all fans and motors are integrated into one appliance, with the
advantages of low cost and convenient installation. Some wall or window units use a
single motor to drive both the condenser and evaporator fans. Others use a single
motor to drive both fans.

The integration of all machinery into one unit poses some disadvantages. Wall
and window units are noisy. At present, most window machines have a cuboid
structure. Because such a machine is large, if the wall is not thick enough, it is
generally necessary to install brackets on the external wall to support the window
machines, making installation difficult. A cuboid structure occupies a large window
space. This reduces window visibility and presents challenges when it comes to
preventing airflow from inside to outside.

The “saddle” shaped window air conditioner makes the appliance less invasive in
the window. This configuration splits the machinery into indoor and outdoor casings.
The outdoor casing houses the condenser and compressor and the indoor casing houses
the evaporator. The casings are connected by a low-profile crossbar, which can be as
little as a few inches high. This crossbar sits on the windowsill. In a lift-up /

slide-down window, the pane can then be almost completely closed. This preserves
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the view and also makes it much easier to keep the window air tight.

3 Summary of the Invention

All saddle-shaped window units known to date require two motors: one for the
indoor casing to drive the evaporator fan and one for the outdoor casing to drive the
condenser fan. The present invention provides two alternative embodiments to reduce
noise. In the first embodiment, a single motor in the outdoor casing drives an axle that
engages both the indoor and outdoor fans. This is accomplished by extending the axle
through the connecting frame, over the windowsill. In a second embodiment, the
indoor and outdoor fans each have their own motors. The indoor fan is a crossflow
(hair-curler-shaped) fan, which 1s known for its quiet operation. The present invention
also addresses issues of frame integrity, stability, and installation.

The preferred embodiment i1s a coaxial saddle air conditioner, including
connecting frame components, indoor components and outdoor components. The
connecting frame components comprise a horizontal frame body and two vertical
frames connected to the two ends of the horizontal frame body, respectively. The two
vertical frame bodies and the horizontal frame body together form an installation
groove. The installation groove is used to clamp the two sides of the wall. The indoor
components are fixed on the vertical frame inside the wall. These components include
an internal machine case and an evaporator, an expansion valve, a volute and a
centrifugal (hamster-wheel shaped) fan fixed in the case. The case of the internal
machine 1s provided with an air inlet and an air outlet. The evaporator is disposed at the
inner side of the air inlet, and the volute 1s disposed at the inner side of the evaporator.
The air inlet of the volute 1s connected to the air inlet of the case through the evaporator,
and the air outlet of the volute is connected to the air outlet of the case. The centrifugal
fan 1s set in the volute.

The outdoor components are fixed on the vertical frame outside the wall. These

components include an external machine case and a condenser, a compressor, a volute,
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and an axial (propeller-shaped) fan fixed in the case. The outdoor casing is provided
with an air vent. The condenser is disposed at the inner side of the air vent. The axial
fan wheel 1s disposed at the inner side of the condenser.

A single motor 1s disposed at the inner side of the axial (outdoor) fan. The
motor engages two drive shafts on opposite sides of the motor. The centrifugal fan, the
double shaft motor, and the axial fan are coaxial. A first output shaft of the dual-axis
motor 1s coaxially connected with the centrifugal fan through the connecting frame
components. A second output shaft of the dual-axis motor is coaxially connected with
the axial fan. Elimination of the indoor motor greatly reduces indoor noise.

The evaporator, the compressor, the condenser and the expansion valve are
connected in series through a pipeline to form a closed loop. The pipeline between the
evaporator and the compressor and that between the condenser and the expansion valve
pass through the connecting frame components.

Both embodiments also include fasteners, which include fastening support and
fastening screw. The fastening support is fixed at the lower part of a vertical frame. The
fastening screw is connected to fastening support threads. The inner part of the
fastening screw is provided with a retaining block. When installing, the inner part of the
fastening screw is tightened to one side of the wall through the retaining block, and the
other vertical frame 1s tightened to the other side of the wall. By providing the fasteners,
the gap between the vertical frames and the wall can be adjusted by tightening the
fastening screw, making the installation more robust and adaptable to different wall
thicknesses. When installing, it i1s only necessary to place the connecting frame
components on the wall through the window. Compared with existing window machine
technology, this does not require through holes to install a bracket, making the
installation faster and more convenient.

The horizontal frame body may be one wide duct or two or more narrow support
beams. In the latter case, a connecting cover plate is arranged over the support beams.

A plurality of through holes are uniformly disposed on the side walls of the horizontal
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frame body and the vertical frame body. The through holes have a silencing effect and

can reduce running noise.

4 Brief description of the figures

In order to more clearly explain the specific embodiment of the utility model or the
technical scheme in the existing technology, the figures to be used in the specific
embodiment will be briefly described below. In all the figures, similar components or
parts are generally marked by like numerals. In the figures, the components or parts are
not necessarily drawn to scale.

Figure 1 is a front view of a first embodiment.

Figure 2 is a right view of the first embodiment, with the front of Figure 1
positioned on the left of Figure 2.

Figure 3 1s a left view of the first embodiment, with the front of Figure 1
appearing on the right of Figure 3.

Figure 4 1s a top view of the first embodiment, with the front of Figure 1 appearing
at the bottom of Figure 4.

Figure 5 1s a bottom view of the first embodiment, with the front of Figure 1
appearing at the top of Figure 5.

Figure 6 shows an assembly figure of a second embodiment.

Figure 7 is an explosion diagram of the second embodiment.

Figure 8 1s a longitudinal cross-sectional view of the second embodiment.

Figure 9 1s a schematic diagram of the inner casing, the connecting frame and the
outer casing of the second embodiment.

In figures 1 - 5, 1 shows the connecting frame components; 11 is the horizontal
frame body; 12 is the vertical frame body; 13 is the installation groove; 14 is a
connecting cover plate; 15 shows through holes; 2 shows the air-conditioning internal
machine components; 21 is the inner case; 22 is the evaporator; 23 is the volute; 24 is

the centrifugal fan; 25 is the air inlet; 26 1s the air outlet; 27 is the filter net; 28 is the
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temperature probe; 3 shows the air-conditioning external machine components; 31 is
the outer case; 32 1s the compressor; 33 is the condenser; 34 is the axial flow fan; 35 is
the dual-axis motor; 351 1s the indoor drive shaft; 352 1s the outdoor drive shaft; 36 is
the air vent; 37 1s the condensed water receiving tray; 38 is the condensed water drain
pump; 4 is the fastener; 41 1s the fastening support; 42 is the fastening screw; and 43 1s
the retaining block.

In figures 6 — 9, 51 1s the internal machine; 511 is the inner casing; 5111 is the
casing air inlet; 5112 is the casing air outlet; 5113 is the inner side plate; 5114 is the
inner casing; 512 is the evaporator component; 513 is the air inlet component; 5131 is
the volute; 5132 1s the cross-flow fan; 5133 is the volute air inlet; 5134 is the volute air
outlet; 514 1s the thermal insulation foam layer; 515 is the guide grille; 52 1s the
external machine; 521 is the outer casing; 5211 is the air inlet; 5212 1s the spacer; 5213
1s the outer casing side plate; 5214 is the outer casing; 5215 is the cover; 522 is the
compressor; 523 is the condenser; 5241 is the frame; 52411 is the motor base; 52412 is
the blade protection ring; 5242 is the motor; 5243 is the fan blade; 53 is the connecting

frame.

5 Detailed description

The embodiments of the technical solutions of the utility model will be described
in detail with the attached figures. The following embodiments are only used to more
clearly illustrate the technical solutions of the utility model. Therefore, they are only

examples and should not be used to limit the protection scope of this patent.

51 The first “coaxial” embodiment

As shown in Figure 1 to Figure 5, this embodiment of the utility model provides a
coaxial saddle air conditioner, including the connecting frame components 1, the
air-conditioning internal machine components 2, and the air-conditioning external

machine components 3.
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The connecting frame components 1 include a horizontal frame body 11 and two
vertical frame bodies 12 respectively connected to the two ends of the horizontal frame
body 11. The two vertical frame bodies 12 under the horizontal frame body 11 together
form an installation groove 13. The installation groove 13 is used to clamp the two
sides of the wall body. The connecting frame components 1 of the present embodiment
are relatively arranged in two groups at left and right positions. A connecting cover
plate 14 1s arranged on the two groups of connecting frame components 1, making the
structure firm and material saved and appearance beautiful. Both the horizontal frame
body 11 and the vertical frame body 12 are square tubular, and a plurality of through
holes 15 are uniformly disposed on the side walls of the horizontal frame body 11 and
the vertical frame body 12. The through holes 15 have a silencing effect, reducing
running noise.

The air-conditioning internal machine components 2 are fixed on the outer side of
the vertical frame 12 inside the wall. These components 2 include an internal machine
case 21 and the evaporator 22, the expansion valve, the volute 23 and the centrifugal
fan 24 fixed in the case 21. The inner case 21 is provided with an air inlet 25 and an air
outlet 26. The air inlet 25 of the inner case 21 is provided with a filter net 27 and a
temperature sensing probe 28. The filter 27 can reduce the inhalation of dust and debris
to ensure the safe operation of the device, and the temperature sensing probe 28 is used
to detect the room temperature. The evaporator 22 is disposed inside the air inlet 25.
The volute 23 1s composed of volute upper foam components and volute lower foam
components. The volute 23 1s disposed at the inner side of the evaporator 22. The
suction port of the volute 23 is connected to the air inlet 25 of the inner case 21 through
the evaporator 22, and the exhaust port of the volute 23 1s connected to the air outlet 26
of the inner case 21. The centrifugal fan 24 1s disposed in the volute 23.

The air-conditioning external machine components 3 are fixed on the outer side of
the vertical frame 12 outside the wall. The components 3 include the external machine

case 31 and the compressor 32, the condenser 33, the axial flow fan 34, the dual-axis
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motor 35, the condensate water receiving tray 37 and the condensed water drain pump
38 fixed in the case 31. The case of external machine 31 1s provided with an air vent 36.
The condenser 33 is disposed at the inner side of the air vent 36. The condensate water
receiving tray 37 is disposed below the condenser 33, and the condensed water drain
pump 38 is used to discharge the condensed water in the condensate water receiving
tray 37 out of the outer case 31, thus facilitating the collection and discharge of the
condensed water. The axial flow fan 34 is disposed inside the condenser 33. The
dual-axis motor 35 is disposed inside the axial flow fan 34. The centrifugal fan 24, the
dual-axis motor 35, and the axial flow fan 34 are all coaxial. The indoor drive shaft 351
of the dual-axis motor 35 is coaxially connected with the centrifugal fan 24 through the
connecting frame components 1. The outdoor drive shaft 352 of the dual-axis motor
35 1s coaxially connected with the axial flow fan 34.

The evaporator 22, the compressor 32, the condenser 33, and the expansion valve
are connected in series through a pipeline to form a closed loop. The pipeline between
the evaporator 22 and the compressor 32 and that between the condenser 33 and the
expansion valve pass through the connecting frame components 1. In operation, first,
the low-pressure gaseous refrigerant is sucked into the compressor 32 and compressed
into high-temperature and high-pressure gas; second, the gaseous refrigerant flows to
the condenser 33, and gradually condenses into high-pressure liquid during heat
dissipation to the outside; third, after passing through the expansion valve, it becomes
the low-temperature and low-pressure gas-liquid mixture; then it enters the indoor
evaporator 22, and continuously vaporizes by absorbing heat from the indoor air,
thereby achieving indoor cooling; last, it becomes the low-pressure gas and re-enters
the compressor 32. In this way, the air conditioner can continue to operate continuously.

The horizontal frame 11 of the connecting frame components 1 of this application
passes through the window and straddles the wall. The air-conditioning internal
machine components 2 are installed on the inner wall through the vertical frame body

12 inside wall. The air-conditioning external machine components 3 are installed on the
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outer wall through the vertical frame 12 inside the wall. The air-conditioning internal
machine components 2 and the external machine components 3 are connected into an
integrated structure through the connecting frame components 1. It takes up little
window space. And the air-conditioning internal machine components 2 and the
external machine components 3 are separated by a wall, making noise small. When
installing, it 1s only necessary to place the connecting frame components 1 on the wall
through the window. Compared with the existing window machine technology, this
does not require through holes 15 to install bracket, letting the installation more
convenient and quick. The axial fan 34 and the centrifugal fan 24 of the application are
driven by an outdoor drive shaft 352 and an indoor drive shaft 351, respectively, at both
ends of a dual-axis motor 35. The dual-axis motor eliminates an indoor motor,
making the structure more streamlined and the volume smaller and the cost lower. The
air-conditioning internal machine components 2 do not include a motor, so the running
noise 1s smaller.

The embodiment also includes fasteners 4, which include the fastening support 41
and the fastening screw 42. The fastening support 41 1s fixed at the lower part of a
vertical frame 12. The fastening screw 42 is connected to the threads of the fastening
support 41. The inner part of the fastening screw 42 1is provided with the retaining block
43. When installing, the inner part of the fastening screw 42 is tightened to one side of
the wall through the retaining block 43, and the other vertical frame 12 is tightened to
the other side of the wall. By providing the fasteners 4, the gap between the vertical
frames and the wall can be adjusted by tightening the fastening screw 42, making the

installation more robust and adaptable to different wall thicknesses.

5.2 The second “Low noise” embodiment

As shown 1n Figure 6 to Figure 9, the embodiment of the utility model provides a
low-noise cross-wall window machine, including an internal machine 51 placed inside

the wall, an external machine 52 placed outside the wall, and the connecting frame 53
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spanning the wall and connected the upper parts of the internal machine and the
external machine.

According to Figure 7 and Figure 8, the internal machine 51 includes an inner
casing 511, which is fixedly connected to the connecting frame 53, and an evaporator
component 512 and an air supply component 513 in the inner casing 511. The outer
casing 521 includes an outer casing 521, which is fixedly connected to the connecting
frame 53, and a compressor 522, a condenser 523, and a cooling fan 524 in the outer
casing 521. The work principles of the air conditioner are as followings. The
low-pressure gaseous refrigerant is sucked into the compressor 522 and compressed
into a high-temperature and high-pressure gas. And the gaseous refrigerant flows to the
condenser 523 and gradually condenses into a high-pressure liquid in the process of
cooling. Then it becomes a low-temperature and low-pressure gas-liquid mixture
through the expansion valve, then enters the indoor evaporator, and continuously
vaporizes by absorbing the heat of the indoor air, achieving indoor cooling. It becomes
a lower-pressure gas again and re-enters the compressor 522. In this way, the air
conditioner can work continuously.

There 1s a casing air inlet 5111 in the lower part of the inner casing 511 and a
casing air outlet 5112 in the upper part of the inner casing 511. In order to make the
wind more uniform and farther, the casing air outlet 5112 is equipped with a guild grille
515. The air supply component 513 circulates the air cooled by the evaporator into the
room. Referring to Figure 7 and Figure 8, the air supply component 51 includes a
volute 5131 fixed in the casing and a cross-flow fan 5132 in the volute 5131. The lower
part of the volute 5131 corresponds to the air inlet of the casing 5111, and is equipped
with an air inlet of the volute 5133. The upper part of the volute 5131 corresponds to
the air outlet of the casing 5112, and is equipped with an air outlet of the volute 5134.
The evaporator component 512 is placed in the volute air inlet 5133.

The connecting frame 53 of the application is installed on the window, and the

internal machine 51 and the external machine 52 are on both sides of the wall. The
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internal machine 51 is placed indoors, and the external machine 52 is placed outdoors.
The noise generated by the external machine 52 can be isolated by the wall. The
cross-flow fan 5132 in the internal machine 51 is used as the air supply structure, which
can not only i1solate the noise of the external machine 52, but also greatly reduce the
noise of the internal machine 51, thereby greatly reducing the noise in the room.

In this embodiment, the casing air inlets 5111 specifically distribute in the side and
bottom air inlet mesh holes of the inner casing 511. The evaporator component 512 is
obliquely placed at the volute air inlet 5133. When the cross-flow fan 5132 is in
operation, the indoor air is taken in from the side and bottom air inlet mesh of the inner
casing 511, respectively, and then passes through the inclined evaporator component
512, making the air flow smoothly. It increases the area in which air enters, and reduces
the noise of air flow, thereby achieving further noise reduction.

In this embodiment, the outer side of the volute 5131 1s covered with a thermal
insulation foam layer 514. The thermal insulation foam layer 514, on one hand, has a
heat preservation effect to reduce the heat transfer between the air in the volute 5131
and the outside, and on the other hand, it also has the function of sound absorption and
noise reduction.

In this embodiment, the condenser 523 is placed on a side of the outer casing 521
away from the connecting frame 53, and the cooling fan 524 is placed on a side of the
outer casing 521 adjacent to the connecting frame 53. The cooling fan 524 is used for
air cooling and heat dissipation of the condenser. There is an air inlet 5211 on a side of
the outer casing 521 adjacent to the connecting frame 53, and a spacer 5212 against the
wall on the side near connection frame 53. The wall and the outer casing 521 are
separated by the spacer 5212, so as to reduce the noise and vibration transmitted from
the outer casing 521 to the wall, and ensure that air can flow into the air inlet 5211 from
the gap between the wall and the outer casing 521.

In this embodiment, according to Figure 7 and Figure 8, the cooling fan 524

includes a frame body 5241, a motor 5242 and a fan blade 5243. The frame body 5241
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1s fixed 1n the outer casing 521. The frame body 5241 includes a motor base 52411 and
a blade protection ring 52412 connected to the motor base 52411. The motor 5242 is
mounted on the motor base 52411. The fan blade 5243 is coaxially mounted on the
output shaft of the motor 5242 and placed in the blade protection ring 52412. The blade
protection ring 52412 protects the blade 5243. The motor base 52411 and the blade
protection ring 52412 form an integral frame structure 5241, making it easy to install.
In this embodiment, according to Figure 7 and Figure 9, the inner casing 511
includes an inner side plate 5113 and an inner casing body 5114. The outer casing 521
includes an outer side plate 5213 and an outer casing 5214. The inner side plate 5113
and the outer side plate 5213 are respectively fixed at two ends of the connecting frame
53. The inner hood 5114 covers the inner machine side plate 5113, and the outer hood
5214 covers the outer machine side plate 5213. The inner side plate 5113 and the outer
side plate 5213 and the connecting frame 53 form an integral installation structure,
which 1s excellent in loading. After the components are installed, cover the inner hood
5114 and the outer hood 5214. In addition, the outer hood 5214 is integrally formed
with a cover body 5215 to cover the connection frame 53. The outer casing 5214 can
cover the connecting frame 53 at the same time. The assembly is convenient and the

appearance 1s beautiful.

It should be noted that the above embodiments are only used to illustrate but not
limit the technical solutions of the utility model. Although the utility model is described
in detail with reference to the foregoing embodiments, the common technicians in the
field should understand that he can still modify the technical solutions recorded in the
aforementioned embodiments, or replace some or all of the technical features equally;
and that the modifications or replacements do not detach the essence of the
corresponding technical solutions from the scope of the technical solutions of the utility

model, but should cover the scope of the Claim and the Institution of the utility model.
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I claim:
1. A saddle-shaped window air conditioner comprising

an indoor casing, an outdoor casing, and a connecting frame connecting the inner casing to the
outdoor casing;

said indoor casing comprising an indoor casing air inlet and an indoor casing air outlet;

said connecting frame comprising one or more horizontal frame components, an indoor vertical
frame connected to the horizontal frame, an outdoor vertical frame connected to the horizontal
frame, and an installation groove beneath the horizontal frame and between the vertical frames;
said indoor casing containing an evaporator, an expansion valve, a volute comprising a volute
air inlet and a volute air outlet, and a centrifugal fan set in the volute;

said evaporator situated between the indoor casing air inlet and the volute air inlet;

said volute air outlet leading into the indoor casing air outlet;

said outdoor casing housing a compressor, a condenser, an axial fan, an air vent, and a dual-
axis motor;

said condenser situated between the air vent and the axial fan;

said axial fan situated between the condenser and the dual-axis motor;

an outdoor drive shaft connecting the dual-axis motor to the axial fan;

an indoor drive shaft, coaxial with the outdoor drive shaft and connecting the dual-axis motor
to the centrifugal fan;

said indoor drive shaft passing through the connecting frame;

a closed loop of refrigerant pipeline connecting the evaporator, the compressor, the condenser,
and the expansion valve in series;

the portion of said pipeline between the evaporator and the compressor passing through the
connecting frame;

the portion of said pipeline between the condenser and the expansion valve passing through the
connecting frame.
2. The air conditioner of Claim 1, further comprising fasteners,

said fasteners comprising fastening support, fastening screw, and retaining block;

said fastening support fixed to the outdoor vertical frame;

said fastening screw having a frame end and a wall end;

said fastening screw frame end adjustably screwed into the fastening support;

said retaining block connected to the fastening screw wall end.

3. The air conditioner of Claim 1,

wherein said connecting frame components comprise exactly two crossbars;
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further comprising a connecting cover plate over the crossbars.

4. The air conditioner of Claim 2,

wherein said connecting frame components comprise exactly two crossbars;

further comprising a connecting cover plate over the crossbars.

5. The air conditioner of Claim 3,

wherein the horizontal frame components and the vertical frame are square tubular with side
walls;

further comprising a plurality of through holes uniformly disposed on the side walls of the
horizontal frame components and of the vertical frame.

6. The air conditioner of Claim 4,

wherein the horizontal frame components and the vertical frame are square tubular with side
walls;

further comprising a plurality of through holes uniformly disposed on the side walls of the

horizontal frame components and of the vertical frame.

7. A saddle-shaped window air conditioner comprising
an internal machine comprising an upper part, an external machine comprising an upper part,
and a connecting frame connecting the upper parts of the internal machine and the external
machine;
said internal machine comprising an inner casing fixedly connected to the connecting frame;
said inner casing housing an evaporator component and an air supply component;
said external machine comprising an outer casing fixedly connected to the connecting frame,
said outer casing housing a compressor, a condenser, and a cooling fan;
said inner casing comprising an upper part and a lower part;
a casing air inlet in the lower part of the inner casing, and a casing air outlet in the upper part
of the inner casing;
said air supply component comprising a volute with an upper part and a lower part, fixed in the
inner casing, and a cross-flow fan in said volute;
such that the casing air inlet opens into the lower part of the volute, and the upper part of the
volute opens into the casing air outlet;

said evaporator component disposed between the casing air inlet and the lower part of the volute.

8. The air conditioner of Claim 7,
wherein the inner casing has a front surface and a bottom surface;

wherein the casing air inlet comprises air inlet mesh holes in the front surface and the bottom
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surface of the inner casing;

wherein said evaporator component is disposed obliquely so that it faces the air inlet mesh holes
on both the front surface and the bottom surface of the inner casing;

9. The air conditioner of Claim 7,

said outer casing comprising a wall-facing surface and an outdoors-facing surface;

further comprising a wall-facing air inlet on the wall-facing surface;

wherein the condenser is situated adjacent to the outdoors-facing surface and the cooling fan is
situated between the condenser and the wall-facing air inlet;

further comprising spacers connected to the wall-facing surface.

10. The air conditioner of Claim 8,

said outer casing comprising a wall-facing surface and an outdoors-facing surface;

further comprising a wall-facing air inlet on the wall-facing surface;

wherein the condenser is situated adjacent to the outdoors-facing surface and the cooling fan is
situated between the condenser and the wall-facing air inlet;

further comprising spacers connected to the wall-facing surface.

11. The air conditioner of Claim 9,

wherein the cooling fan comprises a frame body, a motor with a output shaft, and fan blades;
wherein the frame body is fixed in the outer casing;

said frame body comprising a motor base and a fan blade protection ring connected to the motor
base;

said motor mounted on said motor base;

and said fan blades mounted coaxially on the output shaft of the motor and positioned within
the fan blade protection ring.

12. The air conditioner of Claim 10,

wherein the cooling fan comprises a frame body, a motor with a output shaft, and fan blades;
wherein the frame body is fixed in the outer casing;

said frame body comprising a motor base and a fan blade protection ring connected to the motor
base;

said motor mounted on said motor base;

and said fan blades mounted coaxially on the output shaft of the motor and positioned within

the fan blade protection ring.
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