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increased to improve cooling capability and
reduce abnormal noises.
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Description

OUTDOOR UNIT FOR SPLIT TYPE AIR-CONDITIONER

[1]

[2]

[3]

[4]

(5]

Technical Field

The present invention relates to an outdoor unit for a split type air-conditioner
which can maximize cooling capability by efficiently increasing an ventilation amount,
even though the large-sized cutdoor unit is installed inside an opening space of an
outer wall of a building.
Background Art

In general, an air-conditioner is classified into a split type air-conditioner in which
an indoor unit and an catdoor unit are split and individually installed in an inside space
and an outside space, and a single type air-conditioner in which an indoor unit and an
gut,db_or unit are combined into one device and installed through a window or wal’l. The
indo'or ﬁnit and the outdoor unit are increased in size due to hiéh;coollin‘g or heating '

capacity, and serious vibrations are generated in the outdoor unit due to the operation

‘of a' compressor of the outdoor unit. Accordingly, the split type air-conditioner has

been more popularly used than the single type air-conditioner.

The split type air-conditioner includes an indoor unit installed indoors, for
exchanging heat between low temperature low pressure gas refrigerants and air, and
supplying warm or cool air into the air-conditioned space, and an outdoor unit installed
outdoors, for compressing, condensing and expanding the refrigerants to facilitate the
heat exchange‘infhe indoor unit. The indoor unit and the outdoor unit are coupled to
each other through refrigerant tubes.

Here, the indoor unit includes an indoor casing on which a suction hole and a
discharge hole for sucking or discharging indoor air are formed, an évaporator

installed inside the indoor casing, for exchanging heat between low temperature low

' pressure gas refrigerants and air, and an indoor fan and a motor installed at one side of -

the evaporator, for supplying indoor air to the evaporator so that cool air can be
discharged to the indoor space.

In addition, the outdoor unit includes an outdoor casing on which a suction hole and
a discharge hole for sucking or discharging cutdoor air are formed, a compressor
installed inside the autdoor casing, for compressing the refrigerants from the
evaporator into high temperature high pressure gas refrigerants, a condenser for
condensing the refrigerants from the compressor into mesothermal high pressure liquid

refrigerants by exchanging heat between the refrigerants and outdoor air, an expansion
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means sueh as a capillary tube or electronic expansion valve for decompressing the re-
frigerants from the condenser into low temperature low pressure gas refri gerants, and
an oatdoor fan, a kind of axial fan, and a motor that are installed at one side of the
condenser, for supplying the autdoor air to the condenser. The motor is a general
single phase or three phase induction motor. In the indiction motor, when an al- -
ternating current is applied to a stator installed inside a housing to rotate a shaft and a
rotor at the middle portion of the stator, a rotary magnetic field is generated to rotate
the rotor.

Normally, the suction holes are formed on the three sides of the outdoor casing and
the discharge hole is formed on the top surface thereof in order to improve ventilation
efficiency. Therefore, when the cutdoor fan is operated, air is sucked through the three
sides of the autdoor casing, heat-exchanged, and discharged through the't~op surface
thereof.

Here, the compressor; the condenser; the expansion means and the evaporator are.
caupled to each dthe; through the retrigerant tubes, so that the feﬁigerahtS» can be
cirarlated to be sequentially compressed, condensed, expanded and évaﬁorated.

However, the conventional cutdoor unit for the air-conditioner is restricted in in-
stallation spacés due to high density and strict environment regulations of cities, and
ipcreases civil applications due to noise and heat. Especially, in a common residential
area such as large-scaled apartment buildings, the outdoor units must be installed in
indoor verandas to improve the appearance and redice noises.

Recently, a front suction/discharge type outdoor unit for a split type air-conditioner
which sucks air through the front surface, exchanges heat, and discharges the heat-
exchanged air through the front surface has been applied to a common residential area

such as large-scaled apartment buildings.

Disclosure of Invention
Technical Problem

Nevertheless, the front suction/discharge type outdoor unit for the split type air-
conditioner has a smaller air suction area than the three-side suction/discharge type
ocutdoor unit for the air-conditioner. As a result, a ventilation amount is reduced to de-
teriorate ventilation efficiency and cooling capability.

In addition, the front suction/discharge type cutdoor unit for the split type air-

conditioner uses the general single phase or three phase induction motor to drive the
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[17]

(18]

ventilation fan. The induction motor has low efficiency below 40 to 50%. Especially,
since a stable torque area is narrow, a range of a RPM variable area is restricted. In
case the RPM exceeds the stable torque area, noises are generated and efficiency is
reduced.

The present invention is achieved to solve the above problems. An object of the-
present invention is to provide an outdoor unit for a split type air-conditioner which
can improve a ventilation amount and ventilation efficiency by using a fan having a
relatively large ventilation amount, even though autdoor air is sucked or discharged to/
from a restricted space.

Another object of the present invention is to provide an outdoor unit for a split type
air-conditioner which can improve operational reliability and efficiency by using a
stable high efficiency motor to drive a fan for sending mtdoof air.

Yet another object of the present invention is to provide-an cutdoor unit for-a split

type air-conditioner which is reduced in size by decreasing an installation ,space'by’

improving an installation structure of a fan for sending.outdoor air and a motor for
driving the fan.

Yet another object of the present invention is to provide an outdoor unit for a split
type air-conditioner which has a realistic front swction/discharge type installation

structure to be selectively built in an cuter wall of a building.

Technical Solution

In order to achieve the above-described objects of the invention, there is provided
an outdoor unit for a split type air-conditioner, including: a casing installed outdoors, a
suction unit and a discharge unit being individually formed on the opened front surface

of the casing; a compressor installed inside the suction unit of the casing, for

‘compressing refrigerants; a condenser installed inside the suction unit of the casing, for

condensing the refrigerants compressed in the compressor by exchanging heat between
the refrigerants and cutdoor air; a pair of fan housings having suction holes near the
condenser and discharge holes near the discharge unit of the casing, being built in the
casing so that the discharge holes can contact the discharge unit, and guiding the
discharge directioﬁ of the air heat-exchanged in the condenser; a pair of sirocco fans
installed inside the fan housings, respectively, for sucking the catdoor air through the
suction unit of the casing, sending the outdoor air to the condenser, and discharging the
outdoor air through the discharge unit of the casing; a pair of motors connected to the

sirocco fans, for driving the sirocco fans, respectively; and a pair of motor support
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members for fixing the motors to the fan housings, respectively.

Preferably, the front surface of the casing is divided into upper and lower portions,
the suction unit is formed at the lower portion of the casing, and the discharge unit is
formed at the upper portion of the casing. The discharge unit of the casing is divided
into both sides, first and second discharge units are formed at both sides, and the fan
housings are installed to contact the first and second discharge units to be linked to the
first and second discharge units, respectively. '

More preferably, the catdoor unit firther includes a suction grill and a discharge
grill installed at the suction unit and the discharge unit of the casing, for preventing
alien substances from coming into the casing.

Preferably, the suction holes are formed on the top and bottom surfaces of the pair
of fan housings so that air can be sucked in the axfal directions of each sirocco fan, and
the discharge. hole‘s linked to the first and- second discharge units are formed on t.heA
front surfaces of the pair of fan hausings so that air .can bé dischargéd'i'n the ciram-
ferential directions of each sirocco fan.

Preferably, the pair of sirocco fans are rotated in the opposite directions to prevent
interferences of the air sent by each sirocco fan, and the pair of fan housings face each
other to guide the discharged air in the opposite directions.

More preferably, the pair of sirocco fans are rotated in the same direction, and the
pair of fan housings are installed in the same direction to guide the discharged air in
the same direction. ‘

Preferably, the pair of sirocco fans are rotated to send air in the opposite direction
to air sent by a pair of sirocco fans of an adjacent catdoor unit, for preventing in-
terferences with the air sent by the pair of sirocco fans of the adjacent catdoor unit.

Preferably, the pair of motors are fixedly installed on the upper suction holes of

each fan housing having a relatively small suwtion flux, and more preferably, the pair

of motors are BLDC motors.

More preferably, the BLDC motor includes: a motor rotation shaft connected to the
sirocco fan for transmitting power; a stator having the motor rotation shaft rotatably
installed at its center, and being fixedly installed on the motor support member, a coil
being coiled around a core of the stator; a rotor installed at the cuter ciraimference of
the stator, connected to the motor rotation shaft, and rotated with the motor rotation
shaft; a permanent magnet fixed to the rotor, for rotating the rotor and the motor
rotation shaft by an electromagnetic force with the stator; and a sensor for sensing the

position of the rotor, and sequentially sending a current to the coil of the stator.
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[34]

[35]

[36]

[37]

[38]

Preferably, the motor support member includes: a cylindrical shaft support unit for
supporting the motor rotation shaft to be rotated by a bearing; a stator support unit in-
corporated with the upper end of the shaft support unit, the stator being fixedly
maunted thereon; and a plurality of fixed units protruded from the circunference of
the stator support unit in the radial direction at predetermined intervals, and fixed to
the top surface of the fan housing by screws.

More preferably, in the motor support member, the core of the stator is fixed to the
upper portion of the stator support unit by screws.

More preferably, in the motor support member, intensity reinforcing ribs are formed
among the shaft support unit, the stator support unit and the fixed units to reinforce
intensity of the fixed units.

More preferably, in the motor suppbrt member, the middle portions of the fixed
units.a're hpwardly inclined in the radial direction so thét part of thé BLDC motor can‘
be installed inside the fan hausing.

More preferably, in the motor support member, three fixed units are formed on the
ciramfefences of the shaft supp6ﬁ~uhit and the stator support unit at predéteijmined.
intervals.

Preferably, the condenser is formed in the U’ shape to be protruded toward the
suction unit of the casing, and more preferably, the pair of condensers are installed to
be stacked at the upper and lower inside portions of the suction unit of the casing.

Preferably, the outdoor unit farther includes a loaver frame for dividing an opening
space of an outer wall of a building into a suction area corresponding to the suction
unit of the casing and a discharge area corresponding to the discharge unit of the
casing, so that the cutdoor unit can be installed at the opening space.

More preferably, a plurality of louver blades are stacked in the suction area and the
discharge area of the louver frame at predetermined intervals, for controlling a suction

air direction and a discharge air direction.

Brief Description of the Drawings

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

Fig. 1is a perspective view illustrating an catdoor unit for a split type air-
conditioner in accordance with the present invention;

Fig. 2 is a front view illustrating the outdoor unit for the split type air-conditioner in
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[49]
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accordance with the present invention;

Fig. 3 is a partially-cut perspective view illustrating a mounting structure of the
autdoor unit for the split type air-conditioner built in a wall in accordance with the
present invention;

Fig. 4 is a perspective view illustrating disassembly of an installation coupling
structure of Fig. 3;

Fig. 5 is a perspective view illustraﬁng disassembly of a coupling state of a heat
exchange unit and a ventilation unit of the outdoor unit for the split type air-
conditioner in accordance with the present invention;

Fig. 6 is a perspective view illustrating disassembly of the heat exchange unit of the
autdoor unit for the split type air-conditioner in accordance with the present invention;
Fig. 7 is a perspective view illustrating disassembly of the ventilation unit of the
cutdoor unit for the split type air-conditioner in ,accqrdancé with the present invention;

‘Fi-’g. 8 is a front-sectional view illustrating a ventilation device applied to the .
autdoor unit for the split type air-conditioner in accordance with the present invention;
and

Fig. 9 is a detailed perspective view illustrating a motor support member of the
ventilation device applied to the cutdoor unit for the split type air-conditioner in

accordance with the present invention.

Best Mode for Carrying Out the Invention

An autdoor unit for a split type air-conditioner in accordance with the preferred
embodiment of the present invention will now be described in detail with reference to
the accompanying drawings. '

Figs. land2area perspective view and a front view illustrating the outdoor unit
for the split type air-conditioner in accordance with the present invention.

Referring to Figs. 1 and 2, the cutdoor unit for the splif type air-conditioner
includes a heat exchange unit 10 for sucking and heat-exchanging outdoor air, and a
ventilation unit 20 for sending the outdoor air to be swcked or discharged for the heat
exchange in the heat exchange unit 10.

In more detail, a suction unit and a discharge unit for sucking and discharging air
are individually formed in the heat exchange unit 10 and the ventilation unit 20, by
forming an outer appearance with upper and lower casings 12 and 22 having their front
surfaces opened. A refrigeration cycle excluding an evaporator (not shown), namely,

compressors (not shown), condensers 14 and an electronic expansion valve (not
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[53]:
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shown) are installed inside the lower casing 12. Sirocco fans 26 and motors 28 for
driving the sirocco fans 26 are installed inside a pair of fan housings 24 in the upper
casing 22 to send air. A control box (not shown) is installed at one side of the cond
ensers 14 to control the above components.

The ocutdoor unit is connected to an indoor unit (not shown) installed indoors
through refrigerant tubes. The indoor unit includes an evaporator and an indoor fan
(not shown) for sending indoor air. The refrigerants are compressed, condensed,
expanded and evaporated through the compressors, the condensers 14, the electronic
expansion valve and the evaporator, and heat-exchanged with the indoor air sent to the
evaporator, for cooling the indoor air.

The outdoor unit can be installed in a space having its four sides opened. In the

front sucnon/dlscharge type, the outdoor unit can be installed to a partially opened

outer wall of:a residential and/or commercial building.

F1g 3 is a partially-cut perspective view 111ustrat1ng a mountmg structure of the
autdoor umt for the split type mr—condlnoner built in a. Wall in accordance Wlth the
present 1nvent10n, and Fig. 4 is a perspective view 111ustrat1ng disassembly of an in-
stallation coupling structure of Fig. 3.

The structure for mounting the outdoor unit on an outer wall W of a building will
now be explained in more detail with reference to Figs. 3 and 4. An external frame 100
is fixedly installed on an inner wall of a rectangular space formed on the outer wall.
An internal frame 110 is fixedly installed inside the external frame 100. If necessary,
the internal and external frames 110 and 100 can be incorporated.

A middle isolator 130 is installed to cross the middle to divide the inside area of the
internal frame 110 into a suction area IN and a discharge area OUT in the up/down
direction. A plurality of louver blades 120 are installed in each area. Air is suwcked or
discharged throngh gaps between the louver blades 120. '

The louver blades 120 are formed in the horizontal direction with their both ends
rotatably installed on the inner surfaces of the internal frame 110. Here, the louver
blades 120 are stacked in the vertical direction with a predetermined gap, for
controlling the air direction in the up/down direction.

In addition, a sealing member S for preventing air leakage and buffering vibration
is installed between the internal frame 110 and the outdoor unit. In a state where the
heat exchange unit 10 is closely adhered to the suction area IN of the internal frame
110 and the ventilation unit 20 is closely adhered to the discharge area OUT of the

internal frame 110, both sides of the lower casing 12 and the upper casing 22 are
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fixedly installed on the internal frame 110 by L-shaped brackets (not shown).

The external frame 100, the internal frame 110, the middle isolator 130 and thé
louver blades 120 are designated as a louver frame. The outdoor unit is closely adhered
to the inner wall of the opened space of the auter wall W by the louver frame.

Fig. 5 is a perspective view illustrating disassembly of a coupling state of the heat
exchange unit and the ventilation unit of the outdoor unit for the split type air-
conditioner in accordance with the present invention.

The structure of the cutdoor unit will now be explained in detail with reference to
Fig. 5. The ventilation unit 20 is installed on the heat exchange unit 10. When the top
surface of the heat exchange unit 10 is opened, the bottom surface of the ventilation
unit 20 is opened, so that the heat exchange unit 10 and the ventilation unit 20 can be
iinked to each other. A lower connection frame C1 for isolating both sides is ﬁiedly
installed on the té‘p surface of thé heat :exchangé unit 10, so that the yenﬁlaﬁon aunit 20
can be mounted thefe’oﬁ. An upper cdnneétion frame C2 for supporting inside. .
components such as the fan housings 24 and 24' is fixedly installed on the bottom
surface of the ventilation unit 20. -

Figs. 6 and 7 are perspective views illustrating disassembly of the heat exchange
unit and the ventilation unit of the outdoor unit for the split type air-conditioner in
accordance with the present invention, Fig. 8 is a front-sectional view illustrating a
ventilation device applied to the catdoor unit for the split type air-conditioner in
accordance with the present invention, and Fig. 9 is a detailed perspective view il-
lustrating a motor support member of the ventilation device applied to the cutdoor unit
for the split type air-conditioner in accordance with the present invention.

The structure of the heat exchange unit 10 will now be described in more detail
with reference to Fig. 6. A

The front and upper surfaces of the lower casing 12 are omitted, and the condensers

14 and the compressors 16a, 16b and 16c¢ are mounted on the bottom surface of the

~lower casing 12. A bar-shaped lower separating member Al for separating the lower

casing 12 from the upper casing 22 is installed at the upper portion of the front surface
of the lower casing 12.

The lower connection member C1 is fixed on the top surface of the lower casing 12,
for supporting the mounted ventilation unit 20. Connection protrusions 12a and 12b
are upwardly protruded from both sides of the top surface of the lower casing 12, so
that the ventilation unit 20 can be screw-coupled thereto.

A pair of support members B are installed on the bottom surface of the lower casing
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12. Preferably, support holes h are formed at both sides of the support members B, so
that the outdoor unit can be lifted by a fork-lift truck.

A mesh-shaped front grill (not shown) can be additionally installed on the front
surface of the lower casing 12 to prevent incoming of alien substances or invasion of
animals (for example, rats).’

In order to improve cooling capability for a large capacity of air-conditioner, one
condenser 14 can be formed in a large size. For easy production, two heat exchangers
can be connected. In this case, a pair of condensers 14a and 14b are stacked in the up/
down direction.

In the condensers 14a and 14b, a plurality of refrigerant tubes are arranged in a
airved shape, and a plurality of cooling fins are installed in the vertical direction. The

central straight line parts of the U-shaped condensers 14a and 14b are positioned inside

the frént.surfacc bf;thé lower casing' 12. The compressors 16a,, 16b and 16c¢ are .

positioned inside the s'ttaight line parts, and the control box is positioned near the
bottom surfaces of the stranht hne parts.

Preferably, the plurality of cornpressors 16a, 16b and 16¢ are-installed to improve
cooling capability of the air-conditioner. More preferably, two constant speed
compreséors 16a and 16b and one inverter compressor 16¢ are used to maximize
cooling capability. The operation of the compressors 16a, 16b and 16¢ is controlled by
load.

Here, the constant speed compressors 16a and 16b are operated regardless of load,
but the operational speed of the inverter compressor 16c is decided in proportion to
load.

The structure of the ventilation unit 20 will now be described in more detail with
reference to Figs. 7 and 8. ' ‘

The front and bottom surfaces of the upper casing 22 are omitted, and the fan
housings 24 and 24", the sirocco fans 26 and 26' and the motors 28 and 28' are 1nstalled
inside the upper casing 22. A bar-shaped separating member A2 for separating the
upper casing 22 from the lower casing 12 is installed at the lower portion of the front -
surface of the upper casing 22. A front separating member A3 for separating the pair of
fan housings 24 and 24' at both sides is installed inside the front surface of the upper
casing 22.

The lower connection member C2 is fixed to the bottom surface of the upper casing
22 so that the fan housings 24 and 24' can be mounted thereon. After the ventilation

unit 20 is mounted on the heat exchange unit 10, the ventilation unit 20 is screw-
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connected to the connection protrusions 12a and 12b of the heat exchange unit 10.

Identically to the lower casing 12, a mesh-shaped front grill (not shown) can be ad-
ditionally installed on the front surface of the upper casing 22 to prevent incoming of
alien substances or invasion of animals (for example, rats).

The sirocco fans 26 and 26' can be built in the fan housings 24 and 24'. A pair of
swetion holes 24 and 24’ are formed to face each other in the up/down axial
direction, and dil;charge lllt)les 24 and 24' are formed on the front surfaces of the fan
haousings 24 and 24, so that the siﬁ)cco fan:t26 and 26' can suck air in the axial
directions and discharge the air in the ciramferential directions. Guides R are
inwardly protruded from each suction hole 24 and 24' to guide the sucked air.

The fan housings 24 and 24’ are fixed in thfl: upper c:sing 22 by brackets (not

shown). to be positioned at both sides of the front separating member A3 in the upper

.casmg 22, The lower suction-hole 24 1s linked to the bottom surface of the.upper
.casing 22 and the top surface of the 1ower casing 12, and the discharge holes 24 and
'24' are linked to the front surface- of the upper casing 22.

Here, the fan housings 24 and 24* can be installed to guide the air sent by each
sirocco fan 26 and 26' in the opposite directions or the same direction to prevent in-
terferences. Although the fan housings 24 and 24' of one cutdoor unit are installed to
guide the air sent by each sirocco fan 26 and 26' in one direction, the fan housings 24
and 24' of the adjacent cutdoor unit are installed to guide the air sent by each sirocco
fan 26 and 26’ in the opposite direction. :

Preferably, the rotary direction and the operation of the sirocco fans 26 and 26' built
in the fan housings 24 and 24' are determined by the shape of the fan housings 24 and
24'. '

The sirocco fans 26 and 26' are axial fans for sucking the air in the axial directions
and discharging the air in the ciramferential directions. The sirocco fans 26 and 26'
having allarge air volume are suitable for the outdoor unit having high cobling
capability.

The sirocco fans 26 and 26’ are built in the fan housmgs 24 and 24' in the up/down
axial direction to face the suction holes 24 and 24' of each fan housing 24 and 24"
The sirocco fans 26 and 26' are rotated to g;,nd the :ir to the discharge holes 24 and
24'  of each fan housing 24 and 24' according to the shape and installation direugtion of
e,acatllt fan housing 24 and 24",

As shown in Fig. 8, the motors 28 and 28' are preferably installed near the upper

suction hole 24' having a relatively small suction flux among the suction holes 24

n
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and 24' of the fan housings 24 and 24'. To reduce the installation space, the motors 28
and 28" are partially positioned inside the suction holes 24 and 24’ of the fan
housings 24 and 24",

Especially, BLDC motors using not a brush but a manual cirauit in converting an

- alternating aurrent into a direct current are employed as the motors 28 and 28'. Since

the BLDC motors do not have a carbon brush, the BLDC motors do not generate
sparks in the operation, reduce possibility of gas explosion, are stably driven in most of
revolution numbers, and maintain high efficiency of 70 to 80%.

In detail, the BLDC motor 28 includes a motor rotation shaft 282 for transmitting
power to the sirocco fan 26, a stator 284, a rotor 286 and permanent magnets 288 for
driving the motor rotation shaft 282 by generating a rotary force by a rmtual elec-

tromagnetic force, and a sensor (not shown) for controlling a supplied axrrent by

sensing the position of the rotor 286.

In order to edice a suction floving resistance, the BLDC motor 28 is fixedly
installed on the motor support member 30"near the uppef suction hole 24 of the fan
housing 24 having a relatively small swtion flux. "’

The motor rotation shaft 282 is supported on the motor support member 30 by a ball
bearing 289 to rotatably pass through the motor support member 30. The end of the
motor rotation shaft 282 is connected to the axial center of the sirocco fan 26 by
corking. The stator 284 is fixedly installed on the motor support member 30 with a pre-
determined gap from the outer ciramference of the motor rotation shaft 282.

The outer diameter part of the rotor 286 is positioned on the cuter ciramference of
the stator 284, and the inner diameter part thereof is fixedly installed on the motor
rotation shaft 282. A plurality of ribs are formed long on the top or bottom surface of
the rotor 286 in the radial direction to reinforce intensity in generation of a centrifigal
force. The plurality of permanent magnets 288 are fixedly installed in the outer
diameter part of the rotor 286 in the ciramferential direction at predeterminéd
intervals to generate the mutual electromagnetic force with the stator 284, The sensor
is fixedly installed near the core of the stator 284.

Accordingly, when the current is sequentially applied to the coil of the stator 284,
the rotor 286 is rotated by the mmutual electromagnetic force between the current of the
coil and the permanent magnets 288. The rotary force of the rotor 286 rotatably drives
the sirocco fan 26 by the motor rotation shaft 282.

The motor support members 30 and 30’ install the sirocco fans 26 and 26" and the
BLDC motors 28 and 28' to hang in the fan housings 24 and 24', respectively. In detail,
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as illustrated in Fig. 9, the motor support member 30 includes a cylindrical shaft
support unit 302 for rotatably supporting the motor rotation shaft 282 by the ball
bearing 289, a stator support unit 304 incorporated with the upper end of the shaft
support unit 302, the stator 284 being fixedly mounted thereon, and a plurality of fixed
units 306 protruded from the ciraunference of the stator support unit 304 in the radial
direction at predetermined intervals, and screw-fixed near the upper suction hole 24
of the fan housing 24. )
Here, the cylindrical shaft support unit 302 is shorter than the motor rotation shaft

"282. The ball bearing 289 is installed in the upper and lower ends of the shaft support

unit 302, for rotatably supporting the motor rotation shaft 282. A plurality of grooves
or holes 304a and a plurality of screw holes 304h are formed on the stator support unit
304, so that the stator 284 can Ee inserted and fixed by screws.

Preferably, three fixed ._lini'ts:306 are formed on the ciramferences of the shaft
support unit 302 and the stator support unit 304 of the motor, support member 30 at an
interval of 120( to di.stribut.‘é:t'hé'supported load. More preferably, in order to reinforce

intensity of the fixed units 306, a plurality of intensity reinforcing ﬁb$~ 308 are formed

among the shaft support unit 302, the stator support unit 304 and the fixed units 306 to
support the lower portions of the stator support unit 304 and the fixed units 306, and a
plurality of auxiliary intensity reinforci_ng ribs 309 are formed on the top surfaces of
the fixed units 306.

Especially, the fixed units 306 are protruded from the stator support unit 304 in the
radial direction. The middle portions 306a of the fixed units 306 are upwardly inclined
in the radial direction. The screw holes 306h are formed in the horizontal parts of the
ends 306b of the fixed units 306. In the motor support member 30, the ends 306b of
the fixed units 306 are screw-coupled near the upper suction hole 24  of the fan
housing 24. A ‘ )

The assembly and installation process of the d1tdoor unit for the split type air-
conditioner will now be described. The condensers 14, the compressors 16a, 16b and .
16¢ and the expansion means are installed in the lower casing 12, and the control box
for controlling the above components is installed at one side of the condensers 14,
thereby forming the heat exchange unit 10.

The pair of sirocco fans 26 and 26' and the BLDC motors 28 and 28' are fixed to the
fan housings 24 and 24' by the motor support members 30 and 30, respectively, for
composing a pair of ventilation devices. The ventilation devices are fixed in the upper

casing 22, thereby forming the ventilation unit 20.
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The assembly process of the ventilation unit 20 will now be explained in more
detail. The motor rotation shaft 282 of the BLDC motor 28 is rotatably installed in the
shaft support unit 302 of the motor support member 30 by the ball bearing 289, and the
stator 284 is screw-fixed to the top surface of the stator support unit 304 of the motor
support member 30, thereby forming a motor assembly. In the motor assembly, when -
the sirocco fan 26 is positioned in the fan housing 24, the motor rotation shaft 282 is
connected to the axial center of ihe sirocco fan 26 by corking, and when the fixed units
306 of the motor support member 30 are mounted near the upper suction hole 24 of
the fan housing 24, the fixed units 306 are fixedly connected thereto by screws. )

Accordingly, the pair of ventilation devices including the BLDC motors 28 and 28'
are positioned at both sides of the upper casing 22, and fixedly installed by brackets.
The BLDC motors 28 and 28" are connected to the control box by wires and controlled
by the control box

The lower casmg 12 and the uppet casmg 22 have then’ front surfaces opened. The

‘lower separatmg member Al and the upper separatlng member A2 are installed to

separate the lower casing 12 and the upper casing 22. Espec1a11y, the front separating
member A3 is installed on the front surface of the upper casing 22 to separate the fan
housings 24 and 24'. -

Here, the discharge holes 24 and 24' formed on the front surfaces of the fan
housings 24 and 24" are closely adhered to the front surface of the upper casing 22, for
directly externally discharging the air from each fan housing 24 and 24'.

The lower connection member C1 is installed to cover the top surface of the lower
casing 12, the upper connection member C2 is installed to be supported on the bottom
surface of the upper casing 22, the upper casing 22 is mounted on the lower casing 12,
and the assembly protrusions 12a and 12b of the lower casing 12 are screw-coupled to
the upper casing 22. The top surface of the lower casing 12 and the bottom surface of
the upper casing 22 are linked to each other. ' ’

Therefore, the compressors 16a, 16b and 16c, the condensers 14 and the expansion
means of the cutdoor unit are connected to the evaporator of the indoor unit by the re-
frigerant tubes. The operation of the compressors 16a, 16b and 16¢ is controlled by
load. l

The operation of the cutdoor unit will now be explained in detail. The compressors
16a, 16b and 16¢ are operated according to the signal of the control box generated by
the load. The refrigerants are sucked to the indoor unit through the compressors 16a,

16b and 16¢, the condensers 14 and the expansion means, and circalated along the
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evaporator of the indoor unit. The refrigerants passing through the evaporator cool the
air near the evaporator, thereby performing the cooling operation indoors.

When the refrigerants are ciraulated in the condensers 14, the sirocco fans 26 and
26' are driven by the BLDC motors 28 and 28", respectively. Therefore, the air sucked
through the front surface of the lower casing 12 exchanges heat with the refrigerants
through the condensers 14, and condenses the refrigerants. The heat-exchanged air is
discharged from the front surface of the upper casing 22 through the sirocco fans 26
and 26".

In the BLDC motor 28, when the arrent is applied to the coil of the stator 284, the
mutual electromagnetic force is generated between the stator 284 and the permanent
magnets 288. The sensor senses the position of the stator 284, and sequentially applies
the current to the coil of the stator 284, , thereby continuously generating the nmtual .
electromagnetlc force between the, stator 284 and the permanent magnets 288. The
rotor 286 to Wthh the: permanent magnets 288 are fixed and the motor Totation shaft .
282 are rotated by the electromagnetic force at the same time, for transrmttmg the
rotary force to the sirocco fan 26.

Since the stable torque area of the BLDC motor 28 is wide, the BLDC motor 28 can
be stably operated in various RPM, thereby restricting noises and redicing power
consumption. ]

The sirocco fans 26 and 26' rotated by the BLDC motors 28 and 28' suck air in the
axial directions. The air passing through the condensers 14 is mostly sucked thraugh
the lower suction holes 24 and 24' of the fan housings 24 and 24", partially sucked to
the upper suction holes 24 " and 24' of the fan housings 24 and 24, guided by the
guides R formed near the suctlon holes 24 and 24' , sucked in the axial directions of
the sirocco fans 26 and 26', discharged in the cnannferential directions, guided by the
fan housings 24 and 24', and discharged through the discharge holes 24 and 24' of
the fan housings 24 and 24' " "

Here, the BLDC motors 28 and 28' are installed near the upper suction holes 24
and 24' having a relatively small suction flux among the suction holes 24 and 24' of
the fan 1;musmgs 24 and 24/, thereby minimizing the suction flowing reS1stalnce. "
Moreover, the BLDC motors 28 and 28' are stably efficiently driven to improve
ventilation and heat exchange efficiency.

Because the two sirocco fans 26 and 26' having a relatively large ventilation amount
are installed by the BLDC motors 28 and 28', the ventilation amount can be efficiently

controlled by load, and the maximum air volume can be increased. In addition, because
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the two condensers 14 are stacked in the up/down direction and connected to each
other, the condensation heat exchange can be facilitated to improve cooling capability
of the whole refrigeration cycle.

Although the front suction/discharge type oatdoor unit for the built-in type air-
conditioner has been described on the basis of the preferred embodiment of the present - -
invention and the accompanying drawings, it is understood that the present invention
should not be limited to these preferred embodiments but various changes and modi-
fications can be made by one skilled in the art within the spirit and scope of the present

invention as hereinafter claimed.
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Claims

An outdoor unit for a split type air-conditioner, comprising:

a casing installed outdoors, a suction unit and a discharge unit being individually
formed on the opened front surface of the casing;

a compressor installed inside the suction unit of the casing, for compressing re-
frigerants;

a condenser installed inside the suction unit of the casing, for condensing the re-
frigerants compressed in the compressor by exchanging heat between the re-
frigerants and autdoor air;

a pair of fan housings having suction holes near the condenser and discharge
holes near the discharge unit of the casing, being built in the casing so that the

discharge holes can contact the discharge unit, and guiding the discharge

 direction of the.air heat-exchanged in the condenser;

a.pair of éjr_oc‘cq fans installed inside the'‘fan-housings; respectively, for suwcking
the cutdoor air through the suction unit of the casing, sending the outdoor air to

the condenser, and discharging the outdoor air through'the discharge unit of the

.casing;

a pair of motors connected to the sirocco fans, for driving the sirocco fans, re-
spectively; and

a pair of motor support members for fixing the motors to the fan housings, re-
spectively.

The outdoor unit of claim 1, wherein the front surface of the casing is divided
into upper and lower portions, the suction unit is formed at the lower portion of
the casing, and the discharge unit is formed at the upper portion of the casing.
The outdoor unit of claim 2, wherein the discharge unit of the casing is divided
into both sides, first and second discharge units are formed at both sides, and the
fan housings are installed to contact the first and second discharge units to be
linked to the first and second discharge units, respectively.

The outdoor unit of any one of claims 1 to 3, further comprising a suction grill
and a discharge grill installed at the suction unit and the discharge unit of the
casing, for preventing alien substances from coming into the casing.

The outdoor unit of claim 3, wherein the suction holes are formed on the top and
bottom surfaces of the pair of fan housings so that air can be sucked in the axial

directions of each sirocco fan, and the discharge holes linked to the first and
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second discharge units are formed on the front surfaces of the pair of fan
housings so that air can be discharged in the ciraimferential directions of each
sirocco fan.

The outdoor unit of claim 5, wherein the pair of sirocco fans are rotated in the

“opposite directions to prevent interferences of the air sent by each sirocco fan,

and the pair of fan housings face each other to guide the discharged air in the
opposite directions. '

The outdoor unit of claim 5, wherein the pair of sirocco fans are rotated in the
same direction, and the pair of fan housings are installed in the same direction to
guide the discharged air in the same direction.

The outdoor unit of claim 7, wherein the pair of sirocco fans are rotated to send
air in the opposite direction to air sent by a pa1r of sirocco fans of an adjacent

dltdppr unit, ,for»preventing' interferences Wiﬂl the air sent by the pair of sirocco

fans of the adjacent outdoor uniit.

The autdoor unit of any one of' claims 5.to 8,-wherein the pair of motors are
fixedly installed on the uppet suction holes of each fan housing having a
relatively small suction flux.

The cutdoor unit of claim 9, wherein the pair of motors are BLDC motors.

The autdoor unit of claim 10, wherein the BLDC motor comprises:

a motor rotation shaft connected to the sirocco fan for transmitting power;

a stator having the motor rotation shaft rotatably installed at its center, and being
fixedly installed on the motor support member, a coil being coiled arcand a core
of the stator;

a rotor installed at the outer cirarnference of the stator, connected to the motor
rotation shaft, and rotated with the motor rotation shaft;

a permanent magnet fixed to the rotor, for rotating the rotor and the motor

rotation shaft by an electromagnetic force with thé stator; and

a sensor for sensing the position of the rotor, and sequentially sending a current
to the coil of the s'tatof.

The outdoor unit of claim 11, wherein the motor support member comprises:

a éylindrical shaft support unit for rotatably supporting the motor rotation shaft
by a bearing;

a stator support unit incorporated with the upper end of the shaft support unit, the
stator being fixedly mounted thereon; and

a plurality of fixed units protruded from the ciraunference of the stator support
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unit in the radial direction at predetermined intervals, and fixed to the top surface
of the fan housing by screws. '

The outdoor unit of claim 12, wherein, in the motor support member, the core of
the stator is fixed to the upper portion of the stator support unit by screws.

The outdoor unit of claim 12, wherein, in the motor support member, intensity
reinforcing ribs are formed among the shaft support unit, the stator support unit
and the fixed units to reinforce intensity of the fixed units.

The ocutdoor unit of claim 14, wherein, in the motor support member, the middle
portions of the fixed units are upwardly inclined in the radial direction so that
part of the BLDC motor can be installed inside the fan housing.

The ocutdoor unit of claim 15, wherein, in the motor support member, three fixed
units are formed on the ciramferences of the shaft support unit and the stator

suppdrtzunit_at predetemlined intervals.

‘The ‘outdoor unit of any one of claims 1 to. 16, wherein the condenser is formed

in the 'U" shape to be protruded toward the suction unit of the _casilig.
The-cutdoor unit of claim 17, wherein the pair of condensers are installed to be
stacked at the upper and lower inside portions of the suction unit of the casing.
The autdoor unit of any one of claims 1 to 18, further cdmprising a louver frame
for dividing an opening space of an outer wall of a building into a suction area
corresponding to the suction unit of the casing and a discharge area cor-
responding to the discharge unit of the casing, so that the outdoor unit can be
installed at the opening space.

The outdoor unit of claim 19, wherein a plurality of louver blades are stacked in
the suction area and the discharge area of the louver frame at predetermined

intervals, for contfolling a suction air direction and a discharge air direction.
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[Fig. 2]
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[Fig. 3]
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[Fig. 4]
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[Fig. 5]
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[Fig. 6]
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