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Description
AIR CONDITIONING APPARATUS

Technical Field
[1] The present invention relates to an air conditioner, and more particularly, to an air

conditioning apparatus that can provide both ventilation and air cleaning.

Background Art
[2] When a living thing breathes in a closed space, carbon dioxide increases with time,

and thus it becomes more difficult for the living thing to breathe in the closed space.

Therefore, closed spaces, such as an office where a lot of people works together or the

interior of a car, should be periodically ventilated. A ventilation system can be

generally used for this purpose.

[3] Meanwhile, air purifiers are used for removing impurities from indoor air. Most

commercial air purifiers are stand-type air purifiers that are placed on a floor when in

use. However, since the stand-type air purifiers are placed on a floor, floating

impurities such as dust cannot be effectively removed. Further, children or babies often

damage such stand-type air purifiers by falling or improperly operating the stand-type

air purifiers.

[4] Furthermore, although floating impurities and odors can be removed from air using

the air purifiers, carbon dioxide cannot be decreased using the air purifiers. Therefore,

users have to open a window or a door periodically for ventilation.

[5] To obviate this inconvenience of manual ventilation, both the air purifier and the

ventilation system can be installed. However, purchasing and operating both the

devices increases costs.

[6] In addition, both the air purifier and the ventilation system of the related art have a

complex air flow structure. Thus, air cannot be smoothly circulated, causing air flow

loss.

Disclosure of Invention

Technical Problem
[7] Accordingly, the present invention is directed to an air conditioning apparatus that

substantially obviates one or more problems due to limitations and disadvantages of

the related art.

[8] An object of the present invention is to provide an air conditioning apparatus that

provides both ventilation and air-cleaning.

[9] Another object of the present invention is to provide an air conditioning apparatus

that can be mounted on a ceiling or a wall for effectively removing floating duct and

preventing falling or damaging by children or babies.



[10] A further another object of the present invention is to provide an air conditioning

apparatus that purifies air using a filter in ventilation mode as well as in cleaning mode

for supplying clean air.

[11] A still further another object of the present invention to provide an air conditioning

apparatus that has an improved air flow channel for minimizing flow loss in ventilation

mode and cleaning mode.

Technical Solution
[12] Additional advantages, objects, and features of the invention will be set forth in part

in the description which follows and in part will become apparent to those having

ordinary skill in the art upon examination of the following or may be learned from

practice of the invention. The objectives and other advantages of the invention may be

realized and attained by the structure particularly pointed out in the written description

and claims hereof as well as the appended drawings.

[13] To achieve these objects and other advantages and in accordance with the purpose

of the invention, as embodied and broadly described herein, there is provided an air

conditioning apparatus including: a cover assembly including an indoor air suction

hole; a filter assembly cleaning indoor air sucked through the indoor air suction hole; a

grill including a discharge grill formed on a side for discharging the indoor air cleaned

by the filter assembly to an indoor area and an exhaust grill for discharging indoor air

to an outdoor area; a fan assembly drawing indoor or outdoor air toward the grill; and a

rear panel coupled to the grill, the rear panel including a suction hole formed in one

side for introducing outdoor air and an exhaust hole formed beside the suction hole for

discharging indoor air to the outdoor area.

[14] In another aspect of the present invention, there is provided an air conditioning

apparatus including: a main body including a front cover having an indoor air suction

hole, a grill having a discharge grill for discharging indoor air sucked through the

indoor air suction hole, and a rear panel coupled to a top portion of the grill; and an in

stallation member enabling the main body to be detachably mounted on a ceiling or a

wall.

[15] In a further another aspect of the present invention, there is provided an air con

ditioning apparatus including: a rear panel including a suction hole, an exhaust hole,

and a wiring penetration hole that are formed in one side; a discharge guide detachably

mounted along an edge of a bottom surface of the rear panel for guiding air discharge;

a motor assembly mounted on the bottom surface of the rear panel; and a blower fan

connected to the motor assembly.

[16] In a still further another aspect of the present invention, there is provided an air con

ditioning apparatus including: a grill on which a control box is mounted at a pre-



determined position, the grill including a discharge grill formed on a side portion; a

cover guide coupled to a lower portion of the grill; a control panel detachably coupled

to one side of the cover guide; a front cover coupled to a lower portion of the cover

guide and including an indoor air suction hole in a center portion; and a shield member

screening a portion of the grill.

[17] In a yet further another aspect of the present invention, there is provided an air con

ditioning apparatus including: a grill including a discharge grill, a filter housing

formed on an inner bottom surface, and an air guide formed on an upper portion; a

filter stacked inside the filter housing; and a cover guide coupled to a bottom surface of

the grill.

[18] In a still further another aspect of the present invention, there is provided an air con

ditioning apparatus including: a grill including a filter housing in which a filter is ac

commodated, a coupling boss formed on an outer surface of the filter housing, and a

coupling rib formed on an edge; a control box including a housing and a cover

covering the housing, the housing being mounted on a bottom surface of the grill by

the coupling boss and the coupling rib; and a fan installed on a upper portion of the

grill for sucking air.

[19] It is to be understood that both the foregoing general description and the following

detailed description of the present invention are exemplary and explanatory and are

intended to provide further explanation of the invention as claimed.

Advantageous Effects
[20] According to the air conditioning apparatus of the present invention, both

ventilation and air-cleaning can be provided by a single device.

[21] Further, the air conditioning apparatus can be mounted on a ceiling or a wall for ef

fectively removing floating duct and preventing falling or damaging by children or

babies.

[22] Further, the air conditioning apparatus purifies air using a filter in ventilation mode

as well as in cleaning mode, so that clean air can be supplied to an indoor area both in

ventilation mode and cleaning mode.

[23] Further, since the air conditioning apparatus provides both ventilation and air-

cleaning, purchasing, installation, and operating costs required for ventilation and air-

cleaning can be reduced.

[24] Further, the air conditioning apparatus has an improved air flow channel such that

air can be smoothly circulated under less flow resistance conditions.

Brief Description of the Drawings
[25] The accompanying drawings, which are included to provide a further understanding

of the invention and are incorporated in and constitute a part of this application,



illustrate embodiment(s) of the invention and together with the description serve to

explain the principle of the invention. In the drawings:

[26] Fig. 1 is a perspective view of an air conditioning apparatus with ventilation and

air-cleaning functions according to the present invention;

[27] Fig. 2 is an exploded perspective view of the air conditioning apparatus depicted in

Fig. 1;

[28] Fig. 3 is a vertical sectional view of the air conditioning apparatus depicted in Fig.

l ;
[29] Fig. 4 is a front perspective view of a front cover of the air conditioning apparatus

according to the present invention;

[30] Fig. 5 is a rear perspective view of the front cover depicted in Fig. 4;

[31] Fig. 6 is a sectional view taken along line I-I' of Fig. 5, showing a first embodiment

of a suction panel driving structure according to the present invention;

[32] Fig. 7 is a sectional view showing a second embodiment of the suction panel

driving structure according to the present invention;

[33] Fig. 8 is a sectional view showing a third embodiment of the suction panel driving

structure according to the present invention;

[34] Fig. 9 is a perspective view of a cover guide of the air conditioning apparatus

according to the present invention;

[35] Fig. 10 is a front perspective view of a control panel of the air conditioning

apparatus according to the present invention;

[36] Fig. 11 is a rear perspective view of the control panel depicted in Fig. 10;

[37] Fig. 12 is a plan perspective view of a grill of the air conditioning apparatus

according to the present invention;

[38] Figs. 13 and 14 are bottom perspective views of the grill depicted in Fig. 12;

[39] Fig. 15 is a bottom perspective view of the grill with a filter mounted thereon;

[40] Fig. 16 is an enlarged perspective view of portion A of Fig. 14, showing the grill

before a control box is coupled to the grill;

[41] Fig. 17 is an enlarged perspective view of portion A of Fig. 14, showing the grill

after a control box is coupled to the grill;

[42] Fig. 18 is a plan perspective view of a shroud of the air conditioning apparatus

according to the present invention;

[43] Fig. 19 is a bottom perspective view of the shroud depicted in Fig. 18;

[44] Fig. 20 is a bottom perspective view of the air conditioning apparatus when the

front cover, the cover guide, and the filter are removed;

[45] Fig. 2 1 is a sectional view taken along line II-II' of Fig. 20;

[46] Fig. 22 is an exploded perspective view of a filter of the air conditioning apparatus

according to the present invention;



[47] Fig. 23 is a front perspective view of an installation bar of the air conditioning

apparatus according to the present invention;

[48] Fig. 24 is a rear perspective view of the installation bar depicted in Fig. 23;

[49] Fig. 25 is a bottom perspective view of a rear panel of the air conditioning

apparatus according to the present invention;

[50] Fig. 26 is a plan perspective view of the rear panel depicted in Fig. 25;

[51] Fig. 27 is a sectional view taken along line III-III' of Fig. 25;

[52] Fig. 28 is an exploded perspective view of the rear panel according to the present

invention;

[53] Fig. 29 is a perspective view of a shield member of the air conditioning apparatus

according to the present invention;

[54] Fig. 30 is a bottom perspective view of the air conditioning apparatus with the

shield member according to the present invention;

[55] Fig. 3 1 is a perspective view showing a first embodiment of an installation case of

the air conditioning apparatus according to the present invention;

[56] Fig. 32 is a perspective view showing a second embodiment of the installation case

of the air conditioning apparatus according to the present invention;

[57] Fig. 33 shows a first embodiment of installing the air conditioning apparatus in a

building according to the present invention;

[58] Fig. 34 is an exploded perspective view showing an air flow of the air conditioning

apparatus in ventilation mode;

[59] Fig. 35 is a bottom perspective view showing an air flow of the air conditioning

apparatus in cleaning mode;

[60] Fig. 36 shows a second embodiment of installing the air conditioning apparatus in a

building according to the present invention; and

[61] Fig. 37 shows the air conditioning apparatus connected to a heat recovery ventilator

according to the present invention.

Best Mode for Carrying Out the Invention
[62] Reference will now be made in detail to the preferred embodiments of the present

invention, examples of which are illustrated in the accompanying drawings.

[63] Fig. 1 is a perspective view of an air conditioning apparatus 10 with ventilation and

air-cleaning functions according to the present invention, Fig. 2 is an exploded

perspective view of the air conditioning apparatus 10, and Fig. 3 is a vertical sectional

view of the air conditioning apparatus 10.

[64] Referring to Figs. 1 to 3, the air conditioning apparatus 10 is designed to provide

both ventilation and air cleaning. The air conditioning apparatus 10 includes: a front

cover 11 having an air suction hole in a center portion; a cover guide 12 on which the



front cover 11 is mounted; a grill 14 having cleaned air discharge holes on lateral sides

and on which the cover guide 12 is slidably mounted; a filter 13 disposed in a lower

portion of the grill 14 to remove impurities and odors from air; a control box 19

coupled to a lower edge of the grill 14; a control panel 2 1 detachably coupled to a

lower portion of the cover guide 12; and a shield member 23 selectively shields

screening the cleaned air discharge holes formed on the lateral sides of the grill 14. In

detail, a main printed circuit board (PCB) substrate is disposed in the control box 19

for controlling the operation of the air conditioning apparatus 10, and a display PCB

substrate is mounted on one side of a rear surface of the control panel 2 1 for display

the operational state of the air conditioning apparatus 10. When the air conditioning

apparatus 10 is installed between a wall and a ceiling, the cleaned air discharge holes

of the grill 14 facing the wall is screened by the shield member 23. In this case, air is

discharged through the discharge holes located on a front and an opposite side of the

grill 14.

[65] The air conditioning apparatus 10 further includes a fan 15 disposed above the filter

13 for drawing indoor or outdoor air into the air conditioning apparatus 10, a shroud

145 detachably coupled to a lower portion of the grill 14 for guiding the air drawn by

the fan 15, a fan motor 20 driving the fan 15, and a rear panel 16 having one side

connected to an exhaust duct and a supply duct. The fan motor 20 is mounted on the

rear panel 16.

[66] The air conditioning apparatus 10 further includes a base panel 22 mounted on a top

surface of the rear panel 16 for strengthen the rear panel 16, an installation case 17

coupled to one side of the rear panel 16 for allowing the rear panel 16 to be easily

connected to the exhaust duct and the supply duct, and installation bars 18 detachably

coupled to a top portion of the rear panel 16 for allowing the rear panel 16 to be easily

mounted on a wall or a ceiling.

[67] Hereinafter, an operation of the air conditioning apparatus 10 will be described

when the air conditioning apparatus 10 is installed on a ceiling according to an

embodiment of the present invention.

[68] When the air conditioning apparatus 10 is installed on a ceiling, the front cover 11

faces a floor. In this state, the fan 15 is driven by the fan motor 20 when a cleaning

mode is selected. Then, indoor air is sucked by the operation of the fan 15 into the air

conditioning apparatus 10 through an indoor air suction hole 111 (refer to Fig. 3)

formed in the front cover 11. Preferably, the fan 15 may be a centrifugal fan that sucks

air in its axial direction and discharges the air in its radial direction. The sucked air

passes through the filter 13 such that impurities can be removed from the air. After the

filter 13, the air is guided to a top portion of the grill 14 by the shroud 145 where the

air is further guided by an air guide 144 (refer to Fig. 12) to a discharge grill 141 (refer



to Fig. 13) formed on a side of the grill 14. Through the discharge grill 141, the air is

discharged back to an indoor area.

[69] When a ventilation mode is selected, indoor air is sucked into the air conditioning

apparatus 10 through an exhaust grill 148 (refer to Fig. 13) formed on a side of the grill

14, and then is directed toward an exhaust duct 32 (refer to Fig. 34) connected with the

air conditioning apparatus 10. Meanwhile, outdoor air is sucked into the air con

ditioning apparatus 10 through a supply duct 3 1 (refer to Fig. 34) connected with the

air conditioning apparatus 10. The sucked outdoor air passes through the filter 13 and

is discharged from the air conditioning apparatus 10 to the indoor area through the

discharge grill 141 of the grill 14.

[70] A structure of the air conditioning apparatus 10 will now be more fully described

with reference to accompanying drawings.

[71] Fig. 4 is a front perspective view of the front cover 11 of the air conditioning

apparatus according to the present invention, and Fig. 5 is a rear perspective view of

the front cover 11.

[72] Referring to Figs. 4 and 5, the front cover 11 includes a suction panel 112 having a

predetermined size and formed in a center portion, the indoor air suction hole 111

facing the suction panel 112 to allow air flow from a side of the suction panel 112, a

remote signal receiving hole 113 formed in a corner, pervious windows 116 spaced a

predetermined distance from the remote signal receiving hole 113 and arranged at pre

determined intervals, hinges 115 protruded from neighboring corners of a rear surface,

a plurality of coupling hooks 114 formed on the rear surface on an opposite side to the

hinges 115, a detection rib 118 formed on a corner of the rear surface, and a safe ring

connecting member 117 fixed to an edge of the rear surface.

[73] In detail, the suction panel 112 may be protruded from a front surface of the front

cover 11. The indoor air suction holes 111 are formed in the side portions of the

protruded suction panel 112. The suction panel 112 can be slidably mounted on the

front cover 11 in a vertical direction or a horizontal direction or rotatably mounted on

the front cover 11 so as to selectively open the indoor air suction holes 111. This

structure will be more fully described later with reference to the accompanying

drawings.

[74] The hinges 115 extend from the rear surface of the front cover 11 by a pre

determined length. When the front cover 12 is coupled to the cover guide 12, one ends

of the hinges 115 slide into a front surface of the cover guide 12, and the plurality of

coupling hooks 114 formed on the rear surface of the front cover 11 are inserted into

the front surface of the cover guide 12.

[75] The detection rib 118 is used in turning off an alarming light that indicates the time

for filter cleaning. In detail, generally, the filter 13 of the air conditioning apparatus 10



should be cleaned at intervals of about 2400 hours. To inform a user of the time for

filter cleaning, a controller of the air conditioning apparatus 10 controls an LED to

blink. When the user notices the blink of the LED and opens the front cover 11 for

cleaning or replacing the filter 13, the controller of the air conditioning apparatus 10

detects the opening of the front cover 11. The controller turns off the LED when the

front cover 11 is closed again. In more detail, when the front cover 11 is closed with

respect to the air conditioning apparatus 10, the detection rib 118 is inserted into a

detection rib hole 129 (refer to Fig. 9) formed in the front surface of the cover guide

12. On a rear surface of the cover guide 12 around the detection rib hole 129, a filter

replacement detecting sensor (not shown) is mounted for detecting the opening and

closing of the front cover 11 by sensing whether the detection rib 118 is inserted into

the detection rib hole 129. Therefore, the controller of the air conditioning apparatus

10 can turn off the alarming LED when the front cover 11 is opened and closed by

receiving corresponding signals from the filter replacement detecting sensor.

[76] The remote signal receiving hole 113 has a predetermined diameter and is formed

through the front cover 11, such that a signal from a remote control can be easily

transmitted to a remote signal receiver (described later) through the remote signal

receiving hole 113. The pervious windows 116 located adjacent to the remote signal

receiving hole 113 are semitransparent. In detail, the pervious windows 116 are formed

by preparing recesses in the rear surface of the front cover 11, such that light emitted

from LEDs of the PCB substrate can be partially transmitted through pervious

windows 116 having a thin thickness.

[77] The safe ring connecting member 117 is connected to a safe ring 128 (refer to Fig.

9) mounted on an inner surface of the cover guide 12. Therefore, the front cover 11 can

be prevented from falling to a floor when the air conditioning apparatus 10 is installed

on a wall or a ceiling and a user pulls the front cover 11 away from the air conditioning

apparatus 10 to open it.

[78] Meanwhile, the front cover 11 can be coupled to the cover guide 12 by inserting the

hinges 115 into holes 121 (refer to Fig. 9) formed in lower ends of the cover guide 12,

and by pressing the front cover 11 toward the cover guide 12 to insert the coupling

hooks 114 into coupling holes 122 (refer to Fig. 9) formed in the cover guide 12.

[79] Fig. 6 is a sectional view taken along line I-I' of Fig. 5, showing a first embodiment

of a suction panel driving structure according to the present invention.

[80] Referring to Fig. 6, the suction panel driving structure is configured with the front

cover 11, the suction panel 112 movable installed on a center portion of the front cover

11, and a driving motor M actuating the suction panel 112.

[81] In detail, the driving motor M is connected to the suction panel 112. Preferably, the

driving motor M can be rotated in both directions. The indoor air suction hole 111 is



not larger than the suction panel 112 such that the indoor air suction hole 111 can be

entirely closed by the suction panel 112.

[82] When a ventilation mode is selected in this configuration, the fan 15 is driven to

suck outdoor air, and the driving motor M is operated to lift the suction panel 112. That

is, in the ventilation mode, the indoor air suction hole 111 is securely closed by the

lifted suction panel 112. Outdoor air is sucked by the fan 15 from the supply duct 3 1

connected to the air conditioning apparatus 10, and then the outdoor air passes through

the filter 13 for purification. The purified outdoor air is discharged to the indoor area

through the discharge grill 141 formed on a side of the grill 14. In the ventilation

mode, since the indoor air suction hole 111 is completely closed by the suction panel

112, indoor air is not taken into the air conditioning apparatus 10 for passing through

the filter 13. In stead, the indoor air is taken into the air conditioning apparatus 10

through the exhaust grill 148 and directly expelled to the exhaust duct 32 connected to

the air conditioning apparatus 10.

[83] Meanwhile, in cleaning mode, the driving motor M rotates in a reverse direction to

move the suction hole downwardly for opening the indoor air suction hole 111.

Therefore, indoor air can be introduced into the air conditioning apparatus 10 through

the indoor air suction hole 111. The introduced indoor air is cleaned while passing

through the filter 13, and then discharged back to the indoor area through the discharge

grill 141 of the grill 14.

[84] When the air conditioning apparatus 10 is not in use or temporarily idle, the suction

panel 112 is lifted by the driving motor M. That is, when the air conditioning apparatus

10 is not used, the indoor air suction hole 111 is completely closed by the suction panel

112, such that foreign substances such as duct cannot reach the filter 13 and stick to the

filter 13.

[85] Fig. 7 is a sectional view showing a second embodiment of the suction panel

driving structure according to the present invention.

[86] Referring to Fig. 7, the suction panel driving structure is characterized by at least

one suction panel 112a pivotably mounted on a front cover 11.

[87] In detail, one end of the suction panel 112a is rotatably mounted on the front cover

11 using a hinge or the like, and a driving motor M is provided to rotate the suction

panel 112a. If one suction panel 112a is mounted on the front cover 11, the suction

panel 112a has the same size as an indoor air suction hole 111. Further, one end of the

suction panel 112a is rotatably mounted on an edge of the indoor air suction hole 111,

and the suction panel 112a is rotated forwardly and backwardly by the driving motor

M.

[88] Two or more suction panels 112a can be mounted on the front cover 11. For

example, if two suction panels 112a are mounted on the front cover 11 as shown in



Fig. 7, one ends of the suction panels 112a are rotatably mounted on edges of the

indoor air suction hole 111, respectively. The other ends of the suction panels 112a

comes into contact with each other when the indoor air suction hole 111 is closed, such

that indoor air cannot be introduced through the indoor air suction hole 111.

[89] The suction panel 112a can be open to a predetermined angle by controlling the

operation of the driving motor M. The opened angle of the suction panel 112a can be

manually set by a user or automatically set by a controller. For example, when the

speed of the fan 15 is set to high RPM, the opened angle of the suction panel 112a may

be increased. On the contrary, when the speed of the fan 15 is set to low RPM, the

angle of the suction panel 112a may be decreased. This operation can be controlled

using a micro computer.

[90] Fig. 8 is a sectional view showing a third embodiment of the suction panel driving

structure according to the present invention.

[91] Referring to Fig. 8, the suction panel driving structure is characterized by at least

one suction panel that is horizontally movable on a front cover for opening and closing

an indoor air suction hole.

[92] In detail, the suction panel driving structure is configured with a front cover 11

having an indoor air suction hole 111 in a center portion, a suction panel 112b

mounted on a top surface of the front cover 11 and movable in a horizontal direction,

and a driving motor M driving the suction panel 112b.

[93] In more detail, like in the embodiment shown in Fig. 7, one or more suction panels

112b can be mounted on the front cover 11. Preferably, two suction panels 112b may

be mounted on the front cover 11. Each suction panel 12b is horizontally moved by the

driving motor M for opening and closing the indoor air suction hole 111. One driving

motor M can drive all the suction panels 112b, or a plurality of driving motors M can

be drive the suction panels 112b, respectively.

[94] For example, when two suction panels 112b are used and a user select the

ventilation mode or turns off the air conditioning apparatus 10, the motor M is rotated

to move the two suction panels 112b to a center of the indoor suction hole 111 until

leading ends of the two suction panels 112b comes into contact with each other so as to

close the indoor air suction hole 111.

[95] Further, like in the embodiment of Fig. 7, the indoor air suction hole 111 can be

opened to a desired degree by controlling the movement of the suction panel 112b.

[96] Furthermore, the suction panel 112b can have a size slightly lager than that of the

indoor air suction hole 111. In this case, the suction panel 112b is placed above the

indoor air suction hole 111 even when the indoor air suction hole 111 is completely

closed by the suction panel 112b. Alternatively, the suction panel can have the same

size as the indoor air suction hole 111. In this case, the suction panel 112b can be



inserted down into the indoor air suction hole 111 when it is fully closed to screen the

indoor air suction hole 111. That is, when the indoor air suction hole 111 is completely

closed by the suction panel 112b, the suction panel 112b can be flush with the front

cover 11. Therefore, the outer surface of the front cover 11 may seem to be smooth.

[97] In addition to the above-described embodiments, various other structures can be

applied to the present invention for selectively closing the indoor air suction hole 111.

Such modifications and variations are included in the scope of the present invention.

[98] Fig. 9 is a perspective view of the cover guide 12 of the air conditioning apparatus

10 according to the present invention.

[99] Referring to Fig. 9, when assembled, the front cover 11 is mounted on the cover

guide 12, and the control panel 2 1 is detachably coupled to a top portion of the cover

guide 12. The control panel 2 1 coupled to the cover guide 12 includes display windows

211 for displaying the operation state of the air conditioning apparatus 10, and a

display PCB substrate having a LED and mounted on an opposite side to the display

windows 211.

[100] In detail, the cover guide 12 is formed into an n-shape. The cover guide 12 includes:

hinge holes 121 formed in both ends for receiving the hinges 115 of the front cover 11;

coupling holes 122 formed in a top surface for receiving the coupling hooks 114 of the

front cover 11; a control panel receiving portion 123 formed in the top surface for

receiving the control panel 21; and a sliding groove 124 formed in one end for

slidingly receiving a coupling rib 148a (refer to Fig. 13) of the grill 14.

[101] The cover guide 12 further includes: a plurality of reinforcement ribs 125 extending

from a lower end and bent; a detection rib hole 129 formed in a corner for receiving

the detection rib 118 of the front cover 11; coupling bosses 127 formed on an inner

edge for coupling with coupling tabs 212 (refer to Fig. 10) of the control panel 2 1; a

coupling hole 127a formed adjacent to the control panel receiving portion 123 for

coupling with a coupling rib 212a (refer to Fig. 10) of the control panel 21; and the

safe ring 128 connected to an inner surface; and tab hooks 126 protruded from side

edges for coupling with coupling tabs 142 (refer to Fig. 12) of the grill 14.

[102] In detail, the cover guide 12 forms the front side of the air conditioning apparatus

10 together with the front cover 11. In other words, the cover guide 12 and the front

cover 11 forms the bottom side of the air conditioning apparatus 10 when the air con

ditioning apparatus 10 is mounted on a ceiling. The cover guide 12 prevents air taken

into the air conditioning apparatus 10 from escaping through sides of the air con

ditioning apparatus 10, such that the air can be guide to the filter 13.

[103] The control panel 2 1 is detachably mounted on a front upper portion of the cover

guide 12. The control box 19 is mounted on a side of the cover guide 12 opposite side

to the control panel 21. That is, the control box 19 is disposed between the cover guide



12 and the grill 14. Therefore, the control box 19 can be easily detached for repairing

by removing the control panel 21, instead of disassembling the cover guide 12 entirely.

[104] The cover guide 12 can be coupled to the grill 14 by slidingly inserting the coupling

rib 148a of the grill 14 into the sliding groove 124 formed in a bent end of the cover

guide 12, and by coupling the coupling tabs 142 of the grill 14 to the tab hooks 126

protruded from side edges of the cover guide 12. Then, the reinforcement ribs 125

extending from inner edge of the cover guide 12 are coupled to the grill 14.

[105] Further, as described above, the front cover 11 can be coupled to the cover guide 12

by inserting the hinges 115 of the front cover 11 into the hinge holes 121 of the cover

guide 12 and inserting the coupling hooks 114 of the front cover 11 into the coupling

holes 122 of the cover guide 12. Then, the safe ring connecting member 117 of the

front cover 11 is connected to the safe ring 128 of the cover guide 12, in order to

prevent the front cover 11 from falling to a floor.

[106] Handle grooves 120 are formed in both sides of the cover guide 12. A user can

easily and safely detach the front cover 11 from the air conditioning apparatus 10 using

the handle grooves 120.

[107] Hereinafter, the control panel 2 1 will be more fully described, and assembling of

the control panel 2 1 and the cover guide 12 will be described in detail with reference to

the accompanying drawings.

[108] Fig. 10 is a front perspective view of the control panel 2 1 according to the present

invention, and Fig. 11 is a rear perspective view of the control panel 21.

[109] Referring to Figs. 10 and 11, the control panel 2 1 is coupled to the control panel

receiving portion 123 formed in the top portion of the cover guide 12.

[110] In detail, the control panel 2 1 includes the coupling tabs 212 and coupling rib 212a

extending from edges, a rib handle 213 formed on a top surface, a remote signal

receiving portion 214 and the display windows 2 11 formed on one end, and display

PCB supporting ribs 215 protruded from a rear surface.

[Ill] In more detail, the coupling tabs 212 extend downward from the edge of the control

panel 2 1 in a vertical direction, and the coupling rib 212a is extends horizontally from

the edge of the control panel 21. Further, the coupling rib 212a is protruded from the

rear surface of the control panel 2 1 into a L-shape. The coupling rib 212a includes a

protrusion formed on a top surface to a predetermined size. The protrusion is to be

inserted into the coupling hole 127a formed in the cover guide 12. The coupling tabs

212 include holes having a predetermined size for receiving the coupling protrusions

127 formed on the cover guide 12.

[112] Since the rib handle 213 is formed on the top surface of the control panel 21, a user

can easily mount and detach the control panel 2 1 using the rib handle 213.

[113] The display PCB substrate (not shown) is mounted on a side of the control panel 2 1



opposite to the remote signal receiving portion 214 and the display windows 211. The

display PCB substrate includes LEDs and a remote signal sensor for displaying the op

erational state of the air conditioning apparatus 10. The display PCB substrate mounted

on the control panel 2 1 is spaced a predetermined distance from the surface of the

control panel 2 1 by the display PCB supporting ribs 215. Therefore, even when the

display PCB substrate is overheated, the possibility of fire or damaging the control

panel 2 1 can be prevented. The remote signal senor of the display PCB substrate is

located under the remote signal receiving portion 214, and the LEDs of the display

PCB substrate is located under the display windows 211. The display windows 211 has

a cylindrical shape extending a predetermined length from the rear surface of the

control panel 21, such that light emitted from the LEDs can be projected through the

display windows 211 without diffusion. The light projected through the display

windows 211 passes through the transparent windows 116 of the front cover 11, such

that a user can see the light.

[114] The control panel 2 1 can be mounted on the cover guide 12 by inserting the

coupling rib 212a into the rear surface of the cover guide 12 to fit the protrusion

formed on the coupling rib 212a into the coupling hole 127a of the cover guide 12, and

by coupling the coupling tabs 212 to the coupling protrusions 127 of the cover guide

12 while holding the control panel 2 1 against the top surface of the cover guide 12.

[115] Fig. 12 is a plan perspective view of the grill 14 of the air conditioning apparatus

according to the present invention, Figs. 13 and 14 are bottom perspective views of the

grill 14, and Fig. 15 is a bottom perspective view of the grill 14 with the filter 13.

[116] Referring to Figs. 12 to 15, the shroud 145 having a predetermined diameter is

mounted on a center portion of the grill 14 for guiding air drawn by the fan 15 in an

upward direction.

[117] In detail, an orifice 143 is formed through center portions of the grill 14 and the

shroud 145. Further, the grill 14 includes the air guide 144 formed on one side of a top

portion. The air guide 144 is curved with a predetermined curvature. Air passes

through the orifice 143 and then guided by the air guide 144.

[118] In more detail, the shroud 145 can be detachably mounted on the grill 14 or the

shroud can be formed integrally with the grill 14. The inner edge of the shroud 145 is

curved into a bell shape along air flow passing through the orifice 143 to minimize

resistance to the air flow. The fan 15 is disposed on the shroud 145, such that the fan

15 can be easily removed by detaching the shroud 145 instead of disassembling the

grill 14 entirely.

[119] The grill 14 includes the discharge grill 141 on side portions. The discharge grill

141 includes a plurality of ribs arranged at regular intervals. The air guide 144 guide

air to the discharge grill 141 where the air is discharged to the indoor area. Referring



again to Fig. 12, a distance A between one end of the air guide 144 and the orifice 143

is smaller than a distance B between the other end of the air guide 144 and the orifice

143. In this structure, air dawn by the fan 15 flows to the discharge grill 141 while

swirling counterclockwise. That is, the velocity of the swirling air increases as the

swirling air is guided by the air guide 144 approaching toward the orifice 143 in B to A

direction. Therefore, the air can be discharged through the discharge grill 141 at a high

velocity, enabling the discharged air to circulate throughout the indoor area.

[120] A portion of the grill 14 located adjacent to the air guide 144 is bent downwardly.

Behind the air guide 144, a suction hole and an exhaust hole of the rear panel 16 are

positioned when assembled. The downwardly bent portion of the grill 14 is divided

into two parts (a first part and a second part) by a compartment wall 146. The first part

of the downwardly bent portion of the grill 14 is formed with an outdoor air in

troducing hole 148b connected to the orifice 143, and the second part is blocked. The

blocked second part forms the exhaust grill 148. An exhaust duct is connected to the

exhaust grill 148, and a supply duct is connected to the first part where the outdoor air

introducing hole 148b is formed. Therefore, outdoor air flowing to the indoor area is

not mixed with indoor air flowing to the outdoor area owing to the compartment wall

146.

[121] In detail, the exhaust grill 148 is directly connected to the exhaust duct. Indoor air is

sucked through the exhaust grill 148 and then expelled to the outdoor area through the

exhaust duct. The exhaust grill 148 is formed across a side and a bottom of the

downwardly bent portion, such that more indoor air can be sucked through the exhaust

grill 148. The plurality of ribs formed on the discharge grill 141 and the exhaust grill

148 are integrally connected. A portion of the grill 14 opposite to the exhaust grill 148

(i.e., the first part where the supply duct is connected) are closed, such that outdoor air

supplied from the supply duct can be guided to the filter 13 through the outdoor air in

troducing hole 148b without leakage.

[122] As shown in Fig. 13, the innermost rib formed on the downwardly bent portion of

the grill 14 is the coupling rib 148a that slides into the sliding groove 124 of the cover

guide 12 when the cover guide 12 is coupled to the grill 14.

[123] The coupling tabs 142 extend downward from an edge of the grill 14. When

assembled, the tab hooks 126 of the cover guide 12 are inserted into the coupling tabs

142.

[124] The grill 14 includes a rectangular filter housing 147 that extends from a bottom

surface to a predetermined height. The filter housing 147 receives the filter 13 (refer to

Fig. 15). As shown in Fig. 13, outdoor air supplied from the supply duct flows along

the outside of the filter housing 147 to the filter 13 over the filter housing 147.

[125] The filter housing 147 includes a plurality of filter holding ribs 147a formed on a



lower edge. When the air conditioning apparatus 10 is mounted on a ceiling, the filter

housing 147 is located on a bottom surface of the grill 14. Therefore, if the front cover

11 is opened to clean or replace the filter 13, the filter 13 can fall undesirably from the

filter housing 147. The filter holding ribs 147a prevents such an undesired falling of

the filter 13.

[126] When assembled, the rear panel 16 is placed on the top of the grill 14 in tight

contact with the air guide 144. In detail, the grill 114 is positioned as shown in Fig. 12

and then the rear panel 16 is placed on the top of the grill 14 in tight contact with the

air guide 144. Therefore, outdoor air sucked from the supply duct cannot flow between

the air guide 144 and the rear panel 16 toward the discharge grill 141. That is, the

outdoor air surely passes through the filter 13 in a bottom-to-top direction of the filter

13.

[127] The grill 14 further includes a slope 149 on a lower edge. A lower end of the slope

149 reaches the filter housing 147. Therefore, outdoor air supplied from the supply

duct flows along the filter housing 147 and the slope 149 and then reaches the filter 13

along an inner surface of the cover guide 12 mounted on the bottom side of the grill 14.

[128] A CO sensor or a volatile organic compounds (VOC) senor is mounted on one side

of an outer surface of the filter housing 147. In detail, as one way of evaluating air

pollution, the CO sensor is used to measure the CO
2

level of the indoor air. The VOC

sensor measures the VOC level of the indoor air for determining how much harmful

substances are contained in the indoor air. Here, the term VOC (volatile organic

compounds) is used to denote all kinds of organic compounds that are contained in air

in gas phase, although they are in solid or liquid state under room temperature/

pressure. High VOC level causes painful symptoms or diseases such as respiratory

diseases, allergic diseases, and headaches.

[129] The CO sensor or the VOC sensor can be installed in the air conditioning apparatus

10 as a built-in device and controlled by a controller. Alternatively, such a sensor can

be mounted on a wall or a ceiling as a separate device. In this case, the senor can be

controlled with a remote control.

[130] In the former case, the sensor can be mounted on one side of the grill 14. Par

ticularly, the filter housing can include a CO sensor mounting portion and/or a VOC

sensor mounting portion on an outer surface.

[131] The CO sensor mounting portion includes CO sensor mounting ribs 147b formed

on one side of the outer surface of the filter housing 147, and a CO sensor fixing hook

147c formed between the CO sensor mounting ribs 147b and having a predetermined

elasticity.

[132] The VOC sensor mounting portion includes VOC sensor mounting ribs 147d

formed on one side of the outer surface of the filter housing 147, and a VOC sensor



fixing hook 147e formed between the VOC sensor mounting ribs 147d and having a

predetermined elasticity, and supporting ribs 147f for supporting the VOC sensor. The

mounting ribs 147b and 147d extend vertically and have a predetermined length for

slidingly receiving the sensors. The fixing hooks 147c and 147e are formed on a lower

end of the filter housing 147 and have a predetermined length for hooking top portions

of the sensors. The CO sensor mounting portion and the VOC sensor mounting

portion can be formed on the same surface of the filter housing 147 or on opposing

surfaces of the filter housing 147.

[133] The grill 14 further includes shroud coupling holes 140a and a rib hole 140b in an

inner surface. The shroud coupling holes 140a and the rib hole 140b are spaced a pre

determined distance from the orifice 143. The shroud 145 includes corresponding

portions on a bottom surface and a top surface for coupling with the shroud coupling

holes 140a and the rib hole 140b. The coupling portions of the shroud 145 will be

described later in detail.

[134] The grill 14 further includes control box coupling bosses 149a between the filter

housing 147 and the slope 149, and control box coupling ribs 149b extending form an

edge of the slope 149 and bent at a predetermined angle. When assembled, the

coupling ribs 147b are coupled to one side of a bottom surface of the control box 19,

and the coupling bosses 149a are coupled to the other side of the bottom surface of the

control box 19 by fasteners such as screws. Therefore, the control box 19 can be

securely fixed to the bottom of the grill 14. Hereinafter, the installation of the control

box 19 will be more fully described with reference to the accompanying drawings.

[135] Fig. 16 is an enlarged perspective view of portion A of Fig. 14, showing the grill 14

before the control box 19 is coupled to the grill 14, and Fig. 17 is an enlarged

perspective view of portion A of Fig. 14, showing the grill after the control box 19 is

coupled to the grill 14.

[136] Referring to Figs. 16 and 17, the control box 19 includes a housing 19 in which a

main PCB substrate is accommodated, and a cover 192 covering a top portion of the

housing 191.

[137] In detail, the housing 191 has a rectangular shape and includes a substrate receiving

room. The housing 191 further includes fixing ribs 193 extending from both side ends

of a lower surface, substrate supporting ribs (not shown) arranged on an inner bottom

surface at regular intervals, and substrate coupling bosses 191 formed on corners of the

inner bottom surface. The housing 191 further includes cover coupling ends 194

formed on both side edges for coupling with the cover 192, bent insert ribs 196 formed

on a front bottom portion, and coupling hooks 195 and guide ribs 197 formed on a font

top edge.

[138] In more detail, the fixing ribs 193 include coupling holes, such that fasteners can be



inserted into the control box coupling bosses 149a of the grill 14 through the coupling

holes of the fixing ribs 193. The PCB substrate is disposed on the substrate supporting

ribs such that the PCB substrate can be placed off the housing 191. Therefore, heat

generated from the PCB substrate is not readily transferred to the housing 191 by

conduction. The PCB substrate can be firmly fixed to the housing 191 by fitting

fasteners into the substrate coupling bosses 191b.

[139] The cover 192 includes wings on both sides, housing coupling holes 199 formed in

the wings, and coupling ribs 198 formed on a front lower edge.

[140] In detail, the cover 192 is coupled to the housing 191 by inserting fasteners through

the housing coupling holes 199 of the cover 192 and the holes formed in the housing

coupling ends 194 of the housing 191. Before inserting the fasteners, the coupling ribs

198 of the cover 192 are slid to the coupling hooks 195 of housing 191.

[141] Further, the insert ribs 196 formed on the housing 191 are slid into the control box

coupling ribs 149b.

[142] In detail, the control box coupling ribs 149b are bent into a " r " shape, such that the

insert ribs 196 can be slid into the bent portions. When the insert ribs 196 are fully slid

into the control box coupling ribs 149b, the fixing ribs 193 are placed on the control

box coupling bosses 149a. Then, fasteners such as screws are inserted into the control

box coupling bosses 149a through the fixing ribs 193. In this way, the housing 191 can

be securely fixed to the grill 14.

[143] Further, the coupling ribs 198 formed on the front of the cover 192 are slidingly

coupled to the coupling hooks 195 of the housing 191.

[144] In detail, the coupling hooks 195 have a similar shape to the shape of the control

box coupling ribs 149b. The coupling hooks 195 are formed into a hook shape by

broadening one ends in a downward direction. The coupling ribs 198 are also formed

into a hook shape by extending one end upwardly. Therefore, after the coupling ribs

198 are fully slid into the coupling hooks 195, the coupling ribs 198 and the coupling

hooks 195 are not easily separated. The guide ribs 197 are horizontally located at a pre

determined distance from the coupling hooks 195 for guiding the sliding of the

coupling ribs 198. That is, the coupling ribs 198 are inserted into the coupling ribs 195

while sliding on the guide ribs 197.

[145] When the coupling ribs 198 are fully inserted into the coupling hooks 195, the

housing coupling holes 199 are placed on the coupling ends 194. Then, fasteners such

as screws are inserted into the coupling ends 194 through the housing coupling holes

199.

[146] The housing 191 and the cover 192 are covered with a metal plate. Therefore, even

when the PCB substrate accommodated in the housing 191 is overheated and burned,

other components can be protected.



[147] With this structure, the housing 191 can be easily mounted on the grill 14 using

fewer fasteners.

[148] Fig. 18 is a plan perspective view of the shroud 145 according to the present

invention, and Fig. 19 is a bottom perspective view of the shroud 145.

[149] Referring to Figs. 18 and 19, the shroud 145 is coupled to the grill 14 at the orifice

143 for guiding air up to the rear panel 16.

[150] In detail, the shroud 145 includes a bell mouth 145a formed on an inner edge and

having a predetermined curvature, a plurality of coupling bosses 145b formed on a

bottom surface, and a coupling rib 145b protruded from a top surface. The coupling rib

145b can be formed by lancing.

[151] In more detail, as shown in Fig. 14, the shroud 145 is mounted on the bottom

surface of the grill 14. Since Fig. 14 is a bottom perspective view of the grill 14, the

shroud 145 is mounted on a top surface of the grill 14 in Fig. 14. The coupling bosses

145c include through-holes corresponding to the shroud coupling holes 140a (refer to

Fig. 12) formed in the grill 14. Fastens such as screws are inserted through the

coupling bosses 145c and the shroud coupling holes 140a. When assembled, the top

surface of the shroud 145 makes tight contact with the bottom surface of the grill 14,

and the coupling bosses 145c face a floor. The coupling rib 145b formed on the top

surface of the shroud 145 is inserted into the rib hole 140b (refer to Fig. 12) formed in

the grill 14.

[152] The mounting of the shroud 145 on the grill 14 will now be more fully described.

First, the coupling rib 145b is inserted into the rib hole 140b. Next, the top surface of

the shroud 145 is abutted against the bottom surface of the grill 14. Then, fasteners

such as screws are inserted through the shroud coupling holes 140a and the coupling

bosses 145c.

[153] Fig. 20 is a bottom perspective view of the air conditioning apparatus 10 when the

front cover 11, the cover guide 12, and the filter 13 are removed, and Fig. 2 1 is a

sectional view taken along line II-II' of Fig. 20.

[154] Referring to Figs. 20 and 21, in the air conditioning apparatus 10, the grill 14 is

mounted on the bottom of the rear panel 16, and the shroud 145 is mounted on the

center of the bottom surface of the grill 14. The fan 15 is disposed between the grill 14

and the rear panel 16.

[155] In detail, the fan 15 (or the fan motor 20) disposed between the grill 14 and the rear

panel 16 can be easily detached for repairing or replacement without disassembling the

entire air conditioning apparatus 10.

[156] In more detail, to repair or replace the fan 15, the front cover 11 is opened and the

filter 13 disposed at a lower portion of the grill 14 is removed to expose the shroud

145. Next, the shroud 145 is removed by removing fasteners from the coupling bosses



145c of the shroud 145 and releasing the coupling rib 145b from the rib hole 140b.

Since the orifice 143 formed in the center of the grill 14 has substantially the same size

as the fan 15, the fan 15 can be easily detached after fasteners inserted into ends of the

fan motor 20 are removed.

[157] Owing to this structure, even after the air conditioning apparatus 10 is installed on a

wall or a ceiling, the fan 15 or the fan motor 20 can be easily removed to repair or

replace it without disassembling the air conditioning apparatus 10. Further, it is not

required to remove the grill 14 from the rear panel 16 to detach the fan 15 or the fan

motor. Therefore, the air conditioning apparatus 10 can be easily assembled and

repaired.

[158] Furthermore, since the shroud 145 includes the bell mouth 145a on its inner edge

portion, air can move up to the fan 15 under less pneumatic resistance.

[159] Fig. 22 is an exploded perspective view of the filter 13 according to the present

invention.

[160] Referring to Fig. 22, the filter 13 includes a pre filter 131 removing dust particles

having a relatively large size, a high efficiency particulate air filter (HEPA) filter 132

removing tiny duct particles that are not removed by the pre filter 131, and a de-

odorization filter 133 removing odors.

[161] In detail, the HEPA filter 133 can remove tiny dust particles having a size larger

than 0.3 µm up to 99%. Further, the HEPA filter 133 can remove mildew, ticks, or the

like. Since the filter 13 has a triple structure, even tiny foreign substances can be

almost perfectly removed from air passing through the filter 13. Therefore, clean air

can be discharged form the air conditioning apparatus 10 to an indoor area.

[162] Fig. 23 is a front perspective view of the installation bars 18 according to the

present invention, and Fig. 24 is a rear perspective view of the installation bars 18.

[163] Referring to Figs. 23 and 24, the installation bar 18 has a predetermined length and

width. The installation bar 18 has a downwardly-bent end for coupling with the in

stallation case 17.

[164] In detail, the installation bar 18 includes a bracket 181 having a predetermined

length, bent tabs 182 extending from a bottom surface of the bracket 181 and bent into

a L-shape, fixing ribs 183 formed on inner surfaces of the bent tabs 182 in a length

direction, and coupling holes 184 formed through the bracket at predetermined

intervals.

[165] In more detail, the bent tabs 182 are formed on the bottom surface of the bracket

181 at regular intervals. When assembled, the bracket 181 is disposed on a bracket

surface 166 (refer to Fig. 26) formed on a top portion of the rear panel 16, and the bent

tabs 182 are inserted into bent tab holes 167 (refer to Fig. 26) formed on the top

portion of the rear panel 16. The fixing ribs 183 are inserted into rib slits 168 (refer to



Fig. 26) formed in the top portion of the rear panel 16.

[166] The installation bar 18 is fixed to a place on which the air conditioning apparatus 10

is to be mounted. In detail, the long side of the bracket 181 is attached to an installation

place such as a ceiling, and fasteners are fixed to the ceiling through the coupling holes

184 for securely fixing the installation bar 18 to the ceiling. Then, the air conditioning

apparatus 10 is coupled to the fixed installation bar 18. The installation bar 18 and the

installation case 17 can be fixed to a wall or a ceiling when a building is constructed.

[167] In detail, after the installation bar 18 is fixed to the ceiling, the rear panel 16 is

pushed against the installation bar 18 for inserting the bent tabs 182 of the installation

bar 18 into the bent tab holes 167. Then, the rear panel 16 is pushed toward a wall for

inserting the fixing ribs of the installation bar 18 into the rib slits 168 of the rear panel

16. That is, the air conditioning apparatus 10 can be simply mounted on the ceiling by

pushing the air conditioning apparatus 10 toward the wall while holding the air con

ditioning apparatus 10 against the ceiling. The air conditioning apparatus 10 can be

easily detached from the ceiling by pulling the air conditioning apparatus 10 forwardly

and downwardly.

[168] Fig. 25 is a bottom perspective view of the rear panel 16 according to the present

invention, and Fig. 26 is a plan perspective view of the rear panel 16.

[169] Referring to Figs. 25 and 26, the rear panel 16 of the air conditioning apparatus 10

can be mounted on a ceiling using the installation bar 18.

[170] In detail, the rear panel 16 includes an exhaust hole 162 formed in one side and

connected to an exhaust duct, a suction hole 163 formed beside the exhaust hole 162

and connected to a supply duct, an installation bar mounting structure formed on both

side of a top surface, an air guide rib 164 formed on a bottom surface and having the

same curvature as the air guide 144 of the grill 14, and a discharge guide 165 formed

on both sides of the bottom surface at a predetermined angle.

[171] In more detail, the rear panel 16 includes one side bent downward at right angles,

and the exhaust hole 162 and the suction hole 163 are formed in the bent portion of the

rear panel 16. The bent portion of the rear panel 16 is recessed to a predetermined

depth, thereby forming an install case receiving portion 169. A wiring penetration hole

169a is formed through one side of the install case receiving portion 169, such that

wiring can be connected to inner electric components through the wiring penetration

hole 169a. Guide ribs 161 are formed on edges of the suction hole 163 and the exhaust

hole 162 to a predetermined length, preventing leakage of air passing through the

suction hole 163 and the exhaust hole 162. Each of the guide ribs 161 has a lower edge

longer than an upper edge. Therefore, leakage of suction air and exhaust air can be

prevented, regardless of whether the supply duct and the exhaust duct are horizontally

connected to the rear panel 16 through a wall or vertically connected to the rear panel



16 through a ceiling. In detail, when the supply duct and the exhaust duct are hor

izontally connected to the air conditioning apparatus 10, horizontal air flow channels

are formed. When the supply duct and the exhaust duct are vertically connected to the

air conditioning apparatus 10, air flow channels are bent at right angles. To install the

air conditioning apparatus 10 on a wall or ceiling regardless of the positions of the

supply duct and the exhaust duct and prevent air leakage between the air conditioning

apparatus 10 and the supply duct and the exhaust duct, the lower edges of the guide

ribs 161 are longer than the upper edges of the guide ribs 161. Meanwhile, the in

stallation case 17 is disposed between the air conditioning apparatus 10 and two ducts.

The installation case 17 will be described later in detail with reference to the ac

companying drawings.

[172] The discharge guide 165 is detachably coupled to the rear panel 16 to guide air

sucked by the fan 15 to the discharge grill 141 of the grill 14. As mentioned above, the

base panel 22 formed of a metal is attached on the top of the rear panel 16 to increase

the strength of the rear panel 16. That is, the rear panel 16 is prevented from bending

by the weight of a motor mounted on a lower portion of the rear panel 16.

[173] The installation bar mounting structure of the rear panel 16 includes the bracket

surface 166, the bent tab holes 167, and the rib slits 167. When assembled, the bent

tabs 182 of the installation bar 18 are inserted into the bent tab holes 167, the fixing

ribs 183 of the installation bar 18 are inserted into the rib slits 168.

[174] In detail, first, the installation bar 18 is fixed to a ceiling. Next, the bent tabs 182 are

inserted into the bent tab holes 167 while holding the rear panel 16 against the in

stallation bar 18 fixed to the ceiling. Then, the fixing ribs 183 are inserted into the rib

slits 168 of the rear panel by pushing the rear panel 16 to a wall. That is, the air con

ditioning apparatus 10 can be easily mounted on the ceiling by pushing the air con

ditioning apparatus 10 to the wall while holding the air conditioning apparatus 10

against the ceiling. Further, the air conditioning apparatus 10 can be easily detached by

pulling the air conditioning apparatus 10 in a forward direction and in a downward

direction.

[175] The fan motor 20 is mounted on the center of the bottom surface of the rear panel

16, and a motor mount 201 encloses the fan motor 20. The motor mount 201 is coupled

to the rear panel 16 using vibration damping members 202 and fasteners.

[176] The air guide rib 164, which is formed on the bottom surface of the rear panel 16

and have the same curvature as the air guide 144, makes contact with an end of the air

guide 144 when the rear panel 16 and the grill 14 are coupled. Therefore, outdoor air

introduced into the air conditioning apparatus 10 through the suction hole 163 can be

prevented from flowing directly to the fan 15. Air sucked by the fan 15 and cleaned by

the filter 13 is guided to the discharge grill 141 by the discharge guide 165. Further,



since the discharge guide 165 is disposed just under the installation bar mounting

structure, air can be prevented form escaping through the rib slits 168 or the bent tab

holes 167.

[177] Fig. 27 is a sectional view taken along line HI-HI' of Fig. 25.

[178] Referring to Fig. 27, the fan motor 20 is mounted on the bottom surface of the rear

panel 16 and supported by the motor mount 201. The vibration damping members 202

are coupled to ends of the motor mount 201 and fixed to the rear panel by fasteners.

[179] In detail, during operation, the fan motor 20 generates noise and vibration. These

noise and vibration can be transmitted to other components of the air conditioning

apparatus 10, causing damage to them. The vibration damping members 202 absorbs

the vibration transmitted from the fan motor 20 through the motor mount 201.

[180] Further, since the fan motor 20, the motor mount 201, and the vibration damping

member 202 are separately provided and assembled together, vibration disappears

rapidly while transferring therebetween. In detail, the fan motor 20 is coupled to the

motor mount 201 using fasteners. The motor mount 201 is not directly mounted on the

rear panel 16. Instead, the vibration damping members 202 are disposed between the

motor mount 201 and the rear panel 16, and fasteners are applied to the vibration

damping members 202 to fix the motor mount 201.

[181] That is, the fan motor 20 is not directly coupled to the rear panel 16, and the motor

mount 201 is not directly coupled to the rear panel 16. Therefore, vibration generated

by the fan motor 20 is not directly transmitted to the rear panel 16. In addition, the

vibration damping member 202 includes a groove formed in an outer surface and

having a predetermined depth. Vibration from the fan motor 20 is further damped by

the groove formed in the vibration damping member 202.

[182] Furthermore, since the metal base panel 22 is mounted on the top of the rear panel

16, the rear panel 16 can stably support the weights of the fan motor 20 and the fan 15

coupled to a shaft of the fan motor 20.

[183] Fig. 28 is an exploded perspective view of the rear panel 16 according to the present

invention.

[184] Referring to Fig. 28, the discharge guide 165 is detachably coupled to the lower

portion of the rear panel 16, and the base panel 22 is mounted on the top portion of the

rear panel 22.

[185] In detail, the discharge guide 165 coupled to the rear panel 16 is sloped down from

a bottom edge of the rear panel 16.

[186] The discharge guide 165 has a U-shape corresponding to three neighboring edges of

the rear panel 16. The discharge guide 165 includes a plurality of protruded stoppers

165a formed on outer edges and coupling bosses formed on inner edges.

[187] The rear panel 16 includes stopper recesses 165c formed in edges for receiving the



protruded stoppers 165a and coupling bosses 160 corresponding to the coupling bosses

165b.

[188] With this structure, the protruded stoppers 165a of the discharge guide 165 are

inserted into the stopper recesses 165c of the rear panel 16, and fasteners such as

screws are fitted into the coupling bosses 165b 160 of the discharge guide 165 and the

rear panel 16.

[189] Fig. 29 is a perspective view of the shield member 23 according to the present

invention, and Fig. 30 is a bottom perspective view of the air conditioning apparatus

with the shield member 23 according to the present invention.

[190] Referring to Figs. 29 and 30, the air conditioning apparatus 10 includes the

discharge grill 141 on a side portion and the exhaust grill 148 on a bottom portion. In

detail, the discharge grill 148 is formed on front, left, and right sides of the air con

ditioning apparatus 10. The air conditioning apparatus 10 includes an exhaust hole in a

back side for expelling indoor air to the outdoor area and a suction hole in the back

side for introducing outdoor air. In more detail, the installation case 17 is mounted on

the back side of the air conditioning apparatus 10. The installation case 17 includes a

suction hole 173 for sucking outdoor air and an exhaust hole 172 for expelling indoor

air to the outdoor area. The suction hole 173 communicates with the outdoor air

suction hole 148b of the grill 14, the exhaust hole 172 communicates with the exhaust

grill 148 of the grill 14.

[191] The shield member 23 is detachably attached to the discharge grill 141 of the grill

14.

[192] In detail, the back side of the air conditioning apparatus 10 on which the installation

case 17 is mounted is attached to a wall, where a supply duct and an exhaust duct are

connected to the air conditioning apparatus 10. In some cases, one side of the air con

ditioning apparatus 10 can face with a wall. That is, the air conditioning apparatus 10

can be installed on a corner of a room. In this case, the right or left side of the

discharge grill 141 faces or makes contact with the wall. Therefore, air cannot be ef

ficiently discharged through the discharge grill 141 facing the wall. Further, air can

flow back into the air conditioning apparatus 10 from the discharge grill 141 facing the

wall, increasing flow resistance.

[193] To solve these problems, the shield member 23 is attached to one side of the

discharge grill 141 facing the wall. In this case, air guided by the air guide 144 is

discharged through the discharge grill 141 except the portion shielded by the shield

member 23. Therefore, air is not discharged through the portion of the discharge grill

141 facing the wall, decreasing flow loss.

[194] In detail, the shield member 23 includes hook ends 233 on both sides and/or a

center portion for coupling with supporting ribs (not shown) of the discharge grill 141.



[195] In more detail, the hook ends 233 formed on both ends of the shield member 23 are

bent outwardly and hitched on the supporting ribs of the discharge grill 141 when the

shield member 23 is attached to the discharge grill 141. The hook ends 233 formed on

the center portion of the shield member 23, such that the shield member 23 can be

more firmly attached to the discharge grill 141. The shield member 23 further includes

shield ribs 231 on an inner surface and rib grooves 232 between the shield ribs 231.

Therefore, when the shield member 23 is attached to the discharge grill 141, empty

spaces formed between ribs of the discharge grill 141 can be shield by the shield ribs

231. Here, the ribs of the discharge grill 141 are inserted into the rib grooves 232 of the

shield member 23.

[196] Fig. 3 1 is a perspective view showing a first embodiment of the installation case of

the air conditioning apparatus 10 according to the present invention.

[197] Referring to Fig. 31, an installation case 17 of the current embodiment is char

acterized in that the installation case 17 is coupled to the air conditioning apparatus 10

when the air conditioning apparatus 10 is connected to a supply duct and an exhaust

duct that are formed through a wall. The installation case 17 is mounted on the in

stallation case receiving portion 169 formed in a side of the rear panel 16.

[198] In detail, the installation case 17 includes bar receiving surfaces 171 on both top

sides for receiving one ends of the installation bars 18, a wiring penetration hole 174

formed in an edge portion, and a suction hole 173 and an exhaust hole 172 formed

through a front portion. The guide ribs 161 of the rear panel 16 are inserted into the

suction hole 173 and the exhaust hole 172. Therefore, air flowing through the suction

hole 163 and the exhaust hole 162 of the rear panel 16 can be prevented from escaping

owing to the guide ribs 161.

[199] Fig. 32 is a perspective view showing a second embodiment of the installation case

of the air conditioning apparatus 10 according to the present invention.

[200] Referring to Fig. 31, an installation case 27 of the current embodiment is char

acterized in that the installation case 27 is coupled to the air conditioning apparatus 10

when the air conditioning apparatus 10 is connected to a supply duct and an exhaust

duct that are formed through a ceiling.

[201] In detail, the installation case 27 includes a suction hole 273 and an exhaust hole

272 that are formed from a front surface to a top surface, bar receiving surfaces 271

formed in both top sides for receiving the installation bars 18, and bar inserting holes

271a formed in rear ends of the bar receiving surfaces 271 and having a predetermined

width.

[202] In more detail, the bent end of the installation bar 18 is inserted into the bar

inserting hole 271a. The suction hole 273 and the exhaust hole 272 of the installation

case 27 are connected to the suction hole 163 and the exhaust hole 162 of the rear



panel 16, respectively.

[203] In this case, the guide ribs 16 of the rear panel 16 are fitted around the suction hole

273 and the exhaust hole 272, such that outdoor air supplied into the air conditioning

apparatus 10 from the supply duct cannot escape to the outside while passing through

the suction hole 273 of the installation case 27. Further, indoor air expelled from the

air conditioning apparatus 10 to the exhaust duct cannot escape to the outside while

passing through the exhaust hole 272 of the installation case 27.

[204] Fig. 33 shows a first embodiment of installing the air conditioning apparatus 10 in a

building according to the present invention.

[205] Referring to Fig. 33, in this embodiment, a supply duct and an exhaust duct are

formed in a wall of the building for connection with the air conditioning apparatus 10.

[206] In detail, a duct member 30 includes a supply duct 3 1 (refer to Fig. 34) and an

exhaust duct 32 (refer to Fig. 34). The duct member 30 is formed in the wall of the

building. In this case, the installation bar 17 of Fig 3 1 having the suction hole 173 and

the exhaust hole 172 in a front-to-back direction is used for installing the air con

ditioning apparatus 10 in the building. In detail, the installation case 17 and the in

stallation bars 18 are coupled to each other and then attached to a ceiling while

aligning the suction hole 173 and the exhaust hole 172 with the supply duct 3 1 and the

exhaust duct 32. Next, fasteners are inserted into the ceiling through the coupling holes

184 of the installation bars 18 for securely fix the installation bars 18 and the in

stallation case 17 to the ceiling. Then, the air conditioning apparatus 10 is pushed in

the direction of arrow to coupling the installation bars 18 to the installation bar

mounting structure of the rear panel. In this way, the air conditioning apparatus 10 can

be mounted on the ceiling.

[207] Fig. 34 is an exploded perspective view showing an air flow throughout the air con

ditioning apparatus 10 in ventilation mode.

[208] Referring to Fig. 34, the suction hole 173 of the installation case 17 is connected to

the supply duct 31, and the exhaust hole 172 of the installation case 17 is connected to

the exhaust duct 32.

[209] In detail, outdoor air is introduced into the air conditioning apparatus 10 from the

supply duct 3 1 through the suction hole 163 of the rear panel 16. Here, the indoor air

suction hole 111 of the front cover 11 can be opened to perform both the ventilation

mode and cleaning mode, or closed to perform only the ventilation mode. For this, the

suction panel 112 may be openably mounted on the front cover 11 as described above.

[210] In more detail, outdoor air introduced through the suction hole 163 flows along the

filter housing 147 of the grill 14 down to a lower end of the filter housing 147 and

reaches the bottom of the filter 13. Then, the outdoor air passes through the filter 13

upwardly toward the fan 15. Here, since the pressure around the bottom of the filter 13



is lower than the atmospheric pressure due to the operation of the fan 15, the outdoor

air introduced through the suction hole 163 flows down to the bottom of the filter 13.

That is, since air flows from a high pressure area to a low pressure area, the outdoor air

flows along the filter housing 147 down to the bottom of the filter 13.

[211] Further, while passing through the filter 13 in an upward direction, the outdoor air

are sequentially cleaned by the pre filter 131, the HEPA filter 132, and the de-

odorization filter 133. After passing through the deodorization filter 133, the outdoor

air reaches fan 15 through the orifice 143. Since the fan 15 is a centrifugal fan that

sucks air in an axial direction and blows the air in a radial direction, the outdoor air is

horizontally blown by the fan 15. Then, the outdoor air is guided by the discharge

guide 165 of the rear panel 16 and the air guide 144 of the grill toward the discharge

grill 141. Finally, the outdoor air is discharged to an indoor area through the discharge

grill 141.

[212] While the outdoor air is introduced from the supply duct 31, polluted indoor air is

expelled through the exhaust door 32.

[213] In detail, a discharge fan can be installed in the exhaust duct 32 or on an end of the

exhaust duct 32 to indoor air through the exhaust duct 32. Further, a heat recovery

ventilator can be installed between the exhaust duct 32 and the supply duct 3 1 for heat

exchange.

[214] In more detail, when the pressure inside the exhaust duct 32 decreases by the

operation of the discharge fan connected to the exhaust duct 32, indoor air is

introduced into the exhaust duct 32 through the exhaust grill 148. As explained above,

the exhaust grill 148 is formed on a side portion and a bottom portion of the air con

ditioning apparatus 10 for rapidly discharge polluted indoor air to an outdoor area. The

indoor air sucked through the exhaust grill 148 does not flow to the suction hole 163

owing to the compartment wall 146 and the air guide 144 of the grill 14. The coupling

rib 148a of the grill inserted into the sliding groove 124 of the cover guide 12 is closed

at a portion facing the exhaust grill 148 and opened at a portion facing the suction hole

163. Therefore, the polluted indoor air is not introduced into the air conditioning

apparatus 10 while it is discharged through the exhaust grill 148.

[215] Fig. 35 is a bottom perspective view showing an air flow throughout the air con

ditioning apparatus 10 in cleaning mode.

[216] Referring to Fig. 35, in cleaning mode, indoor air is sucked through the indoor air

suction hole 111 and passes through the filter 13. While passing through the filter 13,

the indoor air is cleaned. Then, the indoor air is discharged back to an indoor area

through the discharge grill 141 of the grill 14.

[217] Meanwhile, when the cleaning mode is selected, the suction hole 173 connected to

the supply duct 3 1 can be closed.



[218] In detail, although the fan 15 rotates in the cleaning mode, the indoor air is not

sucked through the exhaust grill 148. Therefore, it is not required to screen the exhaust

hole 172 using an additional part. However, since the suction hole 173 communicates

with the filter 13, outdoor air can be introduced into the air conditioning apparatus 10

through the suction hole 173 when the indoor air is sucked through the indoor air

suction hole 111.

[219] Therefore, to perform only the cleaning mode by preventing outdoor air from

flowing into the air conditioning apparatus 10 through the suction holes 163 and 173

connected to the supply duct 3 1 in the cleaning mode, an additional mechanism can be

employed for selectively close the suction holes 163 and 173. In one embodiment, an

opening/closing unit can be installed on a front side or a back side of the suction hole

173 of the installation case 17. A micro computer can be used to automatically operate

the opening/closing unit according to a selected mode.

[220] Alternatively, the opening/closing unit can be installed on a front side of a back side

of the suction hole 163 of the rear panel 16. For example, a plate having a size larger

than or equal to that of the suction hole 163 or 173 can be rotatably or slidable installed

to selectively open and close the suction hole 163 or 173. Here, the opening/closing

mechanism is not limited. Various opening/closing mechanisms can be used.

[221] The air flow in the cleaning mode will now be more fully described. In cleaning

mode, the fan 15 is operated to suck air from an indoor area through the indoor air

suction hole 111. The sucked indoor air is cleaned while passing through the filter 13,

and then reaches the fan 15 through the orifice 143. The indoor air is blown by the fan

15 in a radial direction and guided by the air guide 144 and the discharge guide 165 to

the discharge grill 141 where the indoor air is discharged back to the indoor area.

[222] As described above, both in the cleaning mode and the ventilation mode, air

introduced into the air conditioning apparatus 10 passes through the filter 13.

Therefore, clean air can be supplied to the indoor area. Further, the discharge grill 141

is formed in three directions of the air conditioning apparatus 10, so that air discharged

from the air conditioning apparatus 10 into the indoor area can be circulated

throughout the indoor area. In other words, if the discharge grill 141 is formed in a

downward direction of the air conditioning apparatus 10, air discharged from the air

conditioning apparatus 10 cannot be circulated throughout the indoor area.

Furthermore, the exhaust grill 148 is formed on a side portion and a bottom portion of

the air conditioning apparatus 10, so that polluted indoor air can be rapidly expelled to

the outdoor area. In addition, the indoor air suction hole 111 is formed in the bottom of

the air conditioning apparatus 10, and the discharge grill 141 is formed on the side

portions of the air conditioning apparatus 10, so that air discharged from the discharge

grill 141 is not directly sucked through the indoor air suction hole 111. Further, in



cleaning mode, indoor air is sucked and discharged in multiple directions, so that the

indoor air can be quickly cleaned. Furthermore, the air conditioning apparatus 10 can

be operated in both ventilation and cleaning modes at the same time. On the contrarily,

the air conditioning apparatus 10 can be operated either in ventilation mode or in

cleaning mode by movably installing the suction panel 112.

[223] Fig. 36 shows a second embodiment of installing the air conditioning apparatus 10

in a building according to the present invention.

[224] Referring to Fig. 36, the air conditioning apparatus 10 is connected to a duct

member 30 formed in a ceiling.

[225] In detail, the air conditioning apparatus 10 can be connected to the duct member 30

formed in the ceiling by using the installation case 27 of Fig. 32. The suction hole 273

of the installation case 27 is connected to a branch supply duct 311 formed on a bottom

surface of a supply duct 31 of the duct member 30. The exhaust hole 272 of the in

stallation case 17 is connected to a branch exhaust duct 321 formed on a bottom

surface of an exhaust duct 32 of the duct member 30. Alternatively, the suction hole

273 and the exhaust hole 272 of the installation case 17 can be directly connected to

one ends of the supply duct 3 1 and the exhaust duct 32, respectively. In detail, when a

plurality of air conditioning apparatuses is connected to the duct member 30, the air

conditioning apparatuses may be connected to the duct member 30 through branch

ducts. On the contrary, when a single air conditioning apparatus is connected to the

duct member 30, the air conditioning apparatus may be directly connected to an end of

the duct member 30.

[226] Fig. 37 shows the air conditioning apparatus 10 connected to a heat recovery

ventilator 40 according to the present invention.

[227] Referring to Fig. 37, the air conditioning apparatus 10 is connected to the heat

recovery ventilator 40 through a duct member for heat exchange.

[228] In detail, one ends of a supply duct 31 and an exhaust duct 32 of the duct member

are connected to the air conditioning apparatus 10, and the other ends are connected to

the heat recovery ventilator 40. In the heat recovery ventilator 40, outdoor air to the air

conditioning apparatus 10 exchanges heat with indoor air from the air conditioning

apparatus 10. Therefore, the temperature of an indoor area is not rapidly fluctuated by

the outdoor air supplied to the indoor area. For example, when the indoor temperature

is higher than the outdoor temperature, heat is transferred from the indoor air

discharged from the air conditioning apparatus 10 to the outdoor air to decrease

temperature difference between the indoor area and the outdoor air supplied to the

indoor area, thereby preventing temperature fluctuation in the indoor area.

[229] Meanwhile, the heat recovery ventilator 40 is not used in cleaning mode. Therefore,

outdoor air is not introduced into the air conditioning apparatus 10 through the supply



duct 3 1 when indoor air is taken into the air conditioning apparatus 10 through the

indoor air suction hole 111 in the cleaning mode. As a result, an additional shield unit

is not required to screen the out door air suction hole of the air conditioning apparatus

10 in the cleaning mode.

[230] When the supply duct 3 1 and the exhaust duct 32 are formed in a wall, the in

stallation case 17 having suction and exhaust holes in a side portion is used. Further,

when the supply duct 3 1 and the exhaust duct 32 are formed in a ceiling, the in

stallation duct 27 having suction and exhaust holes in a top portion is used. Therefore,

the air conditioning apparatus 10 can be properly installed according to the structure of

a building.

[231] It will be apparent to those skilled in the art that various modifications and

variations can be made in the present invention. Thus, it is intended that the present

invention covers the modifications and variations of this invention provided they come

within the scope of the appended claims and their equivalents.

Industrial Applicability
[232] As described above, since the air conditioning apparatus provides both the

ventilation and air-cleaning and supplies clean air even in ventilation mode by cleaning

supplied air using a filter, the air conditioning apparatus can be applied to various

fields.



Claims
[1] An air conditioning apparatus comprising:

a cover assembly including an indoor air suction hole;

a filter assembly cleaning indoor air sucked through the indoor air suction hole;

a grill including a discharge grill formed on a side for discharging the indoor air

cleaned by the filter assembly to an indoor area and an exhaust grill for

discharging indoor air to an outdoor area;

a fan assembly drawing indoor or outdoor air toward the grill; and

a rear panel coupled to the grill, the rear panel including a suction hole formed in

one side for introducing outdoor air and an exhaust hole formed beside the

suction hole for discharging indoor air to the outdoor area.

[2] The air conditioning apparatus according to claim 1, wherein the outdoor air is

sucked through the suction hole of the rear panel in a ventilation mode and is

discharged to the indoor area through the filter assembly and the discharge grill.

[3] The air conditioning apparatus according to claim 1, wherein the outdoor air is

sucked through the suction hole of the rear panel in a ventilation mode and

directed to a lower portion of the filter assembly along a filter housing formed on

a lower portion of the grill.

[4] The air conditioning apparatus according to claim 1, wherein the air passing

through the filter assembly flows through an orifice formed in a center portion of

the discharge grill and then discharged through the discharge grill.

[5] The air conditioning apparatus according to claim 4, wherein the air passing

through the orifice is guided to the discharge grill by an air guide formed on an

upper portion of the grill.

[6] The air conditioning apparatus according to claim 1, wherein the indoor air

suction hole of the cover assembly is opened in a ventilation mode such that a

cleaning mode is performed simultaneously in the ventilation mode.

[7] The air conditioning apparatus according to claim 1, wherein the indoor air

suction hole of the cover assembly is shield in a ventilation mode.

[8] The air conditioning apparatus according to claim 1, wherein the outdoor air and

the indoor air that are respectively sucked through the suction hole of the rear

panel and the indoor air suction hole of the cover assembly are cleaned while

passing through the filter assembly in a bottom-to-top direction.

[9] The air conditioning apparatus according to claim 1, wherein the indoor air is

sucked through the exhaust grill in a ventilation mode and discharged to the

outdoor area through an exhaust duct connected to the exhaust hole of the rear

panel.



[10] The air conditioning apparatus according to claim 1, wherein the indoor air is

sucked through the indoor air suction hole of the cover assembly in a cleaning

mode and discharged through the discharge grill of the grill in three directions

after passing through the filter assembly.

[11] The air conditioning apparatus according to claim 1, wherein the suction hole is

shielded in a cleaning mode.

[12] The air conditioning apparatus according to claim 1, wherein the filter assembly

comprises a pre filter for removing dust particles having a relatively large size

and a HEPA (high efficiency particulate air) filter for removing fine dust

particles, and

the grill further includes a shroud detachably coupled to a center portion thereof

and having an orifice hole for guiding the air from the filter assembly to the

discharge grill.

[13] The air conditioning apparatus according to claim 1, further comprising an in

stallation bar detachably coupled to a top surface of the rear panel.

[14] The air conditioning apparatus according to claim 1, further comprising an in

stallation case coupled to a back side of the rear panel and connected to a supply

duct or an exhaust duct.

[15] The air conditioning apparatus according to claim 14, wherein the supply duct or

the exhaust duct connected with the installation duct is connected to a heat

recovery ventilator.

[16] The air conditioning apparatus according to claim 1, further comprising a CO

sensor or a VOC (volatile organic compounds) sensor detachably mounted on

one side of an inner surface of the grill.

[17] The air conditioning apparatus according to claim 1, further comprising a shield

member screening one side of the discharge grill of the grill.

[18] The air conditioning apparatus according to claim 1, further comprising a base

panel stably mounted on a top surface of the rear panel.

[19] The air conditioning apparatus according to claim 1, wherein the fan assembly

comprises:

a centrifugal fan;

a motor rotating the centrifugal fan;

a motor mount supporting the motor; and

a vibration damping member connecting the motor mount and the rear panel and

absorbing vibration of the motor.

[20] The air conditioning apparatus according to claim 1, wherein the cover assembly

comprises:

a front cover formed with the indoor air suction hole;



a suction panel coupled to the front cover; and

a cover guide coupled to the grill and including a lower portion to which the

front cover is coupled.

[21] The air conditioning apparatus according to claim 20, further comprising a

control box disposed between the cover guide and the grill.

[22] An air conditioning apparatus comprising:

a main body including a front cover having an indoor air suction hole, a grill

having a discharge grill for discharging indoor air sucked through the indoor air

suction hole, and a rear panel coupled to a top portion of the grill; and

an installation member enabling the main body to be detachably mounted on a

ceiling or a wall.

[23] The air conditioning apparatus according to claim 22, wherein the installation

member comprises:

an installation bar detachably coupled to a top surface of the rear panel; and

an installation case coupled to one side of the rear panel and connected to one

end of the installation bar.

[24] The air conditioning apparatus according to claim 23, wherein the installation bar

comprises:

a bracket bent in a predetermined portion with a pretermined length;

at least one bent tab formed on a bottom surface of the bracket and bent with a

predetermined length; and

a rib formed on a inner center portion of the bent tab.

[25] The air conditioning apparatus according to claim 24, wherein the rear panel

comprises:

a bracket surface for receiving the bracket;

a bent tab hole formed in the bracket surface for receiving the bent tab; and

a rib slit for receiving the rib of the installation bar.

[26] The air conditioning apparatus according to claim 24, wherein the bent end of the

bracket of the installation bar is adhered to an outer surface of the installation

case or inserted into the installation case.

[27] The air conditioning apparatus according to claim 23, wherein the installation

case comprises:

an air suction hole formed in a front-to-rear direction and connected to a supply

duct; and

an exhaust hole formed in a front-to-rear direction and connected to an exhaust

duct.

[28] The air conditioning apparatus according to claim 23, wherein the installation

case comprises:



a air suction hole formed from a front surface to a top surface of the installation

case and connected to a supply duct; and

an exhaust hole formed from the front surface to the top surface of the in

stallation case and connected to an exhaust duct.

[29] An air conditioning apparatus comprising:

a rear panel including a suction hole, an exhaust hole, and a wiring penetration

hole that are formed in one side;

a discharge guide detachably mounted along an edge of a bottom surface of the

rear panel for guiding air discharge;

a motor assembly mounted on the bottom surface of the rear panel; and

a blower fan connected to the motor assembly.

[30] The air conditioning apparatus according to claim 29, wherein the discharge

guide comprises a plurality of protruded stoppers formed on an edge, and the rear

panel comprises a plurality of stopper recesses formed in an edge for receiving

the protruded stoppers.

[31] The air conditioning apparatus according to claim 29, further comprising:

a coupling boss formed on an edge of the discharge guide; and

a corresponding coupling boss formed on the bottom surface of the rear panel.

[32] The air conditioning apparatus according to claim 29, wherein the rear panel

further includes guide ribs extending from edges of the suction hole and the

exhaust hole.

[33] The air conditioning apparatus according to claim 29, wherein the discharge

guide detachably mounted on the rear panel at a predetermined angle to the edge

of the bottom surface of the rear panel.

[34] The air conditioning apparatus according to claim 29, wherein the motor

assembly comprises:

a fan motor mounted on the bottom surface of the rear panel;

a motor mount supporting the fan motor; and

a vibration damping member inserted through an end of the motor mount and

coupled to the rear panel for absorbing vibration of the fan motor.

[35] The air conditioning apparatus according to claim 34, wherein the end of the

motor mount is spaced a predetermined distance from the rear panel by the

vibration damping member.

[36] The air conditioning apparatus according to claim 34, wherein the vibration

damping member comprises at least one groove formed in an outer surface and

having a band-like shape.

[37] An air conditioning apparatus comprising:

a grill on which a control box is mounted at a predetermined position, the grill



including a discharge grill formed on a side portion;

a cover guide coupled to a lower portion of the grill;

a control panel detachably coupled to one side of the cover guide;

a front cover coupled to a lower portion of the cover guide and including an

indoor air suction hole in a center portion; and

a shield member screening a portion of the grill.

[38] The air conditioning apparatus according to claim 37, wherein the control panel

is positioned under the control box.

[39] The air conditioning apparatus according to claim 37, wherein the control panel

comprises a display PCB (printed circuit board) substrate mounted on a rear

surface.

[40] The air conditioning apparatus according to claim 37, further comprising:

a safe ring connected to one side of an inner surface of the cover guide; and

a safe ring connecting member formed on a rear surface of the front cover for

coupling with the safe ring.

[41] The air conditioning apparatus according to claim 37, further comprising:

a filter replacement detecting sensor mounted on a rear surface of the cover

guide; and

a detection rib formed on one side of a rear surface of the front cover for se

lectively making contact with the filter replacement detecting sensor according to

closing and opening of the front cover.

[42] The air conditioning apparatus according to claim 41, wherein a controller of the

air conditioning apparatus determines that a filter is replaced when the detection

rib is separated from the filter replacement detecting sensor and abutted on the

filter replacement detecting sensor again.

[43] The air conditioning apparatus according to claim 37, further comprising a

handle groove formed in an outer surface of the cover guide to a predetermined

depth.

[44] The air conditioning apparatus according to claim 37, further comprising at least

one reinforcement rib that extends a predetermined length from an inner edge of

the cover guide and couples to the grill.

[45] The air conditioning apparatus according to claim 37, further comprising:

a coupling hook protruded from an inner surface of the cover guide; and

a coupling tab protruded from an edge of the grill for coupling with the coupling

hook.

[46] The air conditioning apparatus according to claim 37, further comprising:

at least one coupling hook protruded from an edge of the front cover; and

a coupling hole formed in the cover guide for receiving the coupling hook.



[47] The air conditioning apparatus according to claim 37, further comprising:

a pair of hinges protruded from comers of a rear surface of the front cover; and

hinge holes formed in an end of the cover guide for receiving the pair of hinges.

[48] The air conditioning apparatus according to claim 37, wherein the shield member

is detachably mounted on the discharge grill.

[49] The air conditioning apparatus according to claim 37, further comprising hook

ends extending from each side and/or a center portion of the shield member.

[50] An air conditioning apparatus comprising:

a grill including a discharge grill, a filter housing formed on an inner bottom

surface, and an air guide formed on an upper portion;

a filter stacked inside the filter housing; and

a cover guide coupled to a bottom surface of the grill.

[51] The air conditioning apparatus according to claim 50, wherein the discharge grill

comprises a portion that is bent downwardly and divided into two parts by a

compartment wall.

[52] The air conditioning apparatus according to claim 51, wherein one of the two

parts is an outdoor air introducing hole region and the other of the two parts is an

exhaust grill region for expelling indoor air.

[53] The air conditioning apparatus according to claim 50, wherein the filter housing

comprises at least one filter holding rib formed on a lower edge for preventing

the filter from being undesirably removed.

[54] The air conditioning apparatus according to claim 50, further comprising an air

pollution sensor mounted on an outer surface of the filter housing.

[55] The air conditioning apparatus according to claim 50, further comprising:

a sensor mounting rib formed on an outer surface of the filter housing for

mounting the air pollution sensor; and

a sensor fixing hook extending from the filter housing for fixing the air pollution

sensor.

[56] The air conditioning apparatus according to claim 50, further comprising a

shroud detachably mounted on a center portion of the grill.

[57] The air conditioning apparatus according to claim 56, wherein the shroud

comprises at least one coupling boss formed on a bottom surface and having a

predetermined length, and a coupling rib extending from a top surface and bent

at a predetermined angle, and

the grill comprises a shroud coupling hole through which a fastener passes for

coupling with the coupling boss of the shroud therethrough, and a rib hole for

receiving the coupling rib of the shroud.

[58] The air conditioning apparatus according to claim 50, wherein the grill comprises



an orifice formed in a center portion and having a predetermined diameter, the

orifice being formed such that a distance between one end of the air guide and

the orifice is different from a distance between the other end of the air guide and

the orifice.

[59] An air conditioning apparatus comprising:

a grill including a filter housing in which a filter is accommodated, a coupling

boss formed on an outer surface of the filter housing, and a coupling rib formed

on an edge;

a control box including a housing and a cover covering the housing, the housing

being mounted on a bottom surface of the grill by the coupling boss and the

coupling rib; and

a fan installed on a upper portion of the grill for sucking air.

[60] The air conditioning apparatus according to claim 59, wherein the coupling rib is

bent into a " r " shape, and an insert rib is formed on an outer surface of the

housing for coupling with the coupling rib by sliding.

[61] The air conditioning apparatus according to claim 59, further comprising a fixing

rib extending from an outer surface of the housing and coupled to the coupling

boss of the grill by a fastening member.

[62] The air conditioning apparatus according to claim 59, further comprising:

a coupling hook protruded from an outer surface of the housing in an upward

direction; and

a coupling rib protruded from a lower side of an outer surface of the cover for

coupling with the coupling hook by sliding.

[63] The air conditioning apparatus according to claim 62, further comprising a guide

rib formed on the housing and located a predetermined distance away from the

coupling hook, the guide rib extending a predetermined length in a horizontal

direction for guiding movement of the coupling rib.

[64] The air conditioning apparatus according to claim 59, further comprising a metal

plate covering the housing and/or the cover.
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