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(57) In an air conditioner having an electrical equip-
ment box mounted on the outer surface of a unit body in
which an air blowing fan and an indoor heat exchanger
are mounted, the electrical equipment box has an ac-
commodating portion in which a control board is mount-
ed, and a projecting portion that is connected to the ac-
commodating portion so that the inside of the projecting
portion intercommunicates with the inside of the accom-

Air conditioner having electrical equipment box cooling mechanism

modating portion and has an air inlet port and an air dis-
charge port, and the unit body has an opening formed in
the outer surface thereof through which the projecting
portion of the electrical equipment box is inserted, the
projecting portion being secured to the outer side surface
of the unit body under the state that the projecting portion
projects through the opening into an air flowing passage
of the air blowing fan.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to an air condi-
tioner having an electrical equipment box on the outside
surface of an unit body set up in a ceiling space of a
building or the like.

2. Description of the Related Art

[0002] There is known an air conditioner in which an
electrical equipment box is provided on the outer surface
of a unit body which is set up in a ceiling space of a
building and contains a heat exchanger and an air blow-
ing fan therein (for example, see Japanese Patent No.
2,562,675). In this type of air conditioner, the unit body
is setupinthe ceiling space, and thus air heat-exchanged
by the heat exchanger in the unit body can be led to a
proper position in a room through an air blow-out duct
and blown out into the room, so that air-conditioning op-
eration can be implemented without spoiling the beautify
of the room.

[0003] A control board for controlling the operation of
an electrical expansion valve connected to the air blowing
fan and the heat exchanger is mounted in the electrical
equipment box. This control board generates heatin con-
nection with the driving operation of the air blowing fan
and the electrical expansion valve, and thus the temper-
ature in the electrical equipment box increases. There-
fore, it is necessary to cool the electrical equipment box.
[0004] However, the electrical equipment box is dis-
posed in the ceiling space together with the unit body,
and thus even when the electrical equipment box is pro-
vided with an opening intercommunicating with the ceil-
ing space, itisimpossible to sufficiently cool the electrical
equipment box. In addition, the air in the ceiling space
generally contains lots of dust, and thus a filter for re-
moving dust is required to be provided at the opening of
the electrical equipment box, so that the construction of
the electrical equipment box is cumbersome.

SUMMARY OF THE INVENTION

[0005] Therefore, an object of the present invention
has been implemented in view of the foregoing situation,
and has an object to provide an air conditioner in which
an electrical equipmentbox mounted on the outer surface
of an unit body set up in a ceiling space of a building can
be simply cooled.

[0006] In order to attain the above obj ect, according
to the present invention, in an air conditioner having an
electrical equipment box mounted on the outer surface
of a unit body in which an air blowing fan and an indoor
heat exchanger are mounted, the electrical equipment
box has an accommodating portion in which a control

10

15

20

25

30

35

40

45

50

55

board is mounted, and a projecting portion that is con-
nected to the accommodating portion so that the inside
of the projecting portion intercommunicates with the in-
side of the accommodating portion and has an air inlet
port and an air discharge port, and the unit body has an
opening formed in the outer surface thereof through
which the projecting portion of the electrical equipment
box is inserted, the projecting portion being secured to
the outer side surface of the unit body under the state
that the projecting portion projects through the opening
into an air flowing passage of the air blowing fan.
[0007] Inthe above air conditioner, the projecting por-
tion may be provided in proximity to an air suction port
of the air blowing fan.

[0008] In the above air conditioner, the air discharge
port may be formed in a surface of the projecting portion
that faces the air suction port of the air blowing fan.
[0009] In the above air conditioner, the air inlet port
may be provided to a side surface of the projecting por-
tion.

[0010] According to the present invention, air intro-
duced to the projecting portion by the air flow based on
the air blowing fan flows in the projecting portion and the
accommodating unit which intercommunicates with each
other, and the electrical parts containing the control
board, etc. in the accommodating portion are efficiently
cooled by the air. Accordingly, the electrical equipment
box mounted on the outer surface of the unit body set in
the ceiling space of a building can be simply cooled.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011]

Fig. 1 is a cross-sectional view showing an embod-
iment of the present invention;

Fig. 2 is a plan view of the embodiment when viewed
from the lower side;

Fig. 3 is a perspective view showing a unit body;
Fig. 4 is a side view of an electrical equipment box;
and

Fig. 5 is a perspective view of the electrical equip-
ment box.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0012] Anembodimentaccording to the presentinven-
tion will be described hereunder with reference to the
accompanying drawings.

[0013] Figs. 1 and 2 sow a built-in type air conditioner
(hereinafter referred to as "air conditioner") according to
an embodiment of the present invention.

[0014] The air conditioner 1 has a box-shaped unit
body 5 formed of a steel sheet which is suspended
through bolts in a ceiling space 3 of a building.

[0015] Asshownin Fig. 3, the unit body 5 has four side
plates 11 which are disposed in a rectangular frame



3 EP 2 023 048 A1 4

shape so as to face one another, a top plate 13 is fixed
to the upper edge portions of the respective side plates
11 and a bottom plate 15 is fixed to the lower edge por-
tions of the respective side plates 11. A heat insulating
material is attached to parts of the side plates 11, the top
plate 13 and the bottom plate 15. Suspending fittings 17
are fixed to both the ends of each of the side plates 11A,
11B at the short side, and the suspending fittings 17 are
fixed to suspending bolts (not shown) hung from the ceil-
ing of the building, whereby the unit body 5 is suspended
from the ceiling.

[0016] The inside of the unit body 5 is divided into a
machine chamber 9 at the left side of Fig. 1 and a heat
exchange chamber 10 at the right side of Fig. 1 by a
partition plate 7. In the heat exchange chamber 10 at the
right side are disposed an indoor heat exchanger 21, a
drain pan 23 which is located below the indoor heat ex-
changer 21 to receive drain water dropped form the in-
door heat exchanger 21, and a drain pump 25 for dis-
charging the drain water stocked in the drain pan 23 to
the outside. As shown in Fig. 2, in the machine chamber
9 at the left side are disposed an air blowing fan driving
motor 27, and air blowing fans 29A, 29B (for example, a
sirocco fan having cascades of about 50) which are cou-
pled to each other in series through the air blowing fan
driving motor 27 in the longitudinal direction of the unit
body 5.

[0017] AsshowninFigs. 1 and 2, the lower side of the
drain pan 23 is covered by the bottom plate 15 described
above, the lower portions of the air blowing fans 29A,
29B are opened, and a suction grille (not shown) is de-
tachably secured to the lower portions of the air blowing
fans 29A, 29B. The opened portions of the air blowing
fans 29A, 29B serve as an air suction port 30. An air
blow-out port 40 of the unit body 5 is formed in the side
plate 11C.

[0018] Furthermore, as shown in Figs. 1 and 2, a re-
frigerant (liquid) pipe connection port 31, a refrigerant
(gas) pipe connection port 32 and a drain pipe connection
port 33 extend from the side plate 11B at the right side
of Fig. 2 of the unit body 5. The refrigerant (liquid) pipe
connection port 31 and the refrigerant (gas) pipe connec-
tion port 32 are connected to the indoor heat exchanger
21 at one ends thereof, and also connected to an outdoor
unit (not shown) at the other ends thereof. The drain pipe
connection port 33 is connected to the drain pump 25 at
one end thereof, and also connected to a drain hose (not
shown) at the other end thereof. The drain hose is led
out to the outside.

[0019] In this embodiment, as shown in Figs. 2 and 3,
an electrical equipment box 41 is mounted on the outer
surface of the machine room 9 side of the side plate 11B
at the short side.

[0020] As shown in Figs. 4 and 5, the electrical equip-
ment box 41 has a box-shaped accommodating portion
45, and a box-shaped projecting portion 48 which inter-
communicates with or connects to the accommodating
portion 45. In the box-shaped accommodating portion 45
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are disposed a control board 42 for controlling the oper-
ation of the air blowing fans 29A, 29B, the operation of
an electrical expansion valve (not shown) connected to
the indoor heat exchanger 21, etc., electrical equipment
parts 43, a heat sink 44, etc. The control board 42 is
disposed so as to face an intercommunication opening
49 through which the accommodating portion 45 and the
projecting portion 48 intercommunicate with each other,
and has a plate surface whose size is larger than the
opening 49. The control board 42 is fixed to the wall sur-
face 45A of the accommodating portion 45 by plural fixing
members 50 so as to be spaced from the wall surface
45A at a predetermined interval K. A circular hole 54
through which wires connected to the control board 42
and the electrical parts 43 are passed is provided at the
lower side of the projecting portion 48.

[0021] The box-shaped projecting portion 48 connects
to the accommodating portion 45 to be near to the heat
sink 44 side, and the insides of the projecting portion 48
and the inside of the heat sink 44 intercommunicate with
each other through the opening 49. In addition, it has an
air inlet port (slit) 46 and an air discharge port (slit) 47.
The projecting portion 48 is homothetic to the accommo-
dating portion 45. The homothetic ratio of the projecting
portion 48 is equal to about one third in size of the ac-
commodating portion 45, the volume thereof is remark-
ably smaller than the accommodating portion 45, the in-
side thereof is hollow and the hollow portion serves as
an air flowing passage.

[0022] Asshownin Fig. 3, the electrical equipment box
41 has a fixing bracket 51, and it is fixed to the outer
surface of the unit body 5 through the bracket 51 under
the state that the projecting portion 48 is inserted in an
opening 52 formed in the side plate 11B of the unit body 5.
[0023] As shown in Fig. 2, the projecting portion 48
inserted in the opening 52 of the side plate 11B projects
into the air flowing passage 55 based on one air blowing
fan 29B, and under this state, the projecting portion 48
is disposed so that the air inlet port (slit) 46 is oriented in
the downward direction in Fig. 2 and the air discharge
port (slit) 47 is oriented in the air suction axis direction of
the air blowing fan 29B. The air inlet port 46 is provided
to the side plate 48A of the projecting portion 48. The
discharge port 47 is provided at a position distant from
the airinlet port 46 on the side plate 48B which is adjacent
to the side plate 48A and faces the air suction port 60 of
the air blowing fan 29B.

[0024] In this construction, air introduced from the air
inlet port 46 cools the back surface of the control board
42, blown out from the discharge port 47 formed in the
side plate 48B distant from the air inlet port 46 in the air
suction axis direction of the air blowing fan 29B, and then
sucked into the air blowing fan 29B.

[0025] Next, the operation will be described.

[0026] In this embodiment, when the air blowing fans
29A, 29B are driven, air is sucked from the air suction
port 30 to the unit body 5. This air is heat-exchanged in
the indoor heat exchanger 21 and blown out from the air
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blow-out port 40 of the unit body 5, and the air-condi-
tioned air is blown into the room through an air blow-out
port of the room which is connected to the air blown-out
port 40 through the duct.

[0027] In this process, the projecting portion 48 pro-
jecting from the accommodating portion 45 is located in
the air suction passage of the air blowing fan 29B, and
thus a part of the sucked air is introduced from the air
inlet port 46 of the projecting portion 48 into the projecting
portion 48, and the air introduced into the projecting por-
tion 48 induces turbulent flow while passing through the
slit 46.

[0028] The back surface of the control board 42 is ex-
posed in the accommodating portion 45, and thus it is
heat-exchanged by forced convection when the air pass-
es over the back surface of the control board, so that the
temperature of the air is increased. The temperature-in-
creased air is fed from the slit 47 of the side plate 48B of
the projecting portion 48 to the outside of the projecting
portion 48, and then led to the outer peripheral portion
of the air suction port 60 of the air blowing fan 29B by air
suction pressure.

[0029] In this construction, the air introduced from the
air inlet port 46 is blown out from the discharge port 47
which is far away from the air inlet port 46, and thus the
air is broadly circulated in the projecting portion 48 and
effectively cools the back surface of the control board 42.
Accordingly, according to this embodiment, the surface
of the board is exposed to forced convection at all times
by indoor air whose temperature is lower than air in the
space under the roof in which the unit body 5 is set, so
that the electrical equipment box 41 can be more simply
cooled as compared with the conventional air condition-
er. Furthermore, the amount of air passing through the
inside of the electrical equipment box 41 is increased,
and the increase of the temperature of the electrical
equipment box 41 can be suppressed. As compared with
the temperature of the electrical equipment box 41 when
no slitis provided in the projecting portion 48, experiment
data indicated the maximum temperature difference of
about 40° in some sites.

[0030] The presentinvention is not limited to the elec-
trical equipment box cooling mechanism used in the
above embodiment, and various modifications may be
made without departing from the subject matter of the
present invention. For example, in this embodiment, the
main body of the projecting portion is designed in rectan-
gular parallelepiped, however, the present invention is
not limited to this shape. Furthermore, vertically cut-out
slits are used as the opening portion, however, the main
body of the projecting portion may be formed in a cylin-
drical shape and the slits may be designed in a mesh
structure. Furthermore, the numbers of slits formed in
the air inlet port and the air outlet port are not limited to
those numbers illustrated in the figures.
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Claims

1. Anairconditioner having an electrical equipment box
mounted on the outer surface of a unit body in which
an air blowing fan and an indoor heat exchanger are
mounted, wherein the electrical equipment box has
an accommodating portion in which a control board
is mounted, and a projecting portion that is connect-
ed to the accommodating portion so that the inside
of the projecting portion intercommunicates with the
inside of the accommodating portion and has an air
inlet port and an air discharge port, and the unit body
has an opening formed in the outer surface thereof
through which the projecting portion of the electrical
equipment box is inserted, the projecting portion be-
ing secured to the outer side surface of the unit body
under the state that the projecting portion projects
through the opening into an air flowing passage of
the air blowing fan.

2. The air conditioner according to claim 1, wherein the
projecting portion is provided in proximity to an air
suction port of the air blowing fan.

3. Theair conditioner according to claim 2, wherein the
air discharge port is formed in a surface of the pro-
jecting portion that faces the air suction port of the
air blowing fan.

4. The air conditioner according to claim 3, wherein the
air inlet port is provided to a side surface of the pro-
jecting portion.



EP 2 023 048 A1

09

(d62)v62

/

Ob—

hel!

ml\_/'o
Y

wwuﬁF\\:




EP 2 023 048 A1

H1T7

==

! S —

—1

-
[

oy

N

¢ Ol

VAl



FIG.3

EP 2 023 048 A1




EP 2 023 048 A1

FIG.4

41
48 45

50

a/

N
o
/

)

]
A
\

erediniia a4
1
/] KE
43 o
50 f 43
V4




EP 2 023 048 A1




des brevets

(8]

EPO FORM 1503 03.82 (P04C01)

EP 2 023 048 A1

Europisches
European I
0) e EUROPEAN SEARCH REPORT Application Number

EP 08 01 3278

DOCUMENTS CONSIDERED TO BE RELEVANT
Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
D,A [JP 02 110221 A (SANYQO ELECTRIC C0) 1-4 INV.
23 April 1990 (1990-04-23) F24F1/00
* abstract * F24F13/20
A GB 2 304 400 A (TOKYO SHIBAURA ELECTRIC CO|1-4
[JP]) 19 March 1997 (1997-03-19)
* abstract *
A EP 1 684 022 A (TOSHIBA CARRIER CORP [JP])([1-4
26 July 2006 (2006-07-26)
* abstract *
A EP 1 416 230 A (TOSHIBA CARRIER CORP [JP])[1-4
6 May 2004 (2004-05-06)
* abstract *
A JP 11 148685 A (FUJITSU GENERAL LTD) 1-4
2 June 1999 (1999-06-02)
* abstract *
TECHNICAL FIELDS
SEARCHED (IPC)
Fo4F
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
Munich 10 November 2008 Valenza, Davide

CATEGORY OF CITED DOCUMENTS

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

P : intermediate document

T : theory or principle underlying the invention

E : earlier patent document, but published on, or
after the filing date

D : document cited in the application

L : document cited for other reasons

& : member of the same patent family, corresponding
document

10




EPO FORM P0459

EP 2 023 048 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 08 01 3278

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

160-11-2008
Patent document Publication Patent family Publication
cited in search report date member(s) date
JP 2110221 A 23-04-1990 JP 2562675 B2 11-12-1996
GB 2304400 A 19-03-1997 CN 1143733 A 26-02-1997
JP 3322778 B2 09-09-2002
JP 9060928 A 04-03-1997
KR 184698 B1 01-05-1999
EP 1684022 A 26-07-2006  CN 1860337 A 08-11-2006
WO 2005031219 Al 07-04-2005
KR 20060085636 A 27-07-2006
EP 1416230 A 06-05-2004 WO 03016788 Al 27-02-2003
JP 2003056865 A 26-02-2003

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

11



EP 2 023 048 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

* JP 2562675 B [0002]

12



	bibliography
	description
	claims
	drawings
	search report

