
1  INDOOR UNIT OF AN AIR CONDITINER  BACKGROUND OF THE
INVENTION [0001] The present invention relates to an indoor unit  5 of an
air conditioner, and in particular to a wall mounted  type indoor unit of an
air conditioner, which unit is  mounted on a wall in a room. [0002]
Conventionally, this type of indoor unit of an  air conditioner has a heat
exchanger, a fan for leading  10 room air to the heat exchanger, and a
bottom frame on which the heat exchanger and the fan are mounted,
wherein the  back of the bottom frame is fixed to a wall surface in a  room
(see JP 5-47721 U, for example). [0003] The heat exchanger is connected
with auxiliary  15 piping for supplying refrigerant to and discharging it from
the heat exchanger. The auxiliary piping is led from the  frontside of the
bottom frame, on which the heat exchanger  is mounted, to the backside
of the bottom frame, and  extends in a groove formed on the backside of
the bottom 20 frame. An end of the auxiliary piping is connected with an
end of communication piping for supplying refrigerant to  and discharging
it from an outdoor unit. The communication  



piping is taken out from the indoor unit through an opening  provided at a
lateral side of the bottom frame, and is 2  passed through a through-hole
in a wall of a building and  connected to an outdoor unit disposed
outdoors. [0004] The auxiliary piping extending in the groove of  the
bottom frame is fixed to the bottom frame with a pipe  5 retaining member.
The pipe retaining member is designed to be exposed only at the
backside of the bottom frame and  mounted on the backside of the bottom
frame before the  indoor unit is mounted on the wall. [0005] However, the
conventional indoor unit has a  10 problem that maintenance such as
cleaning of the heat  exchanger requires much time and effort. [0006] In
other words, the heat exchanger and the bottom  frame must be
separated to clean the heat exchanger. The  heat exchanger is connected
with the auxiliary piping which 15 is fixed to the bottom frame with the pipe
retaining member,  so that the pipe retaining member must be removed
from the  bottom frame. However, because the pipe retaining member
faces only the backside of the bottom frame, the indoor  unit must be
dismounted to expose the backside of the 



20 bottom frame in order to remove the pipe retaining member.  In order
to dismount the indoor unit from the wall, the  auxiliary piping must be
decoupled from the communication  piping, which would require measures
against refrigerant  gas leakage from the piping, refilling refrigerant gas to
3  compensate for such refrigerant gas leakage, or the like.  This is why
maintenance requires much time and effort.  SUMMARY OF THE
INVENTION [0007] Embodiments of the present invention provide an
indoor unit of an air conditioner for which maintenance  operations can be
efficiently performed with less time and  effort. [0008] One aspect of the
present invention provides an  indoor unit of an air conditioner,
comprising: a heat exchanger; a fan for delivering air to the heat
exchanger;  a bottom frame on which the heat exchanger and  the fan are
mounted, the bottom frame having a backside  which is to be fixed to a
wall; piping connected to the heat exchanger to supply a  heat transfer
medium to and discharge the heat transfer  



medium from the heat exchanger; the piping extending to  and along the
backside of the bottom frame; and a pipe retaining member disposed near
a lateral  side of the bottom frame and near an underside of the  bottom
frame to retain the piping with the backside of the  bottom frame, wherein
a portion of the pipe retaining 3a  member is exposed on the lateral side of
the bottom frame,  and another portion of the pipe retaining member is
exposed on the backside of the bottom frame.. [0009] In the above
configuration, the pipe retaining  member is disposed near the lateral side
and the underside  of the bottom frame, so that the pipe retaining member
can 4  be easily removed from the bottom frame in a state that the  bottom
frame is fixed to the wall. Thus, it is not  necessary to dismount the whole
of the indoor unit from the  wall to remove the pipe retaining member
unlike the 5 conventional air conditioner indoor unit, so that time and
effort for decoupling the auxiliary piping from the  communication piping as
required for the conventional  indoor unit can be saved. Consequently, the
heat exchanger  



and the bottom frame can be separated from each other 10 without taking
time for the piping decoupling, so that  maintenance work such as
cleaning of the heat exchanger can  be performed effectively and
efficiently without taking  much time and trouble. [0010] In one
embodiment, the piping has a bend and the  15 pipe retaining member
retains the piping by a portion near  the bend. [0011] In this embodiment,
the piping is retained by the  pipe retaining member by a portion near the
bend of the  piping, and the pipe retaining member is positioned near 20
both the lateral side and the underside of the bottom frame.  The pipe
retaining member can be easily removed from the  bottom frame in a state
that the bottom frame is fixed to  the wall. Therefore, the bottom frame can
be easily  detached from the bend of the piping. Consequently, a 25 lower
part of the bottom frame including its underside can 5  be easily detached
from the wall in a state that an upper  end of the bottom frame engages
with the wall. In other  words, the bottom frame can be swung around the
upper end  of the bottom frame. 



[0012] In one embodiment, the pipe retaining member is  bent generally in
a L shape, one end of the pipe retaining  member removably engages with
the backside of the bottom  frame, the other end of the pipe retaining
member  removably engages with the lateral side of the bottom  frame,
and a portion near the other end of the pipe  retaining member is exposed
on the lateral side of the  bottom frame. [0013] In this embodiment, the
portion near the other end  of the pipe retaining member is exposed on the
lateral  side of the bottom frame, and engagement of the exposed  other
end of the pipe retaining member with the lateral  side of the bottom frame
is easily released. Therefore,  the pipe retaining member can be easily
removed from the  bottom frame that is fixed to the wall. [0014] In one
embodiment, the bottom frame includes an  electrical component storage
section for receiving  electrical components, and a portion of the pipe
retaining  member is exposed to a lateral side of the electrical  component
storage section. 5a  [0015] In this embodiment, the pipe retaining member
can  



be easily operated by removing the electrical components  from the
electrical component storage section. [0016] In one embodiment, the pipe
retaining member is  bent generally in an L shape, one end of the pipe
retaining member has a backside engaging claw which  engages with the
backside of the bottom frame, the other  end of the pipe retaining member
has a side engaging claw  which engages with the lateral side of the
bottom frame,  and a portion 6  near the other end of the pipe retaining
member is exposed  on the lateral side of the bottom frame. [0017] In this
embodiment, the portion near the other end  of the pipe retaining member
is exposed on the lateral  side of the bottom frame, and the side engaging
claw on  this exposed end is easily disengaged from the corresponding
lateral side of the bottom frame. Thus, the  pipe retaining member can be
easily removed from the  bottom frame in the state that the bottom frame
is fixed  to the wall. [0018] As described above, the indoor unit of the
present  invention has a heat exchanger, a fan for delivering air  



to the heat exchanger, a bottom frame on which the heat  exchanger and
the fan are mounted, the bottom frame having  a backside which is to be
fixed to a wall; piping  connected to the heat exchanger to supply a heat
transfer  medium to and discharge the heat transfer medium from the
heat exchanger, the piping extending to and along the  backside of the
bottom frame, and a pipe retaining member  disposed near a lateral side
of the bottom frame and near  an underside of the bottom frame to retain
the piping.with  the backside of the bottom frame, a portion of the pipe
retaining member is exposed on the lateral side of the  bottom frame, and
another portion of the pipe retaining  meber is exposed on the backside of
the bottom frame 6a  Therefore, the pipe retaining member can be easily
removed  from the bottom frame in a state that the bottom frame is  fixed
to the wall. Thus, it is not necessary to dismount  the whole of the indoor
unit from the wall to remove the  pipe retaining member as in the
conventional air 7  conditioner indoor unit, so that time and effort for
treating the piping as required for the conventional  



indoor unit can be saved. Consequently, the heat  exchanger and the
bottom frame can be separated from each  other without taking time for
the piping decoupling, so  that maintenance work such as cleaning of the
heat  exchanger can be performed effectively and efficiently  without
taking much time and trouble. BRIEF DESCRIPTION OF THE
DRAWINGS [0019] The present invention will become more fully
understood from the detailed description given  hereinbelow and the
accompanying drawings which are given  by way of illustration only, and
thus are not intended to  limit the present invention, and wherein: Fig. 1 is
a perspective view of an indoor unit of  an air conditioner as an
embodiment of the present  invention viewed from the lower front; Fig. 2 is
a side view of the indoor unit;  Fig. 3 is a back view of the indoor unit; Fig.
4 is an enlarged perspective view of a  portion including a lateral side of
the indoor unit; Fig. 5 is a perspective view showing a pipe  retaining
member; 8  



Fig. 6A is a plan view of the pipe retaining  member; Fig. 6B is a back
view of the pipe retaining  member; and 5 Fig. 6C is a side view of the
pipe retaining  member. DETAILED DESCRIPTION OF THE INVENTION
[0020] The present invention will be described in detail  10 below
according to the embodiments shown in the figures.  [0021] Fig. 1 is a
perspective view of an indoor unit of  an air conditioner as an embodiment
of the present  invention viewed from the lower front, Fig. 2 is a side  view
of the indoor unit, Fig. 3 is a back view of the 15 indoor unit, and Fig. 4 is
an enlarged perspective view of  a portion near a side of the indoor unit. In
Figs. 1 to 4,  parts such as a front cover for covering the front face of  the
indoor unit are not shown. [0022] The air conditioner indoor unit 1 has a
heat  20 exchanger 3 for performing heat exchange between  refrigerant
as a heat transfer medium and room air, and a  bottom frame 6 on which
the heat exchanger 3 is mounted.  In addition to the heat exchanger 3, a
fan 4 for delivering  



the room air to the heat exchanger 3, a motor for driving 25 the fan 4, a
flap for changing the direction of air flow 9  caused by the fan 4, a motor
for driving the flap, etc. are  mounted on the bottom frame 6. Near the
right side of the  bottom frame 6 when viewed from the front of the indoor
unit 1, there is provided a storage section for storing 5 electrical
components which constitute a power supply  circuit and a control circuit
of the air conditioner.  [0023] The front cover not shown in the figures has
an  air inlet for sucking room air through an air filter into  the indoor unit,
and an air outlet for supplying air 10 conditioned by the indoor unit to the
room. Part of a wall  defining an air path ranging between the air inlet and
the  air outlet is formed from a portion of the frontside of the  bottom.
frame. The heat exchanger 3 and the fan 4 are  disposed in the air path.
15 [0024] On the backside of the bottom frame 6, an  engaging section for
fixing the bottom frame 6 to a wall is  formed. In other words, a mounting
plate is fixed to the  surface of the wall on which the indoor unit is to be
mounted, and the engaging section on the backside of the 



20 bottom frame 6 is engaged with the mounting plate to fix  the bottom
frame 6 to the wall. [0025] Also, a vertical groove 61 extending in the
vertical direction is formed on the left side of the  backside of the bottom
frame 6 when viewed from the back of 25 the bottom frame as shown in
Fig. 3. Furthermore, a 10  horizontal groove 62 extending in the horizontal
direction  is formed near the lower end of the bottom frame 6. [0026] In the
vertical groove 61 and the horizontal  groove 62, auxiliary piping 8 as
piping connected with the  5 heat exchanger 3 is accommodated. The
auxiliary piping 8 consists of a supply pipe 8a for supplying a refrigerant to
the heat exchanger 3 and a discharge pipe 8b for  discharging the
refrigerant from the heat exchanger 3, and  is covered with a heat
insulating tube not shown in the 10 figures. The auxiliary piping 8 is
brazed to the right  side of the heat exchanger when viewed from the front
of  the heat exchanger. The auxiliary piping 8 extends from  the right side
of the heat exchanger 3 to the backside of  the bottom frame 6 to enter the
upper end of the vertical 15 groove 61, and further extends from the upper
end of the  



vertical groove 61 to the lower end of it. The supply pipe  8a and
discharge pipe 8b of the auxiliary piping include  bends 9a and 9b,
respectively, which are bent toward the  right when viewed from the back
of the bottom frame 6, in 20 positions just outside the lower end of the
vertical groove  61. A portion near and above the bend 9 of the auxiliary
piping 8 is held and fixed with a pipe retaining member 13.  A portion on
the right of the bend 9 of the auxiliary  piping 8 in Fig. 3 extends in the
horizontal groove 62 to 25 the right when viewed from the back of the
bottom frame 6. 11  In the horizontal groove 62, the auxiliary piping 8 is
connected to communication piping not shown in the figures.  The
communication piping gets out of the indoor unit on its  right side when
viewed from the front of the indoor unit, 5 passes through a through-hole
formed in the wall, and is  connected with an outdoor unit disposed
outdoors. [0027] Fig. 5 is a perspective view showing the pipe  retaining
member 13, and Figs. 6A, 6B, and 6C are a plan  view, a back view, and a
side view of the pipe retaining 10 member 13, respectively. As shown in
Fig. 5 and Figs. 6A  to 6C, the pipe retaining member 13 is bent generally
in  



the shape of the letter L, and has a long plate 14 and a  short plate 15
which form a substantially right angle. The  tip of the long plate 14 is
formed with a backside engaging 15 claw 14a which engages with the
backside of the bottom  frame 6 is formed, and the tip of the short plate 15
is  formed with a side engaging claw i5a which engages with a  lateral side
of the bottom frame 6 is formed. [0028] As shown in the side view of Fig. 2
and the back  20 view of Fig. 3, the pipe retaining member 13 is
positioned  near the left side of the bottom frame when viewed from the
back of the bottom frame 6 and near the underside of the  bottom frame.
While the pipe retaining member 13 is  mounted on the bottom frame 6,
the long plate 14 is exposed 25 on the backside of the bottom frame 6,
and the short plate 12  15 is exposed on the left side of the bottom frame
when  viewed from the back of the bottom frame 6. [0029] The perspective
view of Fig. 1 shows the indoor  unit in the state that the pipe retaining
member 13 has  5 been removed, and an engaging section 12 which
engages with the short plate 15 is formed on the right side of the  bottom
frame 6 when viewed from the front of the bottom  



frame 6. The engaging section 12 is provided with an  engaging hole
which receives, or engages with the side  10 engaging claw 15a of the
short plate 15. [0030] The engaging section. 12 faces a storage section
for electrical components which is positioned near the  right side of the
bottom frame 6. In other words, an  electrical component box engaging
section 17 is formed near 15 the right side of the bottom frame 6, and an
electrical  component box is engaged with and stored in the electrical
component box engaging section 17. When the electrical  .component
box, not shown in the figures, is placed in the  electrical component box
engaging section 17, a lower part 20 18 of the electrical component box
projects downwards from  the electrical component box engaging section
17 as shown  with a broken line in Fig. 3. The engaging section 12 and
the short plate 15 of the pipe retaining member which  engages with the
engaging section 12 are designed to be 25 exposed to a lateral side of the
electrical component 13  storage section including a portion into which the
electrical component box projects. Because of this, the  short plate 15 of
the pipe retaining member is hidden by  



the electrical component box when the latter is placed in  5 position.
[0031] Furthermore, near the lower end of the vertical  groove 61, the
bottom frame 6 has an engaging hole adjacent  to an edge of the vertical
groove 61, and the backside  engaging claw 14a of the pipe retaining
member is adapted  10 to engage with the engaging hole. [0032]
Maintenance work such as cleaning of the heat  exchanger 3 of the air
conditioner indoor unit as  configured above can be performed in a sate
that the bottom  frame 6 is fixed to a wall in a room, as described below.
15 [0033] First, the front cover, not shown in the figures,  is removed to
expose the heat exchanger 3 and the  electrical component box. In
addition, bolts with which  the lower end of the bottom frame 6 is fixed to
the lower  end of the mounting plate are removed. Since the upper end 20
of the bottom frame 6 is engaged with the upper end of the  mounting
plate, there is not a fear of a fall of the indoor  unit even if the bolts are
removed. [0034] Next, the electrical component box exposed is  removed
from the electrical component box engaging section  25 17 of the bottom
frame 6 to expose the short plate 15 of 



14  the pipe retaining member to the side of the electrical  component
storage section. The end of the short plate 15  exposed is bent outside to
disengage the side engaging claw  15a of the short plate from the
engaging hole of the 5 engaging section 12. Because of this, engagement
of the  short plate 15 with the engaging section 12 is released.  [0035]
Next, a lower part of the bottom frame 6  including its underside is
separated on the order of one  centimeter from the wall surface to make a
slight clearance 10 between the lower part of the bottom frame 6 and the
wall  surface. Then, the pipe retaining member 13 is moved  toward the
wall within the clearance, and thereby  engagement of the backside
engaging claw 14a of the long  plate of the pipe retaining member with the
engaging hole 15 of the backside of the bottom frame 6 is released. Thus,
the pipe retaining member 13 can be easily removed from the  bottom
frame 6 through the clearance. [0036] After removing the pipe retaining
member 13,  screws with which the heat exchanger 3 is fixed to the  20
bottom frame 6 are removed, and then the bottom frame 6 the upper end
of which engages with the mounting plate is  



dismounted from the wall. At this time, since the pipe  retaining member
13 has been removed, the auxiliary piping  8 connected with the heat
exchanger 3 can be easily taken 25 out of the grooves 61 and 62 of the
bottom frame 6. 15  Because of this, the bottom frame 6 can be easily
separated  from the heat exchanger 3, auxiliary piping 8, and
communication piping which are connected with each other,  and is thus
easily dismounted from the wall. By 5 dismounting the bottom frame 6
from the wall, the  communication piping which runs through the
through-hole of  the wall, and the auxiliary piping 8 and the heat
exchanger  3, which are connected with the communication piping, are
exposed and left near the wall surface. Consequently, the 10 maintenance
work such as cleaning of the heat exchanger 3  can be performed without
decoupling the auxiliary piping 8  from the communication piping. With
respect to the bottom  frame 6 which has been dismounted from the wall,
maintenance works, such as washing of the drain pan mounted 15 on the
bottom frame 6 and cleaning and/or repair of the fan  mounted on the
bottom frame 6, can be performed. [00371 As described above, in the air
conditioner indoor  



unit of this embodiment, the pipe retaining member 13 can  be removed
with the bottom frame 6 being fixed to a wall, 20 so that it is not necessary
to dismount the whole of the  indoor unit including the heat exchanger 3
and the  auxiliary piping 8 from the wall. Thus, it is not  necessary to
decouple the auxiliary piping 8 from the  communication piping in order to
dismount the whole of the 25 indoor unit from the wall, whereby it is
possible to save 16  time and effort which would be required for work of
preventing refrigerant leakage, work of supplying  additional refrigerant to
compensate for refrigerant  leakage, etc. if the auxiliary piping 8 should be
decoupled 5 from the communication piping. Furthermore, since the
auxiliary piping 8 is not decoupled from the communication  piping, there
is also no occurrence of room air pollution  caused by refrigerant leakage
during the decoupling work.  Because of this, maintenance work such as
cleaning of the 10 heat exchanger 3 of the air conditioner indoor unit can
be  effectively and efficiently performed without much time and  effort.
[0038] In this connection, it is not always necessary to  



dismount the bottom frame 6 from the wall. For example,  15 the bottom
frame 6 may be swung around the upper end engaged with the mounting
plate to perform the maintenance  work of the backside of the bottom
frame 6. What is  important is that all works which have been made
possible  by easy separation between the auxiliary piping 8 and the 20
bottom frame 6 can be done in the state that the bottom  frame 6 is fixed
to the wall. [0039] Also, in this embodiment, the position where the  pipe
retaining member 13 retains the auxiliary piping 8 is  not limited to a
position above the bend 9 of the auxiliary 25 piping, and may be any other
position near the bend 9. 17  Furthermore, the short plate 15 of the pipe
retaining  member 13 may not be exposed on a lateral side of the
electrical component storage section, but may be disposed  only near a
lateral side of the bottom frame 6 and near the  5 underside of it. [0040]
Embodiments of the invention being thus described,  it will be obvious that
the same may be varied in many ways.  Such variations are not to be
regarded as a departure from  the spirit and scope of the invention, and all
such 



10 modifications as would be obvious to one skilled in the art  are
intended to be included within the scope of the  following claims. 18
CLAIMS 1 An indoor unit of an air conditioner, comprising:  a heat
exchanger; 5 a fan for delivering air to the heat exchanger; a bottom frame
on which the heat exchanger and the fan are mounted,  the bottom frame
having a backside which is to be fixed to a wall; piping connected to the
heat exchanger to supply a heat transfer  medium to and discharge the
heat transfer medium from the heat exchanger, the piping  10 extending to
and along the backside of the bottom frame; and a pipe retaining member
disposed near a lateral side of the bottom  frame and near an underside of
the bottom frame to retain the piping with the backside  of the bottom
frame, wherein a portion of the pipe retaining member is exposed on the
lateral side of  15 the bottom frame, and another portion of the pipe
retaining member is exposed on the  backside of the bottom frame. 2. An
indoor unit of an air conditioner as claimed in Claim 1, wherein the  piping
has a bend and the pipe retaining member retains the piping by a portion
near  20 the bend. 



3. An indoor unit of an air conditioner as claimed in Claim 1, wherein the
bottom frame comprises an electrical component storage section for
receiving electrical  components, and a portion of the pipe retaining
member is exposed to a lateral side of  25 the electrical component
storage section. 19  4. An indoor unit of an air conditioner as claimed in
Claim 1, wherein the  pipe retaining member is bent generally in an L
shape, one end of the pipe retaining  member removably engages with the
backside of the bottom frame, the other end of 5 the pipe retaining
member removably engages with the lateral side of the bottom  frame,
and a portion near the other end of the pipe retaining member is exposed
on the  lateral side of the bottom frame. 5. An indoor unit of an air
conditioner as claimed in Claim 1, wherein the  10 pipe retaining member
is bent generally in an L shape, one end of the pipe retaining  member has
a backside engaging claw which engages with the backside of the bottom
frame, the other end of the pipe retaining member has a side engaging
claw which  engages with the lateral side of the bottom frame, and a
portion near the other end of  the pipe retaining member is exposed on the
lateral side of the bottom frame. 15 


