
Specification                        INDOOR UNIT FOR AIR CONDITIONER     5
TECHNICAL FIELD                 The present invention relates to an indoor
unit        for air conditioners.          BACKGROUND ART  10
As shown in Fig. 2, a conventional indoor unit        101 of an air
conditioner, in many cases, comprises a front        grille 103 having a
window 132 for ventilation in front of        a heat exchanger 105, and in
further front of the front        grille 103, a front panel 104 having a
suction grille  15    (composed of a plurality of louvers  141)  formed in
its       central portion 104a and unshown upper portion.  A front
grille lower portion 103b and a front panel lower portion       104b are
both flat-shaped and overlaid on each other. The       front grille 103 is
mounted integrally to a unit casing 102  20   while the front panel 104 is
openable and closable to the       unit  casing  102.   During  cooling
operation,  a  low-       temperature refrigerant is  made to flow through
a heat       exchanger tube 151 of the heat exchanger 105 of this indoor
unit 101.  In this state, with an air fan 106 driven into 



25   rotation, indoor air is sucked in through gaps 142 of the
-2-         suction grille of the front panel 104 and the window 132 of
the front grille 103, and air cooled through the heat       exchanger 105
is blown out into a room 199 through an air       outlet 108 located below
the front panel 104.  5             A diffuser 109 having an inverted
L-shaped cross       section is provided at a position on a front panel 104
side       within the air outlet 108, more specifically, between the
front grille lower portion 103b and a drain pan front       portion 107a.
This diffuser 109, a horizontal portion 109b  10   of which forms an upper
wall of the air outlet 108, works to       change  kinetic  energy  fed  to
the  blown-off  air  into       pressure. Meanwhile, a generally
flat-shaped guide vane 110       for changing the angle of the blown-off
air is provided at a       lower portion within the air outlet 108.  15
During the cooling operation,  indoor air being       higher in temperature
and containing more moisture than the       blown-off air makes contact
with the front face side of the       front panel lower portion 104b.  As a
result,  in such an       indoor unit 101 as described above, the front
grille lower  20   portion 103b and the front panel  lower portion 104b are
cooled by the blown-off air during the cooling operation,       causing a
problem that dew condensations 180 occur to the 



front face side of the front panel lower portion 104b.       Particularly
when the diffuser 109 is provided at a position  25   on the front panel
104 side within the air outlet 108, the
-3-         rear face side of the front panel lower portion 104b is
cooled relatively strongly, making the dew condensations 180       more
likely to occur to the front face side of the front       panel  lower
portion  104b.     Therefore,  it  has  been  5   conventional practice to
apply a heat insulating material       112 on the rear face side of the
front grille lower portion       103b overlaid on the front panel lower
portion 104b in order       to prevent the front panel lower portion 104b
from being       cooled from the rear face side by the blown-off air.  10
Also, the diffuser 109 has a temperature near the.       temperature  of
the blown-off  air because  the horizontal       portion 109b is cooled by
the blown-off air flowing through       the air outlet 108.  Therefore,
high-temperature indoor air       (indicated by broken-line arrow in Fig.
2) that has entered  15   to around a vertical portion 109a of the diffuser
109 is       cooled, causing dew condensations to occur to the diffuser
109.  Thus,  as a conventional  practice,  heat  insulating       materials
113, 114 and unwoven cloth 15 are applied to the       rear face of the
vertical portion 109a, the lower face of  20   the horizontal  portion
109b  and  the upper  face  of  the 



holizontal portion 109b, respectively, in the diffuser 109       so as to
prevent involvement of warm air and thereby prevent       dew
condensations, while a heat insulating material 111 is       applied also
on the front face side of the drain pan front  25   portion 107a facing the
diffuser 109.                                             -4-
Like this, in the conventional indoor unit 101, a       number of heat
insulating materials or the like are used as       measures for dew
condensations in the vicinity of the front       panel lower portion.
This causes a cost increase,  as a  5   problem.         DISCLOSURE OF THE
INVENTION                 Therefore, an object of the present invention is
to provide an indoor unit for air conditioners which is  10   capable of
preventing dew condensations on the front face       side of the front
panel lower portion without causing any       cost increase.
In order to achieve the above object, according       to the present
invention, there is provided an indoor unit  15   for an air conditioner,
comprising a front panel having a       suction grille at least at a
central portion, and being       operative to suck in indoor air through
gaps of the suction       grille of the front panel and to blow out cooled
air into a 



room through an air outlet located below the front panel,  20
characterized in that a lower portion of the front panel       opposed to a
lower portion of a front grille in proximity to       an upper portion of
the air outlet is shaped so as to have       dips and bumps.
In the indoor unit for an air conditioner  25   according to the present
invention,  since the front panel
-5-         lower portion is shaped to have dips and bumps, the area of
contact with indoor air increases on the front face side of       the front
panel lower portion. Therefore, as compared with       the case where the
front panel lower portion is flat-shaped,  5   front-face  side
temperature  (surface temperature)  of  the       front panel lower portion
rises higher. Also, as compared       with the case where the front panel
lower portion is flat-       shaped, the area of contact between the front
panel lower       portion and the front grille lower portion becomes
smaller,  10   so that cold is less transferable  from the front grille
lower portion to the rear face side of the front panel lower       portion.
Accordingly, the front-face side temperature of the       front panel lower
portion rises further higher, so that dew       condensations are less
likely to occur to the front face  15   side of the front panel lower
portion.  As a result of this,       the heat insulating materials on the
rear face side of the 



front grille lower portion overlaid on the front panel lower       portion
can be omitted, allowing a cost reduction.                 In an aspect of
the indoor unit for an air  20   conditioner according to the present
invention,  the front       panel lower portion shows the same appearance
as the suction       grille and has no gaps.                 In this indoor
unit for an air conditioner,       because the front panel lower portion
shows the same  25   appearance as the suction grille,  the front panel is
not                                             -6-         spoiled in its
external look.   Also,  the front panel  is       easily  manufactured  by
integral  molding.    In  addition,       because the front panel lower
portion has no gaps,       ventilation does not occur through the front
panel lower  5   portion, so that ventilation as it has been conventionally
can be implemented.                 In another aspect of the indoor unit
for an air       conditioner according to the present invention, a diffuser
is provided at a position on one side in the air outlet  10   closer to the
front panel.                 Generally, when the diffuser (which works to
change kinetic energy fed to the blown-off air into       pressure) is
provided at a position on the front panel side       within the air outlet,
the blown-off air flows at a lower 



15   velocity on the rear face side of the front panel lower       portion,
so that the rear face side of the front panel lower       portion  is
cooled  relatively  strongly,   making  dew       condensations more likely
to occur. In this indoor unit for       an air conditioner, however, such
dew condensations can be  20   effectively excluded.         BRIEF
DESCRIPTION OF THE DRAWINGS                 Fig. 1 is a sectional view
showing an indoor unit        for air conditioners according to an
embodiment of the  25   present invention; and
-7-                   Fig. 2 is a sectional view showing an indoor unit
for air conditioners according to the prior art.         BEST MODE FOR
CARRYING OUT THE INVENTION  5             Hereinbelow,   an   embodiment
of   the  present       invention is described in detail.
Fig. 1 shows an indoor unit 1 for a separate type       air  conditioner
in  an  embodiment.      For  an  easier       understanding, Fig. 1
illustrates a cross section of the  10   indoor unit 1, as a generally
lower half thereof is viewed       from the right side.
This indoor unit 1 comprises, in a unit casing 2, 



an air fan (cross flow fan) 6, and a bent-type heat       exchanger 5
disposed on a drain pan 7. The heat exchanger 5  15   is bent so as to
surround the periphery of the air fan 6,       being opposed to the air fan
6 over a range from the front       face to an unshown top face of the
periphery of the air fan       6. Through a heat exchanger tube 51 of the
heat exchanger 5,       a low-temperature refrigerant for cooling operation
or a  20   high-temperature refrigerant for heating operation is passed
by a refrigerant circuit in conjunction with an unshown       outdoor unit.
The drain pan 7 has a front portion 7a tilted       front-to-rear
obliquely  downward,  a  bottom  portion  7b       adjacent to this front
portion 7a and tilted front-to-rear  25   obliquely upward,  and a rear
portion 7c adjacent to this                                             -8-
bottom portion 7b and extending rear-to-front obliquely       upward. A
heat insulating material 11 is applied to the       lower face of the drain
pan front portion 7a.                 A front grille 3 is provided in front
of the heat  5   exchanger 5, and a front panel 4 is provided in further
front of the front grille 3. In the front panel 4, a suction       grille
for sucking indoor air is formed over a range from a       central portion
4a to an unshown upper portion of the front       panel  4.  This  suction
grille  comprises  a plurality of  10   louvers  41,  41,  ... extending
in  horizontal  directions 



perpendicular to the drawing sheet of the figure and tilted
front-to-rear  obliquely  downward.   These  louvers  41  are
arranged above and below at a constant pitch, where gaps 42,       42, ...
for ventilation are provided between adjacent louvers  15   41, 41.
Because the indoor unit 1 is generally installed in       proximity to the
ceiling in a room, the front panel 4 of the       indoor unit 1 can be seen
obliquely from front below.       Accordingly, the user cannot see the gaps
42, 42, ... between       the louvers 41, 41, ....  In a front panel lower
portion 4b  20   adjoining the front panel central portion 4a, dips and
bumps        43, 44 showing the same appearance as the suction grille are
formed in continuation to the suction grille of the front        panel
central portion 4a.   These dips  and bumps  43,  44        comprise a
first tilted portion 43 extending in a horizontal  25   direction
perpendicular to the drawing sheet of the figure
-9-         and tilted front-to-rear obliquely downward, and a second
tilted portion 44 tilted front-to-rear obliquely upward so       as to
connect a rear edge of the upper-side first tilted       portion 43 to a
front edge of the lower-side first tilted  5   portion 43 between adjacent
first tilted portions 43, 43,       The first tilted portions 43 are
arranged at the same pitch       as the louvers 41, in correspondence to
the louvers 41 of       the suction grille.  The second tilted portions 44
are not 



seen obliquely from front below, like the gaps 42 of the  10   suction
grille.  As a result of this, the suction grille 41,       41, ... of the
front panel central portion 4a and the dips and       bumps 43, 44 of the
front panel lower portion 4b show the       same appearance, so that the
front panel 4 is not spoiled in       its external look.  Also, the front
panel 4 is integrally  15   molded into a state including the suction
grille 41, 41,       and the dips and bumps 43, 44, thus easy to
manufacture.                 In addition, the front panel 4 is opened
relative        to the unit casing 2 by the user pulling its lower portion
toward the user (forward of the indoor unit 1), and closed  20   relative
to the unit casing 2 by the reverse operation.                 The front
grille 3 is a plate-shaped member        integrally mounted to the unit
casing 2. A portion 3a of the        front grille 3 which is opposed to the
central portion 4a to        upper portion of the front panel 4 is formed
into a shape of  25   a lattice 31, and windows 32 for ventilation are
provided                                             -10-         between
those lattice frames 31. A lower portion 3b of the       front grille 3 is
formed generally flat-shaped without       having windows, and overlaid on
the front panel lower       portion 4b.   5             An air outlet 8 of
this indoor unit 1 is formed       obliquely forward and downward under
these overlaid front 



panel lower portion 4b and front grille lower portion 3b and       the
drain pan 7.                 A diffuser 9 having an inverted T-shaped cross
10   section is provided at a position on a front panel 4 side       within
the air outlet 8, more specifically, between the       front grille lower
portion 3b and the drain pan front       portion 7a. This diffuser 9 works
to change kinetic energy       fed  to  the  blown-off  air  into
pressure.   Meanwhile,  a  15   generally flat-shaped guide vane 10 is
provided at a lower       portion within the air outlet 8.   The guide vane
10 can       change the angle of the blown-off air by turning around an
axis 10a.                 During the cooling operation, a low-temperature
20   refrigerant is passed through the heat exchanger tube 51 of       the
heat exchanger 5 of this indoor unit 1. In this state,       with the air
fan 6 driven into rotation, indoor air is       sucked in through the gaps
42 of the suction grille of the       front panel 4 and the windows 32 of
the front grille 3 (the  25   flow of sucked air is indicated by an arrow
90), and air 91                        cooled through the heat exchanger 5
is blown out into a        room 99 through the air outlet 8 located below
the front        panel 4 (the flow of blown-off air is indicated by an
arrow  



91).  Because the front panel lower portion 4b has neither   5   gaps nor
windows 32, there occurs no ventilation through the        front panel
lower portion 4b so that the ventilation as has        been conventional is
enabled.                 A portion 91a of the blown-off air flows through
the gaps between the diffuser 9 and the drain pan front  10   portion 7a or
the front grille lower portion 3b. As a result       of this, the blown-off
air flows at a lower flow velocity on       the rear face side of the front
grille lower portion 3b, so       that the rear face side of the front
grille lower portion 3b       is cooled relatively strongly.   However,
the  front panel  15   lower portion 4b, because of its dip-and-bump shape,
has an       increased area of contact with the indoor air on the front
face side of the front panel lower portion 4b. Accordingly,       the
front-face side temperature (surface temperature) of the       front panel
lower portion 4b rises higher, as compared with  20   the case where the
front panel lower portion 4b is flat-       shaped.  Also,  because the
contact area between the front       panel lower portion 4b and the front
grille lower portion 3b       becomes smaller as compared with the case
where the front       panel  lower  portion  4b  is  flat-shaped,  cold  is
less  25   transferable from the front grille lower portion 3b to the
-12-          rear face side of the front panel lower portion 4b.  



Therefore, the front-face side temperature of the front        panel lower
portion 4b rises further higher, making it        unlikely that dew
condensations occur to the front face side   5   of the front panel lower
portion 4b.   As a result,  heat       insulating materials  on the rear
face side of the front       grille lower portion 3b can be omitted as in
this example,       allowing a cost reduction.                 As a result
of an experiment of actual cooling  10   operation, even when the rear-face
side temperature of the       front grille lower portion 3b became
12[err]C, the front-face       side temperature of the front panel lower
portion 4b was       able to maintain 27[err]C and no dew condensations
occurred to       the front face side of the front panel lower portion 4b.
15             In addition, it is also possible that the contact       area
between the front panel lower portion 4b and the front       grille lower
portion 3b is reduced by forming the front       panel lower portion 4b
into a flat shape and, instead,       forming the front grille lower
portion 3b opposed to the  20   front panel lower portion 4b into a
dip-and-bump shape.                 Also, in the present invention, the
front grille       lower portion 3b has only to be a member opposed to the
front panel lower portion 4b, and not limited to a plate-       shaped
member integrally mounted to the unit casing.
-13-    



Furthermore, during heating operation, a high-      temperature refrigerant
is passed through the heat exchanger      tube 51 of the heat exchanger 5
of this indoor unit 1. In      this state, with the air fan 6 driven into
rotation, indoor  5   air is sucked in through the gaps 42 of the suction
grille      of the front panel 4 and the windows 32 of the front grille
3, and air 91 increased in temperature through the heat      exchanger 5 is
blown out into the room 99 through the air      outlet 8 located below the
front panel 4.                                                   14
CLAIMS    1.     An indoor unit for an air conditioner, comprising a front
panel (4) having a  suction grille (41) at least at a central portion (4a),
and being operative to suck in indoor  air through gaps (42) of the suction
grille of the front panel (4) and to blow out cooled  air into a room (99)
through an air outlet (8) located below the front panel (4),  characterized
in that a lower portion (4b) of the front panel (4) opposed to a lower
portion (3b) of a front grille (3) in proximity to an upper portion of the
air outlet (8) is  shaped so as to have a plurality of dips and bumps to
prevent dew condensations onto  the front side of the lower portion (3b) of
the front grill (3).  2.     The indoor unit for an air conditioner
according to claim 1, wherein the front  panel lower portion (4b) shows the
same appearance as the suction grille (41), wherein  said front panel lower
portion (4b) has no gaps (42).  3.     The indoor unit for an air
conditioner according to claim 1 or 2, wherein a  diffuser (9) is provided
at a position on one side in the air outlet (8) closer to the front  panel
(4).    


