Speci f.ii cation | NDOOR UNI T FOR Al R CONDI TI ONER 5
TECHNI CAL FI ELD 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, conprises a front grille 103 having a
w ndow 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 (conposed of a plurality of louvers 141) formed in
its central portion 104a and unshown upper portion. A front

grille ower portion 103b and a front panel |ower portion 104b are
both flat-shaped and overl aid on each other. The front grille 103 is
nounted integrally to a unit casing 102 20 while the front panel 104 is
openabl e and cl osable to the undte ~ LAHAY ont 02- During cooling
operation, a |ow t enperat ure ré%rlgerant Is made to flow through
a heat exchanger tube 151 of the heat exchanger 105 of this |ndoor
unit 101. In this state, with an air fan 106 driven into
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10 o As shown in Fig. 2, a cdnventional 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 ihtegrally to a unit casing 102

20 while the front panel 104 is openable and closable to the
unit casing 102. During cooling opgration, a low-
temperature refrigerant is made to flow through a heat
exchanger tﬁbe 151 of the heat exchanger 105 of this indoor
uhit 101. In this state, with an air fan 106 driven into

25 = rotation, indoor air is sucked in through gaps 142 of thé



25 rotation, indoor air is sucked in through gaps 142 of the

-2- suction grille of the front panel 104 and the w ndow 132 of

the front grille 103, and air cool ed through the heat exchanger 105
Is blown out into a room 199 through an air outl et 108 | ocated bel ow
the front panel 104. 5 A di ffuser 109 having an inverted

L- shaped cross section is provided at a position on a front panel 104
si de within the air outlet 108, nore specifically, between the

front grille lower portion 103b and a drain pan front portion 107a.
This diffuser 109, a horizontal portion 189 - 10 of which forns an upper
wall of the air outlet 108, works to change kinetic energy fed to
the blown-off air into pressure. Meanwhile, a generally

fl at - shaped gui de vane 110 for changing the angle of the bl own-of f

air is provideficHioch grillel @WEiHROMIRNE Wdddn tde e?ﬁd[ ﬂ%'ﬁin&% 13350f

During the cooling operation, indoor air being hi gher 1 n tenperature

and contai ni ngH®r €rpBitSt gFel18andde and abkkovwod®iéd aithrBildds &Rt agbat
with the front face side of the front panel |ower portion 104b. . As a

result, in seofchnger 105 nilsoblonht o}l iastalescrobrd 1@%0whrduyh famwnair
grille ower 20 portion 103b and the front panel |ower portion 104b are
cool ed by t he chitthat dfd8 diacahed rxelidve ool finog toparstli drf4 . causing a
problen1that dew condensati ons 180 occur to the
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 109

10 of which forms an upper wall of the air outlet 108, works to
change kinetic energy féd 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 thé 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



lfnontiface side of the front panel |ower 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 |ower portion 104b is

cooled relatively strongly, making the dew condensati ons 180 . nore
likely to occur to the front face side of the front panel | ower
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 | ower portion 103b overBatd on the front panel | ower
portion 104b in order to prevent the front panel |ower portion 104b
from bei ng cooled fromthe rear face side by the blown-off air. 10
Al so, the diffuser 109 has a tenperature near the. tenperature of

t he bl own-of f LT a t | Z Lon | ed b
redd | FRGEAUSKIe t BE h@.ﬁé @%gﬁ panel PP %I%P 6’%’%%‘2% 2 ed by

the blown-off air flow ng throug e alr out 1 or e,

hi gh-t enper atg6S1éd 00O atBively strdridld},CalAdnyy dieohRir |ddiRiedga@Won? fisd.
2) that has entered 15 to around a vertical portion 109a of the diffuser

109 is more ellikedysitog serarondendnl i rvnt ofaceuisiide tde €héf F3oht
109. Thus, as a conventional practice, heat insulating materi al s
113, 114 and penelenlowerh -Yordrienappl 04, t o t Fhereforeyearitf ackasf teen
vertical portion 109a, the lower face of 20 the horizontal portion
109b an® theonpgetionalcepratticde 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 109 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 insuiating
materials 113, 114 and unwoven cloth 15 are applied to the
rear face of the vertical portion 10%a, the lower face of

20 the horizontal portion 109 and the upper face of the
holizontal portion 109b, respectively, in.the diffuser 109
so as to prevent involvement of warm air énd 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.



hol i zontal portion 109b, respectively, in the diffuser 109 So as to
prevent invol venent of warm air and .t hereby prevent dew
condensations, while a heat insulating material 111 is applied al so
on the front face side of the drain pan front 25 portion 107a facing the
di ffuser 109. -4-

Li ke this, in the conventional indoor unit 101, a nunber of heat
insulating materials or the Iike are used as nmeasures for dew
condensations in the vicinity of the front panel | ower portion.

This causes a cost increase, as a b5 p£ obl-em DI SCLOSURE OF THE
| NVENTI ON Therefore, an object of the present invention is
to provide an indoor unit for air conditioners which is 10 capabl e of
preventing deM/condensations on the front face side of the front

panel |ower portion with qu egi[ﬁa\%e cocflv&&sltoﬂﬂcrg?c?cﬁor unit 1, a

In order to achieve the a ove accor e presen

i nvention, thepgiet RFOHAHR] BkdINA9%Ng lﬁwtterﬂafls Jrortr?é‘ PilEe cordifioqess
conprising a front panel having a suction grille at least at a

central porti eRasdit@sbeord dew cortRaisdtivast Grsudle iwid &f IthEr epght
gaps of the suction grille of the front panel and to bl ow out cool ed
air into a 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 léast 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 poftion of the froﬁt panel
opposed to a lower pértion of a front gril;e in proximity to
an upper portion of the air outlet is shaped so as to have
dips and bumps. |
In the indoor wunit for an air conditioner

25 according to the present invention, .since the front panel



~roon1through an air outlet Iocated bel ow the front panel, 20

characterized in that a |ower portion of.the front panel opposed to a
| ower portion of a front grille in proximty to an upper portion of
the air outlet is shaped so as to have di ps and bunps.

In the indoor unit for an air conditioner 25 according to the present
i nvention, since the front panel

-b5- | ower portion is shaped to have di ps and bunps, the area of -
contact with indoor air increases on the front face side of t he front
panel |ower portion. Therefore, as conparedsw th the case where the
front panel |ower portion is flat-shaped, 5 front-face side

tenperature (surface tenperature) of the front panel |ower portion
ri ses higher. Al so, as conpared : Wi th the case where the front. pane

| ower portion o0 meag 1 r Qpt
panel Iovver 10%’ lj rltolr?nangt ?%ro'{bgrl‘%ae&[ oweérﬁ%ggr) ?%é D Qgeé 8¢
smal ler, %@M%QH&JJ:E o TARY R Gn TEN £ rp,-m ggiaée £

| ower portlon to t réér face S|3§'of %%%n ﬁm1ﬂgnfomer © port ?on

Accordingly, tde frt feag ls'lj&néx?n?éf@iéﬁe ofhdhefore, ad'EBhpREEE! whener
portion rises further higher, so tha condensations are | ess

likely to occuhe @ddee wherdt thec&€roht patiede loketrhgofrtash pangllateshaped,
portion. As a result of this, the heat insulating materials on the
rear faces si dEmmhttHface 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 panei 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 pdrtion shows the same appearance as the suction

grille and has no gaps.

In this indoor wunit for an air conditioner,
because the front panel lower portion shows the same

25 appearance as the suction grille, the front panel is not



front. grille lower portion overlaid on the front panel | ower portion

can be omtted, allow ng a cost reduction. In an aspect of
the indoor unit for an air 20 condi tioner according to the present

i nvention, the front panel |ower portion shows the sanme appearance
as the suction grille and has no gaps. In this indoor
unit for an air conditioner, because the front panel |ower portion
shows the sane 25 appearance as the suction grille, the front panel is
not - 6- spoiled inits
external | ook. Al so, the front panel &s6 - easily manufactured by
I ntegral nol di ng. In addition, because the front panel | ower
portion has no gaps, ventil ation does not occur through the front

panel lower 5 portion, so that ventilation as it has been conventionally

can be i npl emept6d.. 4 in its exter A0 apgiher gspsct 8f, t e Adeam ini {4

for an air condi T1 oner according to-the preseht invention, ‘a diffuser

is provided a AQS i Si i | I fsidBtg. 10 1ncl Ltiént he
front panel. %a%lﬁgs hhﬁﬁfQEtggﬁgraﬁ y,ﬂaﬁgﬁr?%e dif#ug%r (mﬁ?chgagrﬁsg?g

change kineti qRn&1s@y ftafk t ortdier bl puHeOf f 1alveri NPdrtion MABSSWE) Ysps,
provided at a position on-the front panel side within the air outlet,
t he bl own- of f vaintiflla@wenatdéed owet 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 iower
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 ITHE DRAWINGS
Fig. 1 is a sectional view showing an indoor unit
for air conditioners according to an embodiment of the

25 present invention; and



15 velocity on the rear face side of the front panel |ower portion,

so that the rear face side of the front panel |ower portion is
cooled relatively strongly, maki ng dew condensations nore |ikely
to occur. In this indoor unit for an air conditioner, however, such
dew condensations can be 20 effectively excluded. BRI EF
DESCRI PTI ON OF THE DRAW NGS Fig. 1 is a sectional view
showi ng "‘an i ndoor unit for air conditioners according to an

enbodi nent of the 25 present invention; and

-7- Fig. 2 is a sectional7 wi ew showi ng an indoor unit
for air conditioners according to the prior- art. BEST MODE FOR
CARRYI NG QUT THE I NVENTION 5 Her ei nbel ow, - an enbodi nent
of theh pr esent invention is described in detail. .

Fig. 1 shows an indoor uyait I t i r C%ﬁ@@ ' '
in an enbodi nent. ll'Hilg % %ra:aésee&@l&}aei ‘yiljeﬁ'{:lesr%?waln an | &y WAt

illustrates af%&ogirsESﬁHQEéGﬁefQeé?éékdlﬂéuggntﬂﬂ“ﬁribr %%ta generally

| ower half thereof iIs viewe omthe right sSid
This indoor unit 1 conprises, in a unit casing 2,

BEST MODE FOR CARRYING CUT 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'S,
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 draln 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



an air fan (cross flow fan) 6, and a bent-type heat exchanger 5

di sposed on a drain pan 7. The heat .exchanger 5 15 Is bent so as to
surround the periphery of the air fanh 6, bei ng opposed to the air fan
6 over a range fromthe front face to an unshown top face of the

peri phery-of the air fan 6. Through a heat exchanger tube 51 of the
heat exchanger 5, a lowtenperature refrigerant for cooling operation
or a 20 hi gh-tenperature refrigerant for heating operation is passed

by a refrigerant circuit in conjunction with an unshown out door unit.
The drain pan 7 has a front portion 7a tiltted front-to-rear

obliquely downward, a bottom portion 7b adj acent to this front
portion 7a and tilted front-to-rear 25 obliquely upward, and a rear
portion 7c adjacent to this : - 8-

bOtt0”1p0rtiOBO%QO?2?P§FE§§Q!nﬂbrqgﬂdtcgiﬁéqﬁgﬂaﬂ E@H?Lfo—frontUpﬁﬁlﬂquéii

heat i nsul ati ng ma Is applited to ower face of the drain

pan front por};b%réé}- A heat insulatibhd 'R8tesfdl! ¢13 i$ BppYidad 4o £hent
of the heat exchanger 5, and a front panel 4 is provided in further

front of the foeel ¢hick! 8£3thénaiienfpant fastelpdit idrs Ukt on grille
for sucking indoor air is forned over a range from a central portion

4a to an unshown upper porfromt @rillle 3 aid providguhnial froont Tdf sthgubeabn
grille conprises a plurality of 10 | ouvers 41, 41, ... extending
in hori Zont alexchliangetri dfis 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

_ perpéndicular to the drawing sheét of the figure and tilted
frbnt—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 appearanée as the_suction grille are

formed in continuation to the suction grille of the front

panel central portion A4a. 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



perpendi cul ar to the drawi ng sheet of the figure and tilted

front-to-rear obliquely downward. These Ilouvers 41 are

arranged above and bel ow at a constaht pitch, where gaps 42, 42, ..
for ventilation are provided between adj acent |ouvers 15 41, 41.

Because the indoor unit 1-is generally installed in proximty to the
ceiling in a room the front panel 4 of the I ndoor unit 1 can be seen
obliquely fromfront bel ow Accordi ngly, the user cannot see the gaps
42, 42, ... between the louvers 41, 41, .... In a front panel | ower
portion 4b 20 adjoining the front panel %central portion 4a, dips and
bunps 43, 44 show ng the sane appearance as the suction grille are
formed in continuation to the suction grille of the front panel
central portion 4a. These di ps and bunps 43, 44 : conprise a

first tilted Eit "ﬁflt%%l C¥LSROLLG- LA ?f" Ia%rllg.ﬁﬁ@&gl ddmwardl,’ €4hd0%  second

perpendlcular raw ng sheet t he

- 9- 1teht Ao -40- £e8E @b|f&61=1€l-)f doupnabdliandly SEHRYE s
tilted portlon 44 tlﬁgkd]?ront 1 0- regr obl |que?y upwar d ;? 7 as to

connect a reapsed@s ebnhdEtURPErest dedber f tthé edipper-siger tiiastA3tibted
front edge of the lower-side first tilted 5 portion 43 between adj acent

first tilted pottions #483,td3a front Tedgd i o5t thel tleveporstidenst U3star eilted
arranged at the sanme pitch as the louvers 41, in correspondence to .
the louvérs 4portion 43 betweeant adjagent| firsthtitbedrpoxrtionsl $drt4dns-44
are not 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 fhe 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 plqte—shaped member
integrally mounted to the unit casing 2. A portion 3a of the
front grille 3 which is opposed to the central portioh 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



seen obliquely fromfront below, |ike the gaps 42 of the 10 suction
grille. As aresult of this, the suction grille 41, 41, ... of the
front panel central portion 4a and the di ps and bunps 43, 44 of the
front panel |ower portion 4b show the sanme appearance, so that the
front panel 4 is not spoiled in its external |ook. Also, the front
panel 4 is integrally 15 nol ded into a state including the suction
grille 41, 41, and the dips and bunps 43, 44, thus easy to

manuf act ur e. In addition, the front panel 4 is opened
relative to the unit casing 2 by thkOuser pulling its | ower 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 nenber integrally mounted to the unit

casing 2. A pBéEWQQn3%h9§etﬁ%tt1ce frifpm@8t 39ri | elgﬁontE%%Eﬁfﬂpgﬁ§q$%t€héhe

central portion 4at upper portion of t 4 1s torned

into a shape @kon®5 grﬂliéit t3ceiBl, FAmbdM Bdawsa32 yf Oflxgnéhﬁﬁédionwffﬁout
provi ded bet ween

those | atti cehbvangs Binddws pweandordvedlaild obnt hehe froﬁtonpaﬂéll | Bovdes S
formed generally flat-shaped w t hout havi ng wi ndows, and overlaid on
the front panpbrtiooer4b. portion 4b. 5 An air outlet 8 of
this indoor unit 1 is forned obliquely forward and downward under
these overlaid front 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 gﬁide vane 10 is provided at a lower
portion within the air outlet 8. The guide wvane 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 ;. 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 énd the windows 32 of the front grille 3 (the

25 flow of sucked air is indicated by an arrow 90), and air 91



panel . ower portion 4b and front grille |ower portion 3b and t he
drain pan 7. A diffuser 9.having an inverted T-shaped cross
10 section is provided at a positionh on a front panel 4 side Wi t hin
the air outlet 8, nore specifically, between the front grille |ower
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 general ly flat-shaped guide vane 10 is
provi ded at a | ower portion within the air outlet 8. The gui de vane
10 can change the angle of the blowa-iaff air by turning around an
axi s 10a. During the cooling operation, a | owtenperature
20 refrigerant is passed through the heat exchanger tube 51 of t he
heat exchanger 5 of this indoor unit 1. In this state W th the air

fan 6 driven igfo; Lt @ EBH hiWQQthQEE hangerY k hrou aps
]g ront a% and }'1

42 of the suction gri

the front 9r||féb§ §§h%hf€%ghffﬂ@’QErSQ§§ﬁ% " h3cl %@HpQﬁﬁﬁnpytﬁ %&%%W

90), and air roug t he heat exchanger 5
I's bl own out Iﬁﬁﬁéﬂ-4 (the FD&WM 8P BD&@HQBffhﬁlﬁ'isoﬂhHQEageHOBgtﬁﬂ @@f@N

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 9la of the blown-off air flows through
the gaps between the diffuser 9 and the -draixt 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 shépe, 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 whére 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 1less

25 transferable from the front grille lower portion 3b to the



91). +Because the front panel |ower portion 4b has neither 5 gaps nor
wi ndows 32, there occurs no ventilation through the front panel

| ower portion 4b so that the ventilation as has been conventional is
enabl ed. A portion 91a of the blown-off air flows through

t he gaps between the diffuser 9 and the drain pan front 10 portion 7a or
the front grille |ower portion 3b. As a result of this, the bl own-off
air flows at a lower flow velocity on the rear face side of the front
grille | ower portion 3b, so that the rear face side of the front
grille I ower portion 3b Is cooled relgpLvely strongly. However ,

the front panel 15 | ower portion 4b, because of its dip-and-bunp shape,
has an i ncreased area of contact with the indoor air on the front
face side of the front panel Iomer portion 4b. Accordingly, t he

- i f I
oot poction FEhFPERAR I 1081 GCOLAETPEFBIY © ar%elttﬁ%wg:rdséoceeﬁé’{‘%nfﬁe
front panel |°‘fﬁér8?6£%°“é¥é'5frfoh%t Tace S}&Qap@éin f%!a&fb gCaRe tﬂeo

contact area between the fr ower |on & front

grille lovwer pgahe®n Rhwer porQﬁEﬁﬁeabsnPiééé Qﬁuf%ﬂg%arﬁQngEh gﬂgkfﬂﬁe 1t

where the front panel © | ower portion fl af “shape S
less 25  tragalekebyethabnuéhecéradhsaridne d@d\@f wrﬁh@nfﬁ&ﬁ OFdde side
-12- rear face side of the front panel |ower portion 4b.

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 reductiqn.

| 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 lzfc,.the front-face
side temperature of the front panel lower portion 4b was
able to maintain 27°C and no dew condensations occurred to
the front face side of the front panel lower pdrtion 4b.

15 In addition, it is also possible that the contact
area between the front panel lower portion 4b and the front
griile lower portion 3b is reduced by forming the front
panel lower portion 4bl 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.



Therefore, the front-face side tenperature of the front panel | ower
portion 4b rises further higher, making .-t unli kely that dew
condensations occur to the front face side 5 of the front panel | ower
portion 4b. As a result, heat insulating materials on the rear
face side of the front grille Iower portion 3b can be omtted as in
thi s exanpl e, all owi ng a cost reduction. ' As a result
of an experinent of actual cooling 10 operation, even when the rear-face
side tenperature of the front grille lower portion 3b becane
12[err]C, the front-face side tenperdBure of the front panel | ower
portion 4b was able to maintain 27[err] C and no dew condensati ons
occurred to the front face side of the front panel |ower portion 4b.
15 In addition, it is also possiblée that the contact area
bet ween the front panel i0 s and- f10n iAgrille

portion 3b is reduced bih%gﬁﬁfﬂgg%hen?égﬂﬁf Ikﬂﬁ”ﬁgﬁekpfgﬁ§%°%6rt%oﬁﬁﬁ
into a flat shapBeaRdurbnNsbeddgerant idOpaLsadt BRréigMt t10& i hé&t | &¥E8hanger
portion 3b opposed to the 20 front panel |ower portion 4b into a

di p-and-bunp ghBpe51 of the heat exéh&@ger N5t b€ phdsenmdovtenirian, 1! heln
front grille | ower portion 3b has only to be a nenber opposed to the
front panel | dhes paetepnwilth dhe redlr |fian teddtiven plrte-rotatiomshajmedoor
menber integrally nounted to the unit casing.

- 13- 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.



.Furthernore, during heating operation, a high- tenperature 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

rotati onHII'"HM"lIH"uC“ﬂm is sucked in through the gaps 42 of the suction
grille panel 4 and the wi ndows 32 of the front grille

3, and ait 91 i'nclfeafed in tenperature through the he exchanger 5is
bl own out into the room 99 through the air out | t he
front panel 4. y -
CLAI M5 1. An indoor unit for an atR4conditioners- AGERy a ffont
panel (4) having a suction grille (41) at |least at a central portl 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) |ocated bel ovetAmyds ont panel (4), characterized
in that a |lower portion (4b) of the front panel (4) opposed to a | ower
portion (3b) 1of a frontargrinde>d nith PeOXaN a¥rt ecaditpprerpocbmppisinghe
air outlet (8) is shaped so as to have a plurality of dips and bunps to :
prevent dew confienmgatpamed ddtohavieg eostcside grilhe [(4herapoleash &Bba of
the front grill (3). 2. The indoor unit for an air conditioner

accor di ng t o agndinall pamidoa nl4dle fanshtbeinthaperaliveoke i sck 4b $ndaRrt he
sane appearance as the suction rllle (41), wherein said front panel | ower
portion Y 4b) &Hds Horepgk ¢aps. of the iswmciorungrilbe &f a‘Fl’Pe front

condi ti oner accordi to claim 2, Wwherei di ffyser (9) is provided
at a positi orPad’Ha]ongggi (oish ntphbo%ﬁ"?’ WY eFo?g?gcl%’srer ipsor R’ moom  (B3hel

(4). through an air outlet (8) located below the front panel (4),

characterized in that
a lower portion (4b) of the front panel (4)
10 opposed_to a lower portibn (3b) of a front grille (3) in
proximity to an upper portion of the air outlet (8) 1is
shaped so as to have dips and bumps}
2. The indoor -unit for an air conditioner according
to Claim 1, wherein
15 the front panel lower portion (4b) shows the same
appearance. as ;he suction grille (41) and has no gaps.
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

20 side in the air outlet (8).closer to the front panel (4).

—_—

This Sheet Has Bee

LTI



