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Description

[0001] The present invention relates to an indoor unit
of an air conditioner, and particularly, to an indoor unit of
an air conditioner capable of improving efficiency of heat
exchange between refrigerant and air.
[0002] In general, an air conditioner is an apparatus
for maintaining a pleasant room temperature by using
latent heat of vaporization of refrigerant, which is circu-
lated in a refrigerating cycle of a compressor, a heat ex-
changer, an expansion valve and an evaporator.
[0003] The air conditioner performs cooling operation
on a room through a series of processes that refrigerant
is compressed by the compressor at up to saturation
pressure, the compressed refrigerant is liquefied by the
heat exchanger, the liquefied refrigerant is introduced to
the evaporator in a state of being decompressed and
expanded by throttling of the expansion valve, and the
introduced refrigerant is heat-exchanged with ambient
air of the evaporator to be evaporated in the evaporator.
[0004] Such an air conditioner is divided into an integral
type air conditioner and a split type air conditioner ac-
cording to whether an indoor unit and an outdoor unit are
coupled together, and the split type air conditioner is di-
vided into a wall mounted type and a floor standing type
according to its installation type.
[0005] As shown in FIGS. 1 and 2, the indoor unit of
the conventional air conditioner includes a casing 110
having an air suction part 112 for sucking the air and an
air discharge part 114 positioned at an upper portion, for
discharging the air; a blower fan 120 installed inside the
casing 110, for sucking and discharging the air; and a
indoor heat exchanger 130 installed inside the casing
110, for heat-exchanging the air flowing inside the casing
110 with a refrigerant.
[0006] The indoor heat exchanger 130 is an A-coil heat
exchanger type having a pair of slabs 131 and 132. As
for the slabs 131 and 132, a plurality of tubes 133 through
which refrigerant flows are respectively installed in the
slabs, and the slabs 131 and 132 are at a predetermined
angle as their upper ends of the slabs are coupled to-
gether and their lower ends are apart from each other.
[0007] A refrigerant inlet 136 connected to a refrigerant
inlet pipe 134 for introducing refrigerant from an outdoor
unit (not shown), thus to introduce the refrigerant to the
tubes 133 of the slabs 131 and 132 is installed at a lower
end of each slab 131 and 132. And a refrigerant outlet
137 connected to a refrigerant outlet pipe 135 for dis-
charging refrigerant to an outdoor unit, thus to discharge
the refrigerant having passed through the tubes 133 to-
ward the outdoor unit is installed at an upper end of each
slab 131 and 132.
[0008] In addition, a thermostatic expansion valve
(TXV) 138 for controlling a flow of refrigerant according
to a temperature of a refrigerant and a refrigerant distrib-
utor 139 for distributing refrigerant toward each refriger-
ant inlet 136 are installed at the refrigerant inlet pipe 134.
[0009] Meanwhile, the blower fan 120 is disposed un-

der the indoor heat exchanger 130, and an outlet of the
blower fan 120 is arranged toward an upper side of the
indoor heat exchanger 130.
[0010] By such a structure, the refrigerant repetitively
undergoes a series of processes that refrigerant com-
pressed by the compressor emits heat to ambient air
while passing through an outdoor heat exchanger, to
thereby be changed into a high temperate and high pres-
sure liquefied refrigerant, the high temperature and high
pressure liquefied refrigerant is decompressed and ex-
panded by being introduced to the TXV 138 through the
refrigerant inlet pipe 134, the refrigerant having passed
through the TXV 138 is introduced to the indoor heat
exchanger 130 through the refrigerant inlet 136, is evap-
orated by absorbing ambient heat, to thereby be a low
temperature and low pressure gaseous refrigerant, and
then is sucked again to the compressor through the re-
frigerant outlet 137 and the refrigerant outlet pipe 135.
[0011] At this time, the blower fan 120 is driven there-
together. According to this, the indoor air is introduced
into the casing 110 through the air suction part 112, is
heat-exchanged by coming in contact with the indoor
heat exchanger 130, and is discharged to the outside of
the casing 110 through the air discharge part 114.
[0012] And, in heating operation, refrigerant moves in
reverse order of the freezing cycle, and the indoor heat
exchanger 130 functions as a condenser, so that a room
is heated.
[0013] Meanwhile, because the blower fan 120 is dis-
posed under the indoor heat exchanger 130, air sent from
the blower fan 120 flows from the lower ends of the slabs
131 and 132 toward the upper ends. Here, a passage of
the air flowing from the blower fan 120 becomes narrower
from a lower side toward an upper side because a dis-
tance between the slabs 131 and 132 gets longer from
their upper ends toward the lower ends. Accordingly, a
flow velocity of air flowing from the blower fan 120 is
higher at the upper end sides of the slabs 131 and 132
rather than at their lower end sides of the slabs 131 and
132.
[0014] However, in the indoor unit of the conventional
air conditioner having such a structure, refrigerant pass-
ing through the upper ends of the slabs 131 and 132 has
undesirably already overheated to some degree by heat-
exchange with the air because the refrigerant is intro-
duced to the refrigerant inlets 136 of the lower ends of
the slabs 131 and 132, passes through the tubes 133,
and is discharged to the refrigerant outlets 137 of the
upper ends of the slabs 131 and 132. Accordingly, even
though a flow velocity of the air passing the upper end
of the slab 131 and 132 is higher than that of the air
passing the lower end of the slab 131 and 132, heat ex-
change between air and refrigerant cannot be effectively
performed at the upper ends of the slabs 131 and 132.
[0015] US5121613 discloses an air conditioning unit
that uses a series of identically sized, single row, single
circuit refrigerant coil modules. The unit receives a
throughflow of air from an inlet opening and blower
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means in the unit flows the air to an outlet opening of the
unit via a modular refrigerant coil assembly.
[0016] An aim of the present invention is to provide an
air conditioner capable of improving efficiency of heat
exchange between a refrigerant and air and improving
cooling and heating efficiency.
[0017] Accordingly to the present invention, there is
provided an indoor unit of an air conditioner, as defined
in claim 1.
[0018] The foregoing and other aims, features, aspects
and advantages of the present invention will become
more apparent from the following detailed description of
the present invention when taken in conjunction with the
accompanying drawings.
[0019] The accompanying drawings, which are includ-
ed to provide a further understanding of the invention and
are incorporated in and constitute a unit of this specifi-
cation, illustrate embodiments of the invention and to-
gether with the description serve to explain the principles
of the invention.
[0020] In the drawings:

FIG. 1 is an exploded perspective view showing an
indoor unit of a conventional air conditioner;
FIG. 2 is a schematic view showing an indoor unit of
the conventional air conditioner;
FIG. 3 is an exploded perspective view showing an
indoor unit of an air conditioner in accordance with
the present invention; and
FIGS. 4 and 5 are schematic views showing an in-
door unit of the air conditioner in accordance with
the present invention.

[0021] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples
of which are illustrated in the accompanying drawings.
[0022] As shown in FIGS. 3 and 4, an indoor unit of an
air conditioner in accordance with the present invention
includes a casing 10 having an air suction part 12 posi-
tioned at a front side of the casing 10 and an air discharge
part 14 positioned at an upper side of the casing 10; a
blower fan 20 installed within the casing 10, for sucking
and discharging air; and an indoor heat exchanger 30
installed inside the casing 10 and heat-exchanging be-
tween refrigerant and air flowing by the blower fan 20
and passing through the indoor heat exchanger 30.
[0023] The indoor heat exchanger 30 is an A-coil heat
exchanger type having a pair of slabs 31 and 32. As for
the slabs 31 and 32, a plurality of tubes 33 respectively
connected to an outdoor unit, a refrigerant inlet pipe 34
and a refrigerant outlet pipe 35 thus to flow a refrigerant
therethrough are respectively installed therein, and the
slabs 31 and 32 are arranged to be at a predetermined
angle as upper ends of the slabs 31 and 32 are coupled
to each other and their lower ends are apart from each
other.
[0024] Here, a flow velocity of the air is higher at the
upper ends where the slabs 31 and 32 are coupled to-

gether rather than at the lower ends. Therefore, to im-
prove efficiency of heat-exchange between refrigerant
passing through the slabs 31 and 32 and air, a refrigerant
inlet 36 connected to the refrigerant inlet pipe 34 is in-
stalled at each upper end of the slabs 31 and 32, and a
refrigerant outlet 37 connected to the refrigerant outlet
pipe 35 is installed at each lower end of the slabs 31 and
32.
[0025] Also, a thermostatic expansion valve (TXV) 38
for controlling a flow of a refrigerant according to a tem-
perature of refrigerant; and a refrigerant distributor 39 for
distributing refrigerant toward each refrigerant inlet 36
are installed at the refrigerant inlet pipe 34.
[0026] Meanwhile, the blower fan 20 is disposed adja-
cent to a lower side of the indoor heat exchange 30 in
comparison with its adjacency to an upper side of the
indoor heat exchanger 30, and an outlet of the blower
fan 20 is installed toward the upper side of the indoor
heat exchanger 30. Such a blower fan 20 is formed by
coupling a turbo fan, a kind of a centrifugal fan, to a fan
motor (not shown) so as to suck, pressurize and dis-
charge the indoor air.
[0027] The refrigerant distributor 39 equally distributes
refrigerant to each refrigerant inlet 36, and pipes coupled
to the refrigerant distributor 39 preferably have a vertical
length of at least about 5cm or longer.
[0028] Meanwhile, as shown in FIG. 5, preferably, a
four way valve connected to the refrigerant inlet pipe 34
and the refrigerant outlet pipe 35, for converting circula-
tion of refrigerant discharged from the compressor ac-
cording to a heating cycle or a cooling cycle is installed,
so that the indoor unit in accordance with the present
invention can carry out not only the cooling operation but
also the heating operation.
[0029] By such a structure, the refrigerant repetitively
undergoes a series of processes that refrigerant com-
pressed by driving of the compressor emits heat to am-
bient air while passing through an outdoor heat exchang-
er, to thereby be changed into a high temperature high
pressure liquefied refrigerant, the high temperature and
high pressure liquefied refrigerant is decompressed and
expanded by being introduced to the TXV 38 through the
refrigerant inlet pipe 34, the refrigerant having passed
through the TXV 38 is introduced to the indoor heat ex-
changer 30 through the refrigerant inlet 36, is evaporated
by absorbing ambient heat, to thereby be a low temper-
ature and lower pressure gaseous refrigerant, and then
is sucked again to the compressor through the refrigerant
outlet 37 and the refrigerant outlet pipe 35.
[0030] At this time, the blower fan 20 is driven there-
together. According to this, the indoor air is introduced
into the casing 10 through the air suction part 12, is heat-
exchanged by coming in contact with the indoor heat ex-
changer 30, and is discharged to the outside of the casing
10 through the air discharge part 14.
[0031] And, in heating operation, refrigerant moves in
reverse order of the freezing cycle, and the indoor heat
exchanger 30 functions as a condenser, so that a room
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can be heated.
[0032] Meanwhile, because the blower fan 20 is dis-
posed under the indoor heat exchanger 30, the air sent
from the blower fan 20 moves from the lower ends of the
slabs 31 and 32 toward their upper ends. Here, a distance
between the slabs 31 and 32 gets longer from their upper
ends toward the lower ends. Therefore, a passage of the
air flowing from the blower fan 20 gets narrower from a
lower side toward an upper side. Accordingly, a flow ve-
locity of the air flowing from the blower fan 20 is higher
at the upper ends of the slabs 31 and 32 rather than at
the lower ends.
[0033] At this time, because the refrigerant inlet pipe
34 is connected to the upper end of the slab 31 and 32,
the refrigerant is introduced to the upper end of the slab
31 and 32, where a flow velocity of the air is high, and is
heat-exchanged with the air while flowing along the tube
33. And because the refrigerant outlet pipe 35 is con-
nected to the lower end of the slab 31 and 32, the refrig-
erant heat-exchanged while passing through the tube 33
is discharged from the lower end of the slab 31 and 32,
where a flow velocity of the air is low. Accordingly, effi-
ciency of heat exchange between the refrigerant and the
air can be remarkably improved at a portion where the
flow velocity of the air is high.
[0034] In the indoor unit of the air conditioner in ac-
cordance with the present invention, a refrigerant inlet
pipe and a refrigerant outlet pipe are respectively con-
nected to an indoor heat exchanger, so that refrigerant
is introduced to a portion where a flow velocity of the air
passing the indoor heat exchanger is high and is dis-
charged to a portion where a flow velocity of the air is
low. Accordingly, efficiency of the heat exchange be-
tween the indoor air and the refrigerant can be improved,
and performance of the air conditioner can be improved
by improving heating and cooling effect for the air. Also,
by reducing the operation time of the air conditioner, pow-
er consumption can be reduced.
[0035] The present invention intends to improve effi-
ciency of heat exchange between refrigerant and air by
introducing the refrigerant to a portion where a flow ve-
locity of the air passing a heat exchanger is high and
discharging the refrigerant from a portion where the flow
velocity of the air is low.

Claims

1. An indoor unit of an air conditioner, comprising:

a blower fan (20) disposed within a casing (10);
a heat exchanger (30) for heat-exchanging be-
tween refrigerant and air flowing by the blower
fan (20), said heat exchanger (30) connected to
a refrigerant inlet pipe (34) for introducing refrig-
erant and a refrigerant outlet pipe (35) for dis-
charging refrigerant,
wherein the heat exchanger (30) is an A-coil

heat exchanger type having a pair of slabs (31,
32) disposed to be at a predetermined angle as
upper ends of the slabs (31, 32) are connected
to each other and lower ends of the slabs (31,
32) are apart from each other,
wherein the refrigerant inlet pipe (34) is connect-
ed to a refrigerant inlet (36) at each upper end
of the slabs (31, 32),
wherein the refrigerant outlet pipe (35) is con-
nected to each lower end of the slabs (31, 32),
wherein the blower fan (20) is disposed under
the heat exchanger (30), and
wherein the refrigerant inlet pipe (34) is connect-
ed to a side of the heat exchanger (30), where
a flow velocity of the air passing through the heat
exchanger (30) is relatively high;
characterised by a refrigerant distributor (39)
installed at the refrigerant inlet pipe (34) and ar-
ranged to equally distribute refrigerant to each
refrigerant inlet (36).

2. The indoor unit of claim 1, wherein a four way valve
(40) connected to the refrigerant inlet pipe (34) and
the refrigerant outlet pipe (35), for circulating refrig-
erant according to a heating cycle and a cooling cycle
is installed.

3. The indoor unit of claim 2, wherein a thermostatic
expansion valve (TXV) (38) for controlling a flow of
refrigerant according to a temperature of a refriger-
ant is installed at the refrigerant inlet pipe (34).

Patentansprüche

1. Inneneinheit einer Klimaanlage, wobei die Innenein-
heit Folgendes umfasst:

ein Gebläse (20), das in einem Gehäuse (10)
angeordnet ist;
einen Wärmetauscher (30) zum Wärmetau-
schen zwischen Kühlmittel und Luft, die durch
das Gebläse (20) strömt, wobei der Wärmetau-
scher (30) mit einem Kühlmitteleinlassrohr (34)
zum Einbringen von Kühlmittel und einem Kühl-
mittelablassrohr (35) zum Austragen von Kühl-
mittel verbunden ist,
wobei der Wärmetauscher (30) ein A-Spulen-
Wärmetauscher-Typ mit einem Paar Platten
(31, 32) ist, die so angeordnet sind, dass sie in
einem vorherbestimmten Winkel sind, während
obere Enden der Platten (31, 32) miteinander
verbunden sind und untere Enden der Platten
(31, 32) voneinander entfernt sind,
wobei das Kühlmitteleinlassrohr (34) mit einem
Kühlmitteleinlass (36) an jedem oberen Ende
der Platten (31, 32) verbunden ist,
wobei das Kühlmittelablassrohr (35) mit jedem
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unteren Ende der Platte (31, 32) verbunden ist,
wobei das Gebläse (20) unter dem Wärmetau-
scher (30) angeordnet ist und
wobei das Kühlmitteleinlassrohr (34) mit einer
Seite des Wärmetauschers (30) verbunden ist,
wobei eine Strömungsgeschwindigkeit der Luft,
die durch den Wärmetauscher (30) hindurch-
geht, verhältnismäßig hoch ist;
gekennzeichnet durch einen Kühlmittelvertei-
ler (39), der an dem Kühlmitteleinlassrohr (34)
installiert ist und dazu eingerichtet ist, Kühlmittel
gleichmäßig an jeden Kühlmitteleinlass (36) zu
verteilen.

2. Inneneinheit nach Anspruch 1, wobei ein Vierwege-
ventil (40), das mit dem Kühlmitteleinlassrohr (34)
und dem Kühlmittelablassrohr (35) verbunden ist,
zum Zirkulieren von Kühlmittel gemäß einem Heiz-
zyklus und einem Kühlzyklus installiert ist.

3. Inneneinheit nach Anspruch 2, wobei ein thermosta-
tisches Expansionsventil (TXV) (38) zum Steuern ei-
nes Kühlmittelflusses gemäß einer Temperatur ei-
nes Kühlmittels an dem Kühlmitteleinlassrohr (34)
installiert ist.

Revendications

1. Unité intérieure d’un climatiseur, comprenant :

un ventilateur soufflant (20) disposé à l’intérieur
d’un carter (10) ;
un échangeur de chaleur (30) pour assurer
l’échange thermique entre le fluide frigorigène
et l’air passant devant le ventilateur soufflant
(20), ledit échangeur de chaleur (30) étant rac-
cordé à une tubulure d’admission de fluide fri-
gorigène (34) pour introduire du fluide frigorigè-
ne et à une tubulure de sortie de fluide frigori-
gène (35) pour décharger du fluide frigorigène ;
cas dans lequel l’échangeur de chaleur (30) est
un échangeur de chaleur de type à serpentin en
A possédant une paire de plaques (31, 32) les-
quelles sont disposées de façon à se trouver à
un angle prédéterminé lorsque les extrémités
supérieures des plaques (31, 32) sont raccor-
dées l’une à l’autre et que les extrémités infé-
rieures des plaques (31, 32) sont écartées l’une
de l’autre ;
cas dans lequel la tubulure d’admission de fluide
frigorigène (34) est raccordée à un orifice d’ad-
mission de fluide frigorigène (36) au niveau de
chaque extrémité supérieure des plaques (31,
32) ;
cas dans lequel la tubulure de sortie de fluide
frigorigène (35) est raccordée à chaque extré-
mité inférieure des plaques (31, 32) ;

cas dans lequel le ventilateur soufflant (20) est
disposé sous l’échangeur de chaleur (30) ; et
cas dans lequel la tubulure d’admission de fluide
frigorigène (34) est raccordée à un côté de
l’échangeur de chaleur (30), là où une vitesse
d’écoulement de l’air passant à travers l’échan-
geur de chaleur (30) est relativement élevée ;
caractérisée par le fait qu’un distributeur de
fluide frigorigène (39) est installé au niveau de
la tubulure d’admission de fluide frigorigène (34)
et est agencé de façon à distribuer en parties
égales le fluide frigorigène à chaque orifice d’ad-
mission de fluide frigorigène (36).

2. Unité intérieure selon la revendication 1, une sou-
pape à quatre voies (40) raccordée à la tubulure
d’admission de fluide frigorigène (34) et à la tubulure
de sortie de fluide frigorigène (35), pour faire circuler
le fluide frigorigène en fonction d’un cycle de chauf-
fage et d’un cycle de refroidissement, étant prévue.

3. Unité intérieure selon la revendication 2, un déten-
deur thermostatique (TXV) (38), pour réguler un flux
de fluide frigorigène en fonction d’une température
d’un fluide frigorigène, étant prévu au niveau de la
tubulure d’admission de fluide frigorigène (34).
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