EP 0911 587 A1

Europdéisches Patentamt

European Patent Office

(12)

Office européen des brevets

(43) Date of publication:
28.04.1999 Bulletin 1999/17

(21) Application number: 97810803.3

(22) Date of filing: 28.10.1997

(11) EP 0911 587 A1

EUROPEAN PATENT APPLICATION

(51) Int. CL5: F24F 1/00

(84) Designated Contracting States:
ATBECHDEDKESFIFRGBGRIEITLILUMC
NL PT SE

(71) Applicant: Chen, Tze-Li
Hsintien City, Taipei (TW)

(72) Inventor: Chen, Tze-Li
Hsintien City, Taipei (TW)

(74) Representative:
Patentanwaltsbiiro Feldmann AG
Kanalstrasse 17
8152 Glattbrugg (CH)

(54) Air conditioner

(57)  An air conditioner that has patterned louvers
(101) to provide aesthetic appearance. Several air con-
ditioner units can be stacked or juxtaposed to increase

the size and conditioning capacity of the conditioner as
a whole.

Printed by Xerox (UK) Business Setrvices
2.16.7/3.6



1 EP 0 911 587 A1 2

Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The present invention relates to a room air con-
ditioner, and more particularly to a separate type air
conditioner that has patterned louvers to provide aes-
thetic appearance. Besides, several conditioner units
may be stacked or juxtaposed to increase the size and
conditioning capacity of the conditioner as a whole.

2. Description of the Prior Art

[0002] Fig. 1 shows a conventional air conditioner. An
evaporation 2 is installed inside a cabinet 1. A blower 3
is disposed at a lower end of the evaporator 2. The
blower 3 is pivotally connected to a motor 4 at one side
thereof. Louvers 5 are disposed below the blower 3. The
cabinet 1 is provided with a plurality of air inlets 1A cor-
responding to the front side of the evaporator 2 and air
outlets 1B corresponding to the louvers 5. When the
motor 4 operates, the blower 3 is actuated so that indoor
air is drawn via the air inlets 1A into the evaporator 2
which absorbs the heat of the drawn-in air or the drawn-
in air absorbs the high heat of the evaporator 2 before
being released to the room. Such conventional air con-
ditioners have the following drawbacks:

1. In the conventional air conditioner, air is drawn in
from the front side and pass through the planar
evaporator. The amount of refrigerant in the evapo-
rator determines the size of the air conditioner, and
there are at least 6-8 specifications of air condition-
ers to match different room sizes so that there are
enough specifications of evaporators to meet differ-
ent air conditioning requirements. Therefore, in
manufacture, huge capital investments have to
expended on different specifications of evaporators
and their peripheral equipment.

2. When it is desirable to have the air conditioner to
send out warm air, it is necessary to provide a flow
modulator control valve on the outdoor unit (main
body) so as to change the direction of refrigerant
flow and enable the condenser and evaporator to
operate in a reverse fashion. But in the entire
design of the air conditioner, since the main body is
mounted outdoors and is subject to outdoor tem-
perature changes, once the room temperature
drops to below 5 degrees C, the air conditione can-
not function properly, and forced defrosting of the
outdoor unit has to be carried out at stages. This
problem aggravates in cold places. Therefore, air
conditioners can only serve to provide auxiliary
warm air in cold places. Besides, it is a complicated
and expensive technology to design reverse refrig-
erant flow.
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3. The design of the outer appearance of conven-
tional room air conditioners usually does not fit in
with the interior design due to their dull looks.

SUMMARY OF THE INVENTION

[0003] A primary object of the present invention is to
provide an air conditioner in which several conditioner
units may be stacked or juxtaposed to form a larger air
conditioner. The specification of the evaporator struc-
ture of the air conditioner is standard and of a smaller
size. It is accommodated within a cabinet of a deter-
mined specification. Several cabinets can be stacked or
juxtaposed on a vertical surface allow expansion of con-
ditioning capacity. For instance, when each conditioner
unit is designed to have heat dissipating capacity in the
range of 6000-15000 BTU, a single row, two rows, or
three rows of evaporators and blower motors can be
used to provide sufficient room air conditioning effects
in the range of 15000 BTU. When it is desirable to have
an air conditioning capacity below 30000 BTU, two con-
ditioning units can be stacked or juxtaposed by means
of connecting plate and securing holes provided at four
corners of the evaporator bases, with the face panel and
frame enlarged correspondingly, to achieve 6000-30000
BTU. Hence, there is no need to manufacture room air
conditioners of different specifications since the condi-
tioner of the present invention can be expanded verti-
cally or horizontally to provide greater air conditioning
capacity at reduced costs.

[0004] Another object of the present invention is to
provide an air conditioner in. which the evaporator struc-
ture is provided with electrical heating elements to
directly heat the air so that there is no need to provide
reverse refrigerant flow or actuate the outdoor unit,
thereby eliminating the problem of frost accumulation on
outdoor units in the prior art.

[0005] A further object of the present invention is to
provide an air condition in which the louvers are pro-
vided with patterns that will display when the louvers are
all closed, thus adding aesthetic quality to the air condi-
tioner.

BRIEF DESCRIPTION OF THE DRAWINGS
[0006]

Fig. 1 is a perspective view of the prior art;

Fig. 2 is a perspective view of the present invention;
Fig. 3 is a perspective exploded view of the present
invention;

Fig. 4 is a sectional view of Fig. 1 taken along line
V-1V,

Fig. 5 is an exploded view of another embodiment
of the present invention; and

Fig. 6 is a schematic view of still another embodi-
ment of the present invention.
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DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0007] With reference to Figs. 2 and 3, the present
invention essentially comprises a frame body 100
accommodating therein louvers 101, an evaporator
structure 200, and a rear cabinet 300. The evaporator
structure 200 includes a base 210, an evaporator 220
disposed on the base 210, a mounting frame 211, and a
blower 230 mounted on the mounting frame 211. The
mounting frame 211 straddles over the evaporator 220,
and the blower is located between the evaporator 220
and the frame 100. The evaporator 220 is a plate struc-
ture in which multiple refrigerant ducts are disposed.
The middle section of the evaporator 220 bent s towards
the base to connect therewith, while the two ends of the
evaporator 220 tilt away from the base 210 so that there
are more space between the ends of the evaporator 220
and the base 210. A moisture collector duct 240 is con-
nected to a lower rim of the evaporator 220 so that mois-
ture formed on the surface of the evaporator 220 may be
collected in the moisture collector duct 240 below and
discharged. When two or more bases 210 are stacked,
the moisture collector ducts 240 can be inter-con-
nected. Electrical heating elements 240, 241 may be
mounted on the surface of the evaporator 220 at suita-
ble positions to directly heat the air so that the present
invention can also provide warm air. The entire evapora-
tor structure 200 is inserted into the rear cabinet 300 via
a hollow 301 at one end of the rear cabinet 300 and is
secured to the inner walls of the rear cabinet 300 by
screws or other means, such that the blower 230 sends
out air currents via the hollow 301. The interior space of
the rear cabinet 300 is slightly larger than the base 210
and the evaporator 220, so that air flowing in between
the ends of the evaporator 220 and the base 210 may
be discharged by means of the blower 230 when flowing
past the upper and lower rims of the evaporator 220. In
addition, the four walls of the rear cabinet 300 are pro-
vided with air inlets 302, 303, 304,..., which are provided
with filter materials 320 and air purification means so
that the induced air can pass through the air inlets 302,
303,304,..., and the filter materials 320 into the rear
cabinet 300 to contact the evaporator 220 to thereby
generate cooling or warming effects. A pipe hole 330 is
further provided on the rear cabinet 300 at a suitable
position for linking the evaporator 200 to other equip-
ment or systems. At that side of the rear cabinet 300
opposite to the hollow 301, there are provided suspen-
sion hooks 310, 311 adapted to suspend the present
invention on an upright surface. the frame 100 is
securely provided at the four sides of that side of the
rear cabinet 300 with the hollow 301. The louvers 101
arranged in the frame 100 have patterns thereon. When
the louvers are all closed, the patterns will be displaced
to add aesthetic quality to the present invention.

[0008] In use, referring to Fig. 4, the blower 230 is
actuated and the cooling or warming mode is selected.
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Air in the rear cabinet 300 is passed through the evapo-
rator 220 and the electrical heating elements 240, 240
to condition the temperature of the air which is released
to the room via the louvers 101. Indoor air is drawn via
the air inlets 302, 303,...into the rear cabinet 300 and in
between the two ends of the evaporator 220 and the
base 210 to contact the surfaces of the evaporator 220.
The air then flows past the upper and lower rims of the
evaporator 220 to the blower 230 in front of the evapora-
tor 220 and is then sent out.

[0009] With reference to Fig. 5, the outer periphery of
the frame 100 can be configured to be an artistic picture
frame 102, and an inner frame 102 having louvers 101
installed therein is mounted in the picture frame 102 to
further enhance the aesthetic quality of the present
invention. The picture frame 102 can further be pro-
vided with a trigger element 120 at that side orienting
towards rear cabinet 300, the trigger element 120 being
linked to the louvers 101. By actuating the trigger ele-
ment 120 the louvers may rhythmically open or close. A
step motor 150 may be provided at a suitable position to
drive the trigger element 120. By means of the step
motor 150, the trigger element 120 is driven to cause
the louvers to rhythmically swing to provide mobile pat-
terns while directing the flow of air to the room.

[0010] In practice, referring to Fig. 6, a number of
bases 210, each as a single unit, can be stacked or jux-
taposed to form an air conditioner of a larger size. Since
each rear cabinet 300 is provided with suspension
hooks 310, 311, the present invention, even when
stacked or juxtaposed to form a larger structure can be
firmly secured to vertical surfaces such as walls. Sup-
posing each unit can achieve 15000 BTU air condition-
ing capacity, the three units shown in Fig. 6 can achieve
thrice the capacity. The units are directly secured or
stacked to adjacent units by means of securing holes
212. As can be appreciated from the above description,
the present invention allows expansion of the size of the
air conditioner in various ways using identical air condi-
tioning units, which is very cost efficient.

[0011] It will be understood that each of the elements
described above, or two or more together may also find
a useful application in other types of methods differing
from the type described above.

Claims

1. An air conditioner, at least comprising a frame hav-
ing louvers disposed therein, at least one evapora-
tor structure, and at least one base, matching said
evaporator structure in number, wherein said evap-
orator structure essentially comprises an evapora-
tor disposed on said base, a blower mounted
between said evaporator and said frame, said evap-
orator structure being accommodated in a rear cab-
inet having a plurality of hollowed portions at one
side, said blower sending air out through said hol-
lowed portions, said rear cabinet being further pro-
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vided with air outlets at its four walls, said air inlets
being provided with filter material and air purifica-
tion means, said rear cabinet additionally having
suspension hooks providing on a wall opposite to
said hollow portions thereof, said suspension hooks 5
being adapted to suspend the air conditioner on a
vertical surface, whereby a plurality of said bases
can be stacked or juxtaposed to increase the size of
the air conditioner and the conditioning capacity,
said frame being secured to that side of said rear ¢
cabinet with said hollowed portions, said louvers
having patterns which will display when said lou-
vers are all closed.

The air conditioner as claimed in claim 1, wherein 15
said evaporator is a plate structure having a plural-

ity of refrigerant ducts disposed therein, a middle
section of said plate structure bending towards said
base to be connected thereto, and the two ends of
said plate structure tilting away from said base to 20
allow more space between said two ends of said
plate structure and said evaporator.

The air conditioner as claimed in claim 1 or 2,
wherein said evaporator is provided with electrical 25
heating elements at suitable positions.

The air conditioner as claimed in claim 1, wherein
said frame has its outer periphery configured to
form an artistic picture frame in which said louvers 30
are installed.

The air conditioner as claimed in claim 1 or 4,

wherein the periphery of said frame allows entry of
air from various side directions. 35
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