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@ An air conditioning apparatus of the type having separate outdoor and indoor units.

@ This apparatus (1) for air conditioning applica-
tions is of the type comprising separate outdoor (3)
and indoor (2) units interconnected by a flexible
connection element (4). The expansion device for

the apparatus (1) locates within the connection ele-
ment (4) and consists preferably of a capillary tube
(25).
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This invention relates to a refrigerating appara-
tus for air conditioning applications, being of the
type composed of two separate units to be accom-
modated, the one inside a space to be air con-
ditioned and the other outdoors.

More particularly, the invention relates to a
refrigerating apparatus for air conditioning applica-
tions, comprising an indoor unit, an outdoor unit, a
flexible connection element between the indoor unit
and the outdoor unit, an indoor heat exchanger
within the indoor unit, an outdoor heat exchanger
within the outdoor unit, a compressor within the
indoor unit,an expansion device, and connection
ducting between the ouidoor heat exchanger, the
expansion device, the indoor heat exchanger, and
the compressor, including, within the connection
element, a first flexible line for the thermal fluid
flow between the outdoor heat exchanger and the
compressor and a second flexible line for the ther-
mal fluid flow between the indoor heat exchanger
and the outdoor heat exchanger.

Apparatus of this kind have been known and
appreciated especially for use with portable air
conditioners, that is non-permanent applications. In
fact, highly valued is in this case the possibility to
install the apparatus without cutting holes through
window panes, it being sufficient that a window
wing be kept ajar or a notch cut in a window frame
and/or jamb for the connection element to pass
through.

The connection element is provided, in fact, in
the form of a thick flattened cable. It has an outer
sleeve or sheath which encloses the electrical har-
ness (three cables), the refrigerating water connec-
tions (two lines) going either directions, and cus-
tomarily a drain pipe to take to the outdoor heat
exchanger condensation water which has formed
over the indoor heat exchanger during operation in
the cooling mode.

The problem that underlies this invention is one
of reducing the size of the connection element o
further enhance ease of installation of the appara-
tus.

The subject-matter of this invention is a refrig-
erating apparatus for air conditioning applications,
of the type specified above, which is characterized
in that said expansion device is accommodated
within the flexible connection element.

Advantageously, the second flexible line within
the connection element is a capillary tube, said
capillary tube constituting said expansion device.

Even more advantageously, the second flexible
line within the connection element is formed of a
plurality of capillary tubes, said capillary tubes con-
stituting said expansion device.

Further features and the advantages of a refrig-
erating apparatus according to the invention will be
more clearly apparent from the following detailed
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description of a preferred embodiment thereof, giv-
en with reference to the accompanying drawings.

In the drawings:

Figure 1 shows schematically an apparatus ac-
cording to the invention, and

Figure 2 is a sectional view of the connection
element of the apparatus shown in Figure 1.

in the drawing views, the reference numeral 1
generally denotes a refrigerating apparatus for air
conditioning applications.

The apparatus 1 comprises an indoor unit 2, an
outdoor unit 3, and a flexible connection element 4
extending between the indoor unit 2 and the out-
door unit 3.

The indoor unit 2 comprises an indoor heat
exchanger 5 having conventional air-forcing means
associated therewith which are only schematically
depicted at 6 in the drawings. The indoor unit 2
also comprises a compressor 7, a line 8 between
the indoor heat exchanger 5 and the connection
element 4, a line 9 between the indoor heat ex-
changer 5 and an intake port 10 of the compressor
7, and a line 11 between the connection element 4
and a delivery port 12 of the compressor 7. Pro-
vided on the line 9 near the intake port 10 of the
compressor 7 is a liquid/vapor separator 13 adapt-
ed to prevent liquid-phase thermal fluid from enter-
ing the compressor 7 and damaging it.

The outdoor unit 3 comprises an outdoor heat
exchanger 14 having conventional air-forcing
means associated therewith which are only sche-
matically shown at 15 in the drawings. The outdoor
unit 3 also includes two lines, 16 and 17, between
the outdoor heat exchanger 8 and the connection
element 4.

The connection element 4 comprises an outer
sleeve or sheath 18, wherein two longitudinal cav-
ities 19 and 20 are defined which are separated by
a partition 21.

The connection element 4 comprises a con-
densation water drain pipe 22 and an electrical
cable 23 of the three-wire type; both tube 22 and
cable 23 are accommodated inside the cavity 20.

The connection element 4 further comprises a
first flexible line 24 connected at one end to line 11
of the indoor unit 2, and at the other end, fo the
line 17 leading to the outdoor unit 3, and a second
flexible line 25 connected at one end to line 8 of
the indoor unit 2 and to line 16 of the outdoor unit
3 at the other end.

The first flexible line 24 consists basically of a
tube positioned within cavity 19 of the sleeve 18;
the second flexible line 25 is, in turn, comprised of
at least one capillary tube, preferably two capillary
tubes in parallel, positioned within cavity 20.

Thus, the following circuit path is established
for the thermal fluid: compressor 7, line 11, first
flexible line 24, line 17, outdoor heat exchanger 14,
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line 16, second flexible line 25, line 8, indoor heat
exchanger 5, line 9, compressor 7.

It should be noted that the indocr heat ex-
changer 5 functions as the evaporator, the outdoor
heat exchanger 14 as the condenser, and the sec- 5
ond flexible line 25 as the expansion device.

Thus, in an apparatus according to the inven-
tion, the flexible connection element between the
outdoor and indoor units is greatly reduced in size
by virtue of the space requirements of the capillary 10
tubes being much lower than those of a traditional
tube.

A further advantage comes then from eliminat-
ing the iso-enthalpic expansicn valve as an in-
dependent device. 15

Claims

1. A refrigerating apparatus for air conditioning 20
applications, comprising an indoor unit (2}, an out-

door unit (3), a flexible connection element (4)
between "the indoor unit and the outdoor unit, an
indoor heat exchanger (5) within the indoor unit (2),

an outdoor heat exchanger (14) within the outdoor 25
unit {3), a compressor (7) within the indoor unit (2),

an expansion device (25), and connection ducting
between the outdoor heat exchanger, the expan-

sion device, the indoor heat exchanger , and the
compressor, including, within the connection ele- 30
ment (4), a first flexible line (24) for the thermal

fluid flow between the outdoor heat exchanger (14)

and the compressor (7) and a second flexible line

(25) for the thermal fluid flow between the indoor

heat exchanger (5) and the outdoor heat exchanger 35
(14), characterized in that said expansion device

(25) is accommodated within the flexible connec-

tion element (4).

2. An apparatus according to Claim 1, character-

ized in that said second flexible line (25) within the 40
connection element (4) consists of a capillary tube,

said capillary tube constituting said expansion de-

vice.

3. An apparatus according to Claim 1, character-

ized in that said second flexible line (25) within the 45
connection element (4) is formed of a plurality of
capillary tubes, said capillary tubes constituting

said expansion device.
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