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(54) Air Conditioning Unit

(57)  The air conditioning unit comprises a casing (2)
housing in its interior an air treatment unit. The casing
presents first apertures (11) for air entry into its interior,
second apertures (14) for cold air expulsion positioned
in a bottom region thereof, and third apertures (16) for
hot air expulsion positioned in its top. The interior of the
casing houses, for treating a refrigerant fluid, a compres-
sor (20) connected to a condenser (23) positioned at said
third apertures, the condenser being connected to a throt-
tling means (22) which is connected to an evaporator
(21) positioned at the second apertures. The interior of
the casing also houses fans (25,26) arranged to force
the air entering from said first apertures towards the sec-
ond and third apertures.
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Description

[0001] The present invention relates to an air condi-
tioning unit.

[0002] Hereinafter reference will be made in particular
to air conditioning units usable in non-closed environ-
ments, i.e. outside buildings.

[0003] To condition air outside buildings rudimentary
fans are currently used which, by moving the air by a
blade create a pleasant refreshing effect for those per-
sons exposed to the moving air flow.

[0004] However, whenthe airtemperature is very high,
the mere refreshing effect caused by the air movement
is insufficient to ensure a pleasant sensation to those
persons located in an outside environment who are
struck by the moving air; in fact the hot air could generate
an unpleasant sensation and hence the presence of the
fan could be counterproductive.

[0005] To obviate this drawback, devices have been
developed provided with a fan for moving the air and in
addition one or more nozzles which spray water droplets
into the air, to create clouds of air droplets which provide
a very pleasant refreshing sensation when they strike the
user.

[0006] It is however evident that these devices also
present certain drawbacks, including the fact that the per-
son struck by the flow of air and water droplets is inevi-

tably wetted.

[0007] This is naturally unpleasant and is to be avoid-
ed.

[0008] In addition, the fact of generating clouds of wa-

ter droplets could create dangerous situations, for exam-
ple if the user is in the presence of electrical machines.
[0009] The technical aim of the present invention is
therefore to provide an air conditioning unit by which the
stated technical drawbacks of the known art are elimi-
nated.

[0010] Within the scope of this technical aim, an object
ofthe invention is to provide an air conditioning unit which
is able to refresh a region within an external environment
even when the external air temperature is very high, with-
out the risk of generating unpleasant sensations for the
user.

[0011] Another object of the invention is to provide an
air conditioning unit which does not wet the user.
[0012] A further object of the invention is to provide an
air conditioning unit which is safe and which, in particular,
does not generate dangerous situations for the user
when in use.

[0013] Thetechnicalaim,togetherwiththese andother
objects, are attained according to the present invention
by an air conditioning unit in accordance with claim 1.
[0014] Other characteristics of the invention are de-
fined in the subsequent claims.

[0015] Further characteristics and advantages of the
invention will be more apparent from the description of a
preferred but non-exclusive embodiment of the air con-
ditioning unitaccording to the invention, illustrated by way
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of non-limiting in the accompanying drawings, in which:

Figure 1 is a schematic view of a unit according to
the present invention;

Figures 2 and 3 show two different views of the unit
of the invention.

[0016] With reference to said figures, these show an
air conditioning unit indicated overall by the reference
numeral 1.

[0017] The unit 1 comprises a casing 2 housing in its
interior an air treatment unit.

[0018] The casing 2 presents first apertures 11 for air
entry into its interior 13 from the outside 12, these being
positioned in an intermediate region of a substantially
vertical wall thereof.

[0019] The casing 2 also presents, for cold air expul-
sion, second apertures 14 positioned in a bottom region
thereof; the second apertures 14 are also preferably pro-
vided in a substantially vertical wall of the casing.
[0020] Finally, the casing 2 presents, for hot air expul-
sion, third apertures 16 positioned in an upper portion of
the casing, preferably in a substantially horizontal wall
17 (asintheillustrated example), but notin a substantially
vertical wall.

[0021] The interior of the casing 2 houses a compres-
sor 20 to treat a refrigerant fluid; the compressor 20 is
connected to an evaporator 21 positioned at the second
apertures 14.

[0022] The evaporator 21 is connected to a throttling
means 22 (typically a throttling valve), this latter being
connected to a condenser 23 positioned at the third ap-
ertures 16.

[0023] The interior of the casing 2 also houses at least
one fan for forcing the air entering from the first apertures
11 towards the second and third apertures 14, 16.
[0024] In the illustrated example a first fan 25 is ar-
ranged to feed air onto the evaporator 21, a second fan
26 feeding air onto the condenser 23.

[0025] Advantageously a baffle 24 is also provided to
divide the air flow entering from the first apertures 11.
[0026] Alternatively a single fan can be provided, for
example housed inside the casing 2 at the first apertures
11, or the number of fans can be greater than 2, for ex-
ample in addition to the fans shown in Figure 1 a third
fan can be provided positioned at the first apertures 11.
[0027] The third apertures 16 are preferably located in
the top wall 17 of the casing 2.

[0028] Asshowninthe accompanying figures, the cas-
ing 2 presents a cylindrical body with a polygonal base
(square in the illustrated example), with the first and sec-
ond apertures 11, 14 provided in at least one lateral wall
of the cylindrical body (i.e. the first and second apertures
11, 14 can be provided in one lateral wall, in two or even
in more lateral walls).

[0029] In particular the first and second apertures 11,
14 are provided in the same substantially vertical lateral
walls 28 of the cylindrical body.
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[0030] Advantageously the air conditioning unit 1 of
the invention presents wheels 29 to facilitate its move-
ment.

[0031] The air conditioning unit 1 also comprises a tray
30 positioned in a bottom portion thereof to collect the
condensation water.

[0032] A pump 31 dipping into the tray 30 is connected
to a pipe 32 terminating with an injector nozzle 33 ar-
ranged to spray the water accumulating in the tray 30
onto the condenser 23.

[0033] This enables the heat and moisture to be re-
moved from the unit 1 by concentrating them in a region
(above the unit 1) far from the user.

[0034] Advantageously, the unit 1 also comprises a
movable wall 35 which can be associated with the casing
2 in such a manner as to maintain the cold air delivered
by the second apertures 14 localized.

[0035] Inpractice the movable wall 35 defines a closed
enclosure within which the casing 1 is positioned.
[0036] In this manner the cold air delivered in proximity
to the floor by the second apertures 14 remains concen-
trated as it is retained by the movable wall 35; this is
because the cold air tends to remain in proximity to the
floor and is unable to straddle the movable wall 35.
[0037] The operation of the unit of the invention is ap-
parent from that described and illustrated, and is sub-
stantially the following.

[0038] Air enters the unit 1 through the first apertures
11 (arrow F1).
[0039] A partF2 ofthe entering air flow is directed onto

the evaporator 21 by the baffle 24 and by the fan 25,
while a second part F3 of the air flow is fed onto the
condenser 23 by the baffle 24 and by the other fan 26.
[0040] Simultaneously the compressor 20 pressurizes
the refrigerant fluid which yields heat to the air flow F3 in
the condenser 23; the refrigerant fluid hence yields heat
and changes state by passing from vapour to liquid, while
the air flow F3 is heated.

[0041] The refrigerant fluid (liquid) then undergoes
sudden pressure drop through the throttle valve 22.
[0042] Finally, inthe evaporator 21 the refrigerant fluid
(liquid) absorbs heat from the air flow F2; hence the re-
frigerant fluid absorbs heat and changes state (from liquid
to vapour) while the air flow F2 cools.

[0043] Finally, the refrigerant fluid vapour returns to
the compressor 20 and the cycle recommences.

[0044] During operation, cold air F4 is expelled from
the second apertures 14, while hot air F5 is expelled from
the third apertures 16.

[0045] The tray 30 accumulates condensate water to-
gether with those droplets delivered by the nozzle 33
which are not removed.

[0046] The water which accumulates in the tray 30 is
sprayed onto the condenser 23 by the pump 31 and the
injector nozzle 33.

[0047] This enables the cooling of the refrigerant fluid
to be intensified as the water absorbs heat by subtracting
it from the refrigerant fluid circulating through the evap-

10

15

20

25

30

35

40

45

50

55

orator 23.

[0048] This also enables the moisture to be removed
as the sprayed water partly evaporates and partly re-
mains in the form of liquid droplets, but in both cases is
mostly entrained by the air flow F3 and removed through
the third apertures 16.

[0049] Finally, by placing the casing within the movable
wall 35 (which defines a preferably but not necessarily
closed enclosure), the cold air which stratifies at the floor
is able to be retained, being unable to pass over the mov-
able wall, to create outdoors a cold region in an averagely
hot environment.

[0050] It has been found in practice that the cooling
unit of the invention forms a self-sufficient combination
which requires only electric power and is particularly suit-
able for use in open environments (for example in a gar-
den) as it delivers cold air from the bottom and expels
hot air (with vapour) from the top.

[0051] The air conditioning unit conceived in this man-
ner is susceptible to numerous modifications and vari-
ants, all falling within the scope of the inventive concept;
moreover all details can be replaced by technically equiv-
alent elements.

[0052] In practice the materials used and the dimen-
sions can be chosen at will in accordance with require-
ments and the state of the art.

Claims

1. An air conditioning unit (1) comprising a casing (2)
housing in its interior an air treatment unit, charac-
terised in that the casing (2) presents first apertures
(11) for air entry into its interior (13) from the outside
(12), second apertures (14) for cold air expulsion po-
sitioned in a bottom region thereof, and third aper-
tures (16) for hot air expulsion positioned in its top,
the interior of said casing (2) housing, for treating a
refrigerant fluid, a compressor (20) connected to a
condenser (23) positioned at said third apertures
(16), said condenser (23) being connected to a throt-
tling means (22) which is connected to an evaporator
(21) positioned at said second apertures (14), the
interior of said casing (2) also housing at least one
fan (25, 26) arranged to force the air entering from
said first apertures (11) towards said second and
third apertures (14, 16).

2. A conditioning unit (1) as claimed in claim 1, char-
acterised in that said first apertures (11) are posi-
tioned in an intermediate region of a substantially
vertical wall (28) of said casing (2).

3. A conditioning unit (1) as claimed in one or more of
the preceding claims, characterised in that said
third apertures (16) are positioned in the top wall of
said casing (2).
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A conditioning unit (1) as claimed in one or more of
the preceding claims, characterised in that said
top wall is substantially horizontal.

A conditioning unit (1) as claimed in one or more of
the preceding claims, characterised by presenting
two fans (25, 26), a first fan (25) being arranged to
feed air onto said evaporator (21) and a second fan
(26) being arranged to feed air onto said condenser
(23).

A conditioning unit (1) as claimed in one or more of
the preceding claims, characterised in that said
casing (2) presents a cylindrical body with a polyg-
onal base, said first and second apertures (11, 14)
being provided in at least one lateral wall of said cy-
lindrical body.

A conditioning unit (1) as claimed in one or more of
the preceding claims, characterised in that said
first and second apertures (11, 14) are provided in
the same lateral walls of said cylindrical body.

A conditioning unit (1) as claimed in one or more of
the preceding claims, characterised by presenting
wheels (29) for facilitating its movement.

A conditioning unit (1) as claimed in one or more of
the preceding claims, characterised by comprising
a tray (30) for collecting the condensation water, a
pump (31) dipping into the tray (30) being connected
to a pipe (32) terminating with an injector nozzle (33)
arranged to spray the water accumulated in said tray
onto said condenser (23).

A conditioning unit (1) as claimed in one or more of
the preceding claims, characterised by comprising
a movable wall (35) which can be associated with
said casing (2) in such a manner as to maintain the
cold air delivered by said second apertures (14) lo-
calized.

A conditioning unit (1) as claimed in one or more of
the preceding claims, characterised in that said
movable wall (35) defines a preferably closed enclo-
sure.
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