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(54) Air-conditioning plant for building where a closed-cycle industrial washing machine is
installed.

(57) Air-conditioning plant for buildings where a
closed-cycle industrial washing machine is installed,
which comprises a rotating drum (1) and a drying air cir-
culation circuit (2) with a condenser (3) of the solvent
entrained by the drying air coming out from said rotating
drum, and a heater (4) of the drying air before putting it

back into said drum. A refrigeration group (5) with a cir-
culation circuit of a heat transfer fluid through the drying
air heater and the solvent condenser is provided. The
air-conditioning plant comprises at least one air-condi-
tioning/fan unit (12) and the refrigeration group of the
washing machine also serves the air-conditioning unit
(12).
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Description

[0001] The present invention relates generally to the
field of air-conditioning and in particular refers to an air-
conditioning plant for buildings in which a closed-cycle
industrial washing machine is installed.
[0002] Closed-cycle industrial washing machines are
well-known. They are used in various fields starting from
that of dry-cleaning of clothing and linen, to the washing
of metals, of soles of shoes and of pieces being worked
or worked pieces in general. In their most general con-
figuration these machines comprise a washing unit con-
sisting, for example, of a rotating drum, a unit for solvent
recovery and preheating the air circulating in closed-cy-
cle in the drum and a refrigeration group that provides
both the calories for heating the air and the frigories for
condensing the solvent carried by the air coming out
from the washing unit.
[0003] Conventional air conditioners are normally
made up of a conditioning/fan unit inside the building,
operated by a thermostat and possibly by a remote con-
trol, a refrigeration group arranged outside of the build-
ing to be conditioned, as well as the hydraulic and elec-
trical connections between the two units.
[0004] The installation of the air-conditioning plant
very often involves problems connected to the neces-
sary authorisation for assembly of the refrigeration
group on external walls and/or connected to making
holes through said walls for the passage of the electrical
and hydraulic connections. In some cases, when, for ex-
ample, the air-conditioning plant must be installed in
buildings located in historical centres or in buildings of
historical interest, obtaining such authorisation can be
really complex and expensive.
[0005] Another problem frequently encountered in the
installation of air-conditioning plants is the need for extra
electrical power installed for the refrigeration group.
[0006] The object of the present invention is to provide
an air-conditioning plant for buildings where a closed-
cycle industrial washing machine is installed that allows
the aforementioned problems to be avoided.
[0007] This object is accomplished with the air-condi-
tioning plant according to the present invention the main
characteristic of which consists of the fact that its oper-
ation exploits the refrigeration group of the industrial
washing machine.
[0008] According to a characteristic of the invention,
indeed, the heat transfer fluid of the refrigeration group
of the washing machine is also made to flow in the air-
conditioning plant, directly into the air-conditioning unit
or indirectly through heat exchange means.
[0009] The characteristics as well as the advantages
of the air-conditioning plant for buildings where a
closed-cycle industrial washing machine is installed ac-
cording to the present invention shall become clearer
from the following description of embodiments thereof,
given as an example and not for limiting purposes, with
reference to the attached drawings in which:

- figure 1 shows the scheme of a first embodiment of
the air-conditioning plant according to the present
invention;

- figure 2 shows the scheme of a second embodiment
of the air-conditioning plant according to the present
invention;

- figure 3 shows the scheme of a third embodiment
of the air-conditioning plant according to the present
invention;

- figure 4 shows a fourth embodiment of the air-con-
ditioning plant according to the present invention.

[0010] With reference to figure 1, there has been
schematically indicated at 1 a drum of a dry cleaning
machine and and at 2 a closed circuit for the recircula-
tion of drying air comprising a condenser of the solvent
3, arranged on the air stream coming out from the drum
1 and a heater of the air 4 or heat pump arranged down-
stream of the condenser 3 to heat the drying air before
it is injected back into the drum 1.
[0011] The drying air heater 4 is a heat exchanger that
uses as heat transfer fluid a hot compressed gas (for
example freon) fed through a delivery duct 6. The sol-
vent condenser 3 uses as refrigeration fluid the same
gas cooled and expanded through an expansion valve
7 arranged on a cold gas feeding duct 8 coming out from
a water condenser 9 fed with the heat transfer fluid com-
ing out from the air heater 4 through a duct 10a.
[0012] The heat transfer fluid coming out from the sol-
vent condenser 3 is recirculated to the compressor 5
through an intake duct 11.
[0013] An air-conditioning/fan unit, indicated at 12, is
provided with a heat exchanger 13 through which a heat
exchange fluid that feeds the air-conditioning/fan unit 12
passes. The circulation of the heat exchange fluid takes
place in a closed circuit 14a, 14b by the action of a pump
15 arranged at the outlet of the exchanger 13.
[0014] The air-conditioning/fan unit 12 can act both
as a heating unit and as a refrigeration unit of the build-
ing in which it is installed. To this end a hot fluid or a cold
fluid, respectively, can be made to circulate in the heat
exchanger 13. The compressed gas coming out from
the water heater fed to the heat exchanger 13 through
the ducts 10b and 16 is used as heating fluid. The cooled
gas coming out from the heat exchanger 13 is sent to
the water condenser 9 through the ducts 17 and 10a.
As an alternative to the water condenser 9 an air ex-
changer with a fan can be used. The expanded gas com-
ing out from the solvent condenser 3 and fed to the ex-
changer 13 through the ducts 18 and 19 is used as cool-
ing fluid. The gas coming out from the exchanger 13 is
conveyed to the intake duct 11 through the duct 20.
[0015] Interception means, for example a group of
electrovalves arranged on inlet and outlet ducts of the
heat exchanger on the heating/cooling fluid side, allow
the feeding of said fluid to the exchanger 13 to be con-
trolled so as to make it operate as a heater or a cooler
according to requirements. In particular, electrovalves
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21 and 22 are provided on inlet 16 and outlet 17 ducts
of the compressed gas from the exchanger 13 and elec-
trovalves 23 and 24 on the inlet 19 and outlet 20 duct of
the expanded gas from the exchanger 13. Electrovalves
25 and 26 are also provided on bypass ducts 27 and 28
of the exchanger 13 on the side of the compressed gas
and on the side of the expanded gas, respectively.
[0016] Wishing to make the air-conditioning/fan unit
12 work as a heating unit, the electrovalves 21, 22 and
26 shall be in open condition whereas the electrovalves
23, 24 and 25 shall be in closed position. Wishing to
make the air-conditioning/fan unit 12 work to cool down
the building, the electrovalves 23, 24 and 25 shall be in
open position, whereas the electrovalves 21, 22 and 26
shall be in closed position. Finally, wishing to make the
air-conditioning/fan unit 12 work just to fan the building,
the electrovalves 25 and 26 shall be in open position,
whereas the valves 21, 22 and 23, 24 shall remain
closed, actually shutting off the exchanger 13.
[0017] The air-conditioning/fan unit 12 shall be
equipped with a thermostat 29 and can be controlled re-
motely through a remote control 30.
[0018] The embodiment of the air-conditioning plant
illustrated in figure 2, in which identical components are
given the same reference numeral, id provided with two
distinct heat exchangers, indicated with 13a and with
13b, associated with the air-conditioning/fan unit 12 and
respectively acting as a heater 13a and as a cooler 13b
of the heat exchange fluid circulating on the air-condi-
tioning/fan unit 12 through the circuit 14a, 14b and the
pump 15.
[0019] The exchanger 13a, acting as a heater, is fed
with the compressed gas coming from the drying air
heater 4 through the duct 10b, the outlet gas being con-
veyed to the water condenser 9 through the duct 10a.
The exchanger 13b, acting as a cooler, is fed with the
expanded gas coming out from the solvent condenser
3 through the duct 18 and conveyed in the intake of the
compressor 5 through the duct 11. The two exchangers
13a and 13b are arranged in parallel for their alternative
operation and on their respective inlet ducts 16 and 19
and outlet ducts 17 and 20 respective interception elec-
trovalves 21, 23 and 22, 24 are provided. Wishing to
make the air-conditioning/fan unit 12 work as a heating
unit of the building, the electrovalves 21 and 22 shall be
in open condition, whereas the electrovalves 23 and 24
shall be in closed condition. The opposite occurs when
the air-conditioning/fan unit 12 is used for cooling the
building. On the other hand, in the case of use for just
fanning the building the electrovalves 21, 22 and 23, 24
shall all be in closed condition.
[0020] In the embodiment of figure 3, in which identi-
cal components are indicated with the same reference
numeral, for example, a single heat exchanger 13 is pro-
vided working as a cooler of the heat exchange fluid of
the air-conditioning/fan unit circulating in the circuit 14a,
14b. In this case, the current of compressed gas coming
out from the water condenser 9 is divided into two frac-

tions, one of which is sent to the solvent condenser 3
through the expansion valve 7 installed on the duct 8,
and the other one to the exchanger 13 through a further
dedicated expansion valve 31 mounted on a feeding
duct 32 of the exchanger 13. The expanded gas coming
out from the exchanger 13 is conveyed through the duct
33 into the intake duct 11 to the compressor 5 together
with the expanded gas coming from the solvent con-
denser 3 through the duct 18.
[0021] In this case the operation of the refrigeration
circuit branch of the heat exchanger 13 works separate-
ly from the rest of the refrigeration group, with an optimal
yield of the two branches.
[0022] Clearly, moreover, with a suitable by-pass sys-
tem of the same type as that used for the embodiment
illustrated in figure 1, it is also possible to prepare the
plant for the heating operating mode.
[0023] In the embodiment of the air-conditioning plant
according to figure 4, in which the same reference nu-
merals have been given to identical components, the
air-conditioning/refrigeration unit 12 is crossed directly
by the heat transfer fluid of the refrigeration plant of the
washing machine without intermediate heat exchange
fluid.
[0024] In this case, wishing to make the air-condition-
ing/fan unit 12 work as a heating unit of the building, it
shall be fed with the compressed gas coming out from
the drying air heater 4 through the ducts 10b, 16 and
34a and the heat transfer fluid coming out through the
duct 34b is conveyed to the water condenser 9 through
the ducts 17 and 10a. Wishing to make the air-condi-
tioning/fan unit 12 work to cool the building it shall be
fed with the expanded gas coming from the solvent con-
denser 3 through the ducts 18, 19 and 34b and the gas
coming out from the unit 12 through the duct 34b shall
be conveyed to the compressor 5 through the duct 20
and the intake duct 11. A system of interception valves
is provided in an analogous way to the embodiment il-
lustrated in figure 1 to control the flow of the heat transfer
fluid entering and leaving the air-conditioning/fan unit 12
in the two operating modes outlined above. The man-
agement of the actuation of the electrovalves in the two
operating conditions, as well as for the function of just
fanning, shall not be described in detail as being obvious
on the basis of that which has been described previous-
ly.
[0025] It should be noted that in the embodiments of
the air-conditioning plant according to the invention, it
has always been foreseen that the plant can act both for
heating and for cooling a building, but it is clear that, as
shown in the embodiment according to figure 3, it can
be equipped to carry out just one of these functions by
respectively removing the components not required.
[0026] Variations and/or modifications may be
brought to the air-conditioning plant for buildings where
a closed-cycle industrial washing machine is installed,
according to the present invention, without departing
from the scope of the invention as set forth in the at-
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tached claims.

Claims

1. Air-conditioning plant for buildings where a closed-
cycle industrial washing machine is installed, the
machine comprising a rotating drum and a circula-
tion circuit of drying air with a condenser of the sol-
vent entrained by the drying air coming out from
said rotating drum, and a heater of the drying air
before putting it back into said drum, a refrigeration
group with a circulation circuit of a heat transfer fluid
through said drying air heater and said solvent con-
denser, said air-conditioning plant comprising at
least one air-conditioning/fan unit and being char-
acterised in that the refrigeration group of said
washing machine also serves said air-conditioning
unit.

2. Air-conditioning plant according to claim 1, wherein
said heat transfer fluid acts as a heat exchange fluid
also for said air-conditioning/fan unit, acting as a
heating fluid and/or as a cooling fluid.

3. Air-conditioning plant according to claim 1 or 2,
wherein said air-conditioning/fan unit is provided
with heat exchange means and a heat exchange
fluid circulates between said unit and said heat ex-
change means, which are suitable for being fed with
said heat transfer fluid coming out from said air
heater, in such a case working as heating means,
or else with the heat transfer fluid coming out from
said solvent condenser, in such a case working as
cooling means.

4. Air-conditioning plant according to claim 3, wherein
said heat exchange means comprise two heat ex-
changers arranged in parallel and operatable alter-
natively as heating means and as cooling means,
respectively, of said heat exchange fluid circulating
in said air-conditioning/fan unit, the heat exchanger
operating as a heating means being fed by the heat
transfer fluid coming out from said drying air heater,
the heat exchanger operating as a cooling means
being fed by said heat transfer fluid coming out from
said solvent condenser.

5. Air-conditioning plant according to claim 3, wherein
said heat exchange means comprise a heat ex-
changer fed alternatively by said heat transfer fluid
coming out from said drying air heater, or by said
heat transfer fluid coming out from said solvent con-
denser.

6. Air-conditioning plant according to claim 1 or 2,
wherein said heat transfer fluid coming out from
said drying air heater or, alternatively, said heat

transfer fluid coming out from said solvent condens-
er directly circulates in said air-conditioning/fan unit.

7. Air-conditioning plant according to claim 1, wherein
said air-conditioning/fan unit is provided with heat
exchange means and a heat exchange fluid circu-
lates between said unit and said heat exchange
means, which are suitable for being fed with a frac-
tion of said heat transfer fluid expanded in a dedi-
cated expansion valve, whereby said heat ex-
change means work only as cooling means of said
heat exchange fluid.

8. Air-conditioning plant according to any one of the
previous claims, wherein intercepting means are
provided between said air-conditioning/fan unit and
the circuit of said heat transfer fluid to control the
selective supply, to said plant, of said heat transfer
fluid coming out from said drying air heater and said
heat transfer fluid coming out from said solvent con-
denser.
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