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(57) The invention relates to an air recirculation de-
vice for use with a dryer, comprising an inlet of hot and
humid air (14) which can be connected to the expulsion
pipe of air from the dryer, an outlet of mixed air (16) which
can be connected to the inlet air pipe of the dryer, an
escape vent (18) of the hot air coming from the dryer, an
intake (19) of fresh air from the outside environment and
a humidity dosage valve (20) joined to said escape vent
(18) and movable from a position of complete closure of
said escape vent (18), wherein all the air coming from
the inlet(14) is directed towards the outlet (16), and a
position of total aperture, wherein all the air coming from
the inlet is discharged outside and the outlet (16) is in
communication with the fresh air intake (19) to emit air
from the outside environment into the dryer, passing
through a number of intermediate positions in which the
air coming from the inlet is mixed with air coming from
the outside environment. The device comprises, in addi-
tion, detection and control means able to perform meas-
urements at least on the outgoing air correlated to the
humidity of the air in the dryer and to correspondingly
control the position of the humidity dosage valve.

Air recirculation device for use with a dryer
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Description

[0001] The present invention relates to an air recircu-
lation device suitable for joining to a dryer, or drum dryer,
for example for the laundry machine sector, and a method
of re-utilising the hot air expelled from said dryer.
[0002] As is known, one type of these dryers uses an
electric resistor to heat the incoming air used to dry the
clothes in the machine drum. The energy consumption
of these machines is high. In addition, the hot air expelled
from the dryer is dispersed into the environment, for ex-
ample through an outlet chimney.

[0003] The need is therefore deeply felt to recover this
outgoing hot air so as to achieve an energy saving.
[0004] Some solutions for recovery of the hot air have
already been proposed. However, none of these has
proved particularly efficient, and in any case the known
solutions are complicated and expensive to produce. In
fact, they have met with little success and their use is
extremely limited.

[0005] For example, a recovery device has been pro-
posed which uses a refrigerator unit to condense the hu-
midity and recover the air. However this solution entails
higher energy consumption, management of drainage of
a considerable amount of water, costly maintenance, the
need to periodically clean the condensation group and
check the coolant as well as very high initial costs for a
modest yield.

[0006] The purpose of the present invention is to pro-
pose a recirculation device and a method of recovering
the air which make it possible to recover most of the hot
air leaving the dryer so as to achieve a significant energy
saving.

[0007] Another purpose of the invention is to make
available a recirculation device which combines high ef-
ficiency and yield in terms of energy saving with structural
simplicity, making it extremely reliable and advantageous
to manufacture, install and maintain.

[0008] Such purpose is achieved by a device accord-
ing to claim 1 and with a method according to claim 6.
The dependent claims describe preferred or advanta-
geous embodiments of the recirculation device and of
the recovery method.

[0009] The characteristics and advantages of the re-
circulation device according to the invention will in any
case be more evident from the description below of its
preferred, but non limiting, embodiments, with reference
to the attached drawings, wherein:

[0010] - Figure 1 schematically illustrates an air recir-
culation device according to the invention;

[0011] -Figure2isanelevated view of the recirculation
device;
[0012] - Figure 3 is a view of the recirculation device

and of a drying machine, separately; and

[0013] - Figure 4 shows an example of a humidity dos-
age valve.
[0014] Insaid figures, reference numeral 1 globally de-

notes an air recirculation device suitable for being joined
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to a dryer or drum dryer 2.

[0015] The dryer 2 has an inlet pipe 10 of air from the
outside, heating devices of the air (not shown), and an
expulsion pipe 12 of the hot air to the outside.

[0016] According to a general embodiment, the air cir-
culation device 1 comprises an inlet 14 of hot and humid
air which can be connected to the expulsion pipe 12 of
the dryer, an outlet 16 of mixed air which can be con-
nected to the inlet pipe 10 of the dryer, a hot air escape
vent 18, that is of humid air, communicating with the out-
side environment, and a fresh air intake 19, that is of air
with little humidity, from the outside environment.
[0017] A humidity dosage valve 20 is associated to the
escape vent 18, said valve being movable between a
position of total closure of the escape vent 18, wherein
all the air coming from the inlet 14 is directed towards
the outlet 16, and a position of total opening, wherein all
the air coming from the inlet 14 is discharged outside
through the vent 18 and wherein the outlet 16 communi-
cates only with the intake 19 to emit air from the outside
environment into the dryer. The valve 20 can be blocked
in a number of intermediate positions, in which the air
coming from the inlet 14 is mixed with the air coming from
the outside environment through the intake 19 before be-
ing re-emitted into the dryer.

[0018] According to one embodiment, inside the recir-
culation device 1 there is a bulkhead 3 which defines a
first air passage 4 from the inlet 14 to the outlet 16 and
a second air passage 5 from the fresh air intake 19 to
the outlet 16.

[0019] Advantageously, the dosage valve 20 is posi-
tioned along the first air passage 4 so that, when it is in
the position of total opening of the escape vent 18, it fully
closes such first passage 4 downstream both of the inlet
14 and of the escape vent 18. In this condition therefore,
the outlet 16 communicates only with the outside envi-
ronment through the intake 19 and the second air pas-
sage 5.

[0020] The recirculation device 1 also comprises de-
tection and control means able to perform, at least on
the outgoing air, measurement of a parameter correlated
to the humidity of the air in the dryer and to control the
position of the dosage valve 20 so as to emit into the
dryer a flow of air such as to keep the humidity inside it
below a pre-set threshold.

[0021] For example, such pre-set threshold is 70%.
[0022] According to one embodiment, said detection
and control means comprise a humidity probe placed
along the passage of air towards the outlet 16.

[0023] According to a preferred embodiment, in place
of, or in combination with the humidity probe, said detec-
tion and control means comprise a first temperature
probe 22 of the incoming air from the dryer and a second
temperature probe 24 of the outgoing air.

[0024] According to one embodiment, the humidity
dosage valve 20 is a blade valve driven to rotate by an
electric motor 26.

[0025] Advantageously, such blade valve comprises a
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fixed plate 30 joined to the rotation shaft 27 of the electric
motor and, facing each side of said fixed plate, a closure
plate 32 elastically coupled to the fixed plate. For exam-
ple, the closure plates 32 are coupled to the fixed plate
30 by springs 34.

[0026] Advantageously, in addition, the recirculation
device 1 is heat-insulated from the outside, for example
by a rock wool coating, to maintain the heat accumulated
by the passage of hot air.

[0027] The recovery method of the hot air expelled
from the dryer using the recirculation device described
above is as follows.

[0028] The device is placed beside the dryer so that
the inlet 14 is connected to the expulsion pipe of the dryer
andthe outlet 16 is connected to the inlet pipe of the dryer.
[0029] Then, a measurement of a parameter correlat-
ed to the humidity of the air in the dryer is performed on
the air coming out of the device at least. Depending on
such measurement, the position of the dosage valve is
adjusted so as to emit into the dryer a flow of air such as
to keep the humidity inside it below a pre-set threshold.
[0030] In the preferred case of using temperature
probes, the humidity of the air in the dryer is estimated
by the measurement and comparison of the air temper-
ature coming into the recirculation device from the dryer
through the inlet 14 and the outgoing temperature from
the recirculation device towards the dryer.

[0031] Without being bound to any specific theory, it
was found that if the temperature T;, of the incoming air
flow from the dryer is below a value T, between 40-50
°C, forexample 45°C, such air flow has too much humidity
and must be completely discharged through the escape
vent 18, for example, through an exit chimney. As aresult
the dosage valve is driven to open completely.

[0032] On the contrary, it was found that if the T;,, tem-
perature of the incoming air flow to the recirculation de-
vice from the dryer is above a value T,,,, between 60-70
°C, for example 65°C, such air flow is dry enough to be
completely re-emitted into the dryer. As a result the dos-
age valve is driven to completely close the escape vent
18.

[0033] Within the T, - Thax fange, the air flow from
the dryer has a humidity content such as to require mixing
with air from the outside environment.

[0034] Specifically, it was found that, to achieve the
desired relative humidity inside the dryer, the difference
between the T,, temperature of the incoming air flow and
the temperature of the outgoing air flow from the recircu-
lation device must be essentially equal to a predefined
T i value, for example between 20°C and 30°C, prefer-
ably 27°C.

[0035] Inotherwords, one aspect of the presentinven-
tion consists of having discovered a rapport between the
humidity inside the dryer and the temperatures of the
incoming and outgoing air flows of the recirculation de-
vice.

[0036] Consequently, within the T, - Tax Fange the
position of the humidity dosage valve is controlled in feed-
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back to maintain the aforesaid temperature ratio. For ex-
ample, the more the valve opens the escape vent 18,
contemporaneously closing the first air passage 4, the
more fresh air with a reduced humidity content is aspi-
rated by the dryer from the outside environment through
the intake 19. The more the valve closes the escape vent
18, opening the first passage 4, the more hot air with a
certain humidity, coming out of the dryer is re-utilised and
re-emitted into the dryer.

[0037] The relation between the temperatures of the
air flows thus makes it possible to maintain the right bal-
ance between the temperature of the air to be emitted
into the dryer, influenced more by the flow of outgoing
hot air from the dryer itself, and its humidity, adjustable
by aspiration of drier air from the outside environment.
[0038] According to one embodiment, the dosage
valve is controlled in a discontinuous manner, atintervals
oftime, for example with a distance of time of two minutes
between one command and the next so as to allow the
air flow circulating in the dryer to steady after adjustment
of the valve position. Among other things, some drying
machines actually work at intermittence, during which
the drum inverts the direction of rotation and the air as-
piration stops.

[0039] The recirculation device according to the inven-
tion makes it possible to achieve an effective and signif-
icant saving of energy, up to 60% of the electricity nor-
mally used in an electric dryer.

[0040] Itis worth noting that the recirculation device is
simply and immediately installed. Among other things it
prevents the need for an evacuation pipe of air from the
dryer, thereby making it possible to position the dryer in
places where there is no room for an outlet air pipe.
[0041] Device maintenance is practically null. In fact
there are no filters and it does not require any special
cleaning.

[0042] A person skilled in the sector may make modi-
fications, adaptations and replacements of elements with
others functionally equivalent, to the embodiments of the
recirculation device and the hot air recovery method ac-
cording to the invention while remaining within the scope
of the following claims. Each of the characteristics de-
scribed as belonging to a possible embodiment may be
realised independently of the other embodiments de-
scribed.

Claims

1. Aircirculation device associable to a dryer, compris-
ing:

- an inlet of hot and humid air (14) suitable to be
connected to the expulsion pipe of air from the
dryer;

- an outlet of mixed air (16) suitable to be con-
nected to the air inlet pipe of the dryer;

- an escape vent (18) for the hot air coming from
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the dryer;

- an intake (19) of fresh air coming from the out-
side environment;

-ahumidity dosage valve (20) associated to said
escape vent (18) and movable between a posi-
tion of complete closure of said escape vent
(18), wherein all the air coming from the inlet
(14) is directed towards the outlet (16), and a
position of complete aperture, wherein all the air
coming fromthe inletis discharged to the outside
and the outlet (16) is in communication with the
air intake (19) for emission into the dryer of fresh
air from outside, passing through a number of
intermediate positions in which the air coming
from the inlet is mixed with the fresh air coming
from outside; and

- detection and control means able to perform,
on the outgoing air at least, measurement of a
parameter correlated to the humidity of the air
in the dryer and to control the position of the
dosage valve so as to emit into the dryer a flow
of air such as to keep the humidity inside it below
a predefined threshold.

Device according to claim 1, wherein said detection
and control means comprise a humidity probe posi-
tioned along the passage of the air towards the outlet.

Device according to claim 1 or 2, wherein said de-
tection and control means comprise a temperature
probe (22) of the incoming air coming from the dryer
and a temperature probe (24) of the outgoing air.

Device according to any of the previous claims, com-
prising internally a bulkhead (3) which defines a first
air passage (4) from the inlet(14) to the outlet (16)
and a second air passage (5) from the fresh air intake
(19) to the outlet (16).

Device according to claim 4, wherein the dosage
valve (20) is positioned along the first air passage
(4) so that when the escape vent (18) is completely
open, it fully closes such first passage (4) down-
stream of both the inlet(14) and the escape vent (18).

Device according to any of the previous claims,
wherein the humidity dosage valve (20) is a blade
valve driven to rotate by an electric motor.

Device according to claim 6, wherein said blade
valve (20) comprises a fixed plate joined to the rota-
tion shaft of the electric motor and, facing each side
of said fixed plate, a closure plate elastically coupled
to the fixed plate.

Method for re-utilising the air coming outfromadryer,
comprising the phases of:
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10.

11.

12.

- making available an air recirculation device ac-
cording to any of the previous claims;

- connecting the inlet of the device to the air ex-
pulsion pipe of the dryer;

- connecting the outlet of the device to the air
inlet pipe of the dryer;

- performing, at least on the outgoing air, meas-
urements of a parameter correlated to the hu-
midity of the air in the dryer; and

- checking the position of the dosage valve so
as to emit into the dryer a flow of air such as to
keep the humidity inside it below a pre-set
threshold.

Method according to claim 8, wherein the humidity
of the air in the dryer is estimated by measuring and
comparing the temperature of the air entering the
recirculation device from the dryer and leaving the
recirculation device towards the dryer.

Method according to claim 9, wherein the humidity
dosage valve is controlled so as to ensure a flow of
air entering the dryer having a temperature of 20-30
°C below the temperature of the air flow leaving the
dryer.

Method according to any of the claims 8-10, wherein,
if the temperature of the outgoing air from the dryer
is less than about 40-50 °C, the dosage valve is ac-
tivated so as to completely close the first passage
of air so that only air from the outside environment
flows into the dryer.

Method according to any of the claims 8-11, wherein
if the temperature of the outgoing air from the dryer
is over about 60-70 °C, the dosage valve is activated
so as to completely close the escape vent so as to
re-emit in the dryer all the outgoing air from the dryer.
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