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The present invention relates to a moisture control unit, more
particularly to a dehumidifying/humidifying device and a dehumidifier
respectively employing a moisture absorption rotor and not needing a
piping work. o

There is a dry dehumidifying/humidifying device for dehumidifying
and bumidifying air.

As a conventional dry dehumidifying/humidifying device, air is
dehumidified when the dry dehumidifying/humidifying device absorbs
moisture in the air while the air is humidified by generating vapor when
the air heated by a heater is permitted to pass through a moisture
absorption rotor, and by humidifying the air by the thus generated vapor,
wherein the moisture absorption rotor selects a range of air paésage
through which the air passes when it is rotated by a rotary driving source

such as a motor.

However, such a conventional dehumidifying/humidifying device

needs a rotary driving source for rotating the moisture absorption rotor or

a power transmission means for transmitting power of the rotary driving
source to the moisture absorption rotor, which causes problems in that a
structure of the device becomes complicated, a manufacturing cost of the
device is high, and a maintenance cost of the device is needed because of
consumption of power.

.There is a conventional dehumidifier for dehumidifying moisture

in air which is classified into two types, one is a dry dehumidifier and the

other is a wet dehumidifier. REPLACED SHEETS
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As'a conventional dry dehum difying/hum difying device, air is dehumdified
when the dry de ey +eifyi ng devi ce absorbs noisture in the air

whi l.e.the air | s yhy el di ol g6y jgeperating vapor when the air heated by a
heater is permtt I iheawpugh a noi sture absorption rotor, and by
hum di fyi ng the a?ﬁ'gmmngmu generated vapor, wherein 15 the noisture
absorption rotor s of air passage through which the air
passes when it is rotated by.a rotary driving source such as a notor.
However, such a conventional dehum di fyi ng/ hum di fying device needs a
rotary driving s@hecdryohumidifiemdstd¢lessifiesk imto sbetamy slehumidifier aspower
~transm ssion neans for 20 transmttin ower, of the rotary_driving source
to the noi sERPENARSBIE M B8R Botigtionany er as shown in Fig. 6.

The rotary dehumidifier in Fig. 5 comprises a rotary moisture

absorption rotor a, two fans b and ¢, and a heater d, wherein air to be
dehumidified is sucked by the fan ¢ through the moisture absorption rotor
a so that it is dehumidified, and the air heated by the heater d is
discharged to another space by the fan b through the moisture absorption
rotor a and a duct, not shown, so that the moisture absorption rotor a can
be regenerated.

The stationary dehumidifier in Fig. 6 comprises two fans f and g
provided in front of a moisture absorption element e, valves h, i, k, and m
and a heater j, wherein air to be dehumidified is supplied to the moisture
absorption element e by the fan g through the valve h and the
dehumidified and dried air is discharged to space through the valve i.
When the moisture absorption element e is to be regenerated, air under
high temperature is supplied to thé moisture absorption element e by the
fan f through the heater j and the valve k, and the air which becomes
high in temperature and humidity is discharged to another space
through the valve m and a duct, not shown. |

The wet dehumidifier incudes an evaporator, wherein temperature
of air which is to be dehumidified is lowered by the evaporator so that the
moisture in the air is changed into dew, and dew drop is stored in a
container, etc. thereby dehumidifying the air.

However, in the conventional dry dehumidifier, since a plurality of
fans are needed and the moisture which is taken out in the course of
regenerating the moisture absorption element is discharged to another
space, it is not easily installed and costs high since a duct piping work is

needed.
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probl ems in_that the structure of the device becones Ttonpticated, the
manuf act uri ng cost of the device is high and theﬁmrn’ﬁeme—eesthei t he

devi.ce i s higjhSheestiasBeen Réplcdsie . consunpti on of power. 25 There is a
conventi onal [ or | dehuni di fying the noisture in-air which is
Glassified i one is a dry dehunmidifier and the other is a wet
dehum difier. The dry humdifier is classsfied into a rotary dehumdifier
as shown in Fig. 5 and a stationary dehum difier as

The conventional stationary dehumidifier causes such problems
that the dehumidifier becomes complicated and costs much since it needs
a plurality of valves and control units for controlling the opening and
closing of these valves.

' In the conventional wet dehumidifier, although a duct is not needed
and air can be dehumidified in one space, it needs a heat pump, which
causes such problems that the dehumidifier becomes large-scaled and
costs much and noise is generated during operation of the dehumidifier.
Further, even if the dehumidifier is used in a low temperature range, the
surface of the evaporator is frosted; which lowers the dehumidifying

capacity.

It is a first object of the invention to improve the drawbacks of the
conventional dehumidifying/humidifying device and dehumidifiers, and
to provide a moisture control unit which can bg simplified in the
structure, can be easily small-sized, and can be installed with low cost
without needing a piping work.

To achieve the object of the invention, a moisture control unit
according to a first aspect of the invention comprises a body which is
partitioned by a partition wall into a plurality of chambers, wherein a
dehumidifying opening is provided in the chamber and a humidifying
opening is provided in the chamber, a moisture absorption rotor which is
rotatably provided in the chambers so as to be located in each of the
chambers at a part thereof, a heater provided in one of the chambers
adjacent to the moisture absorption rotor for evaporating water which is
absorbed by the moisture absorption rotor.

In the first aspect of the invention, a part of the moisture absorption

rotor which absorbs moisture from air is made heavy to thereby rotate
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2 : Substitute sheet - 26 June 1997 The rotary dehumdifier in Fig. 5
conprises a rotary moisture absorption rotor a, two fans b and c, and a

heater d, wherein ajr t E~"“ jdified is sucked by the fan ¢ through the
nmoi st ure absorpti S epiathafat it is dehunmidified, and the air heated
hy the heater d i H, anot her space by the fan b through the

noi sture absorpti 3l [Nl a 5 duct,4not shown, so that the noisture
absorption rotor a can be regenerated. The stationary dehumdifier in Fig.
6 conprises two fans f and g provided in front of a noisture absorption

el ement e, WakMRvald éwikg RWdlpRPDLR HaRkewHile Vﬁ‘eﬁﬁ_t” oftl thd mBEsture

absorption rotor which is heated by a heater and from which water is

evaporated is made light to thereby rotate upward. As a result, the
moisture control rotor can rotate by itself without needing a rotary driving
source.

A moisture control unit according to a second aspect of the
invention comprises a body, a fan prdvided on a surface of the body, a
moisture absorption rotor rotatably provided in the body, a sensible heat
exchanger provided in the body, first and second passages provided in the
sensible heat exchanger, and a heater provided in the body, wherein a
part of air which is sucked through the fan and is to be dehumidified is
supplied to the moisture absorption rotor where it is dehumidified, and
then it is discharged outside the body, remaining sucked air in the body is
supplied to the moisture é.bso_rptn'on rotor after it passes the first passages
and the heater so as to regenerate the moisture absorption rotor, and
wherein air which is made high in humidity owing to regeneration of the
moisture absorption rotor is supplied to the second passages of the
sensible heat exchanger so as to form dew on the sensible heat exchanger,
and dew drop is collected to pefform dehumidification.

The moisture absorption rotor can be regenerated when the air
heated by the heater is permitted to pass through the moisture absorption
rotor which is made high in humidity after the moisture absorption rotor
is dehumidified.

When air which is made high in humidity at the time of
regeneration of the moisture absorption rotor 24 is permitted to pass
through the second passages, the same air is cooled by the air which

passes through the first passages so as to form dew in the second
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dehum-dified is supplied to the noisture absorption elenent e by the fan g
t hrough the val ve 10 h-and—the dehunidified and dried air is discharged to

space't hrough '_[he_vs%I ad eelyi{gamceﬁh_e noi sture absorption element e is to be
.regenerated, air t rature is supplied to the noisture
absorption el enent mmm‘%f t hrough the heater j and the valve k, and
the air which bec . enperatureg and humdity is discharged to
anot her space through the valve mand a duct, not shown. The wet

dehum di fier incudes an evaporator, wherein the tenperature of the air to
be dehuni di paesages andetead dpgp iheoltecied tardehwpidifiathe par wathaoul ne¢dinghe
~air is changed into dew, and dew drops are stored in a container, etc.
thereby deh8PiPiRgivwRrks ®c-air .

Fig. 1 is a view showing a principle of a dry
dehumidifying/humidifying device serving as a moisture control unit
according to a first aspect of the invention;

Fig. 2 is a perspective view of the moisture control unit of Fig. 1 a
part of which is cut away; |

Fig. 3 is a perspective view of a dehumidifier serving as a moisture
control unit according to a second embodiment of the invention; |

Fig. 4 is a view showing the operation of the moisture control unit of
Fig. 3; and

Fig. 5 is a view showing the operation of a conventional rotary
dehumidifier serving as a moisture control unit; and

Fig. 6 is a view showing the operation of another conventional

stationary dehumidifier serving as a moisture control unit.

A moisture control unit according to a first embodiment will be- now
described with reference to Figs. 1 and 2. |

In Fig. 1, a box-shaped body 1 is partitioned by a partition wall 1a
into two chambers, i.e. one chamber 17 and the other chamber 13. A
discoidal moisture absorption rotor .2 is accommodated in the chambers 13
and 12 in such a manner that a substantially half thereof is
accommodated in one chamber 11 and the other half thereof is
accommodated in the other chamber 1.

The moisture absorption rotor 2 is made of a member having water
vapor permeability such as porous ceramic, porous glass, porous metal,

porous high polymer, non woven fabric, paper, and a moisture absorption -
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20 . However, in the caonventional dry dehum difier, since a plurality
of. fans are needed and_the noi.sture which is taken out in the course of
régenerating thdh ° Btion elenent is discharged to another
space, it is not I m ed and has a high cost since a duct piping
work is needed. 2 [ onventional stationary dehum difier has such
probl ens that the dehumidifier i's conplicated and expensive since it needs
a plurality of valves and control units for controlling the opening and
closing of these valves. In the conventional wet dehum ditier, although a
duct is not nremeial asuklai as cealchem3chdehide, dlithidmi chdoeidepameagnesinamds a

hear punp, which has such probl ens that the )
chloride, potassium carbonate, magnesium nitrate, sodium hydroxide,

magnesium perchlorate, silica gel, activated alumina, molecular sieves,
active carbon, wherein the moisture absorption material is impregnated
in or coated onto the material having water vapor permeability or made of
the member having water vapor permeability per se or the moisture
absorption material per se.

.The moisture absorption rotor 2 is disposed substantially
perpendicularly in a slit 1b formed in the partition wall 1a. Both ends of a
rotary shaft 2a provided at the center of the moisture absorption rotor 2 are
rotatably supported by a partitioned wall 1la by way of a bearing 3. A
dehumidifying opening 4 is defined in the chamber 11 and a humidifying
opening 5 is deﬁned in the chamber 1a. A heater 6 is provided in the
chamber 1g adjacent to the moisture absorption rotor 2 and positioned
oppositely to the humidifying opening 5 while the moisture absorption
rotor 2 intervenes between the heater 6 and the humidifying opening 5. -

The principle of the dehumidifying/humidifying device, i.e.
moisture control unit will be now described. Supposing that humidity of
air in the chamber 1; is the same as that in the chamber 13, weight of the -
moisture absorption rotor 2 per unit of volume is made the same so that
the left and right portions of the moisture absorption rotor 2 are balanced
with each other about the rotary shaft 2a. As a result, the moisture
absorption rotor 2 does not rotate. = Successively, when the heater 6 is
energized to heat the moisture absorption rotor 2, water in a portion 29
positioned in. the chamber 19 is evaporated so that the balance between the
left and righf; portions of the moisture absorption rotor 2 is lost. As a
result, the portion 22 in the chamber 1o which is made light rotates

upward while a portion 2; of the moisture absorption rotor 2; in the
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The conventional stationary dehum difier causes such problens that the
dehumi di fi er becones conplicated and costs nuch since it needs a plurality
- of - val ves andhis Sheeyliss Bean acedy controlling the opening and cl osi ng of
- these val ves. “ i onal wet dehum difier, although a duct is not
' peeded and air dified in one space, it needs a heat punp,
. whi ch causes such problens that the dehu difier becones |arge-scal ed and
- costs much and noise is generated during operation

chamber 1; rotates downward, and both portions 2; and 22 are balanced
and stop at a position where they are balanced.

Since the water of the portion 22, which is moved from the chamber
12 to the chamber 13, is evaporated so that the portion 22 is dried, the
portion 22 absorbs moisture from the air in the chamber 11 to thereby
dehumidifies the chémber 11.

Further, since the portion 23, which is moved from the chamber 12
to the chamber 19, is heated by the heater 6 so that the water thereof is
evaporated, thereby humidifying the air in the chamber 1s.

As mentioned above, the moisture absorption rotor 2 can rotate
using weight of the watef .which is absorbed by the moisture absorption
rotor 2 but not using a rotary driving source.

Next, the structure and the operation of the moisture control unit of
the first embodiment utilizing the aforementioned principle will be now
described with reference to Fig. 2.

Elements which are the same as those of Fig. 1 are dented at the
same numerals and explanations thereof are omitted.

In the dehumidifying/humidifying device in Fig. 2, the body 1 is
partitioned by vertical and lateral partition walls 1a, 1c and 1d into four
chambers, i.e. 13, 12, 13 and 14. Air take-in ports 8 and 10 are defined in
the chambers 13 and 14 confronting the openings 4 and 5 which are
defined in the chambers 11 and lg, wherein air 7 to be dehumidified
passes through the air take-in port 8 and air 9 to be humidified passes
through the air take-in port 10.

Fans 11 and 12 are provided at inner portions of the air take-in
ports 8 and 10 for taking the air in the chamber 13 and chamber 14. The
air which is taken in the chamber 13 by the fan 11 reaches the moisture

absorption rotor 2 and passes through the portion 21 which occupies three



1

of ‘the dehumidifier. Further even if the dehunmidifier is used in a | ow
tenperature range, the surface ?f he evaporator is frosted, which | owers

t He dehuni di fyi ng T8 iHas Been Repacedy i act of the invention to inprove the
drawbacks of the c l H um di fyi ng/ hum di fyi ng device and
~dehum difiers, and I sture control unit which can be

sinplified in the structure, can be easily small-sized, and can be
installed with | ow cost w thout needing a piping work. To achieve the

obj ect of the invention, a noisture control unit conprising: a body which
i s partitiogedrteyrsafpdet invistureabsorptian zotor @ ppsitionetl ishtheehambginelnin a
dehum di fyi ng opening is provided in the chanber and a hum di fyi ng openi ng
i s provided vcﬂxerein the moisture of the air is absorbed in passages 2b of the moisture

absorption rotor 2 . .

The air, after the removal of the moisture thereof, is dried and
discharged from the dehumidifying opening 4.

The air, which is taken in the chamber 14 by the fan 12, is heated by
the heater 6 which is positioned adjacent to the moisture absorption rotor
2, and then passes through the portion 22 which occupies substantially
one quarter of the moisture absorption rotor 2, wherein the water in the
moisture absorption rotor 2 is evaporated by the air which is heated by the
heater 6 and made hot.

The air, which is humidified by the evaporated vapor, passes
though the chamber 13 and then it is discharged from the humidifying
opening 5.

In such a manner, when the dehumidifying opening 4 and the air
take-in port 8 are provided at appropriate portions where the air is

“intended to be dehumidified, the dehumidifying/humidifying device, i.e.
the moisture control unit can be used as a dehumidifier, and when the
humidifying opening 5 and the air take-in port 10 are provided at .
appropriate portions where the air is intended to be humidified, the
control unit can be used as a humidifier.

Based on the principle as explained with reference to Fig. 1, the
moisture absorption rotor 2, from which the water is evaporated, rotates
upward and the moisture absorption rotor 2, which absorbs the moisture
and is made heavy, rotates downward, so that the moisture absorption
rotor 2 can rotate by itself without heeding a rotary driving means.

As mentioned'in detail above, since the moisture absorption rotor 2,

which dehumidifies or humidifies the air, can rotate by itself utilizing
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t he chanber; a noisture absorption rotor which is rotatably nounted in the
chambers so as to emHy i nto each of the chanbers; and a heater
ovi ded i n on@&higfheetins BARB4c8s: adj acent to the noisture absorptlon r ot or

pr
for evaporating absorbed by the noisture absorption rotor,
sai d heater and

weight of the absorbed water, the moisture control unit of the first aspect
of the invention can dispense with a rotary driving means or a power
transmission device which have been conventionally used for rotating the
moisture absorption rotor 2. |

Accordingly, the moisture control unit can be small sized‘and
manufactured with low .cost, and can be operated with less noise since
noise is not generated from the rotary driving means or the power
transmission device. Further, since the powér consumption can be
reduced, a maintenance cost can be reduced.

A moisture control unit according to a second embodiment will be
now described with reference to Figs. 3 and 4, wherein Fig. 3 shows a
perspective view of a dehumidifier serving as a moisture control unit, and
Fig. 4 shows a view showing the operation of the moisture control unit of |
Fig. 3.

In Fig. 3, denoted at 21 is a body of a dehumidifier, i.e. moisture
control unit composed of a box-shaped case 21a which has an inlet port. 22
therein. A fan 23 is provided at an inner portion of the inlet port 22 for
sucking fresh air therethrough. Air which is sucked in the case 21a by the
fan 23 passes through a passage 21¢ which is_ partitioned by a partition
wall 21b and reaches a cylindrical moisture absorption rotor 24 which is
disposed in the case 21a at the upper portion thereof and a sensible heat
exchanger 25 which is disposed in the case 21a at the rear portion of the
fan 23.

The moisture absorption rotor 24 has therein a plurality of passages
24a and 24b in which the moisture absorption material such as calcium
chloride, lithium chloride, silica gel, molecular sieves is impregnated or
on which the moisture absorption material is coated. The moisture

absorption rotor 24 is disposed to extend over a passage 21c which is
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chanbet s ber ng arranged “such that the evaporating of the water fromthe
npi sture absorpti Haserns &ed change in the weight distribution of the
.rotor and drives t tatron In the invention, a part of the
‘nmoi sture absorpti absorbs noi sture from air i s made heavy to
thereby rotate downward owr ng 0 wei ght g_{ water while a part of the
noi st ure absorption rotor Wmch I s heate Ooy a heater and from whi ch water

'is evaporated is nade light to thereby rotate upward. As a result, the
‘moi sture control rotor can rotate by itself wthout needing a rotar
~driving somamthmad by the partiion syalhi2iy andra nbamb@rﬁldaamqmmodatmg
“dehum di fyi ng/ hum_di fyi ng devi ce serving as a_misture ¢oni{rol _unit
‘accordi ng tihessensil Wgéﬂg?lhg 5ithoesin; ohshaft 24¢ provided at the center

of the moisture absorption rotor 24 is rotatably supported by the partition
wall 21b by way of a bearing 26 80 that the moisture absorption rotor 24 is
freely rotatable in the direction of the arrow in Fig. 3. The air passed
through the moisture absorption rotor 24 and dehumidified thereby is
discharged outside the case 21a through an air discharge port 27.

The sensible heat exchanger 25 provided in the chamber 21d at the
lower portion thereof comprises a plurality of passages 25a and a plurality
of passages 25b which are made of material having high water resisting
property and stacked on top of one another in layers in the direction.tol
cross at right angles with one another, wherein the air supplied by the fan
23 is permitted to pass through the passages 25a, and the air which
passed through a heater 28 provided in the chamber 21d at the upper
portion thereof and the moisture .absorption rotor 24 and returned to the
sensible heat exchanger 25 is permitted to pass through the passages 25b.
The sensible heat exchanger 25 has an air discharge port 29 at the lower
portion for discharging the dehumidified air and a drop port 30 through
which the dew drop at the passages 25b is discharged. A container 31-is .
detachably mounted under the take-in port 10 for accommodating the dew
drop under the drop port 30. '

The operation of the moisture control unit having the arrangement
as set forth above will be now described.

When a power switch, not shown, is turned on to start the
dehumidification, the fan 23 is rotated to suck the air from the inlet port
22. A part of the thus sucked air passes through the passage 21c and
reaches the moisture absorption rotor 24. The moisture in the air is

absorbed by the moisture absorption rotor 24 to thereby dehumidifies the



k4 o
i

Fig. 2 is a perspective view of the noisture control unit of Fig. 1 a part

of which is cut away;—F-g—3—+s—a—perspective view of a dehum difier
serving as a noi st%lgsﬁé&rﬁaggm BlideCcording to a second enbodi ment of the

i nvention; Fig. 4 i g the operation of the noisture control
unit of Fig. 3; and mm]lﬂlﬂ ew, showi ng the operation of a
conventional rotary erving &@s a noisture control unit; and
Fig. 6 is a view.showi ng the operation of another conventional stationary
dehum difier serving as a noisture control unit.
air when the air passes through the passages 24b which occupies
substantially half of the moisture absorption rotor 24 and positioned at the
passage 2lc.

The dehumidified and dried air is discharged through the air
discharge port 27 while the moisture absorption rotor 24 absorbs the
moisture in the air so that substantially half of the moisture abéorption
rotor 24 at the side of the passage 21c is made heavy. As a result, the
moisture absorption rotor 24 rotates by itself in the direction of the arrow
as shown in Fig. 3. |

The air which is sucked by the fanl 23 and still remains in the case
21a passes through the passages 25a of the sensible heat exchanger 25
provided at the rear portion of the fan 23 and reaches the heater 28 where
it is heated by the heater 28 to a high temperature, and the thus heated air
reaches the passages 24a of the moisture absorption rofor 24 'in the
chamber 21d. The passages 24b of the moisture absorption rotor 24 absorb
the moisture in the air at the side of the passage 21c and made high in
humidity at the side of the passage 21c. As a resulf, the passages 24b are
positioned in the passages 24a in the chamber 21d by the self rotation of
the moisture absorption rotor 24. Since the hot air which is heated by the
heater 28 enters the passages 24a which is under high humidity, the
vapor is generated and the air is made high in temperature' and
humidity.

When the air which was made high in temperature and humidity
reaches the sensible heat exchanger 25 and passes through the passages
25b, it is cooled by the air which passes through the passages 25a so that
dew is formed on the surface of the passages 25b.

The air which is dehumidified owing to formation of dew is

discharged outside the case 21a through the air discharge port 29, and the



i -
O

A roi sture COﬂTF‘O‘F*tjﬁi—{——a-QCLOLd_I_[]g to a first enbodi nent will

be now

described withpyg feﬁﬁﬂ% F| gs. 1 and 2. In Fig. 1, a box-shaped body
1lis partltlone Ff’vvall la into two chanbers, i.e. one chanber
‘1 and the ot he ‘A di scoi dal noi sture absorption rotor 2 is

accorrrmdat ed in er'r] and [eng] in such a manner that a

substantially half thereof I s accomodat ed i n one chanber [err]

‘other half thereof is accommpdated in the other

and t he

dew drop formed in the passages 25b is collected in the drop port 30
through which it drops in the container 31, and it is finally stored in the
container 31.

| Amount of water which is stored in the container 31 is equal to the
dehumidifying amount of the air by this dehumidifier, i.e. moisture
control unit. When the water is stored in the container 31 in an
appropriate amount, the container 31 is taken out from the case 21a and
the water is discharged. As a result, the dehumidification can be
performed without needing a piping system such as a duct.

A dehumidifying process of the moisture control unit is illustrated
in Fig. 4, where the arrows show direction of the air and the dew.

Although the moisture absorption rotor 24 is cylindrical in the
second embodiment, it may be polygonally cylindrical or rectangular
parallelepiped body.

Further, although the moisture absorption rotor 24 is rotatgbly
supported and it rotates by itself owing to weight of the sucked moisture, it
may be rotated by the fan 23 which is interlocked with the poi;vér
transmission means or it may be rotated by a separately provided driving
source.

| As mentioned above, according to the second embodiment, the
moisture in the air is changed to dew so that the air is taken out as the
liquid phase. As a result, it does not need the piping system such as a duct
which has been employed by the conventional dry dehumidifier.
Accordingly, this moisture control unit can be easily installed in a room,
a closet, a clog cabinet, a bath room or a rented house where a piping
work can not be executed.

Since the air under high temperature and high humidity which is
discharged through the dehumidifying material is cooled by the sensible
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chanbét [err]. The noisture absorption rotor 2 is made of a nenber having
wat er vapor perneability such as porous ceram c, porous glass, porous
nmetal , porous high polynmer, non woven fabric, paper, and a noisture
absorption This Sheet Has Been Repl aced 6

13

heat exchanger to form the dew so that the moisture in the air is changed
to water, whereby the dehumidification can be performed. As a result, the
lower the temperature of the air to be sucked is, i.e. at least 0 °C, the
higher the dehumidifying effect is, which overcomes the drawbacks of a
conventional heat pump in that the dehumidifying effect is lowered in a
low temperature range. Further, since the heat pump is not used, it is

possible to realize the dehumidification with low noise.
_
This Sheet Has Bee. eplaced

i

[
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The noisture absorption rotor 2 is made of a nenber havi ng water vapor
pernmeabi lity such as porous ceram c, porous glass, porous netal, porous
hi gh pol yner, non woven fabric, paper, and a noisture absorptlon mat eri al

such as calciumchloride, lithiumchloride, magnesium chloride, pot aSSI um
carbonate, magnesiumnitrate, sodium hydroxide, magnesium 5 perchi-ora

silica gel,_acti vat ed al umina, nol ecul ar i eves, active car bon Bel n t he
noi sture absor tion materiar—is inpregnated in or cmstShctt terlal
havi ng vvat m,m ty or made of the marrbe apor
per neabi | i t Mﬂwm. sture @b#dMSi on nat er|

The noi st ure absorpt?ons rogtor 2 is disposed substantia y per pendi cul arly

inaslit ,
1. A moisture control unit comprising:

a body (1) which is partitioned by a partition wall (1,) into a plurality
of chambers (13, 12), wherein a dehumidifying opening (4) is provided in
the chamber (11) and a humidifying opening (5) is provided in the
chamber (12); | '

a moisture absorption rofor (2) which is rotatably provided in the
chambers (11, 12) so as to be located in each of the chambers (11, 12) at a
part thereof;, and

a heater 6 provided in one (12) of the chambers (13, 12) adjacent to the
moisture absorption rotor (2) for -evaporating watér which is absorbed by
the moisture absorption rotor (2).

_ 2. A moisture control unit according to Claim 1, further
comprising fans (11 and 12) provided in the body (1) for supplying air (7) to
be dehumidified and air (9) to be humidified to the moisture absorption
rotor (2). |

3. A moisture control unit comprising:

a body (21);

a fan (23) provided on a surface of the body (21);

a moisture absorption rotor (24) rotatably provided in the body (21);

a sensible heat exchanger (25) provided in the body (21);

first and second passages (25a and 25b) provided in the sensible heat
exchanger (25); and

a heater (28) provided in the body (21);

wherein a part of air which is sucked through the fan (23) and is to
be dehumidified is supplied to the moisture absorption rotor (24) where it
is dehumidified, and then it is discharged outside the body (21),



1

formed in the partition wall la. Both ends of a—+rotary

shaft 2a provided at
t he cent er Tof~t+he_pnoi sture absorption rotor 2 are. ptata |y supported by a
partitioned | a by Way—ef—a bearing 3. A dehuiy ooy g4dis
defined in- Mﬂﬂlgﬂgm i and a hum di fying op l iMii ned in the
chanber 12. A lE[l Iovi ded i n thesghanber iflo 15 the
moi sture absorption Mot ér ahd positioned opposite to the hum di fying

opening 5 while the noisture absorption rotor 2 is provided between the
heater 6 and the hum difying opening 5. The principle of the

descri bed Sananingt SHicRd R G, the PoodPIRLNR SAPPLEY, W dhd i bisthres e

as that in iBRrption rotor (24) after it passes through the first passages (25a) of the
sensible heat exchanger (25) and the heater (28) so as to regenerate the
moisture absorption rotor (24); and

wherein air which is made high in humidity owing to regeneration
of the moisture absorption rotor (24) is supplied to the second passages
(25b) of the sensible heat exchanger (25) so as to form dew on the sensible
heat exchanger (25), and dew drop is collected to perform
dehumidification.

4. A moisture control unit according to Claim 3, wherein said
moisture absorption rotor (24) is rotated by wegiht of vapor which is
sucked thereby.

5. A moisture control unit according to Claim 3, wherein said
moisture absorption rotor (24) is rotated by the fan which is interlocked

with a power transmission mans or by a separately provided driving

source.



chanmber 12, weight of the noisture absorption rotor 2 per unit of volume is
made the sane so that the left and right portions of the noisture
absorption rotor 2 are bal anced with each other about the rotary shaft 2a.
As a result, the noisture absorption rotor 2 does not rotate. Successively,
Mwhen the heater 6 is energized to heat the noisture absorption rotor 2,

wat ér 25 in a portion [err] positioned i?C}he chanber [err] is evaporated
so that the bal ance between the left ard right portions of the noisture
absorption rotor 2 is lost. As a result, the portion [err] in the chanber

1, which is made light rotates upward while a portion [err] of the noisture
absorption rotor [err] in the chanber [err] rotates downward, and both
portion [err] and [err] are balance and stop at a position where they are
bal anced.
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)y ﬂ‘ 6
—1 ' ‘ |
2, 7 3 ‘.; 25
1)
2a .". 1| | . —2
d [ - : '.-' | 12
| j .'




30 7 'Since the water of ‘the portion [err], which is noved fromthe
chanber [err] to the chanber [err] is evaporated so that the portion [err]
is dried, the portion [err] absorbs nmoisture fromthe air in the chamber
[err] to thereby dehum difies the chanber [err]. 5 Further, since the
portion [err], which is noved fromthe chanber [err] to the chanber [err],

2/6

FIG. 2

lc

\




I.S heat ed by the heater 6 so that the water thereof is evaporated, thereby
hum difying the air in the chanber [err]. As nentioned above, the npisture
absorption rotor 2 can rotate using the weight of 10 the water which is
absorbed by the noisture absorption rotor 2 but not using a rotary driving
source. Next, the structure and the operation of the noisture control unit
‘of the first enbodi nent utilizing the aforenentioned principle will be now.
described with reference to 15 Fig.2. Elfesents which are the sanme as those
of Fig. 1 are denoted by the sane nunerals and

FIG. 3
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explanatﬁons t hereof are omtted. 20 In the dehum di fying/ hum di fying
device in Fig.2, the body 1 is partitioned by vertical and | ateral
partition walls la, 1c and Id into four chanbers, i.e. [err] , 13 and 14.
Air take-in ports 8 and 10 are defined in the chanbers [err] and 14
confronting the openings 4 and 5 which are defined in the chanbers [err]
‘and [err], wherein air 7 to be dehum dified passes through the air take-in
port 8 and air 9 to be hum dified passes shrough the air take-in port 10.
25 Fans 11 and 12 are provided at inner portigns of the air take-in ports 8
and 10 for taking the air in the chanber [er r%%nd chanmber 14. The air

which is taken in the chanber [err], 2.
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by the fan 11 reaches the noi sture absorption rotor 2 and passes through
the portion [err] which occupies three quarters of the noisture absorption
rotor 2 positioned in the chanber [err], 30 wherein the noisture of the air
i s absorbed in passages 2b of the noisture absorption rotor 8
Substitute sheet - 26 June 1997 The air, after the renoval of the noisture
‘thereof, is dried and di scharged fron1%q?6dehunidifying openi ng 4.
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1

5 The air, which is taken in the chanber [err] by the fan 12, is heated by
the heater 6 which is positioned adjacent to the noisture absorption rotor
2, and then passes through the portion [err] which occupies substantially
one quarter of the noisture absorption rotor 2, wherein the water in the
noi sture absorption rotor 2 is evaporated by the air which is heated 10 by
‘the heater 6 and made hot. The air, which is hunmdified by the evaporated
vapor, passes though the chanber [err] 6ah@d then it is discharged fromthe
hum di fyi ng opening 5. 15 In such a manner, when the dehum difying
opening 4 and the air take-in pgnl 8 are -
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;Sfovi ded at appropriate portions where the air is intended to be
dehum di fied, the dehum difying/hum difying device, i.e. the noisture
control unit can be used as a dehumdifier, and when the hum difying

opening 5 and the air take-in port 18$qe%gcqﬁl ded at appropriate portions
where the air is intended to be hum tiTied, the control unit can be used 20

as a humdifier. Based on the principle as explained with reference to Fig.
1, the noisture absorption r oMOISTURFhGONTROL BNIdAt er i s evapor at ed,
rotates upward and the noi sture absorption rotor 2, which absorbs the

noi sture and is made heavy, rotates downward, so that the. noisture 25
absor ption rot or A2 meistunst eantrob unitsedmprising atbadyetl)nghich iz nagtitiopedng
eans. by a partition wall (1,) into a plurality of chambers (13, 12), wherein a
dehumidifying opening (4) is provided in the chamber (13) and a
humidifying opening (5) is provided in the chamber (12), a moisture
absorption rotor (2) which is rotatably provided in the chambers (11, 12) so
as to be located in each of the chambers (11, 12) at a part thereof, and a
1’1eater 6 provided in one (12) of the chambers (11, 12) adjacent to the
moisture absorption rotor (2) for evaporating water which is absorbed by
the moisture absorption rotor (2). A part of the moisture absorption rotor
(2) which absorbs moisture from air is made heavy to thereby rotate
downward owing to weight of water while a part of the moisture
absorption rotor which is‘heated by a heater (6) and from which water is
evaporated is made lighf to thereby rotate upward. As a result, the
moisture control rotor (2) can rotate by itself without needing a rotary
driving source. The moisture control unit can be simplified in the
structure and can be easily small-sized, and can be installed with low ébst
without needing a piping work. Another moisture control unit comprises .
a body (21), a fan (23) provided on a surface of the body (21), a moisture
absorption rotor (24) rotatably provided in the body (21), a sensible heat
exchanger (25) provided in the body (21), first and second passages (25a
and 25b) provided in the sensible heat exchanger (25), and a heater (28)
provided in the body (21), wherein a part of air which is sucked through
the fan (23) and is to be dehumidified is supplied to the moisture
absorption rotor (24) where it is dehumidified, and then it is discharged
outside the body (21), remaining sucked air in the body (21) is supplied to

the moisture absorption rotor (24) after it passes through the first
-

This Sheet Hag Been
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As nentioned in detail above since the noisture absorption rotor 2,which
dehum difies or humdities the air, can rotate by itself utilizing weight-
of the absorbed water, the noisture control unit of the first aspect of the
i nvention can dispense with a rotary driving 30 neans or a power
t.:r ansm ssi on devi ce which have been conventionally used for rotating the

9 SUBREL L0805 G the 88nstBithJat ek MR hEEM [S5)2RPERE hRterTL8) s6 as

to regenerate the moisture absorption rotor (24), and wherein air which is
made high in humidity owing to regeneration of the moisture absorption
rotor (24) 1is supplied to the second passages (25b) of the sensible heat
exchanger (25) so as to form dew on the sensible heat exchanger (25), and
dew drop is collected to perform dehumidification.

This Sheet Hés Been Reilaced f
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Accordingly, the noisture control unit can be small sized and manuf actured
with | ow cost, and can be operated with | ess noise since noise is not
generated fromthe rotary driving 5 means or the power transm ssion device.
Further, since the power consunption can be reduced, a naintenance cost can
be reduced. A noisture control unit according to a second enbodi nent will
be now described with reference to Figs. 3 and 4, wherein Fig. 3 shows a
perspective view of a dehum difier serving 10 as a noisture control unit,
and Fig. 4 shows a view show ng the ABSTRAQIh of the(Repiastmest stesf)r ol unit

of Fig. 3. In Fig. 3, denoted at 21 is a body of a dglpHidigbger, i.e.
nmoi sture control unit

MOISTURE CONTROL UNIT

A moisture control unit can be simplified in the structure and can be easily
small-sized, and can be installed with low cost without needing a piping work.
'The moisture control unit comprising a body which is partitioned by a partition
wall into a plurality of chambers, wherein a dehumidifier opening is provided in
the chamber and a humidifier opening is provided in the chamber, a moisture
absorption rotor which is rotatably provided in the chambers so as to be located
in each of the chambers at a part thereof and a heater provided in one of the
chambers adjacent to the moisture absorption rotor for evaporating liquid

component which is absorbed by the moisture absorption rotor.

(Please note that Figure 1 should accompany the abstract when published)
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Wﬂmmummzmg
conposed of a box-shaped case 2la which has an |nlet port 22 provided

therein. A fan 23 15 i l&gﬁﬁq PS61ga0p of the Tnlet port 22

for ANy fres§ éﬁﬁ&bﬁ&éﬁ %ﬁla Is fed into the case 2la by

the passes through a passage|21c which is partitioned by a partition
b and r

Mﬁ%%%%&%—%%ﬁr&h—ﬁ—
di @XE@FKHE’:AW@I‘a at the upper portion thereof and a sensible heat

exctranger 25 whi cit 1S di sposed in the case 2Ia at a rear portion of the fan '
23 20 The noisture absor ption rotor 24 has therel n a plurality -of passages

'iﬁ.?oﬁ‘["j'fé%fa?qt{ng,qg@ eﬂ%}“m@e | St gaga*‘ Pl Rl BAE Lo BHY b, Ui

ean be installed with low cost w1thout ing a piping work The moisture control unit -
comprising a body (1) which is partmoned by a partition wall (1a) into a plurality of
chambers, wherein a dehumidifier opening (4) is provided in the chamber and a humidifier
apening (5) is provided in the chamber, a moisture absorption rotor (2) which is rotatably
provided in the chambers so as to be located in each of the chambers at a part thereof and a
Beater (6) provided in one of the chambers adjacent to the moisture absorption rotor for
evaporatmg liquid component which is absorbed by the moisture absorption rotor.

Figure 1
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nol\ecut gr EBDeMEB S : hiHRHeSNA! g&@g[{pné whi ch the noi sture absorption

mat eri al| EsCGEaALEd. f[ugmmé)tgi%dabsoy ption rotor 24 is disposed to extend
over a pagsg%il_j‘(wgr{j‘ LGRS pardlitioned by 25 the partition wall 21b and an
charrber'zgpéggtﬁg‘f d e%?gﬁ}?g“s‘“éi{s‘%‘bl’ hea3ubkstityie srgetos1 9 Febsyary A€M ar t

24c -provi the' R&Ster 6F P48YE “moi st ur e absorption rotor 24 is rotatably

ed a
supported by the partitio ' by 3way of a bearing 26 so that the
 noi sturé Q&E‘?Qﬁ &EQ@PE'r-ELQ\:LVEEB-@ggeIE rotatable in-the direction of the
~arrow in Fig. 3. The air passed through the noisture absorption rotor 24
~and dehuni di f i ed@hetsonesniionat stationstdafumidifiescaysestsyeh problemsithatthe dehumidifies
air discharge port 27.
' becomes complicated and costs much since it needs a plurality of valves and control units for

controlling the opening and closing of these valves.

In the conventional wet dehumidifier, although a duct is not needed and air can be
dehumidified in one space, it needs a heat pump, which causes such problems that the

- dehumidifier becomes largc—scaled and costs much and noise is generéted during operation
of the dehumidifier. Further, even if the dehumidifier is used in a low temperature range, the

surface of the evaporator is frosted, which lowers the dehumidifying capacity.

It is an object of the invesntion to improve the drawbacks of the conventional
dehumidifyiﬁg/humidifying device and dehumidifiers, and to provide a moisture control unit
which can be simplified in the structure, can be easily small~sized, and can be installed with

low cost without needing a piping work.

To achieve the object of the invention, a moisture control unit comprising:

a body which is parti;tipncd by a partition wall into a plurality of chainbcrs, wherein a
dehumidifying opening is provided in the chamber and a humidifying opening is provided in
the chamber;

a moisture absorption rotor which is rotatably mounted in the chambers so as to extend
partially into each of the chambers; and

a heater provided in one of the chambers adjacent to the moisture absorption rotor for

evaporating water which is absorbed by the moisture absorption rotor, said heater and said

This Sheet Has Been Reﬂlaced . This is the replacement sheet
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10~ .°  Substitut e sheet - ﬂlﬁﬁwgw The sensi bl e heat exchanger 25
provided in t he ThisaisijBp T9R the I ower portion thereof conprises a
plurality of passages 25%a and a plurality_o assages. 25 ich are de of
materidl having bigh \g@ieﬁ adsisting pr op§PE§t?%ﬁ SER@% égb"[%ydfgﬁe
anot her in |ayer®®Fh th irection to cross at right angles wth one
another, wherein the air supplied by the fan 5 23 is pernmitted to pass

t hrough t he passages 25a, and the air which passed through a heater 28

provided in the chanber 21d at the upper portion thereof and the noisture
absor pt i onchagibsrs being arranged such that the evaporating of the water from the moisture absorption

rotor causes a change in the weight distribution of the rotor and drives the rotor in rotation.

In the invention, a part of the moisture absorption rotor which absorbs moisture from
air is made heavy to thereby rotate downward owing to weight of water while a part of the
moisture absorption rotor which is heated by a heater and from which water is evaporated is
made light to thereby rotate upward. As a result, the moisture control rotor can rotate by itself

without needing a rotary driving source.

Fig. 1 is a view showing a principle of a dry dehumidifying/humidifying device serving
as a moisture control unit acéording to a first aspect of the invention;

Fig. 2 is a perspective view of the moisturc control unit of Fig. 1 a part of which is cut
away,

Fig 3. is a perspective view of a dehumidifier serving as a moisture control unit -
according to a second embodiment of the invention;

Fig. 4 is a view showing the operation of the moisture control unit of Fig. 3; and

Fig. 5 is a view showing the operation of a conventional rotary déilﬁmidifiét serving
as a moisture control unit; and

Fig. 6 is a view showing the operation of another conventional stationary dehumidifier

serving as a moisture control unit.

A moisture control unit according to a first embodiment will be now described with

reference to Figs. 1 and 2.

. This Sheet Has Been RTlaced




24%and ret ur ned to th se% &RbefXCchanger 25 Is permtted to pass
t hr ough the pass senS|bIe heat exchanger 25 has an air

di scharge port 29 at t ower portion for _t ) di fhed air
and a drop port ﬂgd’i%l ch the dew it § U re
di scharged. A cont a| ner i's det achab:ty mount ed under the take-in port 10
for acconmmodati ng the dew drops under the drop port 30. The operation of
the noisture control unit having the arrangenent as set forth above will be

now descri bed. #Sﬁghgq b%xps?\\ﬂgerdboﬁfyi partﬂzonec? Qy a phrtxtx%ntw MiNGda Twoeh3hBLss, he

dehum dificatio

i.e. one chamber 1, and the other chamber 1,. A discoidal moisture absorption rotor 2 is
accommodated in the chambers 1, and 1, in such a manner that a substantially half thereof is
accommodated in one chamber 1, and the other half thereof is accommodated in tha other

chamber 1,.

The moisture absorption rotor 2 is made of 2 member having water vapor permeability
.such as porous ceramic, porous glass, porous metal, porous high polymer, non woven fabric,

paper, and a moisture absorption

This Sheet Has Been Re laced




23 ts rotated to feed the air fromthe inlet port 22. A part of the thus

fed air passes through the passage-2lc and. reaches the noi st ure absorptlon
rotor 24. The noisture in the air is absorg g y nD|sture absor ption

rotor 24 to thereby dehunmidify the air wheRYPHY Lﬁﬁrs §t pdd Eebsuary 9% he
passages 24b whi ch occupi es substantiakhy hal f of the norsture absorption
rotor 24 and positioned in passage 21C. " The dehunidified and dried ai heut
di scharged through the air discharge port 27 while theﬁpgngbue g?lon
rotor 24 aneéﬁgéthe noisture T thearT—so that substantially half of 25

heavy. As & result, the IJ,ﬂHHIlIﬁiIﬁHLIFIWI _Lﬁer otor 24 ouear a0y | Msert in

the direction of the arrow a&s shown s$n *

1. A moisture control unit comprising:

a body which is partitioned by a partition wall into a pluraiity of chambers, wherein a
dehumidifying opening is provided in the chamber and a humidifying opening is provided in
the chamber;

a moisture absorption rotor which is rotatably mounted in the chambers so as to extend
partially into each of the chambers; and

a heater provided in one of the chambers adjacent to the moisture absorption rotor for
evaporating water which is absorbed by the moisture absorption rotor, said heater and said
chambers being arranged such that the _evaporating of the water from the moisture absorption

rotor causes a change in the weight distribution of the rotor and drives the rotor in rotation.

2. A moisture control unit according to Claim 1, further comprising fans provided in the
body for supplying air to be dehumidified and air to be humidified to the moisture absorption

rotor.
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Fi-g. .,3‘. The air which is sucked by the fan 23 and still remains in the

2la passes through 30 the passages 25a of the sensible heat exchanger 2

provi ded at the rear portion of the fa 23 %Hg reaches the heater
and

where it

is heated to a high terrperature

case

5

stitite we@%dunee%s

t he passages 24a of the noisture absorption rotor 24 in the chanber 21d.

The passages 24b of the noisture absorption rotor
at the side of

the air

Date: ﬂ’rl b )oﬂ'
SPECIFICATION
MOISTURE CONTROL UNIT

The present invention relates to a moisture control unit, more particularly to a

dehumidifying/humidifying device and a dehumidifier respectively employing a moisture

~ absorption rotor and not needing piping.

10

15

20

25

30

Thereisa dry'detmmidifying/hunﬁdi@ing device for dehumidifying and humidifying

As a conventional dry dehumidifying/humidifying device, air is dehumidified when
the dry dehumidifying/humidifying device absorbs moisture in the air while the air is
humidified by generating vapor when the air heated by a heater is permitted to pass through
a moisture absorption rotor, and by humidifying the air by the thus generated vapor, wherein
the moisture absorption rotor selects a range of air passage through which the air passes when
it is rotated by a rotary driving source such as a motor.

However, such a conventional dehumidifying/humidifying device needs a rotary
driving source for rotating the moisture absorption rotor or a power transmission means for
fransxrﬁtting power of the rotary driving source to the moisture absorption rotor, which causes
problems in that the structure of the device becomes complicated, the manufacturing cost of
the device is high and the maintenance cost of the device is high because of .the consumption

of power.

There is a conventional dehumidifier for dehumidifying the moisture in air which is

classified into two types, one is a dry dehumidifier and the other is a wet dehumidifier.

The dry humidifier is classified into a rotary dehumidifier as shown in Fig. 5 and 2

stationary dehumidifier as. sl
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t he passage 21c having a high humdity at the side of the passage 2l1lc. As a
result, the 5 passages 24b becone the passages 24a in the chanber 21d by.
the self rotation of the noisture absorgtion rqotor 24. Since the hot air
\r/]vhi ch is heated by the heater 28 enter sat he pasibgtitutessheetvi 26 Jung 1997
um dity, a vapor is generated and the air is nmade, hi.ghyi iacomentt sheet and
humdity. 10 Wien the air which was made hi gn&‘gqugg%rature and

hum dity reaches the sensi bl e heat exchanger 25 and passgﬁ.lv,dr‘iﬂlgh t he
passages 25b, it is cooled by the air _which passepgdtéy ough 't te passages 25a
so that dew is folheepasy dewauditigrinFig. 8comprsesa SAAYAROISHES absorpion FOQfd.}o; s

dehum di ti ed cf LYMANE h@% TRILAR WHerdR Wr'tS be USMBAESRE is¥ERIYy héfan ¢ through
the moisture absorption rotor a so that it is dehumidified, and the air heated by the heater d
is discharged to another space by the fan b through the moisture absorption rotor a and a

5 duct, not shown, so that the moisture absorption rotor a can be regenerated.

The stationary dehumidifier in Fig. 6 comprises two fans f and g provided in front of
a moisture absorption eiemént e, valves h, i, k, and m and a heater j, wherein air to be
‘dehumidified is supplied to the moisture absorption element e by the fan g through the valve
10 h and the dehumidified and dried air is discharged to space through the valve i. When the
moisture absorption element e is to be regenerated, air at a high temperature is supplied to
the moisture absorption element e by the fan f through the heater j and the valve k, and the
air which becomes high in temperature and humidity is discharged to another space through
the valve m and a duct, not sholwn.. .
15
The wet dehumidifier incudes an evaporétor, wherein the temperature of the air to be
dehumidified is lowered by the evaporatbr so that the moisture in the air is changed into dew,
and dew drops are stored in a container, etc. thereby dehumidifying the air.

20 However, in the conventional dry dehumidifier, since a plurality of fans are needed
-and the moisture which is taken out in the course of regenerating the moisture absorption
element is discharged to another space, it is not easily installed and has a high cost since a

duct piping work is needed.

25 The conventional stationary dehumidifier has such problems that the dehumidifier is
complicated and expensive since it needs a plurality of valves and control units for controlling

the opening and closing of these valves.

In the conventional wet dehumiditier, although a duct is not needed and air can be

30 dehumidified in one space, it needs a heat-pump, which has such .problems that the



15 casé 2la through the air di. W port 29, and the dew drop forned in
t'‘he passages ZSEMSslSdBN"EE‘F@%hlan the drop port 30 through which it drops in

the container 31, and it,ipg finally stored in the container 31. The anpunt
of .water which i Iorgsﬂl&&:l’he contai nér 31 i SuUbstitutershestc 2@ pumed! 997 ng
20 amount of th t by this dehumdifier, i.e. noisture control unit. Wen

the water is stored in the container 31 in an appropriate anount, the
container 31 is taken out fromthe case 2la and the water is discharged. As
a result, the dehum dification can be performed w thout needing a piping
syst em such dgBumidifige is large-scaled and pxpeasiviing Rojseris senesmsedsduring thereparationt afrthe

control uni tyenfmiditist Fafddt, ehen Tt She JehuldliEEr is used in a low temperature range, the

surface of the evaporator becomes frosted, which lowers the dehumidifying capacity.

5 It.is an object of the invention to improve the drawbacks of conventional
dehumidifying/humidifying device and dehumidifiers, and to provide a moisture control unit
which can be simplified in structure, of a small size, and installed at a low cost without

needing a piping work.

10 According to a first aspect this invention provides a moisture control unit comprising:
a housing containing a partition wall which divides the housing into at least two.
chambers, one of the chambers being an absorption chamber and the other chamber being a

regeneration chamber;

15 a dehumidifying opening provided in one of the absorption and regeneration chambers
and a humidifying opening provided in the other of the absorption and regeneration chambers;

a self-rotating moisture absorption rotor rotatably supported so that it is disposed in

both the absorption chamber and the regeneration chamber, said rotor-absorbing moisture

20 from air in the absorption chamber, discharging moisture in the regeneration chamber and

being self-rotating due to the imbalance in weight thereof caused by the absorption and
discharge of moisture; and '

a heater disposed adjacent the moisture absorption rotor for evaporating moisture
25 absorbed therein.

In the invention, a part of the moisture absorption rotor which absorbs moisture from
air becomes heavier to thereby rotate downward due to weight of water while a part of the
moisture absorption rotor which is heated by a heater and from which water is evaporated

30 becomes lighter to thereby rotate upward. As a result, the moisture control rotor can rotate



t he arroms show direction of the air and the dew. Al t hough the noisture
absorptlon rotor 24 is cylindrical in the second enbodinent. it may be
pofygonal ly cylindrical or a rectangular par al

12
Substitute sheet - 26 June 1997 Further4 althogﬂhsﬁt&eﬁ&eﬂu?@ 35@6r1r§970n

rotor 24 is rotatably supported and it rotates
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by itself without needing a rotary driving source. Date: 27 l b ]CF,‘—
In a second aspect this invention provides a moisture control unit comprising:

a housing containing a partition wall which divides the housing into at least two
chambers, one of the chambers being an absorption chamber and the other chamber being a

regeneration chamber;

an opening prov1ded in an exterior wall of said housing and having a fan provided

therein for feeding air into said housing;

a moisture absorption rotor rotatably supported so that it is disposed in both the
absorption chamber and the regeneration chamber, said rotor absorbing moisture in the

absorption chamber and discharging moisture in the regeneration chamber;

a heater disposed adjacent the moisture absbrption rotor for evaporating moisture

absorbed therein, and

a heat exchanger provided with said housing, said heat exchanger comprising a first
passageway through which a portion of the air fed by the fan flows through and is introduced
to the regeneration chamber and absorbs moisture from the moisture absorption rotor and a
second passageway through which the air having the absorbed moisture from the regener-ation
chambers flows through, said first and second passageways being in heat exchange

relationship with each other.
The moisture absorption rotor can be regenerated when the air heated by the heater
is permitted to pass through the moisture absorption rotor which is given a high humidity after

the moisture absorption rotor is dehumidified.

When air which is given a high humidity at the time of regeneration of the moisture



by itself due to the weight of the absorbed noisture, it may' be rotated by
tthe fan 23 which is interlocked with the power transm ssion neans.or it my

be rotated by a separately provided drivjng so e.. -As nti oned above
according to the second enbodi nent, the istuﬁ‘(ﬁsﬁ't‘ﬂ?es gt - 26 negh997 o
dew so that the air i's taken out as the liquid phase. As a result, it qoei
not need the piping systemsuch as a duct which has wisemplrepwwms
conventionally dry dehum difiers. Accordingly, this noisture control unit
can be easily installed in a room a 10 closet, a clog cabi n_,ﬁtkiqg. bat hr oom
or a rented house where piping work can not be instalDag: &7Hce The air
having a high tenperature and humdity is discharged through the

absorption rotor 24 is permitted to pass through the second passages, the same air is cooled

by the air which passes through the first passages so as to form dew in the second passages

and dew drops are collected to dehumidify the air without needing a piping work, etc.

5 Fig. 1 is a view showing a principle of a dry- dehumidifying/humidifying device

serving as a moisture contro! unit according to a first aspect of the invention;

Fig. 2 is a perspective view of the moisture control unit of Fig. 1 a part of which is
cut éﬁray;
10
Fig 3. is a perspective view of a dehumidifier serving as a moisture control unit

according to a second embodiment of the invention;

Fig. 4 is a view showing the.operation of the moisture control unit of Fig. 3; and
15 '
Fig. 5 is a view showing the operation of 2 conventional rotary dehumidifier serving

as a moisture control unit; and

Fig. 6 is a view showing the operation of another conventional stationary dehumidifier

20 serving as a moisture control unit.

A moisture control unit according to a first embodiment will be now described with

reference to Figs. 1 and 2.

25 In Fig. 1, a box-shaped body 1 is partitioned by a partition wall 1a into two chambers,
i.e. one chamber 1, and the other chamber 1, A discoidal moisture absorption rotor 2 is
accbmmodated in the chambers 1, and 1, in such a manner that a substantially one half thereof
is accommodated in one chamber 1, and the other half thereof is accommodated in the other
chamber 1,.

-30



dehum"di fying material is coole it he sensi bl e- heat exch‘én'ger to formdew

so that the noifigilsctherrep - changed to wat eér, whereby the

dehum di fication can be perfornmed. As 15 a result, the |ower the _
tenperature of the aii?.f sucked is, §.e. aSubstitutpesheet -2 JUngHR9T he
dehuni di fyi ng cP#€et 7's! I ch overconmes the drawbacks of a conventi onal

heat punp in that the dehumdifying effect is lowered in a | ow tenperature
range. Further, since a heat punp is not used, it is possible to perform
dehum di fication without nuch noi se.

- The moisture absorption rotor 2 is made of a member having water vapor permeability

such as porous ceramic, porous glass, porous metal, porous high polymer, non woven fabric,
paper, and a moisture absorption material such as calcium chloride, lithium chloride,
magnesium chloride, potaésium carbonate, magnesium nitrate, sodium hydroxide, magnesium

5 perchlorate, silica ge'l, activated alumina, molecular sieves, active carbon, v?hefein the
moisture absorption material is impregnated in or coated onto the material having water vapor
permeability or made of the member having water vapor permeability per se or the moisture
absorption material per se.

10 The moisture absorption rotor 2 is diépdsed 's.u-bstantially perpendicularly in a slit 1b
formed in the partition wall 1a. Both ends of a fotary shaft 2a provided at the center of the
moisture absorption rotor 2 are rotatably supported by a partitioned wall 1a by way of a
bearing 3. A dehumidifying opening 4 is defined in the chamber 1, and a humidifying

~ opening 5 is defined in the chamber 1,. A heater 6 is provided in the chamber 1, adjacent to

15 the moisture absorption rotor 2 and pbéitioned opposite to the humidifying opening 5 while
the moisture absorption rotor 2 is provided between the heater 6 and the humidifying opening
5.

The principle of the dehumidifying/bumidifying device, i.e. moisture control unit will

20 be now described. Supposing that humidity of air in the chamber 1, is the same as thét in the

chamber 1,, weight of the moisture absorption rotor 2 per unit of volume is made the same

so that the left and right portions of the moisture ébsorpti‘on rotor 2 are balanced with each

other about the rotary shaft 2a. As a result, the moisture absorption rotor 2 does not rotate.

Successively, when the heater 6 is energized to heat the moisture absorption rotor 2, water

25 in a portion 2, positioned in the chamber 1, is evaporatéd so that the balance between the left

and right portions of the moisture absorption rotor 2 is lost. As a result, the portion 2, in the

chamber 1, which is made light rotates upward while a portion 2, of the moisture absorption

rotor 2, in the chamber 1, rotates downward, and both portion 2, and 2, are balance and stop
_ at a position where they are balanced.

30



13 Substitute sheet, - 26 June, 1997 CLAIMS 1 A noi sture control
unit conpri si ngMsgs ~"§'9 repigoeMeat $P%% ot aining a partition wall which
di vides the housing into at |east two chanbers, one of the chanbers being
an absorption mbc?ﬁﬁﬂq;t he other charfber beSHBSHIUtesbREt 2LbIune 1987 - a
dehum di fyi ng openi ng pjovi ded in one of the absorption and regeneration
chanbers 10 and a huni di fyi ng opening provided in the other of the
absorption and regeneration chanbers; a self-rotating noisture absorption
rotor rotatably supported so that it is disposed in

Since the water of the portion 2,, which is moved from the chamber 1, to the chamber

1,, is evaporated so that the portion 2, is dried, the portion 2, absorbs moisture from the air

in the chamber 1, to thereby dehumidities the chamber 1,.

5 Further, since the portion 2,, which is moved from the chamber 1, to the chamber 1,,
is heated by the heater 6 so that the water thereof is evaporated, thereby humidifying the air
in the chamber 1,. '

As mentioned above, the moisture absorption rotor 2 can rotate using the weight of
10 the water which is absorbed by the moisture absorption rotor 2 but not using a rotary driving

source.

Next, the structure and the operation of the moisture control unit of the first
embodiment utilizing the aforementioned principle will be now described with reference to
15 Fig.2. ’

Elements which are the same as those of Fig. 1 are denoted by the same numerals and
explanations thereof are omitted.

20 In the dehumidifying/humidifying device in Fig.2, the body 1 is partitioned by vertical
and lateral partition walls 12, 1c and 1d into four chambers, i.e. 1 » 13y 13 and 1,. Air take-in
ports 8 and 10 are defined in the chambers 1; and 1, confronting the openings 4 and 5 which

" are defined in the chambers 1, and 1., wherein air 7 to be dehumidified passes through the

air take-in port 8 and air 9 to be humiditied passes through the air take-in port 10.

Fans 11 and 12 are prdvided at inner portions of the air take-in ports 8 and 10 for
taking the air in the chamber 1; and chamber 1,. The air which is taken in the chamber l;
by the fan 11 reaches the moisture absorption rotor 2 and passes through the portion 2, which
occupiés three quarters of the moiétﬁre: absorpﬁon rotor 2 positioned in the chamber 1,

30 wherein the moisture of the air is absorbed in passages 2b of the moisture absorption rotor



bot h. t he absorpti on chanber and the regeneration chanber, said rotor
absorbing noisture fromair in the absorpti FP chanber, di scharglhng. xl Ist ur-e
in the regeneration chanber and 15 being, self-rpotat.ing due to_the inbal ance
i n wei ght gt hereof caused by the absorpti%n andsdﬁtbﬁ'ﬂé‘% &t -ntP Juneel 99Ad a
heat er di sposed adjacent the noisture absorption rotor for evaporating

noi sture absorbed therein. 20 2. A noi sture control unit accordin BL&
Claim1, further conprising fans provided in the holnds ﬁgtﬂa)femm air
to be dehurri&lified and air to be humdified to the noisture ,97_

Date: e_"' b

The air, after the removal of the moiswre thereof, is dried and discharged from the

dehumidifying opening 4.

The air, which is taken in the chamber 1, by the fan 12, is heated by the heater §
which is positioned adjacent to the moisture absorption rotor 2, and then passes through the
portion 2, which occupies substantially one quarter of the. moisture absorption rotor 2,
wherein the water in the moisture absorption rotor 2 is evaporated by the air which is heated

10 by the heater 6 and made hot.

The air, which is humidified by the evaporated vapor, passes though the chamber 1,
and then it is discharged from the humidifying opening §.

15 In such a manner, when the dehumidifying opening 4 and the air take-in port 8 are
provided at appropriate .portions where the air is intended to be dehumidified, the
dehumidifying/humidifying device, i.e. the moisture control unit can be used as a
dehumidifier, and when the humidifying opening 5 and the air take-in port 10 are provided
at appropriate portions where the air is intended to be humidified, the control unit can be used

20 as a humidifier. |

Based on the principle as explained with reference to Fig. 1, the moisture absorption
rotor 2, from which the water is evaporated, rotates upward and the moisture absorption rotor
2, which absorbs the moisture and is made heavy, rotates downward, so that the moisture

25 absorption rotor 2 can rotate by itself without needing a rotary driving means.

As mentioned in detail above since the moisture absorption rotor 2, which
dehumidifies or humidifies the air, can rotate by itself utilizing weight of the absorbed water,
the moisture control unit of the first aspect of the invention can dispense with a rotary driving

30 means or a power transmission device which have been conventionally used for rotating the



-absorption rotor. 25 3. A noi sture control unit conprising: a housing
- containing a partition wall which divides the housing into at |east two

chanbers, one of the chanbers being an 3bsorpt'éon chanber and the ot her
chanber being a regeneration chanber; - 14 Substitute sheet - 26 June 1997
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- moisture absorption rotor 2.

Accordingly, the moisture control unit can be small sized and manufactured with low
cost, and can be operated with less noise since noise is not generated from the rotary driving
5 means or the power transmission device. Further, since the power consumption can be -

reduced, a maintenance cost can be reduced.

A moisture control unit according to a second embodiment will be now described with
reference to Figs. 3 and 4, wherein Fig. 3 shows a perspective view of a dehumidifier serving
10 as a moisture control unit, and Fig. 4 shows a view showing the operation of the moisture

control unit of Fig. 3.

In Fig. 3, denoted at 21 is a body of a dehumidifier, i.e. moisture control unit
composed of a box-shaped case 21a which has an inlet port 22 provided therein. A fan 23
15 is provided at an inner portion of the inlet port 22 for feeding fresh air therethrough. Air
which is fed into the case 21a by the fan 23 passes through a passage 21c which is partitioned
by a partition wall 21b and reaches a cylindrical moisture absorption rotor 24 which is
disposed in the case 21a at the upper portion thereof and a sensible heat exchanger 25 which.
is disposed in the case 21a at a rear portion of the fan 23.
20 |
The moisture absorption rotor 24 has therein a plurality of passages 24a and 24b in
which the moisture absorption material such as calcium chloride, lithium chldride, silica gel,
molecular sieves is impregnated or on which the moisture absorption material is coated. The
moisture absorption rotor 24 is disposed to extend over a ﬁassage 21c which is partitioned by
25 the partition wall 21b and an chamber 21d accommodating the sensible héat'exchanger 25
therein. A shaft 24c provided at the center of the moisture absorption rotor 24 is rotatably
supported by the partition wall 21b by way of a bearing 26 so that the moisture absorption
rotor 24 is freely rotatable in the direction of the arrow in Fig. 3. The air passed through the
moisture absorption rotor 24 and dehumidified thereby is discharged outside the case 21a

30 through an air discharge port 27.



1. . A noisture control unit conprising: a body which is partitioned by a
partition wall into a plurality of chanbers, wherein a dehum difying
opening is provided in the chanber and a hum diélé)isrﬁligvopeni ng is provided in

t he chamber; a noisture absorption rotodOahich
chanbers so as to extend partially into each of the chanbers;

& #hael @ 1997 he

and a heater

provided in one of the chanbers adjacent to the noisture, ggg?é%'ﬂr“é oﬁgét

for evaporating water which is absorbed by the noi stdPe s

sai d heater

and said chanbers bei ng arranged such that the evaplorati ng of

the water fromthe noisture absorption : ‘Date: 276
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The sensible heat exchanger 25 prpvided in the chamber 21d at the loWer portion
thereof comprises a plurality of passages 25a and a plurality of passages 25b which are made
of material having'high water resisting property and stacked on top of one another in layers
in the direction to cross at right angles with one another, wherein the air supplied by the fan
23 is permitted to pass through the passages 252, and the air which passed through a heater
28 provided in the chamber 21d at the upper portion thereof and the moisture absorption rotor
24 and returned to the sensible heat exchangér 25 is permitted to pass through the passages
25b. The sensible heat exchanger 25 has an air discharge port 29 at the lower portion for
discharging the dehumidified air and a drop port 30 through which the dew drops at the
passages 25b are discharged. A container 31 is detachably mounted under the take-in port
10 for accommodating the dew drops under the drop port 30.

The operation of the moisture control unit having the arrangement as set forth above
will be now described.

When a power switch, not shown, is turned on to start the dehumidification, the fan
23 is rotated to feed the air from the inlet port 22. A part of the thus fed air passes through
the passage 21c¢ and reaches the moisture absorption rotor 24. The moisture in the air is
absorbed by the moisture absorption rotor 24 to thereby dehumidify the air when the air
passes through the passages 24b which occupies substantially half of the moisture absorption
rotor 24 and positioned in passage 21c.

The dehumidified and dried air is discharged through the air discharge port 27 while
the moisture absorption rotor 24 absorbs the moisture in the air so that substantially half of
the moisture absorption rotor 24 at the side of the péssage 21c is made heavy. As a result,
the moisture absorption rotor 24 rotates by itself in the direction of the arrow as showﬁ in
Fig. 3.

~ The air which is sucked by the fan 23 and still remains in the case 21a passes through

the passages 25a of the sensible heat exchanger 25 provided at the rear portion of the fan 23



rotor~causes a change in the weight distribution of the rotor and drives

the rotor in ryhtisahe ré’plaoeménmmwture control unit according to Caiml,

further conprising fans provided in the body for supplying air to be

dehuni di fi ed and ai r%?( g,fh? humi di fied td1the rr§f~1§§'€!€ e heet ptddunet@97
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and reaches the heater 28 where it is heated to a high temperature, and the thus heated air
reaches the passages 24a of the moisture absorption rotor 24 in the chamber 21d. The
passages 24b of the moisture absorption rotor 24 absorb the moisture in the air at the side of
the passage 21c having a high humidity at the side of the passage 21c. As a result, the

5 passages 24b become the passages 24a in the chamber 21d by the self rotation of the moisture
absorption rotor 24. Since the hot air which is heated by the heater 28 enters the passages
24a having a high humidity, a vapor is generated and the air is made high in temperature and
humidity.

10 When the air which was made high in temperature and humidity reaches the sensible
hear exchanger 25 and passes through the passages 25b, it is cooled by the air which passes’
through the passages 25a so that dew is formed on the surface of the passages 25b.

The air which is dehumidified from the formation of dew is discharged outside the

15 case 21a through the air discharge port 29, and the dew drop formed in the passageé 25bis

collected in the drop port 30 through which it.drops in the container 31, and it is finally
stored in the container 31. | '

The amount of water which is stored in the container 31 is equal to the dehumidifying

20 amount of the air by this dehumidifier, i.e. moisture control unit. When the water is stored
in the container 31 in an appropriate amount, the container 31 is taken out from the case 21a
and the water is discharged. As a result, the dehumidification can be performed without

needing a piping system such as a duct.

25 A dehumidifying process of the moisture control unit is illustrated in Fig. 4, where

the arrows show direction of the air and the dew.

Although the moisture absorption rotor 24 is cylindrical in the second embodiment,
it may be polygonally cylindrical or a rectangular parallelepiped body. -
30 '
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Further, aithough the moisture absorptioh rotor 24 is rotatably supported and it rotates

_ by itself due to the weight of the absorbed moisture, it may be rotated by the fan 23 which

10

15

is interlocked with the power transmission means or it may be rotated by a separately

provided driving source.

~ As mentioned above, accofding to the second embodiment, the moisture in the air is
changed to dew so that the air is taken out as the liquid phase. As a result, it does not need
the piping system such as a duct which has been employed by conventionally dry .
dehumidifiers. Accordingly, this moisture control unit can be easily installed in a room, a

closet, a clog cabinet, a bathroom or a rented house where piping work can not be installed.

Since the air having a high temperature and humidity is discharged through the
dehumidifying material is cooled by the sensible heat exchanger to form dew so that the
moisture in the air is changed to water, whereby the dehumidification can be performed. As
a result, the lower the temperature of the air to be sucked is, i.e. atleat 0°C, the higher the
dehumidifying effect is, which overcomes the drawbacks of a conventional heat pump in that
rhe dehumidifying effect is lowered in a low tempgra.mré range. Further, since a heat pump

is not used, it is possible to perform debumidification without much noise.
This is the repiaeel'n"em sheet
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1. A moisture control unit comprising:

a housing containing a partition wall which divides the housing into at least two
chambers, one of the chambers being an absorption chamber and the other chamber being a -
regeneration chamber;

- a dehumidifying opening provided in one of the absorption and regeneration chambers
and a humidifying opening provided in the other of the absorption and regeneration chambers;

- a self-rotating moisture absorption rotor .rdtatably supported so that it is disposed in
both the absorption chamber and i:he regeneration chamber, said rotor absorbing moisture
from air in the absorption chamber,-discharging moisture in the regeneration chamber and
being self-rotating due to the imbalance in weight thereof caused by the absorption and
discharge of moisture; and | '

a heater disposed adjacent the moisture absorption rotor for evaporating moisture
absorbed therein. '

2. A moisture control unit according to Claim 1, further comprising fans provided in the

housing for supplying air w0 be dehumidified and air to be humidified to the moisture

absorption rotor.

3. A moisture control unit comprising:

a housing containing a partition wall which divides the housing into at least two
chambers, one of the chambers being an absorption chamber and the other chamber being a

regeneration chamber;

Date: 23[5, 9%
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an opening provided in an exterior wall of said housing and having a fan provided

therein for feeding air into said housing;

a. moisture absorption rotor rotatably supported so that it is disposed in both the
absorption chamber and the regeneration chamber, said rotor absorbing moisture in the

absorption chamber and discharging moisture in the regeneration chamber;

a heater disposed adjacent the moisture absorption rotor for evaporating moisture
absorbed therein, and '

_ a heat exchanger provided with said housing, said heat exchanger comprising a first
passageway through which a portion of the air fed by the fan flows through and is introduced

* to the regeneration chamber and absorbs moisture from the moisture absorption rotor and a

15

20

-separately provided driving means.

second passageway through which the air havmg the absorbed moisture from the regeneration
chambers flows through said first and second passageways bemg in heat exchange
relationship with each other.

4. A moisture control unit according to Claim 3, wherein said moisture absorption rotor
is rotated by the weight of water absorbed thereby.

s. A moisture control unit according to Claim 3, wherein said moisture absorption rotor

is rotated by the fan which is interconnected with a power transmission means or by a
This is the replacement sheet
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