
1  HUMIDITY CONTROL SYSTEM  TECHNICAL FIELD [0001] The
present invention generally relates to humidity
control systems for  controlling the level of humidity
in the air and more specifically this invention
relates to a  humidity control system adapted to
accomplish regeneration and cooling of the adsorbent
by  performing a refrigeration cycle. BACKGROUND ART
[0002] As disclosed in, for example, Patent Document I
(see below), humidity control  systems, for regulating
the level of humidity in the air by the use of an
adsorbent and by  performing a refrigeration cycle,
are well known in the conventional technology. Such a
humidity control system is provided with two
adsorption units. Each adsorption unit is made  up of
an adsorbent-filled mesh container and a refrigerant
line which is passed completely  through the mesh
container. The refrigerant line of each adsorption
unit is fluidly connected  to a refrigerant circuit
which performs a refrigeration cycle. In addition, the
humidity  control system is provided with dampers for
effecting switching of the air which is delivered  to
each adsorption unit. [0003] During the operation of
the above-described humidity control system, the
compressor of the refrigerant circuit operates and a
refrigeration cycle is performed in which  one of the
two adsorption units becomes an evaporator while the
other adsorption unit  becomes a condenser. In
addition, the direction in which the refrigerant is
circulated in the  refrigerant circuit is changed by
controlling a four-way valve, whereby each adsorption
unit  alternately functions as an evaporator and as a
condenser. [0004] When the humidity control system is
in a humidification mode of operation,  supply air
flowing from the outside to the inside of the room is
directed to one adsorption unit  which becomes a
condenser. The supply air is humidified with moisture
desorbed from the  adsorbent. At that time, exhaust
air flowing from the inside to the outside of the room
is 2  directed to the other adsorption unit which
becomes an evaporator and the adsorbent recovers'  



moisture present in the exhaust air. On the other
hand, when the humidity control system is  in a
dehumidification mode of operation, supply air flowing
from the outside to the inside of  the room is
directed to one adsorption unit which becomes an
evaporator and the adsorbent  adsorbs moisture present
in the supply air. At that time, exhaust air flowing
from the inside  to the outside of the room is
directed to the other adsorption unit which becomes a
condenser.  Moisture desorbed from the adsorbent is
discharged together with the exhaust air to outside
the room. [0005] In addition, as a means capable of
functioning in the same way as the aforesaid
adsorption units, a heat exchange member, as disclosed
in, for example, Patent Document II  (see below), has
been known in the conventional technology. In this
heat exchange member,  plate-shaped fins are arranged
around a copper pipe and adsorbent is supported on the
surface  of the copper pipe and on the surface of each
fin. And the heat exchange member is  configured such
that the adsorbent is heated and cooled with fluid
flowing through the copper  pipe. [0006] Additionally,
as a humidity control system of the above-described
type, there is  proposed a humidity control system as
shown in Patent Document III (see below). In this
humidity control system, an air passageway for
providing fluid communication between an  outdoor
space and an indoor space is formed in the casing and
an adsorption element is  disposed in the air
passageway. Outdoor air (OA) is distributed through
the adsorption  element so that it adsorbs thereon
moisture present in the outdoor air (OA). Then, the
outdoor air (OA) is supplied, as dehumidified air
(humidity controlled air (SA)), to the indoor  space.
In addition, it is arranged such that, for example,
moisture adsorbed on the adsorption  element is
desorbed; the desorbed moisture is fed to outdoor air
(OA); and the outdoor air  (OA) is supplied, as
humidified air (humidity controlled air (SA)) to the
indoor space. Patent Document I: JP H8-189667A  Patent
Document II: JP H7-265649A  Patent Document III: JP
H9-329371A 3  DISCLOSURE OF THE INVENTION 



PROBLEMS THAT THE INVENTION INTENDS TO SOLVE [0007]
Incidentally, in the above-described conventional
humidity control system, it is  desired that the
temperature at which the refrigerant will condense in
the heat exchanger be  raised as high as possible in
order to raise the regeneration temperature of the
adsorbent.  The reason for this is that if the
adsorbent regenerating temperature is raised the
amount of  moisture which is desorbed from the
adsorbent is increased and the efficiency of the
humidity  control system is improved. [0008] In
addition, if a part of the refrigerant circuit is
arranged outside the casing, this  requires that the
refrigerant circuit be connected by piping at the time
of installation of the  humidity control system. This
produces a problem in that the installation work will
become  troublesome. [0009] With the above problem in
mind, the present invention was made. Accordingly,  an
object of the present invention is to increase the
regeneration amount of an adsorbent to  enhance its
efficiency, and to facilitate the work of
installation. MEANS FOR SOLVING THE PROBLEMS [0010] In
order to accomplish the above object, in the present
invention, a compressor  (63), an expansion mechanism
(65), and a reversal mechanism (64) for reversing the
circulation direction of refrigerant in a refrigerant
circuit (60) are disposed together with heat
exchangers (61, 62) in a casing (11). [0011] More
specifically, the present invention provides, as a
first aspect, a humidity  control system for supplying
either one of a dehumidified first air stream and a
humidified  second air stream to an indoor space and
for discharging the other air stream to an outdoor
space. In the first aspect, (i) the humidity control
system comprises: a refrigerant circuit (60)  which
includes first and second adsorbent-supported heat
exchangers (61, 62) which are  fluidly connected in
the refrigerant circuit (60) to perform a
refrigeration cycle, and which is  capable of
reversing the circulation direction of refrigerant; a
casing (11) internally having an  air passageway in
which the heat exchangers (61, 62) are disposed; and a
switching 4  mechanism for changing the distribution
route of air in the casing (11) depending on the  



circulation direction of refrigerant in the
refrigerant circuit (60) so that the first air stream
is  passed through one of the heat exchangers (61, 62)
that is functioning as an evaporator while  the second
air stream is passed through the other heat exchanger
that is functioning as a  condenser and (ii) a
compressor (63), an expansion mechanism (65), and a
reversal  mechanism (64) for reversing the circulation
direction of refrigerant in the refrigerant circuit
(60) are disposed together with the heat exchangers
(61, 62) in the casing (11). [0012] According to the
above arrangement, two different refrigeration cycles
are  alternately repeatedly carried out in the
refrigerant circuit (60) by the action of switching
effected by the reversal mechanism (64). During the
first refrigeration cycle operation, a  second air
stream is delivered to the first heat exchanger (61)
which becomes a condenser  while a first air stream is
delivered to the second heat exchanger (62) which
becomes an  evaporator. In the first heat exchanger
(61), the adsorbent thereof is heated by the
refrigerant  to become regenerated and moisture
desorbed from the adsorbent is fed to the second air
stream. Meanwhile, in the second heat exchanger (62),
the adsorbent thereof adsorbs  moisture present in the
first air stream and the resulting heat of adsorption
is absorbed by the  refrigerant. On the other hand,
during the second refrigeration cycle operation, the
switching  mechanism switches the distribution route
of air to a route different from that in the first
refrigeration cycle operation so that a first air
stream is delivered to the first heat exchanger  (61)
which becomes an evaporator while a second air stream
is delivered to the second heat  exchanger (62) which
becomes an condenser. In the first heat exchanger
(61), the adsorbent  thereof adsorbs thereon moisture
present in the first air stream and the resulting heat
of  adsorption is absorbed by the refrigerant.
Meanwhile, in the second heat exchanger (62), the
adsorbent thereof is heated by the refrigerant to
become regenerated and moisture desorbed  from the
adsorbent is fed to the second air stream. [0013] In
this aspect of the present invention, the humidity
control system (10) supplies  either a dehumidified
first air stream or a humidified second air stream to
the indoor space.  Stated another way, the humidity
control system (10) may be either one that supplies
only a 5  dehumidified first air stream to the indoor
space or another that supplies only a humidified  



second air stream to the indoor space. In addition,
the humidity control system (10) may be  one that is
operable to switch its operation between an operation
of supplying a dehumidified  first air stream to the
indoor space and an operation of supplying a
humidified second air  stream into the indoor space.
[0014] Furthermore, in this aspect of the present
invention, the compressor (63), the  expansion
mechanism (65), and the reversal mechanism (64) for
reversing the circulation  direction of refrigerant in
the refrigerant circuit (60) are disposed together
with the heat  exchangers (61, 62) in the casing (11).
This arrangement eliminates the need for establishing,
by piping, fluid connections among components of the
refrigerant circuit (60) at the time of  installation
of a humidity control system, thereby making it
possible to make its shipment  with refrigerant filled
therein. This therefore extremely facilitates its
installation work. [0015] In addition, the refrigerant
circuit (60) is accommodated inside the casing (11).
Because of this arrangement, the connection piping of
the refrigerant circuit (60) can be made  shorter,
whereby the in-piping pressure loss is reduced and, as
a result, the condensing  temperature of refrigerant
is raised. Accordingly, the refrigerant temperature
during  regeneration becomes higher and the adsorbent
regeneration amount is increased to thereby  make it
possible to improve the efficiency of the humidity
control system. [0016] The present invention provides,
as a second aspect in accordance with the first
aspect, a humidity control system in which the
compressor (63) is disposed in a space  partitioned
from the internal air passageway of the casing (11).
[0017] According to the above arrangement, since the
compressor (63) is disposed  outside the air
passageway, this prevents air which is supplied to the
indoor space from being  affected adversely by thermal
radiation from the compressor (63) itself. [0018] The
present invention provides, as a third aspect in
accordance with the first  aspect, a humidity control
system in which the compressor (63) is disposed in the
internal air  passageway of the casing (11). [0019]
According to the above arrangement, since the
compressor (63) is disposed in the 6  air passageway,
this makes it possible to make efficient use of
thermal radiation from the  



compressor (63) itself. For example, if the compressor
(63) is disposed along the.  distribution route of air
which is supplied to the indoor space, this gives rise
to a raise in air  temperature, thereby improving the
room heating effect. This is therefore advantageous
for  humidity control systems designed to give
priority to the heating effect. On the other hand,  if
the compressor (63) is disposed along the distribution
route of air which is discharged to the  outdoor
space, this makes it possible to release surplus heat
to the outdoor space by discarding  the air which has
absorbed thermal radiation from the compressor (63)
itself to the outdoor  space. This is therefore
advantageous for humidity control systems designed to
give priority  to the room cooling effect and, in
addition, it is possible to discard heat from the
compressor  (63) to the outdoor space, thereby
enhancing the efficiency of the humidity control
system.  [0020] The present invention provides, as a
fourth aspect in accordance with any one of  the first
to third aspects, a humidity control system in which,
in the casing (11), an outlet  opening (24) and an
inlet opening (22) are opened to provide fluid
connection with ducts (72,  74) in fluid communication
with the indoor space and an outlet opening (23) and
an inlet  opening (21) are opened to provide fluid
connection with ducts (71, 73) in fluid  communication
with the outdoor space. [0021] According to the above
arrangement, the humidity control system can be
installed in a most suitable place by making
utilization of the ducts (71, 72, 73, 74) for
establishing fluid communication between the indoor
and outdoor spaces and the casing (11).  [0022] The
present invention provides, as a fifth aspect in
accordance with any one of  the first to third
aspects, a humidity control system in which, in the
casing (11), an outlet  opening (24) and an inlet
opening (22) are opened to provide direct fluid
communication  between the casing (11) and the indoor
space and an outlet opening (23) and an inlet opening
(21) are opened to provide fluid connection with ducts
(71, 73) in fluid communication with  the outdoor
space. [0023]. According to the above arrangement, it
is possible to make efficient use of, for  example, a
space under the roof because there is no need to
provide the ducts (72, 74) in fluid 7  communication
with the indoor space. 



[0024] The present invention provides, as a sixth
aspect in accordance with the first  aspect, a
humidity control system in which the humidity control
system includes an air  supplying fan (25) and an air
exhausting fan (26) which are disposed in the casing
(11); the  casing (11) is shaped like a box; the
casing (11) has an internal space which is divided
into a- first space (17) defined along a fan side
lateral plate (13) as a lateral plate of the casing
(11),  and a remaining second space (18); and the air
supplying fan (25) and the air exhausting fan  (26)
are disposed in the first space (17) and the first and
second heat exchangers (61, 62) and  the switching
mechanism are disposed in the second space (18).
[0025] In this aspect of the present invention, the
internal space of the casing (11) is  divided into two
spaces, wherein the air supplying fan (25) and the air
exhausting fan (26) are  disposed in one of the two
spaces that is defined along the fan side lateral
plate (13), i.e., the  first space (17), while the
first and second heat exchangers (61, 62) and the
switching  mechanism are disposed in the other space,
i.e., the second space (18). This therefore makes  the
system overall size dramatically compact, even when
compared to the case where the fans  (25, 26) are laid
out on a diagonal line of the casing (11), and it
becomes possible to provide a  humidity control system
suitable for installation even in a small area like an
under-roof space.  [0026] The present invention
provides, as a seventh aspect in accordance with the
sixth  aspect, a humidity control system in which the
compressor (63) of the refrigerant circuit (60)  is
disposed between the air supplying fan (25) and the
air exhausting fan (26) in the first space  (17) of
the casing (11). [0027] Here, the two heat exchangers
(61, 62) are disposed within the casing (11).  Each of
these heat exchangers (61, 62) requires a
predetermined size in order to secure its  humidity
control capacity, and there is created a certain space
between the air supplying fan  (25) and the air
exhausting fan (26). On the other hand, according to
the seventh aspect of  the present invention, such a
space can be effectively used to accommodate therein
the  compressor (63), thereby making it possible to
downsize the humidity control system to a  further
extent. 8  [0028] The present invention provides, as
an eighth aspect in accordance with the sixth  



aspect, a humidity control system in which the first
and second heat exchangers (61, 62) are  so arranged
as to allow passage of air in the thickness direction
of the casing (11). [0029] According to the above
arrangement, a low-profile humidity control system is
provided in the case where, when a humidity control
system is horizontally mounted (for  example, when it
is flush-mounted into the ceiling), the two heat
exchangers (61, 62) are also  substantially
horizontally arranged. [0030] The present invention
provides, as a ninth aspect in accordance with the
sixth  aspect, a humidity control system in which the
first and second heat exchangers (61, 62) are  so
arranged as to allow passage of air in a direction
perpendicular to the thickness direction of  the
casing (11). [0031] According to the above
arrangement, a small-width humidity control system is
provided in the case where, when a humidity control
system is horizontally mounted (for  example, when it
is flush-mounted into the ceiling), the two heat
exchangers (61, 62) are also  substantially
horizontally arranged. [0032] The present invention
provides, as a tenth aspect in accordance with the
sixth  aspect, a humidity control system in which the
air supplying fan (25) and the air exhausting  fan
(26) are each formed by a respective multi-blade fan
which is configured to draw in air  from a lateral
side of a fan casing thereof and then deliver it
forward and which is disposed  such that the center of
axle of its impeller is oriented in the thickness
direction of the casing  (11). [0033] According to the
above arrangement, it becomes possible to reduce the
thickness  of the humidity control system for the case
of a low-profile fan in which the overall fan size in
the direction of the center of axle of its impeller is
small relative to the impeller diameter.  [0034] The
present invention provides, as an eleventh aspect in
accordance with the  tenth aspect, a humidity control
system in which: an air supplying opening (24) and an
inside  air inlet opening (22) which are in fluid
communication with the indoor space are provided in
one of lateral plates (14, 15) of the casing (11)
which are orthogonal to the fan side lateral 9  plate
(13), and an air exhausting opening (23) and an
outside air inlet opening (21) which are  



in fluid communication with the outdoor space are
provided in the other of the lateral plates  (14, 15);
in the second space (18), (i) a first heat exchange
chamber (41) in which the first  heat exchanger (61)
is accommodated and a second heat exchange chamber
(42) in which the  second heat exchanger (62) is
accommodated are defined adjacently side by side in a
direction  orthogonal to the fan side lateral plate
(13) and (ii) a first inflow path (43) for the inflow
of air  and a first outflow path (44) for the outflow
of air are provided which extend along one of
continuous lateral surfaces of the two heat exchange
chambers (41, 42) and which are  superimposedly
arranged in the thickness direction of the casing (11)
and a second inflow  path (45) for the inflow of air
and a second outflow path (46) for the outflow of air
are  provided which extend along the other of the
continuous lateral surfaces of the two heat  exchange
chambers (41, 42) and which are superimposedly
arranged in the thickness direction  of the casing
(11); and the outflow paths (44, 46) are in fluid
communication with the first  space (17) through fan
side communication openings (75, 76). [0035] According
to the above arrangement, air drawn into the casing
(11) flows into  either of the first or the second
inflow paths (43, 45), passes through either of the
first or the  second heat exchangers (61, 62), and is
subjected to either of dehumidification or
humidification. Subsequently, air in the first outflow
path (44) passes through the fan side  communication
opening (76) and is discharged by either one of the
air supplying fan (25) and  the air exhausting fan
(26), while air in the second outflow path (46) passes
through the fan  side communication opening (75) and
is discharged by the other fan. [0036] And, it is
possible to fluidly connect the ducts (72, 74) in
fluid communication  with the indoor space with the
air supplying opening (24) and the inside air inlet
opening (22)  which are formed in one lateral plate of
the casing (11) and, in addition, it is possible to
fluidly connect the ducts (71, 73) in fluid
communication with the outdoor space with the air
exhausting opening (23) and the outside air inlet
opening (21) which are formed in another  lateral
plate of the casing (11). Consequently, each of the
ducts (71, 72, ...) can be arranged  straight towards
the indoor space or towards the outdoor space. This
facilitates arrangement 10  of the piping of the ducts
(71, 72, ...) and, in addition, achieves installation
space savings.  



[0037] The present invention provides, as a twelfth
aspect in accordance with the tenth  aspect, a
humidity control system in which: an air supplying
opening (24) in fluid- communication with the indoor
space and an air exhausting opening (23) in fluid
communication with the outdoor space are provided in
the fan side lateral plate (13) of the  casing (11)
and an inside air inlet opening (22) and an outside
air inlet opening (21) are  provided in a lateral
plate (12) opposite the fan side lateral plate (13);
in the second space (18),  (i) a first heat exchange
chamber (41) in which the first heat exchanger (61) is
accommodated  and a second heat exchange chamber (42)
in which the second heat exchanger (62) is
accommodated are defined adjacently side by side in
the longitudinal direction of the fan side  lateral
plate (13) and (ii) between one of continuous lateral
surfaces of the two heat exchange  chambers (41, 42)
and the lateral plate (12) opposite the fan side
lateral plate (13) a first  inflow path (43) for the
inflow of air and a second inflow path (45) for the
inflow of air are  provided which extend along the
lateral plate (12) and which are superimposedly
arranged in  the thickness direction of the casing
(11) and between the other of the continuous lateral
surfaces of the two heat exchange chambers (41, 42)
and the fan side lateral plate (13) a first  outflow
path (44) for the outflow of air and a second outflow
path (46) for the outflow of air  are provided which
extend along the fan side lateral plate (13) and which
are superimposedly  arranged in the thickness
direction of the casing (11); and the outflow paths
(44, 46) are in  fluid communication with the first
space (17) through fan side communication openings
(75,  76). [0038] According to the above arrangement,
air drawn into the casing (11) from the  inside and
outside air inlet openings (22, 23) flows into either
of the first or the second inflow  paths (44, 46),
passes through either of the first or the second heat
exchangers (61, 62), and is  subjected to either of
dehumidification or humidification. Subsequently, air
in the first  outflow path (44) passes through the fan
side communication opening (76) and is discharged  by
either one of the air supplying fan (25) and the air
exhausting fan (26), while air in the  second outflow
path (46) passes through the fan side communication
opening (75) and is 11  discharged by the other fan. 



[0039] In the above arrangement, the first and second
inflow paths (43, 45) are arranged  along one
continuous lateral surface of the first and second
heat exchange chambers (41, 42)  which are disposed
side by side in the longitudinal direction of the fan
side lateral plate (13),  while the first and second
outflow paths (44, 46) are arranged along the other
continuous  lateral surface of the first and second
heat exchange chambers (41, 42). Consequently, the
humidity control system (the casing (11)) has a shape
which is elongated in the direction  orthogonal to the
fan side lateral plate (13). This allows the ducts
(71, 72, ...) to be arranged  in the longitudinal
direction of the humidity control system, i.e., in the
direction orthogonal to  the fan side lateral plate
(13), thereby making it possible to reduce the space
for the  installation of the humidity control system
in the longitudinal direction of the fan side lateral
plate (13). [0040] The present invention provides, as
a thirteenth aspect in accordance with either  of the
eleventh or the twelfth aspects, a humidity control
system in which: the air supplying  fan (25) is
arranged such that a fan inlet opening (27), provided
in the lateral side of the fan  casing of the air
supplying fan (25), faces either one of the fan side
communication openings  (75, 76); and the air
exhausting fan (26) is arranged such that a fan inlet
opening (28),  provided in the lateral side of the fan
casing of the air exhausting fan (26), faces the other
of  the fan side communication openings (75, 76).
[0041] According to the above arrangement, the inlet
openings (27, 28) on the side of  the fan casing face
towards the fan side communication openings (75, 76).
Consequently, air  dehumidified or humidified by the
heat exchanger (61, 62) in either the first or the
second  outflow paths (44, 46) is smoothly drawn from
the fan side communication opening (75, 76)  by the
fan (25, 26). Accordingly, the efficiency of the
humidity control system is improved  because of
lowered air resistance. [0042] The present invention
provides, as a fourteenth aspect in accordance with
sixth  aspect, a humidity control system in which the
expansion mechanism (65) and the reversal  mechanism
(64) for reversing the circulation direction of
refrigerant in the refrigerant circuit 12  (60) are
disposed in the first space (17) of the casing (11). 



[0043] According to the above arrangement, in addition
to the compressor (63), the  expansion mechanism (65)
and the reversal mechanism (64) for reversing the
circulation  direction of refrigerant in the
refrigerant circuit (60) are gathered in the first
space (17),  thereby making it possible to accomplish
space saving of the entire system. [0044] The present
invention provides, as a fifteenth aspect in
accordance with the  fourteenth aspect, a humidity
control system in which a piping arrangement of the
refrigerant  circuit (60) for fluid connection with
the first and second heat exchangers (61, 62) is
provided  along a top plate of the casing (11). [0045]
According to the above arrangement, the piping of the
refrigerant circuit (60) is  arranged along the top
plate of the casing (11). As a result of such piping
arrangement, the  refrigerant circuit (60) can be
mounted from above and the maintenance of the
refrigerant  circuit (60) can be done also from above.
[0046] The present invention provides, as a sixteenth
aspect in accordance with the first  aspect, a
humidity control system in which the humidity control
system includes an outdoor  filter (124) which is
arranged and formed along both an outside-air inflow
surface of the first  heat exchanger (61) and an
outside-air inflow surface of the second heat
exchanger (62). [0047] In the sixteenth aspect of the
present invention, outside air (OA) after passage
through the outdoor filter (124) is distributed in the
distribution space of the heat exchanger  (61, 62)
from the inflow surface of the heat exchanger (61,
62). At that time, dust particles  in the outside air
(OA) are trapped by the outdoor filter (124). And, for
example, moisture  present in the outside air (OA) is
adsorbed by the heat exchanger (61, 62), whereby the
outside air (OA) is dehumidified. In addition, for
example, moisture adsorbed by the heat  exchanger (61,
62) is desorbed and then supplied to outside air (OA)
to humidify it. [0048] Incidentally, the inflow
surface of the heat exchanger (61, 62) is typically
designed such that it has a relatively large area in
order to reduce the vent resistance of air to  be
treated and distributed in the heat exchanger (61, 62)
and in order to enhance the efficiency  of contact
between the air to be treated and the heat exchanger
(61, 62). On the other hand, 13  in the sixteenth
aspect of the present invention, the outdoor filter
(124) is arranged and formed.  



along the inflow surface of the heat exchanger (61,
62). This makes it possible to broaden  the inflow
area of outside air (OA) in the outdoor filter (124),
thereby inhibiting the rise in  pressure loss due to
the installation of the outdoor filter (124). In
addition, the outdoor filter  (124) has a larger dust
trapping surface, whereby dust particles present in
the outside air (OA)  are trapped scatteringly
throughout the outdoor filter (124). This therefore
prevents dust  particles from being trapped locally in
the outdoor filter (124). That is, the rise in vent
pressure loss due to the outdoor filter (124) being
clogged with dust is inhibited. [0049] The present
invention provides, as a seventeenth aspect in
accordance with the  sixteenth aspect, a humidity
control system in which: a first passageway (41) in
which the  first heat exchanger (61) is disposed and a
second passageway (42) in which the second heat
exchanger (62) is disposed are formed in the casing
(11); and the outdoor filter (124)'  comprises a first
filter part (124a) disposed in the first passageway
(41) and a second filter  part (124b) disposed in the
second passageway (42). [0050] In the seventeenth
aspect of the present invention, the first filter part
(124a) is  arranged and formed along the inflow
surface of outside air (OA) in the first heat
exchanger  (61). This therefore makes it possible to
inhibit the rise in vent pressure loss due to the
installation of the first filter part (124a). In
addition, in this aspect of the present invention,
the second filter part (124b) is arranged and formed
along the inflow surface of outside air  (OA) in the
second heat exchanger (62). This therefore makes it
possible to inhibit the rise  in vent pressure loss
due to the installation of the second filter part
(124b). [0051] The present invention provides, as an
eighteenth aspect in accordance with the  seventeenth
aspect, a humidity control system in which: in the
outdoor filter (124), the first  filter part (124a)
and the second filter part (124b) are integral with
each other; and the  outdoor filter (124) is arranged
such that it extends over both the outside-air inflow
surface of  the first heat exchanger (61) and the
outside-air inflow surface of the second heat
exchanger  (62). [0052] According to the above
arrangement, the first filter part (124a) and the
second 14  filter part (124b) are formed integrally
with each other and they are arranged and formed,  



respectively, along the inflow surface of the first
heat exchanger (61) and along the inflow  surface of
the second heat exchanger (62). [0053] The present
invention provides, as a nineteenth aspect in
accordance with the.  eighteenth aspect, a humidity
control system in which, in the casing (11), the first
heat  exchanger (61) and the second heat exchanger
(62) are disposed adjacently to each other and  the
inflow surface of the first heat exchanger (61) and
the inflow surface of the second heat  exchanger (62)
lie on approximately the same plane. [0054] In the
nineteenth aspect of the present invention, the first
filter part (124a) and  the second filter part (124b)
can be disposed adjacently to each other and, in
addition, can be  arranged and formed in the same
plane along the inflow surface of the first heat
exchanger  (61) and along the inflow surface of the
second heat exchanger (62), respectively.
Accordingly, the outdoor filter (124) can be downsized
by forming it into a single flat plate- like shape or
into a sheet-like shape. [0055] The present invention
provides, as a twentieth aspect in accordance with the
sixteenth aspect, a humidity control system in which
the casing (11) is provided with a take- out opening
(161) from which the outdoor filter (124) can be taken
out. [0056] In the twentieth aspect of the present
invention, the outdoor filter (124) can be  taken out
of the casing (11) through the take-out opening (161)
of the casing (11) for the  purpose of maintenance.
[0057] The present invention provides, as a
twenty-first aspect in accordance with the
seventeenth aspect, a humidity control system in which
the humidity control system is  operable to switch its
operation between a first operation in which outside
air is distributed  first through the first filter
part (124a) and then through the first heat exchanger
(61) and is  thereafter supplied to the indoor space
while simultaneously room air is distributed first
through the second heat exchanger (62) and then
through the second filter part (124b) and is
thereafter discharged to the outside space, and a
second operation in which outside air is  distributed
first through the second filter part (124b) and then
through the second heat 15  exchanger (62) and is
thereafter supplied to the indoor space while
simultaneously room air is  



distributed first through the first heat exchanger
(61) and then through the first filter part  (124a)
and is thereafter discharged to the outdoor space.
[0058] In the twenty-first aspect of the present
invention, outside air (OA) in the first  operation is
passed first through the first filter part (124a) and
then through the first heat  exchanger (61), so that
the first filter part (124a) traps dust particles
present in the outside air  (OA) distributed during
the first operation. On the other hand, room air (RA)
in the second  operation is passed in the direction
opposite to the direction in which the outside air
(OA) is  made to flow in the first operation, in other
words the room air (RA) is passed first through  the
first heat exchanger (61) and then through the first
filter part (124a). Consequently, the  dust particles
trapped by the first filter part (124a) are blown away
by the room air (RA) and  discharged to the outdoor
space, in other words the dust particles in the first
filter part (124a)  are removed. [0059] In addition,
in this aspect of the present invention, outside air
(OA) in the second  operation is passed first through
the second filter part (124b) and then through the
second heat  exchanger (62), so that the second filter
part (124b) traps dust particles present in the
outside  air (OA) distributed during the second
operation. On the other hand, room air (RA) in the
first operation is passed in the direction opposite to
the direction in which the outside air (OA)  is made
to flow in the second operation, in other words the
room air (RA) is passed first  through the second heat
exchanger (62) and then through the second filter part
(124b).  Consequently, the dust particles trapped by
the second filter part (124b) are blown away by  the
room air (RA) and discharged to the outdoor space, in
other words the dust particles in the  second filter
part (124b) are removed. [0060] The present invention
provides, as a twenty-second aspect in accordance with
the  seventeenth aspect, a humidity control system in
which the humidity control system includes  an indoor
filter (123b) which is disposed in a passageway
through which room air is made to  flow into either of
the first or the second passageways (41, 42), and the
humidity control  system is operable to switch its
operation between a first operation in which outside
air is 16  distributed first through the first filter
part (124a) and then through the first heat exchanger



(61) and is thereafter supplied to the indoor space
while simultaneously room air is distributed  first
through the indoor filter (123b), then through the
second heat exchanger (62), and then  through the
second filter part (124b) and is thereafter discharged
to the outside space, and a  second operation in which
outside air is distributed first through the second
filter part (124b)  and then through the second heat
exchanger (62) and is thereafter supplied to the
indoor space  while simultaneously room air is
distributed first through the indoor filter (123b),
then  through the first heat exchanger (61), and then
through the first filter part (124a) and is
thereafter discharged to the outdoor space. [0061] In
the twenty-second aspect of the present invention, the
adhesion of dust present'  in the room air (RA) in the
first and second heat exchangers (61, 62) is prevented
by the  indoor filter (123b). Besides, by repetition
of the first and second operations, dust particles
carried by outside air (OA) and adhering to the
outdoor filter (124) are blown away by room  air (RA)
and removed therefrom. [0062] The present invention
provides, as a twenty-third aspect in accordance with
either of the first or the sixteenth aspects, a
humidity control system in which: a first  passageway
(41) in which the first heat exchanger (61) is
disposed, a second passageway (42)  in which the
second heat exchanger (62) is disposed, and a room-air
supplying passageway  through which room air is made
to flow into either of the first or the second
passageways (41,  42) are formed in the casing (11);
and the humidity control system includes an indoor
filter  (123b) which is disposed in the room-air
supplying passageway. [0063] In the twenty-third
aspect of the present invention, the casing (11) is
provided  with a room-air supplying passageway for
fluid communication between the indoor -space and  the
first or the second passageways (41, 42), and the
room-air supplying passageway is  provided with the
indoor filter (123b). This therefore prevents dust
particles, carried by  room air (RA) flowing into the
second heat exchanger (62) in the first operation,
from  adhering to the second heat exchanger (62). On
the other hand, dust particles, carried by  room air
(RA) flowing into the first heat exchanger (61) in the
second operation, are 17  prevented from adhering to
the first heat exchanger (61). 



[0064] The present invention provides, as a
twenty-fourth aspect in accordance with.  either of
the first or the sixteenth aspects, a humidity control
system in which: a first  passageway (41) in which the
first heat exchanger (61) is disposed and a second
passageway  (42) in which the second heat exchanger
(62) is disposed are formed in the casing (11); and
the humidity control system includes: a suction
opening (163) which faces the indoor space  by being
in fluid connection with an air passageway which is
located nearer to the indoor  space than the first and
second passageways (41, 42) in the casing (11), and an
indoor filter  (123b) which is disposed in the
vicinity of an opening part of the suction opening
(163). [0065] In the twenty-fourth aspect of the
present invention, the casing (11) is provided  with a
room-air supplying passageway for fluid communication
between the indoor space and  the first or second
passageways (41, 42), and the room-air supplying
passageway is provided  with the indoor filter (123b).
This therefore prevents dust particles, carried by
room air  (RA) flowing into the second heat exchanger
(62) in the first operation, from adhering to the
second heat exchanger (62). On the other hand, dust
particles, carried by room air (RA)  flowing into the
first heat exchanger (61) in the second operation, are
prevented from  adhering to the first heat exchanger
(61). [0066] In addition, in this aspect of the
present invention, the indoor filter (123b) is
disposed in the vicinity of the opening part of the
suction opening (163) which is so disposed  as to face
towards the indoor space. This therefore makes it
possible to facilitate  replacement and maintenance of
the indoor filter (123b) from the side of the indoor
space.  EFFECTS OF THE INVENTION [0067] As described
above, according to the present invention, the
compressor (63), the  expansion mechanism (65), and
the reversal mechanism (64) for reversing the
circulation  direction of refrigerant in the
refrigerant circuit (60) are disposed together with
the heat  exchangers (61, 62) in the casing (11). This
arrangement therefore makes it possible to ship  and
install a humidity control system with refrigerant
filled therein, thereby facilitating work  of
installing the humidity control system, and the
pressure loss is reduced to thereby raise the 18
condensing temperature, thereby making it possible to
improve the efficiency of the humidity  



control system. [0068] In addition, according to the
sixth aspect of the present invention, the air
supplying fan (25) and the air exhausting fan (26) are
disposed in the first space (17) defined  along the
fan side lateral plate (13) in the casing (11) and the
first and second heat exchangers.  (61, 62) and the
switching mechanism are disposed in the second space
(18), thereby  achieving space saving of the entire
system and providing a humidity control system capable
of easy installation in a small area such as an
under-roof space. [0069] According to the sixteenth
aspect of the present invention, the outdoor filter
(124) is arranged and formed along the outside air
(OA) inflow surfaces of the heat  exchangers (61, 62).
Consequently, the inflow area of outside air (OA) in
the outdoor filter  (124) can be enlarged, thereby
making it possible to inhibit the rise in pressure
loss due to the  installation of the outdoor filter
(124). Furthermore, dust particles present in outside
air  (OA) are trapped scatteringly in the outdoor
filter (124), thereby making it possible to inhibit
the rise in pressure loss when the outdoor filter
(124) is being clogged with dust.  Accordingly, while
preventing the occurrence of dust adhesion to the heat
exchangers (61, 62);  the reduction in vent pressure
loss is achieved, and for example the power load of
the suction  fan can be reduced. [0070] In the
seventeenth aspect of the present invention, both the
first filter part (124a)  for protecting the first
heat exchanger (61) and the second filter part (124b)
for protecting the  second heat exchanger (62) are
arranged and formed along the inflow surface of
outside air  (OA) in each of the heat exchangers (61,
62). This therefore inhibits the rise in pressure loss
due to the installation of each of the filter parts
(124a, 124b). [0071] According to the eighteenth
aspect of the present invention, the first filter part
(124a) and the second filter part (124b) are formed
integrally with each other. This therefore  makes it
possible to compactedly design the outdoor filter
(124). In addition, the outdoor  filter (124) can be
taken outside the casing (11) at a time for
maintenance and its workability  is improved. 19
[0072] According to the nineteenth aspect of the
present invention, the first filter part  



(124a) and the second filter part (124b) are disposed
adjacently to each other and may be  formed into a
single flat plate-like shape or a sheet-like shape.
This therefore makes it  possible to further
compactedly design the outdoor filter (124). In
addition, the installability  of the outdoor filter
(124) is improved. [0073] According to the twentieth
aspect of the present invention, it is designed such
that the outdoor filter (124) can be taken, through
the take-out opening (161), outside the  casing (11).
This therefore makes it possible to improve the
maintainability of the outdoor  filter (124). [0074]
According to the twenty-first aspect of the present
invention, during the first and  second operations,
dust particles trapped in the outdoor filter (124) are
blown away by room  air (RA) and these dust particles
are discharged to the outdoor space together with the
room  air (RA). Consequently, by alternately
switchingly running the first operation and the
second operation, dust particles adhering to the
outdoor filter (124) can be automatically  removed
therefrom, thereby preventing the outdoor filter (124)
from being clogged with dust.  This therefore inhibits
the rise in pressure loss in the outdoor filter (124).
In addition, it  becomes possible to reduce the
frequency of replacement and maintenance of the
outdoor  filter (124). [0075] According to the
twenty-second aspect of the present invention, by
alternately  switchingly running the first operation
and the second operation, dust particles adhering to
the  outdoor filter (124) are removed therefrom by
room air (RA), thereby making it possible to  inhibit
the outdoor filter (124) from being clogged with dust.
On the other hand, dust  particles present in the room
air (RA) are trapped by the indoor filter (123b).
Accordingly,  dust particles present in the room air
(RA) are inhibited from adhering to the first and
second  heat exchangers (61, 62). [0076] According to
the twenty-third aspect of the present invention, the
indoor filter  (123b) is provided in addition to the
provision of the outdoor filter (124), whereby dust
particles present in room air (RA) are inhibited from
adhering to the heat exchangers (61, 62). 20  [0077]
According to the twenty-fourth aspect of the present
invention, the indoor filter'  



(123b) is disposed at the suction opening (163) which
faces towards the indoor space.  Consequently, the
indoor filter (123b) can be easily removed from the
side of the indoor space.  Accordingly, it becomes
possible to accomplish improvement in workability of
the  replacement and maintenance of the indoor filter
(123b). BRIEF DESCRIPTION OF THE DRAWINGS  [0078]
Figure 1 is a perspective view of a humidity control
system according to a first  embodiment of the present
invention; Figure 2, comprised of Figures 2(A), 2(B),
and 2(C), is a schematic constructional  diagram of
the humidity control system of the first embodiment,
wherein Figure 2(A) is a  view taken in the direction
of arrows X-X of Figure 2(B), Figure 2(B) is a top
plan view of  the humidity control system, and Figure
2(C) is a view taken in the direction of arrows Y-Y of
Figure 2(B); Figure 3, comprised of Figures 3(A) and
3(B), is a piping system diagram of a  refrigerant
circuit of the first embodiment, wherein Figure 3(A)
is a diagram which shows a  state in a first
refrigeration cycle operation and Figure 3(B) is a
diagram which shows a state  in a second refrigeration
cycle operation; Figure 4, comprised of Figures 4(A),
4(B), and 4(C), is a schematic constructional  diagram
of the humidity control system showing the flow of air
in a first operation of the  dehumidification mode,
wherein Figure 4(A) is a view taken in the direction
of arrows X-X of  Figure 4(B), Figure 4(B) is a top
plan view of the humidity control system, and Figure
4(C) is  a view taken in the direction of arrows Y-Y
of Figure 4(B); Figure 5, comprised of Figures 5(A),
5(B), and 5(C), is a schematic constructional  diagram
of the humidity control system showing the flow of air
in a second operation of the  dehumidification mode,
wherein Figure 5(A) is a view taken in the direction
of arrows X-X of  Figure 5(B), Figure 5(B) is a top
plan view of the humidity control system, and Figure
5(C) is  a view taken in the direction of arrows Y-Y
of Figure 5(B); 21  Figure 6, comprised of Figures
6(A), 6(B), and 6(C), is a schematic constructional 



diagram of the humidity control system showing the
flow of air in a first operation of the
humidification mode, wherein Figure 6(A) is a view
taken in the direction of arrows X-X of  Figure 6(B),
Figure 6(B) is a top plan view of the humidity control
system, and Figure 6(C) is  a view taken in the
direction of arrows Y-Y of Figure 6(B); Figure 7,
comprised of Figures 7(A), 7(B), and 7(C), is a
schematic constructional  diagram of the humidity
control system showing the flow of air in a second
operation of the  humidification mode, wherein Figure
7(A) is a view taken in the direction of arrows X-X of
Figure 7(B), Figure 7(B) is a top plan view of the
humidity control system, and Figure 7(C) is  a view
taken in the direction of arrows Y -Y of Figure 7(B);
Figure 8, comprised of Figures 8(A), 8(B), and 8(C),
is a schematic constructional  diagram of a humidity
control system of a variation of the first embodiment,
wherein  Figure 8(A) is a view taken in the direction
of arrows X-X of Figure 8(B), Figure 8(B) is a top
plan view of the humidity control system, and Figure
8(C) is a view taken in the direction of  arrows Y-Y
of Figure 8(B); Figure 9, comprised of Figures 9(A),
9(B), and 9(C), is a schematic constructional  diagram
of a humidity control system according to a second
embodiment of the present  invention, wherein Figure
9(A) is a view taken in the direction of arrows X-X of
Figure 9(B),  Figure 9(B) is a top plan view of the
humidity control system, and Figure 9(C) is a view
taken  in the direction of arrows Y-Y of Figure 9(B);
Figure 10, comprised of Figures 10(A), 10(B), and
10(C), is a schematic  constructional diagram of a
humidity control system according to a third
embodiment of the  present invention, wherein Figure
10(A) is a view taken in the direction of arrows X-X
of  Figure 10(B), Figure 10(B) is a top plan view of
the humidity control system, and Figure  10(C) is a
view taken in the direction of arrows Y-Y of Figure
10(B); Figure 11, comprised of Figures 11(A), 11(B),
and 11(C), is a schematic  constructional diagram of a
humidity control system according to a fourth
embodiment of the  present invention, wherein Figure
11(A) is a view taken in the direction of arrows X-X
of 22  Figure 11(B), Figure 11(B) is a top plan view
of the humidity control system, and Figure  



11(C) is a view taken in the direction of arrows Y -Y
of Figure 11(B); Figure 12, comprised of Figures
12(A), 12(B), and 12(C), is a schematic
constructional diagram of a humidity control system
according to a fifth embodiment of the  present
invention, wherein Figure 12(A) is a view taken in the
direction of arrows X-X of  Figure 12(B), Figure 12(B)
is a top plan view of the humidity control system, and
Figure  12(C) is a view taken in the direction of
arrows Y-Y of Figure 12(B); Figure 13, comprised of
Figures 13(A), 13(B), 13(C), and 13(D), is a schematic
constructional diagram of a humidity control system
according to a sixth embodiment of the  present
invention, wherein Figure 13(A) is a top plan view of
the humidity control system,  Figure 13(B) is a view
of the inside of the humidity control system when
viewed from the left  hand side, Figure 13(C) is a
view of the inside of the humidity control system when
viewed  from the right hand side, and Figure 13(D) is
a cross section view taken along line D-D of  Figure
13(A); Figure 14, comprised of Figures 14(A), 14(B),
and 14(C), is a schematic  constructional diagram of
the humidity control system showing the flow of air in
a first  operation, wherein Figure 14(A) is a top plan
view of the humidity control system, Figure  14(B) is
a view of the inside of the humidity control system
when viewed from the left hand  side, and Figure 14(C)
is a view of the inside of the humidity control system
when viewed  from the right hand side; Figure 15,
comprised of Figures 15(A), 15(B), and 15(C), is a
schematic  constructional diagram of the humidity
control system showing the flow of air in a first
operation, wherein Figure 15(A) is a cross section
view of the humidity control system when  viewed from
the left hand side, Figure 15(B) is a cross section
view taken along line B-B of  Figure 15(A), and Figure
15(C) is a cross section view taken along line C-C of
Figure 15(A); Figure 16, comprised of Figures 16(A),
16(B), and 16(C), is a schematic  constructional
diagram of the humidity control system showing the
flow of air in a second  operation, wherein Figure
16(A) is a top plan view of the humidity control
system, Figure 23  16(B) is a view of the inside of
the humidity control system when viewed from the left
hand  



side, and Figure 16(C) is a view of the inside of the
humidity control system when viewed  from the right
hand side; Figure 17, comprised of Figures 17(A),
17(B), and 17(C), is a schematic  constructional
diagram of the humidity control system showing the
flow of air in a second  operation, wherein Figure
17(A) is a cross section view of the humidity control
system when  viewed from the left hand side, Figure
17(B) is a cross section view taken along line B-B of
Figure 17(A), and Figure 17(C) is a cross section view
taken along line C-C of Figure 17(A); Figure 18,
comprised of Figures 18(A), 18(B), 18(C), and 18(D),
is a schematic  constructional diagram of a humidity
control system according to a first variation of the
sixth  embodiment, wherein Figure 18(A) is a top plan
view of the humidity control system, Figure  18(B) is
a view of the inside of the humidity control system
when viewed from the left hand  side, Figure 18(C) is
a view of the inside of the humidity control system
when viewed from  the right hand side, and Figure
18(D) is a cross section view taken along line D-D of
Figure  18(A); Figure 19 is a top plan view of the
humidity control system of the first variation of  the
sixth embodiment showing a filter take-out operation
in the humidity control system; and  Figure 20 is a
schematic constructional diagram of a humidity control
system  according to a second variation of the sixth
embodiment. REFERENCE NUMERALS IN THE DRAWINGS  [0079]
10: humidity control system  11: casing 12: first
lateral plate 13: second lateral plate (fan side
lateral plate)  17: first space 18: second space 21:
outside air inlet opening 24  22: inside air inlet
opening 



23: exhaust air outlet opening (air exhausting
opening)  24: supply air outlet opening (air supplying
opening)  25: air supplying fan 26: air exhausting fan
27: inlet opening 41: first heat exchange chamber
(first passageway) 42: second heat exchange chamber
(second passageway)  43: first inflow path 44: first
outflow path  45: second inflow path  46: second
outflow path  60: refrigerant circuit  61: first heat
exchanger  62: second heat exchanger  63: compressor
64: four-way valve (reversal mechanism) 65: motor
operated expansion valve (expansion mechanism)  123b:
second pre-filter (indoor filter) 124: outdoor filter
BEST MODE FOR CARRYING OUT THE INVENTION [0080]
Hereinafter, preferred embodiments of the present
invention are described with  reference to the drawing
figures. It should be noted, however, that the
following  embodiments are essentially preferable
examples which are not meant to limit the present
invention, its application, or its range of
application. FIRST EMBODIMENT OF THE INVENTION [0081]
In the following, a first embodiment of the present
invention is described in  detail with reference to
the drawings. 25  [0082] As shown in Figures 1 and 2,
the present embodiment provides a humidity  



control system (10) for room air
dehumidification/humidification. The humidity control
system (10) includes a box-shaped casing (11) and is
horizontally laid out in, for example, an  under-roof
space. Referring to Figure 2, Figure 2(B) is a top
plan view, Figure 2(C) is a  diagram as viewed from
the direction of arrow Y, and Figure 2(A) is a diagram
as viewed.  from the direction of arrow X. In
addition, the positional terms "right" and "left" used
in the  following description mean, respectively, "the
right-hand side" and "the left-hand side" in  Figure
2. Figure 1 is a perspective view of the humidity
control system (10), as viewed from  the upper right
hand side of Figure 2. [0083] The casing (11)
accommodates therein components such as a refrigerant
circuit  (60). The refrigerant circuit (60) is a
closed circuit which is provided with a first heat
exchanger (61), a second heat exchanger (62), a
compressor (63), a four-way valve (64) as a  reversal
mechanism, and a motor operated expansion valve (65)
as an expansion mechanism.  The refrigerant circuit
(60) is filled up with refrigerant. In the refrigerant
circuit (60), a  vapor compression refrigeration cycle
is performed by reversible circulation of the filled
refrigerant. Details about the refrigerant circuit
(60) will be discussed later. [0084] As shown in
Figure 2, the casing (11) is shaped like a flattened
box which is  approximately square when viewed from
above. The casing (11) has a left hand lateral plate,
a right hand lateral plate, a front lateral plate, and
a rear lateral plate. The left hand lateral  plate is
formed by a first lateral plate (12). The right hand
lateral plate is formed by a second  lateral plate
(13) as a fan side lateral plate. The front lateral
plate is formed by a third lateral  plate (14). The
rear lateral plate is formed by a fourth lateral plate
(15). Note that Figure 1  omits diagrammatic
representation of the second and fourth lateral plates
(13, 15) and the top  plate. [0085] An outside air
inlet opening (21) is formed in the first lateral
plate (12) (i.e., the  left hand lateral plate of the
casing (11)). More specifically, the outside air inlet
opening  (21) is located at an upper side portion of
the first lateral plate (12) on the side of the fourth
lateral plate (15) (i.e., the rear lateral plate of
the casing (11)). In addition, an inside air inlet 26
opening (22) is also formed in the first lateral plate
(12). More specifically, the inside air  



inlet opening (22) is located at an upper side portion
of the first lateral plate (12) on the side  of the
third lateral plate (14) (i.e., the front lateral
plate of the casing (11)). On the other  hand, an
exhaust air outlet opening (23) is formed in the
second lateral plate (13) (i.e., the  right hand
lateral plate of the casing (11)). More specifically,
the exhaust air outlet opening  (23) is located in the
second lateral plate (13) on the side of the fourth
lateral plate (15). In  addition, a supply air outlet
opening (24) is also formed in the second lateral
plate (13).  More specifically, the supply air outlet
opening (24) is located in the second lateral plate
(13).  on the side of the third lateral plate (14).
[0086] As indicated by chain double-dashed line in
Figure 1, an outside air inlet duct  (71) is fluidly
connected to the outside air inlet opening (21) of the
first lateral plate (12) in  the casing (11), while a
room air inlet duct (72) is fluidly connected to the
inside air inlet  opening (22) of the first lateral
plate (12) in the casing (11). On the other hand, an
exhaust  air outlet duct (73) is fluidly connected to
the exhaust air outlet opening (23) of the second
lateral plate (13) in the casing (11), while a supply
air outlet duct (74) is fluidly connected to  the
supply air outlet opening (24) of the second lateral
plate (13) in the casing (11). In the  way as
described above, the inside of the casing (11) is
brought into fluid communication with  the inside and
outside of the room. [0087] As shown in Figure 2, a
first partition plate (31) is so mounted as to stand
in the  inside of the casing (11). The first partition
plate (31) is located nearer to the second lateral
plate (13) than the horizontal center of the casing
(11). The casing (11) has an internal space  (16)
which is divided by the first partition plate (31)
into right and left hand portions of which  the former
on the right hand side of the first partition plate
(31) becomes a first space (17) and  of which the
latter on the left hand side of the first partition
plate (31) becomes a second space  (18). [0088] A
seventh partition plate (37) is mounted such that it
stands in the inside of the  first space (17) of the
casing (11). The seventh partition plate (37) is
located on the side of  the third lateral plate (14).
The first space (17) is divided by the seventh
partition plate (37) 27  into two portions. Of the two
portions as a result of division of the first space
(17) by the .  



seventh partition plate (37), one on the side of the
third lateral plate (14) houses therein an air
supplying fan (25) and the other on the side of the
fourth lateral plate (15) houses therein an  air
exhausting fan (26). The air supplying fan (25) and
the air exhausting fan (26) are each  formed by a
multi-blade fan which draws in air from a lateral side
of a fan casing thereof and  then delivers it in a
forward direction. [0089] The compressor (63) of the
refrigerant circuit (60) is disposed on the side of
the  fourth lateral plate (15) of the first space (17)
such that the compressor (63) is sandwiched  between
the air supplying fan (25) and the air exhausting fan
(26). In addition, as illustrated  in Figure 1, the
motor operated expansion valve (65) and the four-way
valve (64) in the  refrigerant circuit (60) are also
disposed in the first space (17) on the side of the
fourth lateral  plate (15). Furthermore, the air
exhausting fan (26) is fluidly connected to the
exhaust air  outlet opening (23). The air supplying
fan (25) is fluidly connected to the supply air outlet
opening (24). [0090] Mounted in the second space (18)
of the casing (11) are a second partition plate  (32),
a third partition plate (33), and a sixth partition
plate (36). The second partition plate  (32) is
mounted such that it stands on the side of the third
lateral plate (14) and the third  partition plate (33)
is mounted such that it stands on the side of the
fourth lateral plate (15).  And the second space (18)
is divided, in the direction from the front to the
rear side, by the  second and third partition plates
(32, 33) into three spaces. The sixth partition plate
(36) is  mounted in a space sandwiched between the
second partition plate (32) and the third partition
plate (33). The sixth partition plate (36) is mounted
in the second space (18) such that it  stands
centrally relative to the horizontal width direction
of the second space (18). [0091 ] The space defined
between the second partition plate (32) and the third
partition  plate (33) is divided by the sixth
partition plate (36) into right and left hand spaces
of which  the former on the right hand side of the
sixth partition plate (36) constitutes a first heat
exchange chamber (41) in which is disposed the first
heat exchanger (61) and of which the  latter on the
left hand side of the sixth partition plate (36)
constitutes a second heat exchange 28  chamber (42) in
which is disposed the second heat exchanger (62). 



[0092] An opening (31a) for piping arrangement, for
establishing fluid communication  between the first
heat exchange chamber (41) and the first space (17),
is formed in a  longitudinally central upper side
portion of the first partition plate (31). In
addition, an  opening (36a) for piping arrangement is
formed also in a longitudinally central upper side
portion of the sixth partition plate (36). [0093] Each
of the heat exchangers (61, 62) is formed, in whole,
into a thick, flat plate- like shape. The first heat
exchanger (61) is so disposed as to traverse
horizontally across the  first heat exchange chamber
(41). Likewise, the second heat exchanger (62) is so
disposed  as to traverse horizontally across the
second heat exchange chamber (42). Details about the
first and second heat exchangers (61, 62) will be
discussed later. [0094] A fifth partition plate (35)
is mounted in a space of the second space (18) that is
defined between the third partition plate (33) and the
fourth lateral plate (15) of the casing  (11). The
fifth partition plate (35) is so mounted as to
traverse across a heightwise central  portion of the
space of the second space (18), in other words the
space of the second space  (18) is divided by the
fifth partition plate (35) into upper and lower spaces
(see Figure 2(A)),  of which the former overlying the
fifth partition plate (35) constitutes a first inflow
path (43)  and of which the later underlying the fifth
partition plate (35) constitutes a first outflow path
(44). In addition, the first inflow path (43) is in
fluid communication with the outside air  inlet
opening (21), while the first outflow path (44) is in
fluid communication, via a second  fan side
communication opening (76) of the first partition
plate (31) and the air exhausting fan  (26), with the
exhaust air outlet opening (23). [0095] On the other
hand, a fourth partition plate (34) is mounted in a
space of the  second space (18) that is defined
between the second partition plate (32) and the third
lateral  plate (14) of the casing (11). The fourth
partition plate (34) is so mounted as to traverse
across a heightwise central portion of the space of
the second space (18), in other words the  space of
the second space (18) is divided by the fourth
partition plate (34) into upper and  lower spaces (see
Figure 2(C)), of which the former overlying the fourth
partition plate (34) 29  constitutes a second inflow
path (45) and of which the latter underlying the
fourth partition  



plate (34) constitutes a second outflow path (46). In
addition, the second inflow path (45) is  in fluid
communication with the inside air inlet opening (22),
while the second outflow path  (46) is in fluid
communication, via a first fan side communication
opening (75) of the first  partition plate (31) and
the air supplying fan (25), with the supply air outlet
opening (24).  [0096] Referring to Figure 2(A), four
openings (51, 52, 53, 54) are provided in the third
partition plate (33). The first opening (51), formed
in an upper right hand portion of the- third partition
plate (33), allows fluid communication between the
portion of the first heat  exchange chamber (41)
situated above the first heat exchanger (61) and the
first inflow path  (43). The second opening (52),
formed in an upper left hand portion of the third
partition  plate (33), allows fluid communication
between the portion of the second heat exchange
chamber (42) situated above the second heat exchanger
(62) and the first inflow path (43).  The third
opening (53), formed in a lower right hand portion of
the third partition plate (33),  allows fluid
communication between the portion of the first heat
exchange chamber (41)  situated under the first heat
exchanger (61) and the first outflow path (44). The
fourth  opening (54), formed in a lower left hand
portion of the third partition plate (33), allows
fluid  communication between the portion of the second
heat exchange chamber (42) situated under  the second
heat exchanger (62) and the first outflow path (44).
[0097] Referring to Figure 2(C), four openings (55,
56, 57, 58) are provided in the  second partition
plate (32). The fifth opening (55), formed in an upper
right hand portion of  the second partition plate
(32), allows fluid communication between the portion
of the first  heat exchange chamber (41) situated
above the first heat exchanger (61) and the second
inflow path (45). The sixth opening (56), formed in an
upper left hand portion of the second  partition plate
(32), allows fluid communication between the portion
of the second heat  exchange chamber (42) situated
above the second heat exchanger (62) and the second
inflow  path (45). The seventh opening (57), formed in
a lower right hand portion of the second  partition
plate (32), allows fluid communication between the
portion of the first heat exchange  chamber (41)
situated under the first heat exchanger (61) and the
second outflow path (46).. 30  The eighth opening
(58), formed in a lower left hand portion of the
second partition plate (32),  



allows fluid communication between the portion of the
second heat exchange chamber (42)  situated under the
second heat exchanger (62) and the second outflow path
(46). [0098] Each of the openings (51, 52, 53, 54) of
the third partition plate (33) is provided  with a
respective openable/closable damper (not shown).
Likewise, each of the openings (55,  56, 57, 58) of
the second partition plate (32) is provided with a
respective openable/closable  damper (not shown). Each
opening (51, ..., 55, ...) can selectively switch its
state between  the open state and the closed state by
the opening/closing operation of its associated
damper.  This makes it possible to change the
distribution route of air in the casing (11) depending
on  the circulation direction of refrigerant in the
refrigerant circuit (60). [0099] Referring to Figures
1 and 3, the refrigerant circuit (60) is described.
[0100] The compressor (63) is fluidly connected, at
its discharge side, to a first port of  the four-way
valve (64) and its suction side is fluidly connected,
through the piping  arrangement opening (31a) of the
first partition plate (31), to a second port of the
four-way  valve (64). One end of the first heat
exchanger (61) is fluidly connected, through the
piping  arrangement opening (31a), to a third port of
the four-way valve (64). The other end of the  first
heat exchanger (61) is fluidly connected, through the
piping arrangement opening (31a),  to the motor
operated expansion valve (65), and is fluidly
connected, again through the piping  arrangement
opening (31a) and next through the piping arrangement
opening (36a) of the  sixth partition plate (36), to
one end of the second heat exchanger (62). The other
end of the  second heat exchanger (62) is fluidly
connected, through the piping arrangement openings
(31a, 36a), to a fourth port of the four-way valve
(64). [0101] The compressor (63) is of the so-called
hermetical type. Although not shown  diagrammatically,
the electric motor for the compressor (63) is supplied
with electric power  through an inverter. [0102] The
first and second heat exchangers (61, 62) are each
formed by a respective fin  and tube heat exchanger of
the so-called cross fin type provided with a heat
transfer tube and  a large number of fins. In
addition, the first and second heat exchangers (61,
62) support, 31  approximately all over their
respective outer surfaces, an adsorbent such as
zeolite et cetera.  



[0103] The four-way valve (64) is configured such that
its operation is selectively  switchable between a
first state (as indicated in Figure 3(A)) in which the
first and third ports  are brought into fluid
communication with each other and the second and
fourth ports are  brought into fluid communication
with each other, and a second state (as indicated in
Figure  3(B)) in which the first and fourth ports are
brought into fluid communication with each other.  and
the second and third ports are brought into fluid
communication with each other. The  refrigerant
circuit (60) is configured such that the circulation
direction of refrigerant is  reversed by changing the
state of the four-way valve (64), whereby the
refrigerant circuit (60)  is allowed to selectively
switch its operation between a first refrigeration
cycle operation in  which the first heat exchanger
(61) functions as a condenser while the second heat
exchanger  (62) functions as an evaporator, and a
second refrigeration cycle operation in which the
first  heat exchanger (61) functions as an evaporator
while the second heat exchanger (62)  functions as a
condenser. HUMIDITY CONTROL OPERATION OF THE HUMIDITY
CONTROL SYSTEM  [0104] How the humidity control system
(10) provides humidity control is described.  The
humidity control system (10) has selectable
dehumidification and humidification modes:  In
addition, in the humidity control system (10), during
dehumidification and humidification  modes, a first
operation and a second operation are alternately
repeatedly carried out at  relatively short time
intervals, for example, at time intervals of three
minutes.  DEHUMIDIFICATION MODE [0105] During the
dehumidification mode, the air supplying fan (25) and
the air  exhausting fan (26) are brought into
operation in the humidity control system (10). The
humidity control system (10) draws in outside air (OA)
as a first air stream and supplies it  into an indoor
space, while on the other hand the humidity control
system (10) draws in room  air (RA) as a second air
stream and discharges it to an outdoor space. [0106]
In the first place, a first operation of the
dehumidification mode is described with  reference to
Figures 3 and 4. In the first operation, regeneration
of the adsorbent of the first 32  heat exchanger (61)
is accomplished while dehumidification of the outside
air (OA) as a first  



air stream is accomplished in the second heat
exchanger (62). [0107] In the first operation, the
four-way valve (64) in the refrigerant circuit (60) is
switched to a state as indicated in Figure 3(A). When
in the state of Figure 3(A) the  compressor (63) is
brought into operation, refrigerant is circulated in
the refrigerant circuit  (60) so that a first
refrigeration cycle operation is performed in which
the first heat exchanger  (61) becomes a condenser and
the second heat exchanger (62) becomes an evaporator.
[0108] More specifically, the refrigerant discharged
from the compressor (63) dissipates  heat and is
condensed in the first heat exchanger (61).
Subsequently, the refrigerant is  delivered to the
motor operated expansion valve (65) where it is
reduced in pressure. The  pressure reduced refrigerant
absorbs heat and is evaporated in the second heat
exchanger (62).  Then, the refrigerant is drawn into
the compressor (63) where it is compressed. And, the
compressed refrigerant is again discharged from the
compressor (63). [0109] In addition, in the first
operation, the second opening (52), the third opening
(53),  the fifth opening (55), and the eighth opening
(58) are placed in the open state, while the first
opening (51), the fourth opening (54), the sixth
opening (56), and the seventh opening (57)  are placed
in the closed state. And, as illustrated in Figure 4,
room air (RA) as a second air  stream is supplied to
the first heat exchanger (61) and outside air (OA) as
a first air stream is  supplied to the second heat
exchanger (62). [0110] More specifically, a second air
stream as an inflow from the inside air inlet  opening
(22) is delivered, through the fifth opening (55),
into the first heat exchange chamber  (41) from the
second inflow path (45). In the first heat exchange
chamber (41), the second  air stream is passed
downward from above through the first heat exchanger
(61). In the first  heat exchanger (61), the adsorbent
supported on the outer surface of the first heat
exchanger  (61) is heated by the refrigerant, and
moisture is desorbed from the adsorbent. The moisture
thus desorbed from the adsorbent is fed to the second
air stream flowing through the first heat  exchanger
(61). The second air stream moisturized in the first
heat exchanger (61) flows out  to the first outflow
path (44) from the first heat exchange chamber (41)
through the third 33  opening (53). Thereafter, the
second air stream is drawn into the air exhausting fan
(26) and  



is discharged, through the exhaust air outlet opening
(23), to outside the indoor space as  exhaust air
(EA). [0111] Meanwhile, a first air stream as an
inflow from the outside air inlet opening (21)  is
delivered, through the second opening (52), into the
second heat exchange chamber (42)  from the first
inflow path (43). In the second heat exchange chamber
(42), the first air  stream is passed downward from
above through the second heat exchanger (62). In the
second heat exchanger (62), moisture present in the
first air stream is adsorbed by the  adsorbent
supported on the outer surface of the second heat
exchanger (62). The resulting  heat of adsorption is
absorbed by the refrigerant. The first air stream
dehumidified in the  second heat exchanger (62) flows
out to the second outflow path (46) from the second
heat  exchange chamber (42) through the eighth opening
(58). Thereafter, the first air stream is- drawn into
the air supplying fan (25) and is supplied through the
supply air outlet opening  (24) into the indoor space
as supply air (SA). [0112] Next, a second operation of
the dehumidification mode is described with  reference
to Figures 3 and 5. In the second operation,
regeneration of the adsorbent of the  second heat
exchanger (62) is accomplished and dehumidification of
the outside air (OA) as a  first air stream is
accomplished in the first heat exchanger (61). [0113]
In the second operation, the four-way valve (64) in
the refrigerant circuit (60) is  switched to a state
as indicated in Figure 3(B). When in the state of
Figure 3(B) the  compressor (63) is brought into
operation, the refrigerant is circulated in the
refrigerant circuit  (60) so that a second
refrigeration cycle operation is performed in which
the first heat  exchanger (61) becomes an evaporator
and the second heat exchanger (62) becomes a
condenser. [0114] More specifically, the refrigerant
discharged from the compressor (63) dissipates  heat
and is condensed in the second heat exchanger (62).
Subsequently, the refrigerant is  delivered to the
motor operated expansion valve (65) where it is
reduced in pressure. The  pressure reduced refrigerant
absorbs heat and is evaporated in the first heat
exchanger (61). 34  Then, the refrigerant is drawn
into the compressor (63) where it is compressed. And
the  



compressed refrigerant is again discharged from the
compressor (63). [0115] In addition, in the second
operation, the first opening (51), the fourth opening
(54), the sixth opening (56), and the seventh opening
(57) are placed in the open state, while.  the second
opening (52), the third opening (53), the fifth
opening (55), and the eighth opening  (58) are placed
in the closed state. And, as shown in Figure 5,
outside air (OA) as a first air  stream is supplied to
the first heat exchanger (61) and room air (RA) as a
second air stream is  supplied to the second heat
exchanger (62). [0116] More specifically, a second air
stream as an inflow from the inside air inlet  opening
(22) is delivered, through the sixth opening (56),
into the second heat exchange  chamber (42) from the
second inflow path (45). In the second heat exchange
chamber (42),  the second air stream is passed
downward from above through the second heat exchanger
(62).  In the second heat exchanger (62), the
adsorbent supported on the outer surface of the second
heat exchanger (62) is heated by the refrigerant, and
moisture is desorbed from the adsorbent.  The moisture
desorbed from the adsorbent is fed to the second air
stream flowing through the- second heat exchanger
(62). The second air stream moisturized in the second
heat exchanger  (62) flows out to the first outflow
path (44) from the second heat exchange chamber (42)
through the fourth opening (54). Thereafter, the
second air stream is drawn into the air  exhausting
fan (26) and is discharged, through the exhaust air
outlet opening (23), to outside  the indoor space as
exhaust air (EA). [0117] Meanwhile, a first air stream
as an inflow from the outside air inlet opening (21)
is delivered, through the first opening (51), into the
first heat exchange chamber (41) from the  first
inflow path (43). In the first heat exchange chamber
(41), the first air stream is passed  downward from
above through the first heat exchanger (61). In the
first heat exchanger (61),  moisture present in the
first air stream is adsorbed by the adsorbent
supported on the outer  surface of the first heat
exchanger (61). The resulting heat of adsorption is
absorbed by the  refrigerant. The first air stream
dehumidified in the first heat exchanger (61) flows
out to the  second outflow path (46) from the first
heat exchange chamber (41) through the seventh 35
opening (57). Thereafter, the first air stream is
drawn into the air supplying fan (25) and is  



supplied through the supply air outlet opening (24) to
the indoor space as supply air (SA).  HUMIDIFICATION
MODE [0118] During the humidification mode, the air
supplying fan (25) and the air exhausting  fan (26)
are brought into operation in the humidity control
system (10). The humidity  control system (10) draws
in room air (RA) as a first air stream and discharges
it to the  outdoor space while the humidity control
system (10) draws in outside air (OA) as a second,
air stream and supplies it into the indoor space.
[0119] In the first place, a first operation of the
humidification mode is described with  reference to
Figures 3 and 6. In the first operation,
humidification of the outside air (OA) as  a second
air stream is accomplished in the first heat exchanger
(61) and moisture recovery  from the room air (RA) as
a first air stream is accomplished in the second heat
exchanger (62).  [0120] In the first operation, the
four-way valve (64) in the refrigerant circuit (60) is
switched to a state as indicated in Figure 3(A). When
in the state of Figure 3(A) the  compressor (63) is
brought into operation, the refrigerant is circulated
in the refrigerant circuit  (60) so that a first
refrigeration cycle operation is performed in which
the first heat exchanger  (61) becomes a condenser and
the second heat exchanger (62) becomes an evaporator.
[0121] Additionally, in the first operation, the first
opening (51), the fourth opening (54),  the sixth
opening (56), and the seventh opening (57) are placed
in the open state, while the  second opening (52), the
third opening (53), the fifth opening (55), and the
eighth opening  (58) are placed in the closed state.
As can be seen from Figure 6, the first heat exchanger
(61) is supplied with outside air (OA) as a second air
stream while on the other hand the  second heat
exchanger (62) is supplied with room air (RA) as a
first air stream. [0122] More specifically, a first
air stream as an inflow from the inside air inlet
opening  (22) is delivered, through the sixth opening
(56), into the second heat exchange chamber (42)  from
the second inflow path (45). In the second heat
exchange chamber (42), the first air  stream is passed
downward from above through the second heat exchanger
(62). In the  second heat exchanger (62), moisture
present in the first air stream is adsorbed by the 36
adsorbent supported on the outer surface of the second
heat exchanger (62). The resulting  



heat of adsorption is absorbed by the refrigerant.
Thereafter, the demoisturized first air  stream
sequentially passes through the fourth opening (54),
then through the first outflow path  (44), and then
through the air exhausting fan (26) and is discharged
through the exhaust air  outlet opening (23) to
outside the indoor space as exhaust air (EA). [0123]
On the other hand, a second air stream as an inflow
from the outside air inlet  opening (21) is delivered,
through the first opening (51), into the first heat
exchange chamber  (41) from the first inflow path
(43). In the first heat exchange chamber (41), the
second air  stream is passed downward from above
through the first heat exchanger (61). In the first
heat exchanger (61), the adsorbent supported on the
outer surface of the first heat exchanger  (61) is
heated by the refrigerant, and moisture is desorbed
from the adsorbent. The moisture  desorbed from the
adsorbent is fed to the second air stream flowing
through the first heat  exchanger (61). Thereafter,
the humidified second air stream sequentially passes
through the  seventh opening (57), then through the
second outflow path (46), and then through the air
supplying fan (25) and is supplied through the supply
air outlet opening (24) into the indoor  space as
supply air (SA). [0124] Next, a second operation of
the humidification mode is described with reference
to Figures 3 and 7. In the second operation,
humidification of the outside air (OA) as a  second
air stream is accomplished in the second heat
exchanger (62) and moisture recovery  from the room
air (RA) as a first air stream is accomplished in the
first heat exchanger (61).  [0125] In the second
operation, the four-way valve (64) in the refrigerant
circuit (60) is- switched to a state as indicated in
Figure 3(B). When in the state of Figure 3(B) the
compressor (63) is brought into operation, the
refrigerant is circulated in the refrigerant circuit
(60) so that a second refrigeration cycle operation is
performed in which the first heat  exchanger (61)
becomes an evaporator and the second heat exchanger
(62) becomes a  condenser. [0126] Additionally, in the
second operation, the second opening (52), the third
opening  (53), the fifth opening (55), and the eighth
opening (58) are placed in the open state, while the
37  first opening (51), the fourth opening (54), the
sixth opening (56), and the seventh opening  



(57) are placed in the closed state. As can be seen
from Figure 7, the first heat exchanger  (61) is
supplied with room air (RA) as a first air stream
while the second heat exchanger (62)  is supplied with
outside air (OA) as a second air stream. [0127] More
specifically, a first air stream as an inflow from the
inside air inlet opening  (22) is delivered, through
the fifth opening (55), into the first heat exchange
chamber (41)  from the second inflow path (45). In the
first heat exchange chamber (41), the first air
stream is passed downward from above through the first
heat exchanger (61). In the first  heat exchanger
(61), moisture present in the first air stream is
adsorbed by the adsorbent  supported on the outer
surface of the first heat exchanger (61). The
resulting heat of  adsorption is absorbed by the
refrigerant. Thereafter, the demoisturized first air
stream  sequentially passes through the third opening
(53), then through the first outflow path (44),  and
then through the air exhausting fan (26) and is
discharged through the exhaust air outlet  opening
(23) to outside the indoor space as exhaust air (EA).
[0128] On the other hand, a second air stream as an
inflow from the outside air inlet  opening (21) is
delivered, through the second opening (52), into the
second heat exchange  chamber (42) from the first
inflow path (43). In the second heat exchange chamber
(42), the  second air stream is passed downward from
above through the second heat exchanger (62).  In the
second heat exchanger (62), the adsorbent supported on
the outer surface of the second  heat exchanger (62)
is heated by the refrigerant, and moisture is desorbed
from the adsorbent.  The moisture desorbed from the
adsorbent is fed to the second air stream passing
through the  second heat exchanger (62). Thereafter,
the humidified second air stream sequentially  passes
through the eighth opening (58), then through the
second outflow path (46), and then  through the air
supplying fan (25) and is supplied through the supply
air outlet opening (24)  into the indoor space as
supply air (SA). ADVANTAGEOUS EFFECTS OF THE FIRST
EMBODIMENT [0129] In the present embodiment, the
compressor (63), the motor operated expansion  valve
(65), and the four-way valve (64) for reversing the
circulation direction of refrigerant in 38  the
refrigerant circuit (60) are disposed together with
the heat exchangers (61, 62) in the  



casing (11). This arrangement therefore makes it
possible to ship and install a humidity  control
system with refrigerant filled therein, thereby
facilitating the work of installing the  humidity
control system, and the pressure loss is reduced to
thereby raise the condensing  temperature, thereby
making it possible to improve the efficiency of the
humidity control  system. [0130] In the present
embodiment, the first space (17) and the second space
(18) are  formed in the casing (11); the air supplying
fan (25) and the air exhausting fan (26) are  disposed
in the second space (18) defined along the second
lateral plate (13) which is a fan  side lateral plate
while the first and second heat exchangers (61, 62)
and the switching  mechanism are disposed in the first
space (17). As a result of these arrangements, the
casing  (11) is downsized by appropriately optimizing
the layout of the equipment in the casing (11),
thereby providing a humidity control system (10)
capable of easily being installed in a small  space
such as an under-roof space. [01311 In addition, in
the present embodiment, the compressor (63) of the
refrigerant  circuit (60) is disposed between the air
supplying fan (25) and the air exhausting fan (26) in
the first space (17). This therefore makes it possible
to make efficient use of an empty space  between the
air supplying fan (25) and the air exhausting fan
(26), thereby achieving further  humidity control
system downsizing. [0132] Besides, in the present
embodiment, the two heat exchangers (61, 62) are
substantially horizontally laid out. As a result of
such arrangement, a low-profile humidity  control
system is obtained. [0133] In addition, in the present
embodiment, the motor operated expansion valve (65)
and the four-way valve (64) in the refrigerant circuit
(60), in addition to the compressor (63),  are also
disposed in concentrated manner in the first space
(17). This therefore makes it  possible to achieve
further space saving of the entire system. [0134]
Besides, the piping of the refrigerant circuit (60)
which is fluidly connected to.  the first and second
heat exchangers (61, 62) is arranged along the top
plate of the casing (11). 39  This piping arrangement
makes it possible to install the refrigerant circuit
(60) from above the  



casing (11) at the time of assembly of the humidity
control system (10) as well as to perform  maintenance
work on the refrigerant circuit (60) from above the
casing (11). VARIATION OF THE FIRST EMBODIMENT [0135]
In the humidity control system (10) of the first
embodiment, the interior of the  first space (17) of
the casing (11) is divided by the seventh partition
plate (37) into two  portions. Alternatively, it may
be arranged such that an eighth partition plate (38)
is  provided so as to isolate the casing (11) from the
air passageway, as shown in Figure 8. In  this case,
the compressor (63) is blocked from the air passageway
and, as a result, air which is  supplied into the
indoor space is not affected adversely by thermal
radiation from the  compressor (63) itself.
Furthermore, differential pressure becomes less likely
to be created  between the first heat exchange chamber
(41) and the first space (17) and, as a result, there
is  no air inflow towards the first space (17) from
the first heat exchange chamber (41) by way of  the
piping arrangement opening (31 a). [0136] In addition,
although not diagrammatically shown, it may be
arranged such that,  without the provision of the
seventh partition plate (37), the interior of the
first space (17) of  the casing (11) may be divided by
the eighth partition plate (38) alone. This provides
an  advantageous configuration in cases where room
heating is given priority, because thermal  radiation
from the compressor (63) itself is absorbed by room
air. SECOND EMBODIMENT OF THE INVENTION [0137]
Referring now to Figure 9, there is shown a second
embodiment of the present  invention. The second
embodiment differs from the first embodiment in the
layout position  of each of the outside air inlet
opening (21), the inside air inlet opening (22), the
exhaust air  outlet opening (23), and the supply air
outlet opening (24). In each of the following
embodiments of the present invention, the same
reference numerals refer to the same parts in  Figures
1-7 and their detailed description is omitted. In
addition, the humidity control  operation of the
humidity control system (10) of the present embodiment
is not described here  since it is the same as the
humidity control operation of the humidity control
system (10) of 40  the first embodiment. 



[0138] The outside air inlet opening (21) and the
exhaust air outlet opening (23) are  formed in the
fourth lateral plate (15) on the rear side of the
casing (11). More specifically,  the outside air inlet
opening (21) is located at an upper side portion of
the fourth lateral plate  (15) on the side of the
first lateral plate (12), while the exhaust air outlet
opening (23) is  located on the side of the second
lateral plate (13). On the other hand, the supply air
outlet  opening (24) and the inside air inlet opening
(22) are formed in the third lateral plate (14) on
the front side of the casing (11). More specifically,
the supply air outlet opening (24) is  located on the
side of the second lateral plate (13), while the
inside air inlet opening (22) is  located at an upper
side portion of the third lateral plate (14) on the
side of the first lateral  plate (12). [0139] As
indicated by chain double-dashed line of Figure 9, in
the casing (11), the  outside air inlet duct (71) is
fluidly connected to the outside air inlet opening
(21) of the  fourth lateral plate (15) and the exhaust
air outlet duct (73) is fluidly connected to the
exhaust  air outlet opening (23) of the fourth lateral
plate (15), while the room air inlet duct (72) is
fluidly connected to the inside air inlet opening (22)
of the third lateral plate (14) and the  supply air
outlet duct (74) is fluidly connected to the supply
air outlet opening (24) of the  third lateral plate
(14). [0140] As a result of the above, the outdoor
ducts (71, 73) are laid out side by side in the
fourth lateral plate (15) of the casing (11) and the
indoor ducts (72, 74) are laid out side by  side in
the third lateral plate (14) of the casing (11),
thereby allowing each of the ducts (71, 72,  ...) to
be arranged straight towards the inside or the outside
of the room. THIRD EMBODIMENT OF THE INVENTION [0141]
Referring now to Figure 10, there is shown a third
embodiment of the present  invention. The third
embodiment differs from the first embodiment, for
example, in the  placement of each of the air
supplying fan (25) and the air exhausting fan (26).
[0142] The air supplying fan (25) and the air
exhausting fan (26) are arranged such that  their
respective impeller axle centers are oriented in the
thickness direction of the casing (11) 41  (oriented
upwardly in relation to Figure 1). 



[0143] In addition, in the casing (11), the positional
relationship between the first inflow  path (43) and
the first outflow path (44) becomes "upside down" and,
in addition, the  positional relationship between the
second inflow path (45) and the second outflow path
(46)  becomes "upside down". In conformity to this
arrangement, the four openings (51, 52, 53,  54) of
the third partition plate (33) and the four openings
(55, 56, 57, 58) of the second  partition plate (32)
are provided "upside down". [0144] Also in the
humidity control system (10) of the present
embodiment, its humidity  control operation is the
same as the humidity control operation of the first
embodiment. [0145] As a result of the above layout,
the thickness of the casing (11) is restrained from
increasing, thereby making the entire humidity control
system (10) compact. [0146] Furthermore, the inlet
opening (28) of the air exhausting fan (26) is
positioned  such that it faces towards the second fan
side communication opening (76) of the first
partition plate (31) in fluid communication with the
first outflow path (44) and, in addition,  the inlet
opening (27) of the air supplying fan (25) is
positioned such that it faces towards the  first fan
side communication opening (75) of the first partition
plate (31) in fluid  communication with the second
outflow path (46). This allows air in the first
outflow path  (44) to be smoothly drawn in from the
inlet opening (28) of the air exhausting fan (26), and
allows air in the second outflow path (46) to be
smoothly drawn in from the inlet opening (27)  of the
air supplying fan (25). FOURTH EMBODIMENT OF THE
PRESENT INVENTION [0147] Referring now to Figure 11,
there is shown a fourth embodiment of the present
invention. The fourth embodiment differs from the
first embodiment in the layout of the  equipment on
the side of the second space (18). [0148] More
specifically, in the second space (18), the first heat
exchange chamber (41)  which houses therein the first
heat exchanger (61) and the second heat exchange
chamber (42)  which houses therein the second heat
exchanger (62) are adjacently formed so that they are
arranged side by side in the longitudinal direction of
the fan side lateral plate (13). In other 42  words,
the first heat exchange chamber (41) is defined on the
left hand side of the second  



space (18) and the second heat exchange chamber (42)
is defined on the right hand side of the  second space
(18). [0149] In the second space (18), between one of
continuous lateral surfaces of the two  heat exchange
chambers (41, 42) and the first lateral plate (12),
the first and second inflow  paths (43, 45) for the
inflow of air are provided which extend along the
first lateral plate (12)  and which are arranged
superimposedly in the thickness direction of the
casing (11). In  conformity to this arrangement, the
second partition plate (32) is provided with four
openings  (51, 52, 55, 56). [0150] In addition, in the
second space (18), between the other continuous
lateral  surface of the two heat exchange chambers
(41, 42) and the fan side lateral plate (13), the
first  and second outflow paths (44, 46) for the
outflow of air are provided which extend along the
fan side lateral plate (13) and which are arranged
superimposedly in the thickness direction of  the
casing (11). In conformity to this arrangement, the
third partition plate (33) is provided  with four
openings (53, 54, 57, 58). [0151] The first outflow
path (44) is brought into fluid communication with the
first  space (17) through the second fan side
communication opening (76) and the second outflow
path (46) is brought into fluid communication with the
first space (17) through the first fan  side
communication opening (75). HUMIDITY CONTROL OPERATION
OF THE HUMIDITY CONTROL SYSTEM  [0152] The humidity
control operation of the present embodiment will be
described only  with respect to a first operation of
the dehumidification mode. In regard to the other
operations, it suffices if the four-way valve (64) and
the dampers are switched in the same  way that they
are switched in the first embodiment, and their
description is omitted  accordingly. [0153] In the
first operation, the four-way valve (64) in the
refrigerant circuit (60) is  switched to a state as
indicated in Figure 3(A). When in the state of Figure
3(A) the  compressor (63) is brought into operation,
the refrigerant is circulated in the refrigerant
circuit 43  (60) so that a first refrigeration cycle
operation is performed in which the first heat
exchanger  



(61) becomes a condenser and the second heat exchanger
(62) becomes an evaporator. [0154] More specifically,
the refrigerant discharged from the compressor (63)
dissipates  heat and is condensed in the first heat
exchanger (61). Subsequently, the refrigerant is
delivered to the motor operated expansion valve (65)
where it is reduced in pressure. The  pressure reduced
refrigerant absorbs heat and is evaporated in the
second heat exchanger (62).  Thereafter, the
refrigerant is drawn into the compressor (63) where it
is compressed. And  the compressed refrigerant is
again discharged from the compressor (63). [0155] In
addition, in the first operation, the second opening
(52), the third opening (53),  the fifth opening (55),
and the eighth opening (58) are placed in the open
state, while the first  opening (51), the fourth
opening (54), the sixth opening (56), and the seventh
opening (57)  are placed in the closed state, as shown
in Figure 11. And room air (RA) as a second air
stream is supplied to the first heat exchanger (61)
and outside air (OA) as a first air stream is
supplied to the second heat exchanger (62). [0156]
More specifically, a second air stream as an inflow
from the inside air inlet  opening (22) is delivered,
through the fifth opening (55), into the first heat
exchange chamber  (41) from the second inflow path
(45). In the first heat exchange chamber (41), the
second  air stream is passed upward from below through
the first heat exchanger (61). In the first  heat
exchanger (61), the adsorbent supported on the outer
surface of the first heat exchanger  (61) is heated by
the refrigerant, and moisture is desorbed from the
adsorbent. The moisture  desorbed from the adsorbent
is fed to the second air stream flowing through the
first heat  exchanger (61). The second air stream
moisturized in the first heat exchanger (61) flows out
to the first outflow path (44) from the first heat
exchange chamber (41) through the third  opening (53).
Thereafter, the second air stream is drawn into the
air exhausting fan (26) by  way of the second fan side
communication opening (76) and is discharged, through
the  exhaust air outlet opening (23), to outside the
indoor space as exhaust air (EA). [0157] On the other
hand, a first air stream as an inflow from the outside
air inlet  opening (21) is delivered, through the
second opening (52), into the second heat exchange 44
chamber (42) from the first inflow path (43). In the
second heat exchange chamber (42), the  



first air stream is passed downward from above through
the second heat exchanger (62). In  the second heat
exchanger (62), moisture present in the first air
stream is adsorbed by the  adsorbent supported on the
outer surface of the second heat exchanger (62). The
resulting  heat of adsorption is absorbed by the
refrigerant. The first air stream dehumidified in the
second heat exchanger (62) flows out to the second
outflow path (46) from the second heat  exchange
chamber (42) through the eighth opening (58).
Thereafter, the first air stream is  drawn into the
air supplying fan (25) by way of the first fan side
communication opening (75)  and is supplied through
the supply air outlet opening (24) into the indoor
space as supply air  (SA). ADVANTAGEOUS EFFECTS OF THE
FOURTH EMBODIMENT [0158] In accordance with the
humidity control system (10) of the present
embodiment,  the first and second inflow paths (43,
45) are provided along one continuous lateral surface
of  the first and second heat exchange chambers (41,
42) which are defined side by side in the
longitudinal direction of the fan side lateral plate
(13), while the first and second outflow  paths (44,
46) are provided along the other continuous lateral
surface of the first and second  heat exchange
chambers (41, 42), and, as a result of such
arrangement, the humidity control  system, i.e., the
casing (11), has a shape which is elongated in a
direction orthogonal to the  fan side lateral plate
(13). [0159] In addition, the ducts (71, 72, ...) can
be arranged in the longitudinal direction of  the
humidity control system (10); the installation space
of the humidity control system (10) in  the
longitudinal direction of the fan side lateral plate
(13) can be reduced; and for example the  fourth
lateral plate (15) orthogonal to the fan side lateral
plate (13) can be positioned by a  room wall. FIFTH
EMBODIMENT OF THE INVENTION [0160] Referring now to
Figure 12, there is shown a fifth embodiment of the
present  invention. The fifth embodiment differs from
the first embodiment, for example, in the  placement
of each of the first and second heat exchangers (61,
62). 45  [0161] To sum up, the first and second heat
exchangers (61, 62) of the present  



embodiment are vertically arranged so that flow of air
is allowed to travel in a direction  perpendicular to
the thickness direction of the casing (11). [0162] In
addition, in the second space (18), the first heat
exchange chamber (41) which  houses therein the first
heat exchanger (61) and the second heat exchange
chamber (42) which  houses therein the second heat
exchanger (62) are adjacently formed to each other so
that they'  are arranged side by side in the
longitudinal direction of the fan side lateral plate
(13). In  other words, the first heat exchange chamber
(41) is defined on the right hand side of the  second
space (18), while the second heat exchange chamber
(42) is defined on the left hand  side of the second
space (18). [0163] And, between one continuous lateral
surface of the two heat exchange chambers  (41, 42)
and the first lateral plate (12), the first and second
inflow paths (43, 45) for the inflow  of air are
provided which extend along the first lateral plate
(12) and which are arranged  superimposedly in the
thickness direction of the casing (11). In conformity
to this  arrangement, the second partition plate (32)
is provided with four openings (51, 52, 55, 56).
[0164] In addition, between the other continuous
lateral surface of the two heat  exchange chambers
(41, 42) and the fan side lateral plate (13), the
first and second outflow  paths (44, 46) for the
outflow of air are provided which extend along the fan
side lateral plate  (13) and which are arranged
superimposedly in the thickness direction of the
casing (11). In  conformity to this arrangement, the
third partition plate (33) is provided with four
openings  (53, 54, 57, 58). [0165] The first outflow
path (44) is brought into fluid communication with the
first  space (17) through the second fan side
communication opening (76) and the second outflow
path (46) is brought into fluid communication with the
first space (17) through the first fan  side
communication opening (75). HUMIDITY CONTROL OPERATION
OF THE HUMIDITY CONTROL SYSTEM  [0166] The humidity
control operation of the present embodiment will be
described only  with respect to a first operation of
the dehumidification mode. In regard to the other 46
operations, it suffices if the four-way valve (64) and
the dampers are switched in the same  



way that they are switched in the first embodiment,
and their description is omitted  accordingly. [0167]
In the first operation, the four-way valve (64) in the
refrigerant circuit (60) is  switched to a state as
indicated in Figure 3(A). When in the state of Figure
3(A) the  compressor (63) is brought into operation,
the refrigerant is circulated in the refrigerant
circuit  (60) so that a first refrigeration cycle
operation is performed in which the first heat
exchanger  (61) becomes a condenser and the second
heat exchanger (62) becomes an evaporator. [0168] More
specifically, the refrigerant discharged from the
compressor (63) dissipates  heat and is condensed in
the first heat exchanger (61). Subsequently, the
refrigerant is  delivered to the motor operated
expansion valve (65) where it is reduced in pressure.
The  pressure reduced refrigerant absorbs heat and is
evaporated in the second heat exchanger (62).
Thereafter, the refrigerant is drawn into the
compressor (63) where it is compressed. And  the
compressed refrigerant is again discharged from the
compressor (63). [0169] In addition, in the first
operation, the second opening (52), the third opening
(53),  the fifth opening (55), and the eighth opening
(58) are placed in the open state, while the first
opening (51), the fourth opening (54), the sixth
opening (56), and the seventh opening (57)  are placed
in the closed state. And, as shown in Figure 12, room
air (RA) as a second air  stream is supplied to the
first heat exchanger (61) and outside air (OA) as a
first air stream is  supplied to the second heat
exchanger (62). [0170] More specifically, a second air
stream as an inflow from the inside air inlet  opening
(22) is delivered, through the fifth opening (55),
into the first heat exchange chamber  (41) from the
second inflow path (45). In the first heat exchange
chamber (41), the second  air stream passes through
the first heat exchanger (61) in the direction from
the second  partition plate (32) towards the third
partition plate (33). In the first heat exchanger
(61), the  adsorbent supported on the outer surface of
the first heat exchanger (61) is heated by the
refrigerant, and moisture is desorbed from the
adsorbent. The moisture desorbed from the  adsorbent
is fed to the second air stream passing through the
first heat exchanger (61). The 47  second air stream
moisturized in the first heat exchanger (61) flows out
to the first outflow  



path (44) from the first heat exchange chamber (41)
through the third opening (53).  Thereafter, the
second air stream is drawn into the air exhausting fan
(26) by way of the  second fan side communication
opening (76) and is discharged, through the exhaust
air outlet  opening (23), to outside the indoor space
as exhaust air (EA). [0171] On the other hand, a first
air stream as an inflow from the outside air inlet
opening (21) is delivered, through the second opening
(52), into the second heat exchange  chamber (42) from
the first inflow path (43). In the second heat
exchange chamber (42), the  first air stream passes
through the second heat exchanger (62) in the
direction from the second  partition plate (32)
towards the third partition plate (33). In the second
heat exchanger (62),  moisture present in the first
air stream is adsorbed by the adsorbent supported on
the outer  surface of the second heat exchanger (62).
The resulting heat of adsorption is absorbed by.  the
refrigerant. The first air stream dehumidified in the
second heat exchanger (62) flows  out to the second
outflow path (46) from the second heat exchange
chamber (42) through the  eighth opening (58).
Thereafter, the first air stream is drawn into the air
supplying fan (25)  by way of the first fan side
communication opening (75) and is supplied through the
supply  air outlet opening (24) into the indoor space
as supply air (SA). [0172] In accordance with the
humidity control system (10) of the present
embodiment,  its depthwise width in Figure 12 can be
reduced. SIXTH EMBODIMENT OF THE INVENTION [0173] With
reference to Figure 13, there is shown a sixth
embodiment of the present  invention. The description
of the present embodiment contains the following
positional  terms: "upper", "lower", "right', "left",
"front", "rear", "near side", and "far side" are those
when viewed from the front side of the humidity
control system (10), unless otherwise  specified. In
addition, the front of the humidity control system
(10) is a lower lateral surface  in Figure 13(A).
[0174] The humidity control system (10) of the present
embodiment is provided with a  somewhat flattened,
rectangular box-shaped casing (11). In the inside of
the casing (11), 48  there is formed an air passageway
for establishing fluid communication between an indoor



space and an outdoor space. [0175] The casing (11)
accommodates therein a refrigerant circuit (60). The
refrigerant  circuit (60) is a circuit in which a
first heat exchanger (61) and a second heat exchanger
(62)  are fluidly connected, and is constructed in the
same way that the corresponding one in the  first
embodiment is constructed. In addition, the first and
second heat exchangers (61, 62) of  the present
embodiment are identical in construction with their
counterparts in the first  embodiment. The description
with respect to the structure of the refrigerant
circuit (60) and  the structure of the first and
second heat exchangers (61, 62) is omitted here.
[0176] In the casing (11), a rear surface panel (110a)
is provided on the farmost side,  while a front
surface panel (110b) is provided on the nearest side.
In addition, in the casing  (11), a first lateral
plate (111) is provided on the left hand side, while a
second lateral plate  (112) is provided on the right
hand side. Furthermore, in the casing (11), a top
plate (110c)  is provided on the upper side, while a
bottom plate (110d) is provided on the lower side.
[0177] A first inlet opening (115), through which
outside air (OA) from the outdoor.  space is drawn in,
is formed in the rear surface panel (110a) on the left
hand side thereof,  while a second inlet opening
(116), through which room air (RA) from the indoor
space is  drawn in, is formed in the rear surface
panel (110a) on the right hand side thereof. On the
other hand, an air supplying opening (117), through
which humidity controlled air (SA) is  supplied into
the indoor space, is formed in the front surface panel
(110b) on the left hand  side thereof, while an air
exhausting opening (118), through which exhaust air
(OA) is  discharged to the outdoor space, is formed in
the front surface panel (110b) on the right hand  side
thereof. [0178] The interior of the casing (11) is
divided into roughly three spaces in the front  and
rear direction. Of these three spaces, one defined on
the side of the front surface panel  (110b) of the
casing (11) is divided into two spaces, i.e., right
and left spaces, of which the  latter constitutes an
air supplying side passageway (131) and of which the
former constitutes  an air exhausting side passageway
(132). 49  [0179] The air supplying side passageway
(131) is in fluid communication with the  



indoor space through the air supplying opening (117).
The air supplying fan (25) is disposed  in the air
supplying side passageway (131). On the other hand,
the air exhausting side  passageway (132) is in fluid
communication with the outdoor space through the air
exhausting opening (118). The air exhausting fan (26)
is disposed in the air exhausting side  passageway
(132). In addition, the compressor (63) is disposed on
the left hand side of the  air exhausting side
passageway (132). [0180] The space defined on the side
of the rear surface panel (110a) of the casing (11)
is divided by an inlet side partition plate (119) into
two spaces, i.e., right and left spaces, of  which the
latter constitutes a first inlet passageway (133) and
of which the former constitutes  a second inlet
passageway (134) as a room air supplying passageway.
And the first inlet  passageway (133) is in fluid
communication with the outdoor space through the first
inlet  opening (115), while the second inlet
passageway (134) is in fluid communication with the
indoor space through the second inlet opening (116).
[0181] In addition, in the space defined on the side
of the rear surface panel (110a) of  the casing (11),
an inlet side filter (123) is disposed which is passed
completely through the  inlet side partition plate
(119) and which is arranged so as to extend over both
the first inlet  passageway (133) and the second inlet
passageway (134). The inlet side filter (123) is an.
integral configuration made up of a first pre-filter
(123a) positioned in the first inlet  passageway (133)
and a second pre-filter (123b) positioned in the
second inlet passageway  (134). And the first
pre-filter (123a) traps dust particles present in
outside air (OA) drawn  from the first inlet opening
(115), while the second pre-filter (123b) traps dust
particles  present in room air (RA) drawn from the
second inlet opening (116). The second pre-filter
(123b) constitutes an indoor filter. [0182] The space
defined centrally in the front and rear direction of
the casing (11) is  horizontally divided by the first
partition plate (113) positioned on the left hand side
and the  second partition plate (114) positioned on
the right hand side into three spaces. Furthermore,
the space defined between the first partition plate
(113) and the second partition plate (114) is 50
divided by a central partition plate (120) into a
first heat exchange chamber (41) which is a  



first passageway and a second heat exchange chamber
(42) which is a second passageway.  [0183] The first
heat exchange chamber (41) is formed behind the
central partition plate  (120) and accommodates
therein the first heat exchanger (61). The first heat
exchanger (61),  as shown in Figure 13(D), is arranged
vertically centrally in the first heat exchange
chamber  (41). The first heat exchange chamber (41) is
divided by the first heat exchanger (61) into  an
upper space and a lower space. In addition, the first
heat exchanger (61) is formed into a  flattened
rectangular shape, and has an upper surface and a
lower surface each of which has a  larger area than
the other surfaces in the first heat exchange chamber
(41). Furthermore, in  the first heat exchanger (61),
air to be treated is vertically distributed, thereby
forming a  distribution space for controlling the
level of humidity of the air to be treated. And an
inflow surface into which outside air (OA) flows is
formed in the upper side of the first heat  exchanger
(61). [0184] In the upper side of the first heat
exchanger (61), a first filter (124a) is arranged  and
formed along the outside air (OA) inflow surface. The
first filter (124a) constitutes a  first filter part
and is arranged so as to cover the entire area of the
upper side of the first heat  exchanger (61). The
first filter (124a) catches dust particles present in
outside air (OA)  flowing into the first heat
exchanger (61). [0185] The second heat exchange
chamber (42) is formed on the front side of the
central  partition plate (120) and accommodates
therein the second heat exchanger (62). Like the
first heat exchanger (61), the second heat exchanger
(62) is arranged vertically centrally in the  second
heat exchange chamber (42). The second heat exchange
chamber (42) is divided by  the second heat exchanger
(62) into an upper space and a lower space. In
addition, like the  first heat exchanger (61), in the
second heat exchanger (62), air to be treated is
vertically  distributed, thereby forming a
distribution space for controlling the level of
humidity of the  air to be treated. And an inflow
surface into which outside air (OA) flows is formed in
the  upper side of the second heat exchanger (62).
[0186] In the upper side of the second heat exchanger
(62), a second filter (124b) is 51  arranged and
formed along the outside air (OA) inflow surface. The
second filter (124b) is  



arranged so as to cover the entire area of the upper
side of the second heat exchanger (62) and
constitutes a second filter part. The second filter
(124b) catches dust particles present in.  outside air
flowing into the second heat exchanger (62). [0187]
The space defined between the first lateral plate
(111) and the first partition plate  (113) is divided
into an upper space and a lower space. The upper space
constitutes a left  hand side upper passageway (143),
while the lower space constitutes a left hand side
lower  passageway (144). The left hand side upper
passageway (143) is in fluid communication  with the
first inlet passageway (133) and is partitioned from
the air supplying side  passageway (131). The left
hand side lower passageway (144) is in fluid
communication  with the air supplying side passageway
(131) and is partitioned from the first inlet
passageway (133). [0188] The space defined between the
second lateral plate (112) and the second  partition
plate (114) is divided into an upper space and a lower
space. The upper space- constitutes a right hand side
upper passageway (145), while the lower space
constitutes a right  hand side lower passageway (146).
The right hand side upper passageway (145) is in fluid
communication with the air exhausting side passageway
(132) and is partitioned from the  second inlet
passageway (134). The right hand side lower passageway
(146) is in fluid  communication with the second inlet
passageway (134) and is partitioned from the air
exhausting side passageway (132). [0189] In addition,
the first partition plate (113) is provided with a
first upper left  opening (151), a second upper left
opening (152), a first lower left opening (153), and a
second lower left opening (154). The first upper left
opening (151) is formed in a far side  upper portion
of the first partition plate (113) and the second
upper left opening (152) is  formed in a near side
upper portion of the first partition plate (113). In
addition, the first  lower left opening (153) is
formed in a far side lower portion of the first
partition plate (113)  and the second lower left
opening (154) is formed in a near side lower portion
of the first  partition plate (113). 52  [0190] Each
of the first to fourth openings (151, 152, ...) is
provided with a respective  



opening/closing damper. Each of the opening/closing
dampers of the openings (151, 152,  ...) is able to
selectively switch its state between the open state
and the closed state  independently of the other. When
the first upper left opening (151) enters the open
state, the  left hand side upper passageway (143) and
the upper space of the first heat exchange chamber
(41) are brought into fluid communication with each
other. In addition, when the second- upper left
opening (152) enters the open state, the left hand
side upper passageway (143) and  the upper space of
the second heat exchange chamber (42) are brought into
fluid  communication with each other. Furthermore,
when the first lower left opening (153) enters  the
open state, the left hand side lower passageway (144)
and the lower space of the first heat  exchange
chamber (41) are brought into fluid communication with
each other. In addition,  when the second lower left
opening (154) enters the open state, the left hand
side lower  passageway (144) and the lower space of
the second heat exchange chamber (42) are brought
into fluid communication with each other. [0191] On
the other hand, the second partition plate (114) is
provided with a first upper  right opening (155), a
second upper right opening (156), a first lower right
opening (157), and  a second lower right opening
(158). The first upper right opening (155) is formed
in a far  side upper portion of the second partition
plate (114) and the second upper right opening  (156)
is formed in a near side upper portion of the second
partition plate (114). In addition,  the first lower
right opening (157) is formed in a far side lower
portion of the second partition  plate (114) and the
second lower right opening (158) is formed in a near
side lower portion of  the second partition plate
(114). [0192] Each of the fifth to eighth openings
(155, 156, ...) is provided with a respective
opening/closing damper. Each of the opening/closing
dampers of the openings (155, 156,  ...) is able to
selectively switch its state between the open state
and the closed state  independently of the other. When
the first upper right opening (155) enters the open
state,  the right hand side upper passageway (145) and
the upper space of the first heat exchange  chamber
(41) are brought into fluid communication with each
other. In addition, when the 53  second upper right
opening (156) enters the open state, the right hand
side upper passageway  



(145) and the upper space of the second heat exchange
chamber (42) are brought into fluid  communication
with each other. Furthermore, when the first lower
right opening (157)  enters the open state, the right
hand side lower passageway (146) and the lower space
of the  first heat exchange chamber (41) are brought
into fluid communication with each other. In
addition, when the second lower right opening (158)
enters the open state, the right hand side  lower
passageway (146) and the lower space of the second
heat exchange chamber (42) are  brought into fluid
communication with each other. [0193] The humidity
control system (10) having the above configuration is
configured.  such that it alternately performs a first
operation and a second operation by changing the
circulation direction of refrigerant in the
refrigerant circuit (60) and by changing the
opening/closing state of each of the dampers of the
first to eighth openings (151, 152, ...).  [0194] More
specifically, the humidity control system (10) is
configured. such that it is  operable to switch its
operation between a first operation in which outside
air (OA) is  sequentially distributed first through
the first filter (124a) and next through the first
heat  exchanger (61) and is supplied to the indoor
space while simultaneously room air (RA) is
sequentially distributed first through the second heat
exchanger (62) and next through the  second filter
(124b) and is discharged to the outdoor space, and a
second operation in which  outside air (OA) is
sequentially distributed first through the second
filter (124b) and next  through the second heat
exchanger (62) and is supplied to the indoor space
while  simultaneously room air (RA) is sequentially
distributed first through the first heat exchanger
(61) and next through the first filter (124a) and is
discharged to the outdoor space. RUNNING OPERATION
[0195] The running operation of the humidity control
system (10) is described. The  humidity control system
(10) is so configured as to continuously perform
either a  dehumidification mode of operation or a
humidification mode of operation while making
alternate switching between a first operation and a
second operation by changing the  circulation
direction of refrigerant in the refrigerant circuit
(60). 54  DEHUMIDIFICATION MODE 



[0196] In a first operation of the dehumidification
mode, the four-way valve (64) is set  to a second
state as shown in Figure 3(B). In the refrigerant
circuit (60), the first heat  exchanger (61) functions
as an evaporator while on the other hand the second
heat exchanger  (62) functions as a condenser. On the
other hand, in a second operation of the
dehumidification mode, the four-way valve (64) is set
to a first state as shown in Figure 3(A).  In the
refrigerant circuit (60), the first heat exchanger
(61) functions as a condenser while on  the other hand
the second heat exchanger (62) functions as an
evaporator. [0197] As shown in Figure 14, when the air
supplying fan (25) and the air exhausting  fan (26)
are brought into operation, outside air (OA) is drawn
into the casing (11) through the  first inlet opening
(115) and then flows into the first inlet passageway
(133), while room air  (RA) is drawn into the casing
(11) from the second inlet opening (116) and then
flows into the  second inlet passageway (134). [0198]
The outside air (OA) which has entered the first inlet
passageway (133) is passed  through the first
pre-filter (123a). Dust particles of relatively large
size present in the  outside air (OA) are trapped by
the first pre-filter (123a). Thereafter, the outside
air (OA)  flows into the left hand side upper
passageway (143). Meanwhile, the room air (RA) which
has entered the second inlet passageway (134) is
passed through the second pre-filter (123b).  Dust
particles present in the room air (RA) are trapped by
the second pre-filter (123b).  Thereafter, the room
air (RA) flows into the right hand side lower
passageway (146). [0199] Hereinafter, the first
operation of the dehumidification mode is described by
making reference to Figures 14 and 15. Figure 15(A) is
a cross section view which  illustrates the inside of
the first heat exchange chamber (41) and the inside of
the second heat  exchange chamber (42), when viewed
from the left hand side. Figure 15(B) is a cross
section view taken along line B-B of Figure 15(A).
Figure 15(C) is a cross section view  taken along line
C-C of Figure 15(A). [0200] In the first operation of
the dehumidification mode, the opening/closing dampers
of the first upper left opening (151), the first lower
left opening (153), the second upper right 55  opening
(156), and the second lower right opening (158) are
placed in the open state, while  



the opening/closing dampers of the second upper left
opening (152), the second lower left  opening (154),
the first upper right opening (155), and the first
lower right opening (157) are  placed in the closed
state. [0201] Accordingly, outside air (OA) being
distributed through the left hand side upper
passageway (143) enters the upper space of the first
heat exchange chamber (41) from the first  upper left
opening (151). This air is distributed in a direction
from the upper to the lower  side of the first filter
(124a), during which airborne dust particles are
trapped at the upper side  of the first filter (124a).
Thereafter, the air is passed through the inflow space
of the first  heat exchanger (61) and flows into the
lower space of the first heat exchange chamber (41).
Moisture present in the air is adsorbed by the
adsorbent of the first heat exchanger (61)
functioning as an evaporator. The resulting heat of
adsorption is absorbed by the refrigerant  in the
first heat exchanger (61). [0202] The air, from which
dust was removed by the first filter (124a) and which
was  dehumidified by the first heat exchanger (61) as
described above, flows into the left hand side  lower
passageway (144) from the first lower left opening
(153). Then, the air is distributed  through the air
supplying side passageway (131) and is supplied
through the air supplying  opening (117) into the
indoor space as humidity controlled air (SA). [0203]
On the other hand, room air (RA) being distributed
through the right hand side  lower passageway (146)
enters the lower space of the second heat exchange
chamber (42)  from the second lower right opening
(158). This air flows upward and is distributed
through  the inflow space of the second heat exchanger
(62). In the second heat exchanger (62)  functioning
as a condenser, the adsorbent of the second heat
exchanger (62) is heated by the  refrigerant and
moisture is desorbed from the adsorbent. In the second
heat exchanger (62),  the moisture desorbed from the
adsorbent is fed to the air and the adsorbent is
regenerated.  [0204] The air after passage through the
second heat exchanger (62) is distributed in a
direction from the lower to the upper side of the
second filter (124b). At this time, dust  particles,
trapped at the upper side of the second filter (124b)
in the after-mentioned second 56  operation of the
dehumidification mode, are blown away therefrom by air
flowing upwardly  



through the second filter (124b). In this way, removal
of the dust trapped at the upper side  of the second
filter (124b) is accomplished. Then, the dust is
pressure-fed to outside the  second heat exchange
chamber (42) by air which has passed through the
second filter (124b).  [0205] The air, which was used
to regenerate the adsorbent of the second heat
exchanger  (62) and which is containing dust particles
removed from the second filter (124b) as described
above, flows into the right hand side upper passageway
(145) from the second upper right  opening (156).
Then, the air is distributed through the air
exhausting side passageway (132)  and is discharged,
as exhaust air (EA), to the outdoor space from the air
exhausting opening  (118). [0206] Next, the second
operation of the dehumidification mode is described by
making  reference to Figures 16 and 17. Figure 17(A)
is a cross section view which illustrates the  inside
of the first heat exchange chamber (41) and the inside
of the second heat exchange  chamber (42), when viewed
from the left hand side. Figure 17(B) is a cross
section view  taken along line B-B of Figure 17(A).
Figure 17(C) is a cross section view taken along line
C-C of Figure 17(A). [0207] In the second operation of
the dehumidification mode, the opening/closing
dampers of the second upper left opening (152), the
second lower left opening (154), the first  upper
right opening (155), and the first lower right opening
(157) are placed in the open state,  while the
opening/closing dampers of the first upper left
opening (151), the first lower left  opening (153),
the second upper right opening (156), and the second
lower right opening  (158) are placed in the closed
state. [0208] Accordingly, outside air (OA) being
distributed through the left hand side upper
passageway (143) enters the upper space of the second
heat exchange chamber (42) from the  second upper left
opening (152). This air is distributed in a direction
from the upper to the  lower side of the second filter
(124b), during which airborne dust particles are
trapped at the  upper side of the second filter
(124b). Thereafter, the air is passed through the
inflow space  of the second heat exchanger (62) and
flows into the lower space of the second heat exchange
`57  chamber (42). Moisture present in the air is
adsorbed by the adsorbent of the second heat  



exchanger (62) functioning as an evaporator. The
resulting heat of adsorption is absorbed by  the
refrigerant in the second heat exchanger (62). [0209]
The air, from which dust was removed by the second
filter (124b) and which was  dehumidified by the
second heat exchanger (62) as described above, flows
into the left hand  side lower passageway (144) from
the second lower left opening (154). Then, the air is
distributed through the air supplying side passageway
(131) and is supplied through the air  supplying
opening (117) into the indoor space as humidity
controlled air (SA). [0210] On the other hand, room
air (RA) being distributed through the right hand side
lower passageway (146) enters the lower space of the
first heat exchange chamber (41) from  the first lower
right opening (157). Then, this air flows upwardly and
is distributed through  the inflow space of the first
heat exchanger (61). In the first heat exchanger (61)
functioning  as a condenser, the adsorbent of the
first heat exchanger (61) is heated by the refrigerant
and  moisture is desorbed from the adsorbent. In the
first heat exchanger (61), the moisture  desorbed from
the adsorbent is fed to the air and the adsorbent is
regenerated. [0211] The air after passage through the
first heat exchanger (61) is distributed in a
direction from the lower to the upper side of the
first filter (124a). At this time, dust  particles,
trapped at the upper side of the first filter (124a)
in the aforesaid first operation, are  blown away
therefrom by air flowing upwardly through the first
filter (124a). In this way,  removal of the dust
trapped at the upper side of the first filter (124a)
is accomplished. Then,  the dust is pressure-fed to
outside the first heat exchange chamber (41) by air
which has  passed through the first filter (124a).
[0212] The air, which was used for regeneration of the
adsorbent of the first heat  exchanger (61) and which
is carrying the dust removed from the first filter
(124a) as  described above, flows into the right hand
side upper passageway (145) from the first upper
right opening (155). Then, the air is distributed
through the air exhausting side passageway  (132) and
is discharged, as exhaust air (EA), to the outdoor
space from the air exhausting  opening (118). 58
HUMIDIFICATION MODE 



[0213] In a first operation of the humidification
mode, the four-way valve (64) is set to a  first state
as shown in Figure 3(A). In the refrigerant circuit
(60), the first heat exchanger- (61) functions as a
condenser while on the other hand the second heat
exchanger (62)  functions as an evaporator. On the
other hand, in a second operation of the
humidification  mode, the four-way valve (64) is set
to a second state as shown in Figure 3(B). In the
refrigerant circuit (60), the first heat exchanger
(61) functions as an evaporator while on the  other
hand the second heat exchanger (62) functions as a
condenser. [0214] As shown in Figure 14, when the air
supplying fan (25) and the air exhausting  fan (26)
are brought into operation, outside air (OA) is drawn
into the casing (11) from the  first inlet opening
(115) and then flows into the first inlet passageway
(133) while room air  (RA) is drawn into the casing
(11) from the second inlet opening (116) and then
flows into the  second inlet passageway (134). [0215]
The outside air (OA) which has entered the first inlet
passageway (133) is passed  through the first
pre-filter (123a). Dust particles of relatively large
size present in the  outside air (OA) are trapped by
the first pre-filter (123a). Thereafter, the outside
air (OA)  flows into the left hand side upper
passageway (143). On the other hand, the room air (RA)
which has entered the second inlet passageway (134) is
passed through the second pre-filter  (123b). Dust
particles present in the room air (RA) are trapped by
the second pre-filter  (123b). Thereafter, the room
air (RA) flows into the right hand side lower
passageway (146).  [0216] In the following, the
description will be made with respect to the first
operation  of the humidification mode with reference
to Figures 14 and 15. In the first operation of the
humidification mode, the opening/closing dampers of
the first upper left opening (151), the  first lower
left opening (153), the second upper right opening
(156), and the second lower  right opening (158) are
placed in the open state, while the opening/closing
dampers of the  second upper left opening (152), the
second lower left opening (154), the first upper right
opening (155), and the first lower right opening (157)
are placed in the closed state. [0217] Accordingly,
outside air (OA) being distributed through the left
hand side upper -59  passageway (143) enters the upper
space of the first heat exchange chamber (41) from the
first  



upper left opening (151). This air is distributed in a
direction from the upper to the lower  side of the
first filter (124a), during which airborne dust
particles are trapped at the upper side  of the first
filter (124a). Thereafter, the air is passed through
the inflow space of the first  heat exchanger (61) and
then flows into the lower space of the first heat
exchange chamber  (41). In the first heat exchanger
(61) functioning as a condenser, the adsorbent of the
first.  heat exchanger (61) is heated by the
refrigerant and moisture is desorbed from the
adsorbent.  The desorbed moisture is fed to the air.
[0218] The air, from which dust was removed by the
first filter (124a) and which was  humidified in the
first heat exchanger (61) as described above, flows
into the left hand side  lower passageway (144) from
the first lower left opening (153). Then, the air is
distributed  through the air supplying side passageway
(131) and is supplied through the air supplying
opening (117) into the indoor space as humidity
controlled air (SA). [0219] On the other hand, room
air (RA) being distributed through the right hand side
lower passageway (146) enters the lower space of the
second heat exchange chamber (42)  from the second
lower right opening (158). Then, this air flows
upwardly, and is distributed  through the inflow space
of the second heat exchanger (62). Moisture present in
the air is  adsorbed by the adsorbent of the second
heat exchanger (62) functioning as an evaporator.  The
resulting heat of adsorption is absorbed by the
refrigerant in the second heat exchanger  (62). [0220]
The air after passage through the second heat
exchanger (62) is distributed in a  direction from the
lower to the upper side of the second filter (124b).
At this time, dust  particles, trapped at the upper
side of the second filter (124b) in the
after-mentioned second  operation, are blown away
therefrom by air flowing upwardly through the second
filter (124b).  In this way, removal of the dust
trapped at the upper side of the second filter (124b)
is  accomplished. Then, the dust is pressure-fed to
outside the second heat exchange chamber  (42) by air
which has passed through the second filter (124b).
[0221] The air, which gave moisture to the adsorbent
of the second heat exchanger (62) 60  and which is
containing dust particles removed from the second
filter (124b) as described  



above, flows into the right hand side upper passageway
(145) from the second upper right  opening (156).
Then, this air is distributed through the air
exhausting side passageway (132)  and is discharged,
as exhaust air (EA), to the outdoor space from the air
exhausting opening  (118). [0222] Next, the
description will be made with respect to the second
operation of the  humidification mode by making
reference to Figures 16 and 17. In the second
operation of  the humidification mode, the
opening/closing dampers of the second upper left
opening (152),  the second lower left opening (154),
the first upper right opening (155), and the first
lower  right opening (157) are placed in the open
state, while the opening/closing dampers of the first
upper left opening (151), the first lower left opening
(153), the second upper right opening  (156), and the
second lower right opening (158) are placed in the
closed state. [0223] Accordingly, outside air (OA)
being distributed through the left hand side upper
passageway (143) enters the upper space of the second
heat exchange chamber (42) from the  second upper left
opening (152). This air is distributed in a direction
from the upper to the  lower side of the second filter
(124b), during which airborne dust particles are
trapped at the  upper side of the second filter
(124b). Thereafter, the air is passed through the
inflow space  of the second heat exchanger (62) and
then flows into the lower space of the second heat
exchange chamber (42). In the second heat exchanger
(62) functioning as a condenser, the  adsorbent of the
second heat exchanger (62) is heated by the
refrigerant and moisture is  desorbed from the
adsorbent. The desorbed moisture is fed to the air.
[0224] The air, from which dust was removed by the
second filter (124b) and which was  humidified in the
second heat exchanger (62) as described above, flows
into the left hand side  lower passageway (144) from
the second lower left opening (154). Then, this air is
distributed through the air supplying side passageway
(131) and is supplied through the air  supplying
opening (117) to the indoor space as humidity
controlled air (SA). [0225] On the other hand, room
air (RA) being distributed through the right hand side
lower passageway (146) enters the lower space of the
first heat exchange chamber (41) from 61  the first
lower right opening (157). Then, this air flows
upwardly and is distributed through  



the inflow space of the first heat exchanger (61).
Moisture present in the air is adsorbed by  the
adsorbent of the first heat exchanger (61) functioning
as an evaporator. The resulting  heat of adsorption is
absorbed by the refrigerant in the first heat
exchanger (61). [0226] The air after passage through
the first heat exchanger (61) is distributed in a
direction from the lower to the upper side of the
first filter (124a). At this time, dust  particles,
trapped at the upper side of the first filter (124a)
in the aforesaid first operation, are  blown away
therefrom by air flowing upwardly through the first
filter (124a). In this way,  removal of the dust
trapped at the upper side of the first filter (124a)
is accomplished. Then,  the dust is pressure-fed to
outside the first heat exchange chamber (41) by air
which has  passed through the first filter (124a).
[0227] The air, which gave moisture to the adsorbent
of the first heat exchanger (61) and  which is
containing dust removed from the first filter (124a)
as described above, flows into  the right hand side
upper passageway (145) from the first upper right
opening (155). Then,  this air is distributed through
the air exhausting side passageway (132) and is
discharged, as  exhaust air (EA), to the outdoor space
from the air exhausting opening (118). ADVANTAGEOUS
EFFECTS OF THE SIXTH EMBODIMENT [0228] According to
the humidity control system (10) of the present
embodiment, the  outdoor filters (124a, 124b) are
arranged and formed, respectively, along the inflow
surface of  outside air (OA) in the first heat
exchanger (61) and along the inflow surface of outside
air  (OA) in the second heat exchanger (62). Here, the
inflow surface of each of the first and  second heat
exchangers (61, 62) has a larger area in comparison
with the other surfaces.  Because of such arrangement,
it becomes possible to increase the filter surface
area of each of  the outdoor filters (124a, 124b).
Accordingly, the linear velocity of outside air (OA)
distributed through the outdoor filters (124a, 124b)
can be made slower, thereby making it  possible to
inhibit the rise in pressure loss due to the
installation of the outdoor filters (124a,  124b). In
addition, dust particles contained in the outside air
(OA) are less likely to be  trapped locally in the
outdoor filters (124a, 124b). This inhibits the
outdoor filters (124a, 62  124b) from being clogged
with dust and further inhibits the rise in pressure
loss. 



[0229] In addition, in the humidity control system
(10) of the present embodiment, it is  arranged such
that dust carried by outside air (OA) and then trapped
by the first filter (124a)  in the first operation is
blown away therefrom by room air (RA) in the second
operation and is  discharged to the outdoor space. On
the other hand, dust carried by outside air (OA) and
then trapped by the second filter (124b) in the second
operation is blown away therefrom by  room air (RA) in
the first operation and is discharged to the outdoor
space. In this way,  while establishing switching
between the first operation and the second operation,
dust  trapped by the outdoor filter (124a) and dust
trapped by the outdoor filter (124b) are  alternately
removed, thereby making it possible to automatically
eliminate the occurrence of  clogging of the outdoor
filters (124a, 124b) with dust and to reduce the
frequency of  maintenance and replacement of the
outdoor filters (124a, 124b). [0230] Besides, in the
humidity control system (10) of the present
embodiment, the first  pre-filter (123a) is provided
in addition to the outdoor filters (124a, 124b). This
inhibits the.  entrance of dust particles of
relatively large size present in outside air (OA) into
the casing  (11). This therefore further inhibits the
occurrence of dust adhesion in the first and second
heat exchangers (61, 62). [0231] Furthermore, in the
humidity control system (10) of the present
embodiment,  dust particles present in room air (RA)
is inhibited, by the provision of the second
pre-filter  (123b), from adhering to the first and
second heat exchangers (61, 62). This therefore makes
it possible to inhibit the performance of
adsorption/desorption from deteriorating due to dust
adhesion in the first and second heat exchangers (61,
62). FIRST VARIATION OF THE SIXTH EMBODIMENT [0232]
With reference to Figures 18 and 19, the description
will be made with respect to  a first variation on the
humidity control system (10) of the sixth embodiment.
This firsf  variation provides a humidity control
system (10) substantially identical in configuration
with  the humidity control system (10) of the sixth
embodiment, with the exception that it includes
neither the pre-filter (123) or the first and second
inlet passageways (133, 134) in which the 63
pre-filter (123) is disposed. In addition, the first
filter (124a) disposed in the first heat  



exchange chamber (41) and the second filter (124b)
disposed in the second heat exchange  chamber (42)
integrally constitute the outdoor filter (124). [0233]
More specifically, in the humidity control system (10)
of the first variation, the  first inlet opening (115)
and the left hand side upper passageway (143) are
brought into direct  fluid communication with each
other, while the second inlet opening (116) and the
right hand  side lower passageway (146) are brought
into direct fluid communication with each other.  In
addition, the outdoor filter (124) as a result of
integral formation of the first filter (124a)  and the
second filter (124b) is arranged and formed on the
upper sides of the first and second  heat exchangers
(61, 62). And the outdoor filter (124) is arranged and
formed along and  extended over both the inflow
surface of outside air (OA) in the first heat
exchanger (61) and  the inflow surface of outside air
(OA) in the second heat exchanger (62). Furthermore,
the  rear surface panel (110a) of the casing (11) is
provided with a take-out opening (161) through  which
the outdoor filter (124) can be taken out. [0234] Also
in the humidity control system (10) of the first
variation, by arranging and  forming the outdoor
filter (124) along the inflow surface of each of the
heat exchangers (61,  62), it becomes possible to
reduce the linear velocity of air flowing into each
inflow surface,  and the pressure loss of the outside
filter (124) can be reduced. In addition, by providing
a  larger filter surface area against the flow of
outside air, it becomes possible to scatter dust
particles present in the outside air on the filter
surface to trap them. This therefore inhibits  the
outside filter (124) from being clogged with dust,
thereby making it possible to further  reduce the
pressure loss of the outdoor filter (124). [0235] In
addition, in the first variation, the first and second
filters (124a, 124b) are  integrally formed with each
other, which accomplishes compact formation of the
outdoor  filter (124). Furthermore, by the arrangement
that the casing (11) is provided with the take- out
opening (161), the outdoor filter (124) can be easily
taken out to outside the casing (11)  and can be
easily mounted in place in the casing (11), as shown
in Figure 19. Since the  outdoor filter (124) is
formed integrally, this improves the workability of
replacement and 64  maintenance of the outdoor filter
(124). 



SECOND VARIATION OF THE SIXTH EMBODIMENT [0236] With
reference to Figure 20, the description will be made
with respect to a  second variation on the humidity
control system (10) of the sixth embodiment. The
second  variation provides a humidity control system
(10) having the substantially same  configuration as
the humidity control system (10) of the sixth
embodiment. In the humidity  control system (10) of
the second variation, the second pre-filter (123b) for
trapping dust  particles present in room air (RA) is
arranged in the vicinity of where a suction duct (163)
which is so formed as to extend to the indoor space
from the casing (11) is opened. The  suction duct
(163) constitutes a suction opening and is in fluid
communication with the right  hand side lower
passageway (146) via the second inlet opening (116).
Accordingly, the  suction duct (163) functions as a
room air supplying passageway for introducing room air
(RA) into the casing (11). Accordingly, because of the
provision of the second pre-filter  (123b) in the
suction duct (163), dust particles present in the room
air (RA) are trapped by the  second pre-filter (123b),
thereby making it possible to inhibit dust particles
present in the  room air (RA) from adhering to the
lower side of each of the first and second adsorption
heat  exchangers (3). [0237] In addition, also in the
second variation, dust particles present in outside
air (OA)  are trapped by the first and second filters
(124a, 124b). Thereafter, these trapped dust
particles are discharged to the outdoor space by
switching between the first operation and the  second
operation. This therefore reduces the frequency of
maintenance of the first and  second filters (124a,
124b). [0238] On the other hand, in the second
variation, the second pre-filter (123) uncapable  of
automatic dust removal is positioned in the vicinity
of the opening part of the suction duct  (163) which
faces the indoor space. This therefore makes it
possible to perform  maintenance of the second
pre-filter (123b) from the indoor space side. This
therefore  facilitates maintenance of the second
pre-filter (123b), even when the humidity control
system (10) is, for example, of the ceiling flush
mounting type. 65  OTHER EMBODIMENTS 



[0239] Like the third embodiment as shown in Figure
10, the humidity control system  (10) may be of a
so-called "cassette" type in which the first inflow
path (43) and the first  outflow path (44) are
provided "upside down" and the second inflow path (45)
and the second  outflow path (46) are provided "upside
down" in the casing (11); in conformity to such
"upside down" arrangement, the four openings (51, 52,
53, 54) of the third partition plate (33)  and the
four openings (55, 56, 57, 58) of the second partition
plate (32) are provided "upside  down"; and in the
bottom plate (81) the supply air outlet opening (24)
is formed on the lower  side of the air supplying fan
(25) and the inside air inlet opening (22) is formed
on the lower  side of the first inflow path (43).
[0240] In the above case, it suffices if the outside
air inlet duct (71) is fluidly connected  to the
outside air inlet opening (21) of the fourth lateral
plate (15) in the casing (11) and the  exhaust air
outlet duct (73) is fluidly connected to the exhaust
air outlet opening (23). This  eliminates the need for
the provision of the ducts (72, 74) in fluid
communication with the  room, thereby making it
possible to make more efficient use of the under-roof
space. [0241] In addition, in regard to the humidity
control systems (10) of the foregoing  embodiments,
they may be installed not under the roof but on the
floor. [0242] In addition, in each of the foregoing
embodiments, the first and second heat  exchangers
(61, 62) are formed by fin and tube heat exchangers of
the cross fin type. Other  than this type of heat
exchanger, for example, corrugated fin heat
exchangers, may be used.  INDUSTRIAL APPLICABILITY
[0243] As has been described above, the present
invention is useful for humidity control  systems
which perform refrigeration cycles for regeneration
and cooling of the adsorbent. 66  Claims: What is
claimed is: 1. A humidity control system for supplying
either one of a dehumidified first air  stream and a
humidified second air stream to an indoor space and
for discharging the other air  stream to an outdoor
space, wherein: (i) the humidity control system
comprises: 



a refrigerant circuit (60) which includes first and
second adsorbent-supported heat  exchangers (61, 62)
which are fluidly connected in the refrigerant circuit
(60) to perform a  refrigeration cycle, and which is
capable of reversing the circulation direction of
refrigerant; a casing (11) internally having an air
passageway in which the heat exchangers (61,  62) are
disposed; and a switching mechanism for changing the
distribution route of air in the casing (11)
depending on the circulation direction of refrigerant
in the refrigerant circuit (60) so that the  first air
stream is passed through one of the heat exchangers
(61, 62) that is functioning as an  evaporator while
the second air stream is passed through the other heat
exchanger that is  functioning as a condenser; and
(ii) a compressor (63), an expansion mechanism (65),
and a reversal mechanism (64)  for reversing the
circulation direction of refrigerant in the
refrigerant circuit (60) are disposed  together with
the heat exchangers (61, 62) in the casing (11). 2.
The humidity control system of claim 1, wherein the
compressor (63) is disposed  in a space partitioned
from the internal air passageway of the casing (11).
3. The humidity control system of claim 1, wherein the
compressor (63) is disposed  in the internal air
passageway of the casing (11). 4. The humidity control
system of any one of claims 1-3, wherein, in the
casing 67  (11), an outlet opening (24) and an inlet
opening (22) are opened to provide fluid connection
with ducts (72, 74) in fluid communication with the
indoor space and an outlet opening (23)  and an inlet
opening (21) are opened to provide fluid connection
with ducts (71, 73) in fluid  communication with the
outdoor space. 5. The humidity control system of any
one of claims 1-3, wherein, in the casing  (11), an
outlet opening (24) and an inlet opening (22) are
opened to provide direct fluid  communication between
the casing (11) and the indoor space and an outlet
opening (23) and  an inlet opening (21) are opened to
provide fluid connection with ducts (71, 73) in fluid
communication with the outdoor space. 6. The humidity
control system of claim 1, wherein: 



the humidity control system includes an air supplying
fan (25) and an air exhausting  fan (26) which are
disposed in the casing (11); the casing (11) is shaped
like a box; the casing (11) has an internal space
which is divided into a first space (17) defined
along a fan side lateral plate (13) as a lateral plate
of the casing (11), and a remaining second  space
(18); and the air supplying fan (25) and the air
exhausting fan (26) are disposed in the first.  space
(17) and the first and second heat exchangers (61, 62)
and the switching mechanism are  disposed in the
second space (18). 7. The humidity control system of
claim 6, wherein the compressor (63) of the
refrigerant circuit (60) is disposed between the air
supplying fan (25) and the air exhausting  fan (26) in
the first space (17) of the casing (11). 8. The
humidity control system of claim 6, wherein the first
and second heat  exchangers (61, 62) are so arranged
as to allow passage of air in the thickness direction
of the 68  casing (11). 9. The humidity control system
of claim 6, wherein the first and second heat
exchangers (61, 62) are so arranged as to allow
passage of air in a direction perpendicular to  the
thickness direction of the casing (11). 10. The
humidity control system of claim 6, wherein the air
supplying fan (25) and  the air exhausting fan (26)
are each formed by a respective multi-blade fan which
is  configured to draw in air from a lateral side of a
fan casing thereof and then deliver it forward  and
which is disposed such that the center of axle of its
impeller is oriented in the thickness  direction of
the casing (11). 11. The humidity control system of
claim 10, wherein: an air supplying opening (24) and
an inside air inlet opening (22) which are in fluid
communication with the indoor space are provided in
one of lateral plates (14, 15) of the  casing (11)
which are orthogonal to the fan side lateral plate
(13), and an air exhausting  opening (23) and an
outside air inlet opening (21) which are in fluid
communication with the  



outdoor space are provided in the other of the lateral
plates (14, 15); in the second space (18), (i) a first
heat exchange chamber (41) in which the first heat
exchanger (61) is accommodated and a second heat
exchange chamber (42) in which the  second heat
exchanger (62) is accommodated are defined adjacently
side by side in a direction  orthogonal to the fan
side lateral plate (13) and (ii) a first inflow path
(43) for the inflow of air  and a first outflow path
(44) for the outflow of air are provided which extend
along one of  continuous lateral surfaces of the two
heat exchange chambers (41, 42) and which are
superimposedly arranged in the thickness direction of
the casing (11) and a second inflow  path (45) for the
inflow of air and a second outflow path (46) for the
outflow of air are  provided which extend along the
other of the continuous lateral surfaces of the two
heat  exchange chambers (41, 42) and which are
superimposedly arranged in the thickness direction 69
of the casing (11); and the outflow paths (44, 46) are
in fluid communication with the first space (17)
through fan side communication openings (75, 76). 12.
The humidity control system of claim 10, wherein: an
air supplying opening (24) in fluid communication with
the indoor space and an  air exhausting opening (23)
in fluid communication with the outdoor space are
provided in the  fan side lateral plate (13) of the
casing (11) and an inside air inlet opening (22) and
an outside  air inlet opening (21) are provided in a
lateral plate (12) opposite the fan side lateral plate
(13); in the second space (18), (i) a first heat
exchange chamber (41) in which the first heat
exchanger (61) is accommodated and a second heat
exchange chamber (42) in which the  second heat
exchanger (62) is accommodated are defined adjacently
side by side in the  longitudinal direction of the fan
side lateral plate (13) and (ii) between one of
continuous  lateral surfaces of the two heat exchange
chambers (41, 42) and the lateral plate (12) opposite
the fan side lateral plate (13) a first inflow path
(43) for the inflow of air and a second inflow  path
(45) for the inflow of air are provided which extend
along the lateral plate (12) and  which are
superimposedly arranged in the thickness direction of
the casing (11) and between  



the other of the continuous lateral surfaces of the
two heat exchange chambers (41, 42) and  the fan side
lateral plate (13) a first outflow path (44) for the
outflow of air and a second  outflow path (46) for the
outflow of air are provided which extend along the fan
side lateral  plate (13) and which are superimposedly
arranged in the thickness direction of the casing
(11); and the outflow paths (44, 46) are in fluid
communication with the first space (17)  through fan
side communication openings (75, 76). 13. The humidity
control system of either claim 11 or 12, wherein: the
air supplying fan (25) is arranged such that a fan
inlet opening (27), provided in 70  the lateral side
of the fan casing of the air supplying fan (25), faces
either one of the fan side  communication openings
(75, 76); and the air exhausting fan (26) is arranged
such that a fan inlet opening (28), provided in  the
lateral side of the fan casing of the air exhausting
fan (26), faces the other of the fan side
communication openings (75, 76). 14. The humidity
control system of claim 6, wherein the expansion
mechanism  (65) and the reversal mechanism (64) for
reversing the circulation direction of refrigerant in
the refrigerant circuit (60) are disposed in the first
space (17) of the casing (11). 15. The humidity
control system of claim 14, wherein a piping
arrangement of the  refrigerant circuit (60) for fluid
connection with the first and second heat exchangers
(61, 62)  is provided along a top plate of the casing
(11). 16. The humidity control system of claim 1,
wherein the humidity control system  includes an
outdoor filter (124) which is arranged and formed
along both an outside-air inflow  surface of the first
heat exchanger (61) and an outside-air inflow surface
of the second heat  exchanger (62). 17. The humidity
control system of claim 16, wherein: a first
passageway (41) in which the first heat exchanger (61)
is disposed and a  second passageway (42) in which the
second heat exchanger (62) is disposed are formed in
the casing (11); and 



the outdoor filter (124) comprises a first filter part
(124a) disposed in the first  passageway (41) and a
second filter part (124b) disposed in the second
passageway (42). 18. The humidity control system of
claim 17, wherein: in the outdoor filter (124), the
first filter part (124a) and the second filter part
(124b) 71  are integral with each other; and the
outdoor filter (124) is arranged such that it extends
over both the outside-air  inflow surface of the first
heat exchanger (61) and the outside-air inflow surface
of the second  heat exchanger (62). 19. The humidity
control system of claim 18, wherein, in the casing
(11), the first  heat exchanger (61) and the second
heat exchanger (62) are disposed adjacently to each
other  and the inflow surface of the first heat
exchanger (61) and the inflow surface of the second
heat exchanger (62) lie on approximately the same
plane. 20. The humidity control system of claim 16,
wherein the casing (11) is provided  with a take-out
opening (161) from which the outdoor filter (124) can
be taken out. 21. The humidity control system of claim
17, wherein the humidity control system  is operable
to switch its operation between: a first operation in
which outside air is distributed first through the
first filter part  (124a) and then through the first
heat exchanger (61) and is thereafter supplied to the
indoor  space while simultaneously room air is
distributed first through the second heat exchanger
(62) and then through the second filter part (124b)
and is thereafter discharged to the outside  space;
and a second operation in which outside air is
distributed first through the second filter  part
(124b) and then through the second heat exchanger (62)
and is thereafter supplied to the  indoor space while
simultaneously room air is distributed first through
the first heat  exchanger (61) and then through the
first filter part (124a) and is thereafter discharged
to the  outdoor space. 22. The humidity control system
of claim 17, wherein: the humidity control system
includes an indoor filter (123b) which is disposed in
a 



72  passageway through which room air is made to flow
into either of the first or the second  passageways
(41, 42); and the humidity control system is operable
to switch its operation between: a first operation in
which outside air is distributed first through the
first filter part  (124a) and then through the first
heat exchanger (61) and is thereafter supplied to the
indoor  space while simultaneously room air is
distributed first through the indoor filter (123b),
then  through the second heat exchanger (62), and then
through the second filter part (124b) and is
thereafter discharged to the outside space; and a
second operation in which outside air is distributed
first through the second filter  part (124b) and then
through the second heat exchanger (62) and is
thereafter supplied to the  indoor space while
simultaneously room air is distributed first through
the indoor filter (123b),  then through the first heat
exchanger (61), and then through the first filter part
(124a) and is  thereafter discharged to the outdoor
space. 23. The humidity control system of either claim
I or 16, wherein: a first passageway (41) in which the
first heat exchanger (61) is disposed, a second
passageway (42) in which the second heat exchanger
(62) is disposed, and a room-air  supplying passageway
through which room air is made to flow into either of
the first or the  second passageways (41, 42) are
formed in the casing (11); and the humidity control
system includes an indoor filter (123b) which is
disposed in the  room-air supplying passageway. 24.
The humidity control system of either claim 1 or 16,
wherein: a first passageway (41) in which the first
heat exchanger (61) is disposed and a  second
passageway (42) in which the second heat exchanger
(62) is disposed are formed in  the casing (11); and
the humidity control system includes: a suction
opening (163) which faces the indoor space by being in
fluid connection 73  with an air passageway which is
located nearer to the indoor space than the first and
second  



passageways (41, 42) in the casing (11); and an indoor
filter (123b) which is disposed in the vicinity of an
opening part of the  suction opening (163). 




