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(54) HUMIDITY CONTROL DEVICE

(57) A humidity control apparatus (10) includes: a
casing (11); exhaust and air-supplying fans (25, 26) and
dampers (41-48, 83, 84) for exchanging the outside air
and the room air with each other via air passageways
(31-34, 37, 38, 81, 82) of the casing (11); and a refriger-
ant, circuit (50) for controlling the humidity of the air pass-
ing through the air passageways. The humidity control
apparatus (10) further includes a controller (60) for mon-

itoring an abnormality inside the apparatus and deter-
mining the type of the detected abnormality. When the
detected abnormality is an abnormality related to the re-
frigerant circuit (50) and is not an abnormality related to
the exhaust and air-supplying fans (25, 26) and the damp-
ers (41-48, 83, 84), the controller (60) stops the refriger-
ation cycle of the refrigerant circuit (50) to shut down the
humidity-controlling mode, and keeps the ventilation
mode available.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a humidity con-
trol apparatus for supplying the outside air, of which the
humidity is controlled, into the room.

BACKGROUND ART

[0002] A humidity control apparatus has been known
in the art, which dehumidifies or humidifies the received
outside air and supplies the air into the room (see, for
example, Patent Document 1). The humidity control ap-
paratus of this patent document controls the humidity of
the air by performing an adsorbing operation of adsorbing
the moisture in the air onto the adsorption member, and
a recovery operation of desorbing the moisture from the
adsorption member.
[0003] The humidity control apparatus of Patent Doc-
ument 1 includes: two adsorption member accommodat-
ing spaces respectively accommodating two adsorption
members; a plurality of air passageways respectively car-
rying the outside air and the room air passing there-
through which communicate with the adsorption member
accommodating spaces; and open/close mechanisms
for selectively connecting or disconnecting the adsorp-
tion member accommodating spaces and the air pas-
sageways.
[0004] With the humidity control apparatus having
such a configuration, the open/close mechanisms are
individually opened/closed so as to switch the mode of
passage (channel) of the room air and the outside air
from one to another, thereby controlling the humidity of
the outside air with the adsorption member and then sup-
plying the air into the room, or controlling the humidity of
the room air with the adsorption member and then sup-
plying the air into the room.
[0005] Such a humidity control apparatus can also per-
form a simple ventilation mode in which the passage of
the refrigerant through the refrigerant circuit is blocked,
and the outside air and the room air are passed through
the air passageways in such a state, thereby only per-
forming ventilation.

CITATION LIST

[0006]

PATENT DOCUMENT
PATENT DOCUMENT 1: Japanese Patent Publica-
tion No. 2005-283053

SUMMARY OF THE INVENTION

TECHNICAL PROBLEM

[0007] Now, such a humidity control apparatus as de-

scribed above is monitoring the status of the refrigerant
in the refrigerant circuit or an abnormality in a component
such as the compressor. If an abnormality is detected,
the operation of the humidity control apparatus is shut
down.
[0008] Here, there are various apparatus abnormali-
ties, including, for example, an abnormality in the com-
pressor of the refrigerant circuit and an abnormality in
the fan for performing the ventilation mode. It is not the
best option to indiscriminately shut down the operation
of the humidity control apparatus irrespective of the type
of the abnormality. That is, with such a humidity control
apparatus as described above that is also capable of
performing the ventilation mode, it may be possible to
perform the ventilation mode even when an abnormality
has occurred in the refrigerant circuit, etc. If there is any
operation that can be performed with no problems even
when an abnormality has occurred in some part of the
apparatus, it is preferred that such an operation is allowed
to be performed.
[0009] The present invention has been made in view
of such problems and has an object to provide a humidity
control apparatus that allows for a ventilation mode as
long as the ventilation mode can be performed even when
an abnormality has occurred regarding the refrigerant
circuit.

SOLUTION TO THE PROBLEM

[0010] The first aspect is directed to a humidity control
apparatus including: a casing (11) including an air pas-
sageway (31-34, 37, 38, 81, 82) formed therein; a venti-
lation mechanism (25, 26, 41-48, 83, 84) for exchanging
an outside air and a room air with each other via the air
passageway (31-34, 37, 38, 81, 82) of the casing (11);
and a refrigerant circuit (50) for controlling a humidity of
the air passageway (31-34, 37, 38, 81, 82), wherein a
humidity-controlling mode is performed in which an air,
of which a humidity is controlled by actuating the venti-
lation mechanism (25, 26, 41-48, 83, 84) and causing
the refrigerant circuit (50) to perform a refrigeration cycle,
is supplied into a room. The humidity control apparatus
further includes an abnormality determination means
(60) for monitoring an abnormality inside the apparatus
and determining a type of the detected abnormality, and
when the detected abnormality is an abnormality related
to the refrigerant circuit (50) and is not an abnormality
related to the ventilation mechanism (25, 26, 41-48, 83,
84), the abnormality, determination means (60) stops the
refrigeration cycle of the refrigerant circuit (50) to shut
down the humidity-controlling mode and keeps available
a ventilation mode in which the ventilation mechanism
(25, 26, 41-48, 83, 84) is actuated to exchange the out-
side air and the room air with each other.
[0011] With such a configuration, the abnormality de-
termination means (60) can detect an abnormality in the
humidity control apparatus, and determine the abnormal-
ity. When the abnormality detected by the abnormality
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determination means (60) is an abnormality related to
the refrigerant circuit (50) and is not an abnormality re-
lated to the ventilation mechanism (25, 26, 41-48, 83,
84), the refrigeration cycle of the refrigerant circuit (50)
is stopped to shut down the humidity-controlling mode,
and the ventilation mode is kept available. Therefore,
when an abnormality is detected, the ventilation mode is
available as long as it is possible to perform the ventilation
mode, instead of entirely shutting down the operation of
the humidity control apparatus.
[0012] Here, the ventilation mode being available
means that the ventilation mode can be performed,
whether or not the ventilation mode is performed imme-
diately. When the humidity-controlling mode is shut
down, the ventilation mode may be performed or contin-
ued. Alternatively, when the humidity-controlling mode
is shut down, the entire operation may once be shut
down, entering a stand-by state where the process waists
for an instruction from the user, or the like, to perform the
ventilation mode.
[0013] The second aspect is directed to the first aspect,
wherein when the detected abnormality is an abnormality
related to the ventilation mechanism (25, 26, 41-48, 83,
84), the abnormality determination means (60) shuts
down the ventilation mechanism (25, 26, 41-48, 83, 84)
and stops the refrigeration cycle of the refrigerant circuit
(50) to shut down the humidity-controlling mode.
[0014] With such a configuration, the ventilation mech-
anism (25, 26, 41-48, 83, 84) performs the ventilation
mode, and also performs the humidity-controlling mode
in cooperation with the refrigerant circuit (50). That is,
when the ventilation mechanism (25, 26, 41-48, 83, 84)
is not operating normally, both the ventilation mode and
the humidity-controlling mode cannot be performed nor-
mally. Therefore, when the detected abnormality is an
abnormality related to the ventilation mechanism (25, 26,
41-48, 83, 84), the operation of the ventilation mecha-
nism (25, 26, 41-48, 83, 84) is shut down so as not to
perform the ventilation mode, and the refrigeration cycle
of the refrigerant circuit (50) is also stopped so as to shut
down the humidity-controlling mode. Thus, the ventilation
mode and the humidity-controlling mode can be prevent-
ed from being performed with an abnormality.
[0015] The third aspect is directed to the first and sec-
ond aspects, wherein the ventilation mechanism (25, 26,
41-48, 83, 84) includes an exhaust fan (25) provided in
the casing (11) for discharging an air to an outside, and
an air-supplying fan (26) provided in the casing (11) for
supplying an air into the room, and the abnormality re-
lated to the ventilation mechanism (25, 26, 41-48, 83, 84)
includes an abnormality of the exhaust fan (25) and the
air-supplying fan (26).
[0016] With such a configuration, the abnormality re-
lated to the ventilation mechanism (25, 26, 41-48, 83, 84)
is specifically identified. That is, when the humidity con-
trol apparatus includes the exhaust fan (25) or the air-
supplying fan (26) as the ventilation mechanism (25, 26,
41-48, 83, 84), the abnormality related to the ventilation

mechanism (25, 26, 41-48, 83, 84) includes an abnor-
mality of the exhaust fan (25) and the air-supplying fan
(26).
[0017] The fourth aspect is directed to one of the first
to third aspects, wherein the ventilation mechanism (25,
26, 41-48, 83, 84) includes an open/close mechanism
(41-48, 83, 84) provided in the casing (11) for connecting/
disconnecting the air passageway (31-34, 37, 38, 81, 82),
and the abnormality related to the ventilation mechanism
(25, 26, 41-48, 83, 84) includes an abnormality of the
open/close mechanism (41-48, 83, 84).
[0018] With such a configuration, the abnormality re-
lated to the ventilation mechanism (25, 26, 41-48, 83, 84)
is further identified. That is, when the humidity control
apparatus includes the open/close mechanism (41-48,
83, 84) for connecting/disconnecting the air passageway
(31-34, 37, 38, 81, 82) as the ventilation mechanism (25,
26, 41-48, 83, 84), the abnormality related to the venti-
lation mechanism (25, 26, 41-48, 83, 84) includes an ab-
normality of the open/close mechanism (41-48, 83, 84).
[0019] The fifth aspect is directed to one of the first to
fourth aspects, wherein a compressor (53), a four-way
switching valve (54) and an expansion valve (55) are
connected to the refrigerant circuit (50), and the abnor-
mality related to the refrigerant circuit (50) includes an
abnormality of the compressor (53), the four-way switch-
ing valve (54) and the expansion valve (55).
[0020] With such a configuration, the abnormality re-
lated to the refrigerant circuit (50) is identified. That is,
when the compressor (53), the four-way switching valve
(54) and the expansion valve (55) are connected to the
refrigerant circuit (50), the abnormality related to the re-
frigerant circuit (50) includes an abnormality of the com-
pressor (53), the four-way switching valve (54) and the
expansion valve (55).

ADVANTAGES OF THE INVENTION

[0021] According to the first aspect, the abnormality
determination means (60) determines the abnormality of
the humidity control apparatus, and when the detected
abnormality is an abnormality related to the refrigerant
circuit (50) and is not an abnormality related to the ven-
tilation mechanism (25, 26, 41-48, 83, 84), the humidity-
controlling mode is shut down, and the ventilation mode
is kept available. Therefore, even if an abnormality is
detected, the ventilation mode can be performed as long
as it is possible to perform the ventilation mode, thereby
preventing the humidity control apparatus from being
shut down unnecessarily.
[0022] According to the second aspect, with a config-
uration where the ventilation mechanism (25, 26, 41-48,
83, 84) is used both in the ventilation mode and in the
humidity-controlling mode, when an abnormality related
to the refrigerant circuit (50) is detected and an abnor-
mality related to the ventilation mechanism (25, 26,
41-48, 83, 84) is detected, the humidity-controlling mode
is shut down and the ventilation mode is kept available,
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whereas when an abnormality related to the ventilation
mechanism (25, 26, 41-48, 83, 84) is detected, both the
humidity-controlling mode and the ventilation mode are
shut down, whether or not an abnormality related to the
refrigerant circuit (50) is detected, thereby preventing the
ventilation mode and the humidity-controlling mode from
being performed with an abnormality.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023]

[FIG. 1] FIG. 1 is a perspective view showing a hu-
midity control apparatus as viewed from the front sur-
face side, omitting a part of the casing and the elec-
trical component box.
[FIG. 2] FIG. 2 shows a schematic plan view, a right
side view and a left side view showing the humidity
control apparatus, omitting a part thereof.
[FIG. 3] FIG. 3 is a piping diagram showing a con-
figuration of the refrigerant circuit, where (A) shows
an operation during the first operation and (B) shows
an operation during the second operation.
[FIG. 4] FIG. 4 shows a schematic plan view, a right
side view and a left side view of the humidity control
apparatus showing the flow of the air in the first op-
eration of the dehumidifying ventilation mode.
[FIG. 5] FIG. 5 shows a schematic plan view, a right
side view and a left side view of the humidity control
apparatus showing the flow of the air in the second
operation of the dehumidifying ventilation mode.
[FIG. 6] FIG. 6 shows a schematic plan view, a right
side view and a left side view of the humidity control
apparatus showing the flow of the air in the first op-
eration of the humidifying ventilation mode.
[FIG. 7] FIG. 7 shows a schematic plan view, a right
side view and a left side view of the humidity control
apparatus showing the flow of the air in the second
operation of the humidifying ventilation mode.
[FIG. 8] FIG. 8 shows a schematic plan view, a right
side view and a left side view of the humidity control
apparatus showing the flow of the air in the simple
ventilation mode.
[FIG. 9] FIG. 9 shows a schematic plan view, a right
side view and a left side view of the humidity control
apparatus showing the flow of the air in the purge
operation.
[FIG. 10] FIG. 10 is a schematic configuration dia-
gram showing a humidity control apparatus of Vari-
ation 3 of the embodiment, where (A) shows an op-
eration during the first operation and (B) shows an
operation during the second operation.
[FIG. 11] FIG. 11 is a schematic configuration dia-
gram showing a humidity control apparatus of Vari-
ation 4 of the embodiment.

DESCRIPTION OF REFERENCE CHARACTERS

[0024]

10 Humidity control apparatus
11 Casing
25 Exhaust fan (ventilation mechanism)
26 Air-supplying fan (ventilation mechanism)
31 Air-supplying-side passageway (air passageway)
32 Inside air-side passageway (air passageway)
33 Exhaust-side passageway (air passageway)
34 Outside air-side passageway (air passageway)
37 First heat exchanger chamber (air passageway)
38 Second heat exchanger chamber (air passage-

way)
41 First inside air-side damper (ventilation mecha-

nism, open/close mechanism)
42 Second inside air-side damper (ventilation mech-

anism, open/close mechanism)
43 First outside air-side damper (ventilation mecha-

nism, open/close mechanism)
44 Second outside air-side damper (ventilation mech-

anism, open/close mechanism)
45 First air-supplying-side damper (ventilation mech-

anism, open/close mechanism)
46 Second air-supplying-side damper (ventilation

mechanism, open/close mechanism)
47 First exhaust-side damper (ventilation mecha-

nism, open/close mechanism)
48 Second exhaust-side damper (ventilation mecha-

nism, open/close mechanism)
50 Refrigerant circuit (humidity controlling means)
60 Controller (abnormality determination means)
53 Compressor
54 Four-way switching valve
55 Electric expansion valve (expansion valve)
81 First bypass passageway (air passageway)
82 Second bypass passageway (air passageway)
83 First bypass damper (ventilation mechanism,

open/close mechanism)
84 Second bypass damper (ventilation mechanism,

open/close mechanism)

DESCRIPTION OF EMBODIMENTS

[0025] An embodiment of the present invention will
now be described with reference to the drawings.
[0026] A humidity control apparatus (10) of the present
embodiment is for controlling the humidity of the room
while also ventilating the room, and the humidity control
apparatus (10) controls the humidity of the received out-
side air (OA) to supply the outside air into the room while
simultaneously discharging the received room air (RA)
to the outside.
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<Generation Configuration Of Humidity Control Appara-
tus>

[0027] The humidity control apparatus (10) will be de-
scribed with reference to FIGS. 1 and 2 as necessary.
Note that the terms "upper," "lower," "left," "right," "front,"
"rear," "near" and "far" as used herein refer to the respec-
tive directions as the humidity control apparatus (10) is
viewed from the front surface side.
[0028] The humidity control apparatus (10) includes a
casing (11). A refrigerant circuit (50) is accommodated
in the casing (11). A first adsorption heat exchanger (51),
a second adsorption heat exchanger (52), a compressor
(53), a four-way switching valve (54) and an electric ex-
pansion valve (55) are connected to the refrigerant circuit
(50). The details of the refrigerant circuit (50) will be de-
scribed later.
[0029] The casing (11) is formed in a rectangular par-
allelepiped shape that is slightly flattened and has a rel-
atively low height. The near left side surface (i.e., the
front surface) of the casing (11) shown in FIG. 1 forms a
front surface panel portion (12), the far right side surface
(i.e., the rear surface) forms a rear surface panel portion
(13), the near right side surface forms a first side surface
panel portion (14), and the far left side surface forms a
second side surface panel portion (15).
[0030] The casing (11) is provided with an outside air
inlet port (24), an inside air inlet port (23), an air-supplying
port (22) and an exhaust port (21). The outside air inlet
port (24) and the inside air inlet port (23) are opened in
the rear surface panel portion (13). The outside air inlet
port (24) is placed in a lower portion of the rear surface
panel portion (13). The inside air inlet port (23) is placed
in an upper portion of the rear surface panel portion (13).
The air-supplying port (22) is placed near an end portion
of the first side surface panel portion (14) toward the front
surface panel portion (12). The exhaust port (21) is
placed near an end portion of the second side surface
panel portion (15) toward the front surface panel portion
(12).
[0031] In the internal space of the casing (11), an up-
stream-side partition (71), a downstream-side partition
(72), a center partition (73), a first partition (74), and a
second partition (75) are provided. These partitions
(71-75) are each provided upright on the bottom plate of
the casing (11), partitioning the internal space of the cas-
ing (11) from the bottom plate to the top plate of the casing
(11).
[0032] The upstream-side partition (71) and the down-
stream-side partition (72) are placed at a predetermined
interval in the front-rear direction of the casing (11) in
orientations parallel to the front surface panel portion (12)
and the rear surface panel portion (13). The upstream-
side partition (71) is placed closer to the rear surface
panel portion (13). The downstream-side partition (72) is
placed closer to the front surface panel portion (12).
[0033] The first partition (74) and the second partition
(75) are placed in orientations parallel to the first side

surface panel portion (14) and the second side surface
panel portion (15). The first partition (74) is placed at a
predetermined interval from the first side surface panel
portion (14) so as to cover the space between the up-
stream-side partition (71) and the downstream-side par-
tition (72) from the right side. The second partition (75)
is placed at a predetermined interval from the second
side surface panel portion (15) so as to cover the space
between the upstream-side partition (71) and the down-
stream-side partition (72) from the left side.
[0034] The center partition (73) is placed between the
upstream-side partition (71) and the downstream-side
partition (72) in an orientation perpendicular to the up-
stream-side partition (71) and the downstream-side par-
tition (72). The center partition (73) is provided extending
from the upstream-side partition (71) to the downstream-
side partition (72), partitioning the space between the
upstream-side partition (71) and the downstream-side
partition (72) into left and right portions.
[0035] In the casing (11), the space between the up-
stream-side partition (71) and the rear surface panel por-
tion (13) is partitioned into two, upper and lower, spaces,
where the upper space forms an inside air-side passage-
way (32), and the lower space forms an outside air-side
passageway (34). The inside air-side passageway (32)
communicates with the room via a duct connected to the
inside air inlet port (23). An inside air-side filter (27) and
an inside air humidity sensor (96) are placed along the
inside air-side passageway (32). The outside air-side
passageway (34) communicates with the outside space
via a duct connected to the outside air inlet port (24). An
outside air-side filter (28) and an outside air humidity sen-
sor (97) are placed in the outside air-side passageway
(34).
[0036] The space between the upstream-side partition
(71) and the downstream-side partition (72) in the casing
(11) is partitioned by the center partition (73) into left and
right portions, where the space on the right side of the
center partition (73) forms a first heat exchanger chamber
(37), and the space on the left side of the center partition
(73) forms a second heat exchanger chamber (38). The
first adsorption heat exchanger (51) is accommodated in
the first heat exchanger chamber (37). The second ad-
sorption heat exchanger (52) is accommodated in the
second heat exchanger chamber (38). Although not
shown in the figures, the electric expansion valve (55) of
the refrigerant circuit (50) is accommodated in the first
heat exchanger chamber (37). These first and second
heat exchanger chambers (37, 38) form the air passage-
ways.
[0037] Each of the adsorption heat exchangers (51,
52) is a so-called "cross-fin-type fin-and-tube heat ex-
changer" with an adsorbent carried on the surface there-
of, and as a whole is formed in a rectangular thick plate
shape or a flattened rectangular parallelepiped shape.
Each adsorption heat exchanger (51, 52) is provided up-
right in the heat exchanger chambers (37, 38) in an ori-
entation such that the front surface and the rear surface
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are parallel to the upstream-side partition (71) and the
downstream-side partition (72).
[0038] In the internal space of the casing (11), a space
along the front surface of the downstream-side partition
(72) is partitioned into upper and lower portions, where
the upper one of the upper and lower partitioned spaces
forms an air-supplying-side passageway (31), and the
lower one forms an exhaust-side passageway (33).
[0039] The upstream-side partition (71) is provided
with four open/close dampers (41-44). Each of the damp-
ers (41-44) is generally formed in a horizontally-oriented
rectangular shape. Specifically, in a portion (upper por-
tion) of the upstream-side partition (71) that is facing the
inside air-side passageway (32), the first inside air-side
damper (41) is attached on the right of the center partition
(73), and the second inside air-side damper (42) is at-
tached on the left of the center partition (73). In a portion
(lower portion) of the upstream-side partition (71) that is
facing the outside air-side passageway (34), the first out-
side air-side damper (43) is attached on the right of the
center partition (73), and the second outside air-side
damper (44) is attached on the left of the center partition
(73).
[0040] The downstream-side partition (72) is provided
with four open/close dampers (45-48). Each of the damp-
ers (45-48) is generally formed in a horizontally-oriented
rectangular shape. Specifically, in a portion (upper por-
tion) of the downstream-side partition (72) that is facing
the air-supplying-side passageway (31), the first air-sup-
plying-side damper (45) is attached on the right of the
center partition (73), and the second air-supplying-side
damper (46) is attached on the left of the center partition
(73). In a portion (lower portion) of the dawnstream-side
partition (72) that is facing the exhaust-side passageway
(33), the first exhaust-side damper (47) is attached on
the right of the center partition (73), and the second ex-
haust-side damper (48) is attached on the left of the cent-
er partition (73).
[0041] In the casing (11), the space between the air-
supplying-side passageway (31) and the exhaust-side
passageway (33) and the front surface panel portion (12)
is partitioned by a partition (77) into left and right portions,
where the space on the right side of the partition (77)
forms an air-supplying fan chamber (36), and the space
on the left side of the partition (77) forms an exhaust fan
chamber (35).
[0042] An air-supplying fan (26) is accommodated in
the air-supplying fan chamber (36). An exhaust fan (25)
is accommodated in the exhaust fan chamber (35). The
air-supplying fan (26) and the exhaust fan (25) are each
a centrifugal-type multi-blade fan (so-called a "sirocco
fan"). The air-supplying fan (26) sucks in the air from the
side of the downstream-side partition (72), and blows the
air out to the air-supplying port (22). The exhaust fan (25)
sucks in the air from the side of the downstream-side
partition (72), and blows the air out to the exhaust port
(21).
[0043] The compressor (53) and the four-way switch-

ing valve (54) of the refrigerant circuit (50) are accom-
modated in the air-supplying fan chamber (36). The com-
pressor (53) and the four-way switching valve (54) are
placed between the air-supplying fan (26) in the air-sup-
plying fan chamber (36) and the partition (77).
[0044] In the casing (11), the space between the first
partition (74) and the first side surface panel portion (14)
forms a first bypass passageway (81). The starting end
of the first bypass passageway (81) communicates only
with the outside air-side passageway (34) and is blocked
from the inside air-side passageway (32). The terminal
end of the first bypass passageway (81) is separated by
a partition (78) from the air-supplying-side passageway
(31), the exhaust-side passageway (33) and the air-sup-
plying fan chamber (36). A fist bypass damper (83) is
provided on a portion of the partition (78) that faces the
air-supplying fan chamber (36).
[0045] In the casing (11), the space between the sec-
ond partition (75) and the second side surface panel por-
tion (15) forms a second bypass passageway (82). The
starting end of the second bypass passageway (82) com-
municates only with the inside air-side passageway (32),
and is blocked from the outside air-side passageway
(34). The terminal end of the second bypass passageway
(82) is separated by the partition (79) from the air-sup-
plying-side passageway (31), the exhaust-side passage-
way (33) and the exhaust fan chamber (35). A second
bypass damper (84) is provided on a portion of the par-
tition (79) that faces the exhaust fan chamber (35).
[0046] The air-supplying-side passageway (31), the in-
side air-side passageway (32), the exhaust-side pas-
sageway (33), the outside air-side passageway (34), the
first bypass passageway (81) and the second bypass
passageway (82) form the air passageways. The first in-
side air-side damper (41), the second inside air-side
damper (42), the first outside air-side damper (43), the
second outside air-side damper (44), the first air-supply-
ing-side damper (45), the second air-supplying-side
damper (46), the first exhaust-side damper (47), the sec-
ond exhaust-side damper (48), the first bypass damper
(83) and the second bypass damper (84) form the open/
close mechanisms.
[0047] Note that the first bypass passageway (81), the
second bypass passageway (82), the first bypass damp-
er (83) and the second bypass damper (84) are not shown
in the right side view and the left side view of FIG. 2.

<Configuration Of Refrigerant Circuit>

[0048] As shown in FIG. 3, the refrigerant circuit (50)
is a closed circuit including the first adsorption heat ex-
changer (51), the second adsorption heat exchanger
(52), the compressor (53), the four-way switching valve
(54) and the electric expansion valve (55). The refrigerant
circuit (50) allows refrigerant, filling the refrigerant circuit
(50), to circulate therethrough to perform a vapor-com-
pression refrigeration cycle. The refrigerant circuit (50)
forms the humidity controlling means.
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[0049] In the refrigerant circuit (50), the compressor
(53) has its discharge side connected to the first port of
the four-way switching valve (54), and its intake side con-
nected to the second port of the four-way switching valve
(54). In the refrigerant circuit (50), the first adsorption
heat exchanger (51), the electric expansion valve (55)
and the second adsorption heat exchanger (52) are con-
nected in this order from the third port to the fourth port
of the four-way switching valve (54).
[0050] The four-way switching valve (54) can be
switched between a first state (the state shown in FIG. 3
(A)) in which the first port and the third port communicate
with each other and the second port and the fourth port
communicate with each other, and a second state (the
state shown in FIG. 3(B)) in which the first port and the
fourth port communicate with each other and the second
port and the third port communicate with each other.
[0051] The compressor (53) is a totally closed type
compressor, in which a compression mechanism for
compressing the refrigerant and a motor for driving the
compression mechanism are accommodated in a single
casing. As the frequency of the alternating current sup-
plied to the motor of the compressor (53) (i.e., the oper-
ation frequency of the compressor (53)) is varied, the
rotational speed of the compression mechanism driven
by the motor is varied, thereby changing the amount of
the refrigerant discharged from the compressor (53) per
unit time. That is, the compressor (53) is capacity-varia-
ble.
[0052] In the refrigerant circuit (50), a high-pressure
pressure sensor (91) and a discharge pipe temperature
sensor (93) are attached to a pipe that connects between
the discharge side of the compressor (53) and the first
port of the four-way switching valve (54). The high-pres-
sure pressure sensor (91) measures the pressure of the
refrigerant discharged from the compressor (53). The dis-
charge pipe temperature sensor (93) measures the tem-
perature of the refrigerant discharged from the compres-
sor (53).
[0053] In the refrigerant circuit (50), a low-pressure
pressure sensor (92) and an intake pipe temperature
sensor (94) are attached to a pipe that connects between
the intake side of the compressor (53) and the second
port of the four-way switching valve (54). The low-pres-
sure pressure sensor (92) measures the pressure of the
refrigerant to be taken into the compressor (53). The in-
take pipe temperature sensor (94) measures the temper-
ature of the refrigerant to be taken into the compressor
(53).
[0054] In the refrigerant circuit (50), a pipe temperature
sensor (95) is attached to a pipe that connects between
the third port of the four-way switching valve (54) and the
first adsorption heat exchanger (51). The pipe tempera-
ture sensor (95) is placed near the four-way switching
valve (54) along the pipe, and measures the temperature
of the refrigerant flowing through the pipe.

<Configuration Of Controller>

[0055] The humidity control apparatus (10) is provided
with a controller (60) as a control unit. Although not shown
in FIGS. 1 and 2, an electrical component box is attached
to the front surface panel portion (12) of the casing (11),
and the control substrate accommodated in the electrical
component box forms the controller (60).
[0056] The controller (60) receives measured values
from the inside air humidity sensor (96), the inside air
temperature sensor, the outside air humidity sensor (97),
the outside air temperature sensor and the sensors (91,
92,...) provided in the refrigerant circuit (50). The control-
ler (60) is connected directly or indirectly with the inverter
of the compressor (53), the inverter of the exhaust fan
(25), the inverter of the air-supplying fan (26), the motors
of the dampers (41-48, 83, 94), the actuator of the four-
way switching valve (54), the motor of the electric expan-
sion valve (55), etc., so that signals can be exchanged
therebetween. Based on these measured values re-
ceived, the controller (60) controls the operations of the
dampers (41-48, 83, 84), the fans (25, 26), the compres-
sor (53), the four-way switching valve (54) and the electric
expansion valve (55) so as to control the operation of the
humidity control apparatus (10). With the control opera-
tion by the controller (60), the operation of the humidity
control apparatus (10) is switched between a dehumidi-
fying ventilation mode, a humidifying ventilation mode,
and a simple ventilation mode.

-Operating Modes-

[0057] The humidity control apparatus (10) of the
present embodiment selectively performs one of a dehu-
midifying ventilation mode, a humidifying ventilation
mode and a simple ventilation mode. The humidity con-
trol apparatus (10) performs the dehumidifying ventila-
tion mode and the humidifying ventilation mode as hu-
midity-controlling modes.

<Dehumidifying Ventilation Mode>

[0058] The humidity control apparatus (10) in the de-
humidifying ventilation mode performs a first operation
and a second operation, which will be described later,
alternately with each other at intervals of a predetermined
period (e.g., at intervals of 3-4 min). In the dehumidifying
ventilation mode, the first bypass damper (83) and the
second bypass damper (84) are always closed.
[0059] In the humidity control apparatus (10) in the de-
humidifying ventilation mode, the outside air is taken into
the casing (11) through the outside air inlet port (24) as
the first air, and the room air is taken into the casing (11)
through the inside air inlet point (23) as the second air.
[0060] First, the first operation of the dehumidifying
ventilation mode will be described. As shown in FIG. 4,
in the first operation, the first inside air-side damper (41),
the second outside air-side damper (44), the second air-
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supplying-side damper (46) and the first exhaust-side
damper (47) are open, and the second inside air-side
damper (42), the first outside air-side damper (43), the
first air-supplying-side damper (45) and the second ex-
haust-side damper (48) are closed. In the refrigerant cir-
cuit (50) in the first operation, the four-way switching
valve (54) is set in the first state (the state shown in FIG.
3(A)), where the first adsorption heat exchanger (51)
serves as the condenser and the second adsorption heat
exchanger (52) serves as the evaporator.
[0061] The first air, which has passed through the out-
side air-side filter (28) flowing into the outside air-side
passageway (34), flows into the second heat exchanger
chamber (38) through the second outside air-side damp-
er (44), and then passes through the second adsorption
heat exchanger (52). In the second adsorption heat ex-
changer (52), the moisture of the first air is adsorbed by
the adsorbent, with the resulting heat of adsorption being
absorbed by the refrigerant. The first air, which has been
dehumidified through the second adsorption heat ex-
changer (52), flows into the air-supplying-side passage-
way (31) through the second air-supplying-side damper
(46), and is supplied into the room through the air-sup-
plying port (22) after passing through the air-supplying
fan chamber (36).
[0062] On the other hand, the second air, which has
passed through the inside air-side filter (27) flowing into
the inside air-side passageway (32), flows into the first
heat exchanger chamber (37) through the first inside air-
side damper (41), and then passes through the first ad-
sorption heat exchanger (51). In the first adsorption heat
exchanger (51), the moisture is desorbed from the ad-
sorbent heated by the refrigerant, and the desorbed
moisture is given to the second air. The second air, which
has been given the moisture through the first adsorption
heat exchanger (51), flows into the exhaust-side pas-
sageway (33) through the first exhaust-side damper (47),
and is discharged to the outside through the exhaust port
(21) after passing through the exhaust fan chamber (35).
[0063] Next, the second operation in the dehumidifying
ventilation mode will be described. As shown in FIG. 5,
in the second operation, the second inside air-side damp-
er (42), the first outside air-side damper (43), the first air-
supplying-side damper (45) and the second exhaust-side
damper (48) are open, and the first inside air-side damper
(41), the second outside air-side damper (44), the second
air-supplying-side damper (46) and the first exhaust-side
damper (47) are closed. In the refrigerant circuit (50) in
the second operation, the four-way switching valve (54)
is set in the second state (the state shown in FIG. 3(B)),
where the first adsorption heat exchanger (51) serves as
the evaporator and the second adsorption heat exchang-
er (52) serves as the condenser.
[0064] The first air, which has passed through the out-
side air-side filter (28) flowing into the outside air-side
passageway (34), flows into the first heat exchanger
chamber (37) through the first outside air-side damper
(43), and then passes through the first adsorption heat

exchanger (51). In the first adsorption heat exchanger
(51), the moisture of the first air is adsorbed by the ad-
sorbent, with the resulting heat of adsorption being ab-
sorbed by the refrigerant. The first air, which has been
dehumidified through the first adsorption heat exchanger
(51), flows into the air-supplying-side passageway (31)
through the first air-supplying-side damper (45), and is
supplied into the room through the air-supplying port (22)
after passing through the air-supplying fan chamber (36).
[0065] On the other hand, the second air, which has
passed through the inside air-side filter (27) flowing into
the inside air-side passageway (32), flows into the sec-
ond heat exchanger chamber (38) through the second
inside air-side damper (42), and then passes through the
second adsorption heat exchanger (52). In the second
adsorption heat exchanger (52), the moisture is desorbed
from the adsorbent heated by the refrigerant, and the
desorbed moisture is given to the second air. The second
air, which has been given the moisture through the sec-
ond adsorption heat exchanger (52), flows into the ex-
haust-side passageway (33) through the second ex-
haust-side damper (48), and is discharged to the outside
through the exhaust port (21) after passing through the
exhaust fan chamber (35).

<Humidifying Ventilation Mode>

[0066] The humidity control apparatus (10) in the hu-
midifying ventilation mode performs a first operation and
a second operation, which will be described later, alter-
nately with each other at intervals of a predetermined
period (e.g., at intervals of 3-4 min). In the humidifying
ventilation mode, the first bypass damper (83) and the
second bypass damper (84) are always closed.
[0067] In the humidity control apparatus (10) in the hu-
midifying ventilation mode, the outside air is taken into
the casing (11) from the outside air inlet port (24) as the
second air, and the room air is taken into the casing (11)
from the inside air inlet port (23) as the first air.
[0068] First, the first operation of the humidifying ven-
tilation mode will be described. As shown in FIG. 6, in
the first operation, the second inside air-side damper
(42), the first outside air-side damper (43), the first air-
supplying-side damper (45) and the second exhaust-side
damper (48) are open, and the first inside air-side damper
(41), the second outside air-side damper (44), the second
air-supplying-side damper (46) and the first exhaust-side
damper (47) are closed. In the refrigerant circuit (50) in
the first operation, the four-way switching valve (54) is
set in the first state (the state shown in FIG. 3(A)), where
the first adsorption heat exchanger (51) serves as the
condenser and the second adsorption heat exchanger
(52) serves as the evaporator.
[0069] The first air, which has passed through the in-
side air-side filter (27) flowing into the inside air-side pas-
sageway (32), flows into the second heat exchanger
chamber (38) through the second inside air-side damper
(42), and then passes through the second adsorption
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heat exchanger (52). In the second adsorption heat ex-
changer (52), the moisture of the first air is adsorbed by
the adsorbent, with the resulting heat of adsorption being
absorbed by the refrigerant. The first air, which has been
deprived of the moisture through the second adsorption
heat exchanger (52), flows into the exhaust-side pas-
sageway (33) through the second exhaust-side damper
(48), and is discharged to the outside through the exhaust
port (21) after passing through the exhaust fan chamber
(35).
[0070] On the other hand, the second air, which has
passed through the outside air-side filter (28) flowing into
the outside air-side passageway (34), flows into the first
heat exchanger chamber (37) through the first outside
air-side damper (43), and then passes through the first
adsorption heat exchanger (51). In the first adsorption
heat exchanger (51), the moisture is desorbed from the
adsorbent heated by the refrigerant, and the desorbed
moisture is given to the second air. The second air, which
has been humidified through the first adsorption heat ex-
changer (51), flows into the air-supplying-side passage-
way (31) through the first air-supplying-side damper (45),
and is supplied into the room through the air-supplying
port (22) after passing through the air-supplying fan
chamber (36).
[0071] Next, the second operation in the humidifying
ventilation mode will be described. As shown in FIG. 7,
in the second operation, the first inside air-side damper
(41), the second outside air-side damper (44), the second
air-supplying-side damper (46) and the first exhaust-side
damper (47) are open, and the second inside air-side
damper (42), the first outside air-side damper (43), the
first air-supplying-side damper (45) and the second ex-
haust-side damper (48) are closed. In the refrigerant cir-
cuit (50) in the second operation, the four-way switching
valve (54) is set in the second state (the state shown in
FIG. 3(B)), where the first adsorption heat exchanger (51)
serves as the evaporator and the second adsorption heat
exchanger (52) serves as the condenser.
[0072] The first air, which has passed through the in-
side air-side filter (27) flowing into the inside air-side pas-
sageway (32), flows into the first heat exchanger cham-
ber (37) through the first inside air-side damper (41), and
then passes through the first adsorption heat exchanger
(51). In the first adsorption heat exchanger (51), the mois-
ture of the first air is adsorbed by the adsorbent, with the
resulting heat of adsorption being absorbed by the refrig-
erant. The first air, which has been deprived of the mois-
ture through the first adsorption heat exchanger (51),
flows into the exhaust-side passageway (33) through the
first exhaust-side damper (47), and is discharged to the
outside through the exhaust port (21) after passing
through the exhaust fan chamber (35).
[0073] On the other hand, the second air, which has
passed through the outside air-side filter (28) flowing into
the outside air-side passageway (34), flows into the sec-
ond heat exchanger chamber (38) through the second
outside air-side damper (44), and then passes through

the second adsorption heat exchanger (52). In the sec-
ond adsorption heat exchanger (52), the moisture is de-
sorbed from the adsorbent heated by the refrigerant, and
the desorbed moisture is given to the second air. The
second air, which has been humidified through the sec-
ond adsorption heat exchanger (52), flows into the air-
supplying-side passageway (31) through the second air-
supplying-side damper (46), and is supplied into the room
through the air-supplying port (22) after passing through
the air-supplying fan chamber (36).

<Simple Ventilation Mode>

[0074] On the other hand, the humidity control appa-
ratus (10) in the simple ventilation mode supplies the
received outside air (OA) as it is into the room as the
supply air (SA) while simultaneously discharging the re-
ceived room air (RA) as it is to the outside as the exhaust
air (EA). The operation of the humidity control apparatus
(10) in the simple ventilation mode will now be described
with reference to FIG. 8.
[0075] In the humidity control apparatus (10) in the sim-
ple ventilation mode, the first bypass damper (83) and
the second bypass damper (84) are open, and the first
inside air-side damper (41), the second inside air-side
damper (42), the first outside air-side damper (43), the
second outside air-side damper (44), the first air-supply-
ing-side damper (45), the second air-supplying-side
damper (46), the first exhaust-side damper (47) and the
second exhaust-side damper (48) are closed. In the sim-
ple ventilation mode, the compressor (53) of the refrig-
erant circuit (50) is shut down.
[0076] In the humidity control apparatus (10) in the sim-
ple ventilation mode, the outside air is taken into the cas-
ing (11) through the outside air inlet port (24). The outside
air, which has passed through the outside air inlet port
(24) flowing into the outside air-side passageway (34),
flows into the air-supplying fan chamber (36) from the
first bypass passageway (81) through the first bypass
damper (83), and is then supplied into the room through
the air-supplying port (22).
[0077] In the humidity control apparatus (10) in the sim-
ple ventilation mode, the room air is taken into the casing
(11) through the inside air inlet port (23). The room air,
which has flown into the inside air-side passageway (32)
through the inside air inlet port (23), flows into the exhaust
fan chamber (35) from the second bypass passageway
(82) through the second bypass damper (84), and is then
discharged to the outside through the exhaust port (21).
[0078] The exhaust fan (25), the air-supplying fan (26)
and the dampers (41-48, 83, 84) form the ventilation
mechanism.

-Abnormality Determination-

[0079] The controller (60), which performs the dehu-
midifying ventilation mode, the humidifying ventilation
mode and the simple ventilation mode as described
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above, also performs an abnormality determination con-
trol as follows. Specifically, the controller (60) monitors
various parts of the humidity control apparatus (10), e.g.,
abnormalities of the compressor (53), the four-way
switching valve (54) and the sensors (91-97), and abnor-
malities of the exhaust fan (25), the air-supplying fan (26)
and the dampers (41-48, 83, 84). When an abnormality
is detected, the controller (60) determines what is the
abnormality related to, and controls the humidity control
apparatus (10) to perform different operations depending
on the determination result. The controller (60) serves
as the abnormality determination means.
[0080] The abnormality determination control will be
described in detail below with reference to the flow chart
of FIG. 9.
[0081] The controller (60) determines in step S1
whether a ventilation mode-related abnormality (the de-
tails of which will be described later) has been detected.
The process proceeds to step S2 when a ventilation
mode-related abnormality has been detected, and to step
S3 when no ventilation mode-related abnormality has
been detected.
[0082] In step S2, the controller (60) shuts down the
operation of the compressor (53), the exhaust fan (25),
the air-supplying fan (26), etc., to entirely shut down the
operation of the humidity control apparatus (10). That is,
neither the humidity-controlling mode nor the simple ven-
tilation mode is performed.
[0083] On the other hand, in step S3, the controller
(60) determines whether a refrigerant circuit-related ab-
normality (the details of which will be described later) has
been detected. The process proceeds to step S4 when
a refrigerant circuit-related abnormality has been detect-
ed, and to Return when no refrigerant circuit-related ab-
normality has been detected.
[0084] Then, in step S3, the controller (60) shuts down
the operation of the compressor (53), actuates the ex-
haust fan (25) and the air-supplying fan (26), opens the
first bypass damper (83) and the second bypass damper
(84), and closes the first inside air-side damper (41), the
second inside air-side damper (42), the first outside air-
side damper (43), the second outside air-side damper
(44), the first air-supplying-side damper (45), the second
air-supplying-side damper (46), the first exhaust-side
damper (47) and the second exhaust-side damper (48).
That is, the refrigeration cycle in the refrigerant circuit
(50) is stopped to shut down the humidity-controlling
mode, but the simple ventilation mode is performed.
[0085] Here, the ventilation mode-related abnormality
refers to an abnormality with which the ventilation mode
cannot be performed normally, e.g., an abnormality of
the exhaust fan (25), an abnormality of the air-supplying
fan (26), and an abnormality of the damper (41-48, 83,
84).
[0086] The abnormality of the exhaust fan (25) can be
detected by comparing the instruction value from the con-
troller (60) to the exhaust fan (25) with the behavior of
the exhaust fan (25) in response to the instruction value.

That is, it can be determined that the exhaust fan (25) is
abnormal when, in response to an instruction value from
the controller (60) to the exhaust fan (25), the exhaust
fan (25) is not exhibiting a behavior according to the in-
struction value. The behavior of the exhaust fan (25) can
be detected based on a motor current, etc.
[0087] As is the abnormality of the exhaust fan (25),
the abnormality of the air-supplying fan (26) can be de-
tected by comparing an instruction value from the con-
troller (60) to the air-supplying fan (26) with the behavior
of the air-supplying fan (26) in response to the instruction
value.
[0088] The abnormality of the damper (41-48, 83, 84)
can be detected by comparing an instruction value from
the controller (60) to the damper (41-48, 83, 84) with the
behavior of the damper (41-48, 83, 84) in response to
the instruction value. That is, it is possible to determine
that the damper (41-48, 83, 84) is abnormal when, in
response to an instruction value from the controller (60)
to the damper (41-48, 83, 84), the damper (41-48, 83,
84) is not exhibiting a behavior according to the instruc-
tion value. The behavior of the damper (41-48, 83, 84)
can be detected by a limit switch, or the like, provided in
the vicinity thereof.
[0089] On the other hand, the refrigerant circuit-related
abnormality refers to an abnormality with which the re-
frigeration cycle cannot be performed normally, includ-
ing, for example, an abnormality of an overcurrent to the
motor of the compressor (53), an abnormality of the in-
verter printed circuit board of the compressor (53), an
operation abnormality of the four-way switching valve
(54), an abnormality of the sensor (91-94), an abnormal-
ity of the refrigeration cycle, etc.
[0090] The abnormality of an overcurrent to the motor
of the compressor (53) can be detected by monitoring
the motor current to the compressor (53). An overcurrent
to the motor can be detected by detecting the motor cur-
rent going out of a predetermined range that is consid-
ered normal.
[0091] The abnormality of the inverter printed circuit
board of the compressor (53) can be detected by moni-
toring the internal data of the inverter printed circuit board.
It is possible to determine that the inverter printed circuit
board is abnormal when the internal data read out from
the inverter printed circuit board is not an expected value.
[0092] The operation abnormality of the four-way
switching valve (54) can be detected by making a com-
parison between the condensation temperature calculat-
ed based on the high-pressure pressure sensor (91) and
the temperature of the refrigerant flowing from the four-
way switching valve (54) to one of the adsorption heat
exchangers (51, 52) that is assumed to be functioning
as a condenser if the four-way switching valve (54) is
operating as instructed by the controller (60), i.e., the
temperature of the refrigerant that is assumed to be the
high-pressure refrigerant. Specifically, if the temperature
of the refrigerant that is assumed to be the high-pressure
refrigerant is less than or equal to the condensation tem-
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perature, the four-way switching valve (54) is not oper-
ating as instructed by the controller (60), and it is possible
to determine that there is an abnormality.
[0093] The abnormality of the sensor (91-94) can be
detected by monitoring the output signal from the sensor
(91-94). It is possible to determine that the sensor (91-94)
is abnormal when the output signal from the sensor
(91-94) represents a value outside an expected range.
[0094] The abnormality of the refrigeration cycle is, for
example, an abnormal increase in the high pressure of
the refrigerant, and can be detected by monitoring the
output signal from the sensor (91-34). It is possible to
determine that the refrigeration cycle is abnormal when
the output signal from the sensor (91-94) represents a
value outside a range for which the refrigeration cycle is
assumed to be performed normally.
[0095] Thus, the controller (60) monitors an abnormal-
ity of the humidity control apparatus (10), and when an
abnormality is detected, the controller (60) determines
the type of the abnormality, and takes a measure accord-
ing to the type of the abnormality. That is, when the de-
tected abnormality is a refrigerant circuit-related abnor-
mality and is not a ventilation mode-related abnormality,
the controller (60) shuts down the humidity-controlling
mode and performs the simple ventilation mode, whereas
when the detected abnormality is a ventilation mode-re-
lated abnormality, the controller (60) shuts down the hu-
midity-controlling mode and does not perform the simple
ventilation mode, irrespective of whether a refrigerant cir-
cuit-related abnormality has been detected.
[0096] Note that when the detected abnormality is a
refrigerant circuit-related abnormality and is not a venti-
lation mode-related abnormality, the controller (60) shuts
down the humidity-controlling mode, and does not always
need to perform the simple ventilation mode. For exam-
ple, the process may shut down the humidity-controlling
mode, and wait for an instruction from the user to perform
the simple ventilation mode.

-Advantages Of Embodiment-

[0097] Therefore, according to the present embodi-
ment, the process detects an abnormality in the humidity
control apparatus (10), and if the abnormality is a refrig-
erant circuit-related abnormality and is not a ventilation
mode-related abnormality, the process shuts down the
operation of the compressor (53) and performs the simple
ventilation mode. Thus, even when a humidity-controlling
mode such as the dehumidifying ventilation mode or the
humidifying ventilation mode cannot be performed nor-
mally, the ventilation mode can be performed as long as
it is possible to perform the ventilation mode. That is,
instead of completely shutting down the humidity control
apparatus (10) because of an abnormality in the humidity
control apparatus (10), an operation that can be per-
formed normally is kept available, so as to prevent the
humidity control apparatus (10) from being shut down
unnecessarily, and it is therefore possible to effectively

operate the humidity control apparatus (10).
[0098] Particularly, since the humidity control appara-
tus (10) of the present embodiment performs the humid-
ity-controlling mode and the simple ventilation mode with
a single apparatus, many of the components are used
both in the humidity-controlling mode and in the simple
ventilation mode. Therefore, by determining whether the
detected abnormality is an abnormality related to the hu-
midity-controlling mode or an abnormality related to the
simple ventilation mode, the simple ventilation mode can
be performed as long as it is possible to normally perform
the simple ventilation mode even if there is an abnormal-
ity in the humidity control apparatus (10).
[0099] In the humidity control apparatus (10) of the
present embodiment, the exhaust fan (25), the air-sup-
plying fan (26) and the dampers (41-48, 83, 84) operate
not only when performing the simple ventilation mode
but also when performing the humidity-controlling mode.
That is, if the exhaust fan (25), the air-supplying fan (26)
and the dampers (41-48, 83), 84) are not operating nor-
mally, neither the simple ventilation mode nor the humid-
ity-controlling mode can be performed normally. There-
fore, if the detected abnormality is a ventilation mode-
related abnormality, the humidity control apparatus (10)
shuts down not only the simple ventilation mode but also
the humidity-controlling mode. Then, it is possible to pre-
vent the simple ventilation mode and the humidity-con-
trolling mode from being performed with an abnormality.

-Variation 1 Of Embodiment-

[0100] In the refrigerant circuit (50) of the present em-
bodiment, a supercritical cycle may be performed, in
which the high pressure of the refrigeration cycle is set
to a value higher than the critical pressure of the refrig-
erant. In such a case, one of the first adsorption heat
exchanger (51) and the second adsorption heat exchang-
er (52) operates as a gas cooler, and the other as an
evaporator.

-Variation 2 Of Embodiment-

[0101] In the humidity control apparatus (10) of the
present embodiment, the adsorbents carried on the first
adsorption heat exchanger (51) and the second adsorp-
tion heat exchanger (52) are heated or cooled by the
refrigerant, but the adsorbents may be heated or cooled
by supplying a cold water or hot water to the first adsorp-
tion heat exchanger (51) and the second adsorption heat
exchanger (52).

-Variation 3 Of Embodiment-

[0102] In the embodiment above, the humidity control
apparatus (10) may be configured as follows.
[0103] As shown in FIG. 10, the humidity control ap-
paratus (10) of this variation includes a refrigerant circuit
(100) and two adsorption elements (111, 112). The re-
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frigerant circuit (100) is a closed circuit in which a com-
pressor (101), a condenser (102), an expansion valve
(103) and an evaporator (104) are connected in this or-
der. When the refrigerant is circulated through the refrig-
erant circuit (100), a vapor-compression refrigeration cy-
cle is performed. The first adsorption element (111) and
the second adsorption element (112) each include an
adsorbent such as zeolite. Each adsorption element
(111, 112) includes many air passageways formed there-
in, and the air comes into contact with the adsorbent as
the air passes through the air passageways.
[0104] The humidity control apparatus (10) of this var-
iation has a normal operation mode in which the dehu-
midifying ventilation mode and the humidifying ventilation
mode are performed, a downtime operation mode in
which the simple ventilation mode and the purge opera-
tion are performed, and a forced shutdown mode in which
the dehumidifying ventilation mode, the humidifying ven-
tilation mode, the simple ventilation mode and the purge
operation are all shut down.
[0105] The humidity control apparatus (10) in the de-
humidifying ventilation mode or the humidifying ventila-
tion mode performs a first operation and a second oper-
ation alternately with each other at intervals of a prede-
termined period. The humidity control apparatus (10) in
the dehumidifying ventilation mode takes in the outside
air as the first air and the room air as the second air. On
the other hand, the humidity control apparatus (10) in the
humidifying ventilation mode takes in the room air as the
first air and the outside air as the second air.
[0106] First, the first operation of the dehumidifying
ventilation mode and the humidifying ventilation mode
will be described with reference to FIG. 10(A). The hu-
midity control apparatus (10) in the first operation sup-
plies the second air, which has been heated through the
condenser (102), to the first adsorption element (111).
In the first adsorption element (111), the adsorbent is
heated by the second air, and the moisture is desorbed
from the adsorbent. The humidity control apparatus (10)
in the first operation supplies the first air to the second
adsorption element (112) so that the moisture in the first
air is adsorbed onto the second adsorption element
(112). The first air, which has been deprived of the mois-
ture by the second adsorption element (112), is cooled
when passing through the evaporator (104).
[0107] Next, the second operation of the dehumidifying
ventilation mode and the humidifying ventilation mode
will be described with reference to FIG. 10(B). The hu-
midity control apparatus (10) in the second operation
supplies the second air, which has been heated through
the condenser (102), to the second adsorption element
(112). In the second adsorption element (112), the ad-
sorbent is heated by the second air, and the moisture is
desorbed from the adsorbent. The humidity control ap-
paratus (10) in the first operation supplies the first air to
the first adsorption element (111) so that the moisture in
the first air is adsorbed onto the first adsorption element
(111). The first air, which has been deprived of the mois-

ture by the first adsorption element (111), is cooled when
passing through the evaporator (104).
[0108] The humidity control apparatus (10) in the de-
humidifying ventilation mode supplies the first air (outside
air), which has been dehumidified, into the room, and
discharges the moisture desorbed from the adsorption
element (111, 112) to the outside together with the sec-
ond air (room air). The humidity control apparatus (10)
in the humidifying ventilation mode supplies the second
air (outside air), which has been humidified, into the room,
and discharges the first air (room air), which has been
deprived of the moisture by the adsorption element (111,
112), to the outside.
[0109] In the humidity control apparatus (10) in the sim-
ple ventilation mode, the compressor (101) of the refrig-
erant circuit (100) is shut down, and the outside air pass-
es through one of the first adsorption element (111) and
the second adsorption element (112) with the room air
passing through the other. Then, the outside air is sup-
plied into the room after passing through the adsorption
element (111, 112), and the room air is discharged to the
outside after passing through the adsorption element
(111, 112). In the humidity control apparatus (10) in the
simple ventilation mode, the passageways for the outside
air and the room air are not switched around.

-Variation 4 Of Embodiment-

[0110] In the embodiment above, the humidity control
apparatus (10) may be configured as follows.
[0111] As shown in FIG. 11, the humidity control ap-
paratus (10) of this variation includes a main unit (150)
and a heat source unit (165).
[0112] The internal space of the main unit (150) is par-
titioned into a supplying passageway (151) and an ex-
haust passageway (152). The starting end of the supply-
ing passageway (151) communicates with an outside air
inlet port (153), and the terminal end thereof communi-
cates with an air-supplying port (154). A utilization-side
heat exchanger (161), a humidification element (162) and
an air-supplying fan (157) are arranged in this order in
the supplying passageway (151) from the starting end
toward the terminal end thereof. The starting end of the
exhaust passageway (152) communicates with an inside
air inlet port (155), and the terminal end thereof commu-
nicates with an exhaust port (156). An exhaust fan (158)
is placed in the exhaust passageway (152).
[0113] The heat source unit (165) is connected to the
utilization-side heat exchanger (161) via a pair of con-
nection pipes (166). Although not shown in the figures,
the heat source unit (165) includes a compressor, an
expansion valve, etc. The heat source unit (165) forms
a refrigerant circuit (167) together with the utilization-side
heat exchanger (161). The utilization-side heat exchang-
er (161) is an air heat exchanger for exchanging heat
between the air and the refrigerant. The refrigerant circuit
(167) selectively performs one of a refrigeration cycle
operation in which the utilization-side heat exchanger
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(161) serves as the evaporator, and a refrigeration cycle
operation in which the utilization-side heat exchanger
(161) serves as the condenser.
[0114] Although not shown in the figures, the humidi-
fication element (162) includes a water passageway and
an air passageway with a moisture permeable membrane
interposed therebetween. Externally-supplied tap water
passes through the water passageway. The air flowing
through the supplying passageway (151) passes through
the air passageway. The moisture permeable membrane
only allows water vapor to pass but does not allow liquid
water to pass.
[0115] The humidity control apparatus (10) of this var-
iation selectively performs one of a dehumidifying venti-
lation mode, a humidifying ventilation mode, and a simple
ventilation mode.
[0116] In the humidity control apparatus (10) in the de-
humidifying ventilation mode, the refrigerant circuit (167)
performs a refrigeration cycle operation in which the uti-
lization-side heat exchanger (161) serves as the evapo-
rator, and the water supply to the humidification element
(162) is shut down. In this operation, the evaporation tem-
perature of the refrigerant in the utilization-side heat ex-
changer (161) is set to a value lower than the dew point
of the outside air. The outside air, which has flown into
the supplying passageway (151), is cooled when passing
through the utilization-side heat exchanger (161), and
the moisture in the outside air is condensed to be drain
water. The outside air, which has passed through the
utilization-side heat exchanger (161), is supplied into the
room through the air-supplying port (154) after passing
through the humidification element (162). The drain water
generated in the utilization-side heat exchanger (161) is
discharged to the outside. The room air, which has flown
into the exhaust passageway (152), is discharged to the
outside through the exhaust port (156).
[0117] In the humidity control apparatus (10) in the hu-
midifying ventilation mode, the refrigerant circuit (167)
performs a refrigeration cycle operation in which the uti-
lization-side heat exchanger (161) serves as the con-
denser, and the water is supplied to the humidification
element (162). The outside air, which has flown into the
supplying passageway (151), is sent to the humidification
element (162) after being heated when passing through
the utilization-side heat exchanger (161). In the humidi-
fication element (162), the air is given to the water vapor,
which has passed through the moisture permeable mem-
brane. The air, which has been humidified through the
humidification element (162), is supplied into the room
through the air-supplying port (154). The room air, which
has flown into the exhaust passageway (152), is dis-
charged to the outside through the exhaust port (156).
[0118] In the humidity control apparatus (10) in the sim-
ple ventilation mode, the operation of the refrigerant cir-
cuit (167) and the water supply to the humidification el-
ement (162) are both shut down, and only the air-sup-
plying fan (157) and the exhaust fan (158) are operated.
The outside air, which has flown into the supplying pas-

sageway (151), passes through the utilization-side heat
exchanger (161) and the humidification element (162) in
this order, and is then supplied into the room through the
air-supplying port (154). The room air, which has flown
into the exhaust passageway (152), is discharged to the
outside through the exhaust port (156).
[0119] Note that the embodiments above are essen-
tially illustrative of preferred embodiments, and are not
intended to limit the present invention, applications there-
of, or the range of applications thereof.

INDUSTRIAL APPLICABILITY

[0120] As described above, the present invention is
useful for a humidity control apparatus for controlling the
humidity inside the room.

Claims

1. A humidity control apparatus comprising:

a casing (11) including an air passageway
(31-34, 37, 38, 81, 82) formed therein; a venti-
lation mechanism (25, 26, 41-48, 83, 84) for ex-
changing an outside air and a room air with each
other via the air passageway (31-34, 37, 38, 81,
82) of the casing (11); and
a refrigerant circuit (50) for controlling a humidity
of the air passing through the air passageway
(31-34, 37, 38, 81, 82), wherein
a humidity-controlling mode is performed in
which an air, of which a humidity is controlled
by actuating the ventilation mechanism (25, 26,
41-48, 83, 84) and causing the refrigerant circuit
(50) to perform a refrigeration cycle, is supplied
into a room,
the humidity control apparatus further compris-
es an abnormality determination means (60) for
monitoring an abnormality inside the apparatus
and determining a type of the detected abnor-
mality,
when the detected abnormality is an abnormality
related to the refrigerant circuit (50) and is not
an abnormality related to the ventilation mech-
anism (25, 26, 41-48, 83, 84), the abnormality
determination means (60) stops the refrigeration
cycle of the refrigerant circuit (50) to shut down
the humidity-controlling mode and keeps avail-
able a ventilation mode in which the ventilation
mechanism (25, 26, 41-48, 83, 84) is actuated
to exchange the outside air and the room air with
each other.

2. The humidity control apparatus of claim 1, wherein
when the detected abnormality is an abnormality re-
lated to the ventilation mechanism (25, 26, 41-48,
83, 84), the abnormality determination means (60)
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shuts down the ventilation mechanism (25, 26,
41-48, 83, 84) and stops the refrigeration cycle of
the refrigerant circuit (50) to shut down the humidity-
controlling mode.

3. The humidity control apparatus of claim 1 or 2,
wherein
the ventilation mechanism (25, 26, 41-48, 83, 84)
includes an exhaust fan (25) provided in the casing
(11) for discharging an air to an outside, and an air-
supplying fan (26) provided in the casing (11) for
supplying an air into the room, and
the abnormality related to the ventilation mechanism
(25, 26, 41-48, 83, 84) includes an abnormality of
the exhaust fan (25) and the air-supplying fan (26).

4. The humidity control apparatus of one of claims 1-3,
wherein,
the ventilation mechanism (25, 26, 41-48, 83, 84)
includes an open/close mechanism (41-48, 83, 84)
provided in the casing (11) for connecting/discon-
necting the air passageway (31-34, 37, 38, 81, 82),
and
the abnormality related to the ventilation mechanism
(25, 26, 41-48, 83, 84) includes an abnormality of
the open/close mechanism (41-48, 83, 84).

5. The humidity control apparatus of one of claims 1-4,
wherein
a compressor (53), a four-way switching valve (54)
and an expansion valve (55) are connected to the
refrigerant circuit (50), and
the abnormality related to the refrigerant circuit (50)
includes an abnormality of the compressor (53), the
four-way switching valve (54) and the expansion
valve (55).
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