1 HUM D TY CONTROL SYSTEM TECHNI CAL FI ELD [0001] The
present invention generally relates to humdity
control systens for controll4ing the level of humdity
Ln tge air and nore specifically it relates to a
umdity control sys | guyr cconpl i sh
adsor bent regengpﬂiibﬁ%gh@%&wg?ﬁygrfom ng a
refrigeration cycle. BACKGROUND ART [0002] As
di scl osed in, for exanple, Patent Docunent | (see
bel ow), hum dity control systens, for regulating the
TECHNIGALSIEDDi dity in the air by the use of adsorbent
and by performing a refrigeration cycle, are well
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. unit is fluidly connected to a refrigerant circuit
refnge\;éhogﬁs Férforms a refrigeration cycle. gl n addition, the
hum dity control systemis provided with danpers for
effecting switching of the air which is delivered to
each adsorption unit. [0003] During the operation of
BACKGROINDAREscri bed humidity control system the
conpressor of the refrigerant circuit operates and a,
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two adsorption units becones an evaporator while the
systemst e reguibasingt theleveli of hwaigdes the oh §¥ribeuse |of adsorbent and by
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_controlling a four-way valve, whereby each agsortpti on .
humidifyiicentrel| sysiemds proyidedniith Besadserpsian apithorlzch A iopunit is made
condenser. £0004] When the hum dity contro|l system.is
up of an agsorbentdiliadcmeshoronisiaer B »pefrgerailine whish 15 pasged completely
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"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



directed to the other adsorption unit which becones an
evaporator and the adsorbent recovers noisture
present in the exhaust air. &n the other hand, when
the humdity control systemis in a dehumdification

s DB SRR LR S ISR S i
e b o BB REE S  BYAR B0 AP e
o g R G e LR M s
0 oSS TRELAEE, S oS PSR o SHOBPRGR g LAY i o
e ol PSS e AR R er B o AR s
s L B0 35 2 TP P ey e i
oo 3o B SnBEL Bbe E TEFRL B B g ontnser
o S 8B s SRR 6OPRR, s wits e

copper pipe and on the surface of each fin. And the
exhavpledk exchange menber is configured such that the
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. (humidity controlled air (SA)), to the indoor space.
PIP€|n addition, it is arranged such that, for exanple,
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formed in the casing and an adsorption element is disposed in the air passageway. QOutdoor

air (OA) is distributed through the adsorption element so that moisture present in the outdoor
air (OA) is adsorbed. 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.
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[0007] Incidentally, in the gbove-descri bed
conventional humdity control system it is necessary
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" system of the first aspect conprises: a refrigerant
SYSili rcuit (60) which includes first and second
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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 main unit (90) which includes: a
main casing (11) having therein 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 main
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




4 exchanger that is functioning as a condenser; and a
conpressor unit (91) which is disposed outside the
mai n casing (11) and in whigh a conpressor (63) of the
refrigerant circuit (60) is provided. [0011] In the
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During the first refrigeration cycle operation,
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[0012] When there is made a change in the circulation direction of refrigerant as
described above, noise is emitted from the compressor (63). However, in the first aspect of
the present invention, the compressor unit (91) including the compressor (63) of the
refrigerant circuit (60) is disposed outside the main casing (11). Since the compressor uni;
(91) can be disposed in a proper place, this makes it possible to provide a quiet, user

comfortable humidity control system. More specifically, the compressor unit (91) which



confortable humdity control system More
specifically, the conpressor unit (91) which 5 nmakes
noi se can be installed at any indoor area where such
sound causes little or no annoyance. Alternatively,
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in an iR area where the nolse causes little or no
compreasggromfg C(@1) is covered with a compressor casing (92) which is shaped like a

hermetically-sealed container.

[0018] According to the sixth aspect of the present invention, emissions of noise from
the compressor are confined within the compressor casing (92), which is effective as a noise
measure, especially when installing the compressor unit (91) which emits noise in an indoor
area where the noise causes little or no annoyance.

[0019] In a seventh aspect of the present invention according to the above first aspect,

the main casing (11) is shaped like a flattened box; and an air supplying fan (25) and an air




[0019] In a seventh aspect of the present invention
according to the above first aspect, the main casing
(11) is shaped |ike a flattgped box; and an air
supplying fan (25) and an air 6 exhausting fan (26)
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ari _inlet opening (21) are opened to provide fluid
further.&ieicti on with ducts (71, 73) in fluid comunication
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ducts (77% 71) 1h ﬂuuj1 zommumcat]on with the indoor space and an outlet openmg (23) and an
inlet opening (21) are opened to provide fluid connection with ducts (71, 73) in fluid
communication with the outdoor space, in the main casing (11).

[0024] In the ninth aspect of the present invention, the humidity control system is
installed in a most suitable place by making utilization of the ducts (71, 72, 73, 74) for
establishing fluid communication between each of the indoor and outdoor spaces and the
main casing (11).

[0025] In a tenth aspect of the present invention, the humidity control system is installed




establishing fluid communi cati on between each of the

i ndoor and outdoor spaces and the main casing (11).
[0025] In a tenth aspect of trhe present invention, the
hum dity control systemis install ed 7 in an
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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).

[0030] In the thirteenth aspect of the present invention, the compressor unit (91) with
the compressor (63) is separately installed, thereby eliminating the need for space for the
installation of the compressor (63) in the main casing (11), and the main casing (11) which is
installed indoors can be downsized. Furthermore, in the this aspect of the present invention,
the internal space of the main 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




installation of the conpressor (63) in the main casing
(11), and the main casing (11) which is installed

i ndoors can be downsi zed. Fugthernore, in the this
aspect of the present invention, the internal space
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communication with the first space (17) through fan side communication openings (75, 76).

[0032] In the fourteenth aspect of the present invention, air drawn into the main casing
(11) flows into either the first or the second air 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 air outflow path (44) passes through the fan




conmuni cation with the first space (17) through fan

si de communi cati on openings (75, 76). [0032] In the
fourteenth aspect of the pregent invention, air drawn
into the main casing (11) flows into either the first

e s oS0 AU SRS B0 raseswrone
e s GRSE ARl R0 P edel B B oy o, 40
one B B Rk ATt ) TSR QS e

the se d air outflow path (46) passes through the
eXha""sl‘t’é‘ﬁfé‘?(L(j;zg;sl'commnication opening (75). O these air

SR s i

[0033] ?”E]H e {jh‘ate ﬂﬁmét %ﬂ‘bll gqsﬁ iy c e G ducts

o PSS s SR e g e

L Y R
. vi ng . openi 4, i nsj i o

R N YL ——

in ca and. in add

with Sy TSRS et ring SheBHE 35 B b oy o8P Rl Spcnin
' .cat i ith th t . W t [

o S B AR, e
[ | . .

the R B9 ¢ om o aid g ot el 3B by oF ol gpoce. Thi

...tLhe duct 71p A2 . .o d is . .

il el b g e 080 g L2 A Mg, provices

hmmnqﬁgqp enent of the piping of the ducts (71, 72, ...)

NG PR Hd e on, provides installation space

[00341s avi ﬁﬁisabﬁ%tgegl 4%1%?:3%9 8‘1{ glieI ! g&g' [hv%ﬁt?cﬁf %{fc%{’di{lg % Q{Segaz%?? thirteenth

nve pove een
o R A A8 o
e il e ARG RGeSyl e
s P TAD BRI Iy LBy SRS

B3 thh ) P SRESL LA 12 ot o side b
e QTS 4], A0S bt M i e s
ek 815, GO 1 1Al EREOTEARE 1 i
o5 BLSIEE G ML RO OSSO0, S i
longitfdlHa1iREEGF the fan side lateral plate (13); a first air inflow path (43) and a second
air inflow path (45), and a first air outflow path (44) .and a second air outflow path (46) are
further provided in the second space (18), wherein, between one of a pair of lateral plates (32,
33) facing both the first heat exchange chamber (41) and the second heat exchange chamber
(42) and the lateral plate (12) opposite the fan side lateral plate (13), the first air inflow path
(43) and the second air inflow path (45) extend along the lateral plate (12) and are

superimposedly arranged in the thickness direction of the main casing (11), and wherein,




air inflow path (45), and a first air outflow path
(44) and a second air outflow path (46) are further
provided in the second spaceq 18), wherein, between
one of a pair of lateral plates (32, 33) facing both
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the direction orthogonal to the fan side lateral plate (13), thereby making it pdssible to reduce
space for the installation of the humidity control system in the longitudinal direction of the
fan side lateral plate (13).

[0037] In a sixteenth aspect of the invention according to the above thirteenth aspect, 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
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and selbidhdal gxéhaﬁgc‘etrs (61, 62) is provided along a top plate of the main casing (11).

[0042] In the eighteenth aspect of the present invention, the piping of the refrigerant
circuit (60) is arranged along the top plate of the main 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.

[0043] In a nineteenth aspect of the present invention according to the above first aspect,
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




and second heat exchangers (61, 62) is provided al ong

a top plate of the main casing (11). [0042] In the
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aspect, a first passageway (41) in which the first heat exchanger (61) is dlsposed and a second

passageway (42) in which the second heat exchanger (62) is disposed are formed in the main
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).

[0047] In the twentieth aspect of the present invention, the first filter part (124a) is
arranged and formed along the outside air (OA) inflow surface of the first heat exchanger (61).

This therefore makes it possible to inhibit the rise in vent pressure loss due to the installation




in vent pressure |oss due to the outdoor filter (124)
being clogged with dust is inhibited. [0046] In a
twenti eth aspect of the presgqt i nvention according to
t he above nlneteenth aspect, a first passageway (41)
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(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. |

[0052] In a twenty-third aspect of the present invention according to the above
nineteenth aspect, the main casing (11) is provided with a take-out opening (161) from which
the outdoor filter (124) can be taken out.

[0053] In the twenty-third aspect of the present invention, the outdoor filter (124) can be




[0051] In the twenty-second aspect of the present
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[0056] 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 in 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)

flows in the second operation, in other words the room air (RA) is passed first through the




flows in the first operation, in other words the room
air (RA) is passed first through the first heat
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[0059] In a twenty-sixth aspect of the present invention according to the above first or
nineteenth aspect, 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 main casing (11); and the humidity control-

system includes an indoor filter (123b) which is disposed in the room air supplying



the first filter part (124a) and is thereafter
expel l ed to the outdoor space. [0058] In the
twenty-fifth aspect of the pjgsent i nvention, the
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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).

[0063] 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 for the indoor filter




mai n casing (11); and an indoor filter (123b) which is
di sposed in the vicinity of an opening part of the
suction opening (163). [0062}7In the twenty-seventh
aspect of the present i nvention, the main casing (11)
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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 suctiomr
fan can be reduced.

[0067] In the twentieth 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 the heat exchangers (61, 62). This therefore inhibits the rise in pressure loss due to




[ 0066] According to the nineteenth aspect of the
present invention, the outdoor filter (124) is
arranged and forned al ong thegoutside air (OA) inflow
surface of each of the heat éexchangers (61, 62).
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removed 8tr&¥dorh 1fidoeby BrveAiiy thb Sutdoor 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).

[0072] According to the twenty-fifth 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




main casing (11). This therefore makes it possible to
i nprove the nmaintainability of the outdoor filter
(124). [0071] According to tﬂg twenty-fourth aspect of
the present invention, during the first and second
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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 is a schematic cross section view of a compressor unit of the first
embodiment;

Figure 5, comprised of Figures 5(A), 5(B), and 5(C), is a schematic constructional
diagram of the main unit showing the flow of air in a first operation of the dehumidification

mode, wherein Figure 5(A) is a view taken in the direction of arrows X-X of Figure 5(B),




[0075] Figure 1 is a perspective view of a main unit
according to a first enbodi nent of the present

i nvention; Figure 2, corrprisg? of Figures 2(A), 2(B),
2(C), is a schematic constructional diagramof the
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' Sriful P Rl SPERl AP Ad 9( AN £58faeié Cohstructional
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 main unit 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 main unit, 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




direction of arrows Y -Y of Figure 7(B); Figure 8,
conprised of Figures 8(A), 8(B), and 8(C), is a
schemati c constructional diagramof the main unit
showi ng the flow of air in a second operation of the
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frontsci a main unit accordl ng to a fourth enbodi rent of the
b ésent invention, wherein Figure 11(A) is a view
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operation, wherein Figure 14(A) is a top plan view of a main unit, Figure 14(B) is a view of

the inside of the main unit when viewed from the left-hand side, and Figure 14(C) is a view of
the inside of the main unit when viewed from the right-hand side; and

Figure 15 is a top plan view of the main unit showing an operation of taking out a
filter in the main unit of the fifth embodiment.
REFERENCE NUMERALS IN THE DRAWINGS
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rear side, and Figure 12(E) is a view of the inside of
the main unit when viewed fromthe front side; Figure
13, conprised of Figures 13(49, 13(B), and 13(C), is a
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wherein Figure 13(A) is a top plan view of

a i.n if,..Figure 1 is aviewof the inside of
Se‘io_ﬁ‘g? 'aﬁﬁﬁ{?i(fm\/ﬁ% awajx(ﬂg%e)fromthe | eft - hand side, and

g Fi gure 13(C) is a viewof the inside of the main unit
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igur.e 14(C) i.s a.view of the inside of the main unit
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.enboldi mafnt. REFERENCE NUMERALS I N THE DRAW NGS [0076]
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. limt the present. invention, its application, or its
applicqtighy o 1} Tag, pT aplicefipn:
FIRST EMBODIMENT OF THE INVENTION
[0078] In the following, a first embodiment of the present invention is described in
detail with reference to the drawings.
[0079] As shown in Figures 1 through 3, the present embodiment provides a humidity
control system (10) for room air dehumidification/humidification. The humidity control
system (10) includes a main unit (90) which is installed in, for example, an indoor space
under the roof and a compressor unit (91) which is installed outdoors. 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
main unit (90), as viewed from the upper right side of Figure 2.
[0080] The humidity control system (10) has 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.

[0081] As shown in Figure 2, the main unit (90) has a main casing (11) provided with an




FI RST EMBODI MENT OF THE | NVENTI ON [0078] In the
follow ng, a first enbodi nent of the present invention
i s described in detail wthojeference to the

drawi ngs. [0079] As shown in Figures 1 through 3, the
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the sec-gf‘lg l&t@%‘l g?&éjﬁo‘ﬁ? Flgﬁr n?%ﬁlgaaéﬁ glg% %ﬁat%lﬁ% B2 is located

at a lowENi§SHSHish bPﬁe%aoﬁﬁ%t@ﬁFBlﬁfE (13) on the side of the third lateral plate (14).
{0083] 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 main 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 main 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 main 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 main




and fourth lateral plates (13, 15) and the top plate.
[0082] An outside air inlet opening (21) is fornmed in
the first lateral plate (12)o4i.e., the left sidewall
part of the main casing (11) More specifically, the
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addition, a supply air outlet opening (24) is
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space ed by thée first partition
[0086]P! @t §1ived fnr{hé’ sédoﬁ@%pé&@Qléﬁéﬁthe main 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




hand portions of which the forner on the right side of
the first partition plate (31) becones a first space
(17) and of which the latterpygn the left side of the
first partition plate (31) becomss a second space
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partition plate (33) is divided by the
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defined between the third partition plate (33) and the fourth lateral plate (15) of the main
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 latter underlying the fifth partition plate (35) constitutes a first air inflow

path (43) and of which the former overlying the fifth partition plate (35) constitutes a first air




the former on the right side of the sixth partition
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partition plate (33), allows fluid commumcauon between the portion of the second heat

exchange chamber (42) situated under the second heat exchanger (62) and the first air inflow
path (43). The third opening (53), formed in the 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 air outflow path (44).

The fourth opening (54), formed in the upper left hand portion of the third partition plate (33),

allows fluid communication between the portion of the second heat exchange chamber (42)
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[0095] With reference to Figure 4, there is shown a compressor casing (92) which is

shaped like an approximately rectangular parallelepiped, hermetically sealed container. The
compressor casing (92) has an outer wall part (93) of steel and a sound proof wall part (94) of
urethane foam. Arranged in the compressor casing (92) are the compressor (63) and the
four-way valve (64) which are disposed in the refrigerant circuit (60). Figure 4 omits

diagrammatical representation of the four-way valve (64). The sound proof wall part (94)




the second partition plate (32), allows fluid

comruni cati on between the portion of the first heat
exchange chanber (41) situat under the first heat
exchanger (61) and the second air inflow path (45).
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in“the ref |gerant circuit (60). Figure
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way of Yhe pffind Qﬁa@%ﬁ?%ﬁ&ﬁn§ ?§1a‘? %nfl9Ben by way of 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 extended to outside the main casing
(11) by way of the piping arrangement openings (31a, 36a) and then by way of a through-hole
of the second lateral plate (13) of the main casing (11), and is fluidly connected to a fourth
port of the four-way valve (64) by way of a through-hole of the compressor casing (92). 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.




[0096] Referring to Figure 1 and to Figure 3, the
refrigerant circuit (60) is described. [0097] The
first and second heat exchang&rs (61, 62) of the
refrigerant circuit (60) are each forned by a -
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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 outside the indoor space.

[0103] In the first place, a first operation of the dehumidification mode is described with
reference to Figures 3, 5. In the first operation, regeneration of the adsorbent of the first heat

exchanger (61) is accomplished while dehumidification of the outside air (OA) as a first air




operation is selectively swtchable between a first
state (as indicated in Figure 3(A)) in which the
first and third ports are brgught into fluid
comuni cation with each other and the second and
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as a first air
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 air outflow path (44) from the first heat exchange

chamber (41) through the third opening (53). Thereafter, the second air stream is drawn into




streamis acconplished in the second heat exchanger
(62). [0104] In the first operation, the four-way
valve (64) in the refrigerangpcircuit (60) is
switched to a state as indicated in Figure 3(A). Wen

o Fob b B VA B RBR  pe 9
the oufsiff of e Yl tj%wat(?é’% " performed in which

o081 ;w i ﬁi%@resﬁ%‘éﬁﬁ O §nt§‘§3%§3?§¥ gfdhe 1
s aerh Q402 1 RSEAA BB S ASR B B hamber
s LS ARG DS e g o ot

not or r at ed on val VE

stecam B H0SE Tor UGB, S0P g 4t BBl Hetirer g In te
secomiﬁaa?sébsg%‘%“%i?ﬂd e M0, by o o
adsorbg% ﬁs{ﬁag g} Lg%t) Sélﬁ\l\fl (3{: §f g@ a%e%ongdg g%'t l%ggleagger n&?h The resulting
heat og B@@gﬁfoiﬁ{s at% er)o%d %}2 #lgeGlef ergrqtd' ? r}'1r§t' dir tEgan{ 'dEl’f'Jmldlﬁed in the

ope rd openi

seconuglgegg é)g:lht%!l]%elrf %igt OW. (ﬁ.ﬁ EJ] %15(65% c)énfl a?rrqutw Pg&gﬁ@h@&ﬁ‘?@ Qegond heat
exchangg % g 1‘@%} ’thrgu h}%uerl oﬁ)%ﬂmgggéf ?%%?ers gﬁr%teﬁrps glg stream IS.
drawn i (%R)tﬁg afr s%i;ggnr?gd%e(rzs & EOQ’MB 11&1 ﬁfr&]&gimetgg ts ;?ﬂ r&labﬁtlet opening

as’a Fedm I8 supp

(24)mpoe§1% §&&8*&§‘ ?l)é&? Aje\nd outside air (OA) as a fi rst

ream i ied to the second heat exchanger

[0109]( 62) ny[eo WQ{LeJXB a%fo!nf bEdhd heh@nﬁl?f?%ﬂgn ahbds gg SRR with

rom nS| de air 1n ening (22

referergg aféi g%gﬁ%e 2121 tﬁ%gécian{? g%ﬁn?%d gg@keerajtslglg gf] f g.lci?orbent of

the sedgﬂﬁghgéﬁf eﬁ(@flzthg(z 13 fhchi 11£He'ﬂ%d R RImREAR08 Of fe air (OA)

air s reami1s passe ovvnvvar from
In the
ﬁlgpﬁy%%ﬁlﬁg@%gg) ngéedrﬁ%%ﬁ?%hh%&gg ggrrﬂwt supported on
t he f i
(o110] 02 P8 B pSgul b0 S el B SRISErkf Hrl 0

sthch&?} P E‘t‘§t4=:‘3‘gsS Hh&d by ﬁlguﬂ@s@gur WHehUs e %@Jt@%? FiE@@ 3(B) the

adsorbent 1s fed to the cond air streamfl ow ng

compr5§§51° n?lstﬂ}Su Ht "u?tB B&atiof tEH AR %’e"raxft &Ldirculi&d ﬁ%@%ré%rént circuit

stream noi st r|ze |nthef|rs heat exchanger

|
(60) sb 0. t?%é&ts a ﬁéggct)ﬁd; )r(%:ffi g r%ﬂé&?’ tc%élb ro&%ﬂti}kll)oié’t }F]é?fooﬁrg&dl :l%x] e‘mthﬁllmrth@ Hirst heat

exchar%@le 6N béc’iﬁ”ﬁes AN RSB -ant Nie SREAHHI hadt! ex@hhiBRM (62) becomes a

rawn i nt o
condenser.

[0111] More specifically, the refrigerant emitted 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).

Then, the refrigerant is drawn into the compressor (63) where it is compressed. And the




32 the air exhausting fan (26) and is discharged,
through the exhaust air outlet opening (23), to' the
outside of the roomas exhaugg air (EA). [0108]
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opemn%)iﬁ'ffﬂ%ﬁvér@&)through the first opening (51), into the first heat exchange chamber
(41) from the first air 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 air outflow path (46) from the first heat exchange

chamber (41) through the seventh opening (57). Thereafter, the first air stream is drawn into




Then, the refrigerant is drawmn into the conpressor
(63) where it is conpressed. And the 33 conpressed
refrigerant is again expellegysfromthe conpressor

(63). [0112] In addition, in the second operation, the
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44 rom the second heat exchange chanber (42)
exch gﬁl)@éh the fourth opening (54). Thereafter, the
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(58) are placed in the closed state. As can be seen from Figure 7, 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.

[0119] 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 air 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




exchanger (61) flows out to the second air outflow
path (46) fromthe first heat exchange chanber (41)
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[ opening (58) are placed in the closed state.
Supply%sug{sté{?' be seen fromFigure 7, the first heat exchanger
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from the room air (RA) as a first air stream is accomplished in the first heat exchanger (61).

[0122] In the second operation, the four-way valve (64) in the refrigerant circuit (60) is
switched to a state as indicated by 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.

[0123] Additionally, in the second operation, the second opening (52), the third opening




(22) is delivered, through the sixth opening (56),
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second air inflow path (45).4fn the second heat
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The mlo®irk F8EFHEd frbfGHE hdsorbent 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 air outflow path (46), and
then through the air supplying fan (25) and is supplied through the supply air outlet opening
(24) into the room as supply air (SA).

ADVANTAGEOUS EFFECTS OF THE FIRST EMBODIMENT

[0126] In the present embodiment, the compressor (63) is arranged on the side of the




(60) so that a second refrigeration cycle operation is
performed in which the first heat exchanger (61)
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addition, air in the second air outflow path (46) can be smoothly drawn in from the inlet
opening (27) of the air supplying fan (25).

[0129] In addition, the piping of the refrigerant circuit (60) is arranged along the top
plate of the main casing (11). This piping arrangement makes it possible to install the
refrigerant circuit (60) from above as well as to perform maintenance work on the refrigerant

circuit (60) from above.

SECOND EMBODIMENT OF THE INVENTION




passes through the eighth opening (58), then through
the second air outflow path (46), and then through
the air supplying fan (25) agg is supplied through the
supply air outlet opening (24) into the room as
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[0132fF aWnak (hdfdaRiPtyNBainoRible-dashed line of Figure 9, in the main 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).

[0133] As a result of the above, the outdoor ducts (71, 73) are arranged side by side in




opening (27) of the air supplying fan (25). [0129] In
addition, the piping of the refrigerant circuit (60)
is arranged along the top phgte of the main casing
(11). This piping arrangement makes it possible to
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[0137] In addition to the above, in the second space (18), the first and second ai{
outflow paths (44, 46) for the outflow of air are provided between the other continuous side of
the two heat exchange chambers (41, 42) and the second lateral plate (13), and these outflow
paths extend along the second lateral plate (13) and are arranged superimposedly in the
thickness direction of the main casing (11). To this arrangement, the third partition plate
(33) is provided with four openings (53, 54, 57, 58).

[0138] The first air outflow path (44) is in fluid communication with the first space (17)

through the second fan side communication opening (76) and the second air outflow path (46)




outside air inlet duct (71) is fluidly connected to
the outside air inlet opening (21) of the fourth
lateral plate (15) and the exfjaust air outlet duct
(73) is fluidly connected to the exhaust air outlet
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{0142] 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 10. 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).

[0143] 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 air inflow path (45). In the first heat exchange chamber (41), the




[0137] In addition to the above, in the second space

(18), the first and second air outflow paths (44, 46)
for the outflow of air are pygvided between the other
conti nuous side of the two heat exchange chanbers
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ADVANTAGEOUS EFFECTS OF THE THIRD EMBODIMENT

{0145} In accordance with the humidity control system (10) of the present embodiment,
the first and second air inflow paths (43, 45) are provided along one continuous side of the-
first and second heat exchange chambers (41, 42) which are defined side by side in the
longitudinal direction of the second lateral plate (13), while the first and second air outflow
paths (44, 46) are provided along the other continuous side of the first and second heat

exchange chambers (41, 42), and the humidity control system, i.e., the main casing (11), has a

shape which is elongated in a direction orthogonal to the second lateral plate (13).




[0142] In addition, in the first operation, the second
opening (52), the third opening (53), the fifth
opening (55), and the elghth4?pen|ng (58) are placed
in the open state, while the first opening (51), the
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superimposedly in the thickness direction of the main casing (11). To this arrangement, the
second partition plate (32) is provided with four openings (51, 52, 55, 56).

[0151] In addition, the first and second air outflow paths (44, 46) for the outflow of air
are provided between the other continuous side of the two heat exchange chambers (41, 42)

and the second lateral plate (13), and these outflow paths extend along the second lateral plate

(13) and are arranged superimposedly in the thickness direction of the main casing (11). To




drawn into the air supplying fan (25) by way of the
first fan side communi cation opening (75 and is
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Thereafter, the refrigerant is drawn into the compressor (63) where it is compressed. And

accor

the compressed refrigerant is again expelled from the compressor (63).

[0156] 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 11, 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).
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absorbed by the refrigerant. The first air stream dehumidified in the second heat exchanger

(

(62) flows out to the second air 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 room as supply air (SA).

[0159] In accordance with the humidity control system (10) of the present embodiment,

its depthwise width in Figure 11 can be reduced.

FIFTH EMBODIMENT OF THE INVENTION




[0155] More specifically, the refrigerant expelled
fromthe conpressor (63) dissipates heat and is
condensed in the first heat ggchanger (61).
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rectangular box, and an air passageway for providing fluid communication between the
indoor and outdoor spaces is formed in the inside of the main casing (11). In the main
casing (11), a first lateral plate (111) is formed on the rearmost side while a second lateral
plate (112) is formed on the frontmost side.

[0164] A first inlet opening (115), through which outside air (OA) from the outdoor

space is drawn in, is formed in a lower side portion of the first lateral plate (111) situated on

the left hand side thereof, while a second inlet opening (116), through which room air (RA)




chanmber (42) fromthe first air inflow path (43). In
the second heat exchange chanber (42), the first air
stream passes through the seggnd heat exchanger (62)
in the direction fromthe second partltlon plate (32)
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space

contains therein an air supplying fan (25).

[0167] The space defined between the first partition plate (113) and the second partition
plates (114) is 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.

[0168] The first heat exchange chamber (41) is formed on the left hand side of the

central partition plate (120) and accommodates therein a first heat exchanger (61). As




(10) in accordance with the present enbodinent is
described here. In Figure 12, Figure 12(A) is a top
plan view of the main unit (£p), Figure 12(B) is a
view of the inside of the main unit (90) when viewed
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an inflow surface into which outside air (OA) flows is formed in the lower side of the second

heat exchanger (62).

[0171] In addition, in the lower side of the second heat exchanger (62), a second filter
(124b) is arranged and formed along the outside air inflow surface. The second filter (124b)
constitutes a second filter part and is arranged so as to cover the entire area of the lower side

of the second heat exchanger (62). The second filter (124b) catches dust particles present in

a stream of outside air flowing into the second heat exchanger (62).




[0166] The air exhausting side passageway (132) is
divided into two spaces, a |lower space and an upper
space, of which the latter ig gbrought into fluid
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opening (151), a second upper rear opening (152), a first lower rear opening (153), and a

second lower rear opening (154). The first upper rear opening (151) is formed in an upper
left hand portion of the first partition plate (113) and the second upper rear opening (152) is
formed in an upper right hand portion of the first partition plate (113). In addition, the first
lower rear opening (153) is formed in a lower left hand portion of the first partition plate
(113) and the second lower rear opening (154) is formed in a lower right hand portion of the
first partition plate (113).

[0176] Each of the first to fourth openings (151, 152, ...) is provided with a respective




the first heat exchanger (61). The first filter (124a)
catches dust particles present in a stream of outside
air flowng into the first hﬁ%t exchanger (61). [0170]
The second heat exchange chanber (42) is formed on the
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opening/closing damper. Each of the opening/closing dampers of the openings (155, 156,

...) is switchable between the open state and the closed state independently of the other.
When the first upper front opening (155) enters the open state, the front 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 second upper front opening
(156) enters the open state, the front side upper passageway (145) and the upper space of the

second heat exchange chamber (42) are brought into fluid communication with each other.




(144) is in fluid comunication with the outdoor space
through the first inlet opening (115). [0174] The
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the refrigerant circuit (60) enters a first state (i.e., the state as shown in Figure 3(A)), wherein
the first heat exchanger (61) functions as a condenser while on the other hand the second heat
exchanger (62) functions as an evaporator.
[0182]  As shown in Figure 13, when the air supplying fan (25) and the air exhausting
fan (26) are brought into operation, outside air (OA) is drawn into the main casing (11)

through the first inlet opening (115) and then flows into the rear side lower passageway (144),

while room air (RA) is drawn into the main casing (11) through the second inlet opening (116)
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upper passageway (145) from the first upper front opening (155). 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).

[0186] On the other hand, room air (RA) being distributed through the rear side upper

passageway (143) enters the upper space of the second heat exchange chamber (42) from the

second upper rear opening (152). This room air travels downwardly and is distributed

through the inflow space of the second heat exchanger (62). In the second heat exchanger
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opening/closing damper of each of the first upper rear opening (151), the second lower rear
opening (154), the second upper front opening (156), and the first lower front opening (157)
is placed in the open state, while the opening/closing damper of each of the second upper rear
opening (152), the first lower rear opening (153), the first upper front opening (155}, and the
second lower front opening (158) is placed in the closed state.

[0190] Accordingly, outside air (OA) being distributed through the rear side lower
passageway (144) enters the lower space of the second heat exchange chamber (42) from the

second lower rear opening (154). This outside air is distributed in a direction from the lower
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removal of the dust trapped at the lower 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).

[0194] 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 front side lower passageway (146) from the first lower front
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lower front opening (158) is placed in the open state, while the opening/closing damper of the
first upper rear opening (151), the second lower rear opening (154), the second upper front
opening (156), and the first lower front opening (157) is placed in the closed state.

[0198] Accordingly, outside air (OA) being distributed through the rear side lower

passageway (144) enters the lower space of the first heat exchange chamber (41) from the first

lower rear opening (153). This outside air is distributed in a direction from the lower to the




[0191] The air, from which dust was renoved by the
second filter (124b) and which was dehumdified by

t he second heat exchanger (635 as descri bed above,
flows into the front side upper passageway (145) from
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particR8 tBlpped at the lower side of the second filter (124b) in the aﬁ:er mentioned second
operation, are blown away therefrom by air flowing downwardly through the second filter
(124b). In this way, removal of the dust trapped at the lower side of the second filter (124b)
is accomplished. Then, the dust is pressure-fed to outside the second heat exchange chamber
(42) by the air which has passed through the second filter (124b).
[0202] The air, which gave moisture to 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 front side lower passageway (146) from the second lower front opening




a first state (i.e., the state of Figure 3(A)),
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funct’ioning as a condens t he adsorbent” of the first
upper passageway (145) from the second upper front opening (156). 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).

[0206] On the other hand, rcom air (RA) being distributed through the rear side upper
passageway (143) enters the upper space of the first heat exchange chamber (41) from the first
upper rear opening (151). Then, this room air flows downwardly and is distributed through

the inflow space of the first heat exchanger (61). Here, moisture present in the air is




heat exchanger (61) is heated by the refrigerant and

noi sture i s desorbed fromthe adsorbent. The desorbed
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the air which has passed
Spacetﬁﬁmgh t%e Sec%o%ér?r@ e?) (124b). [0202] The air,
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descri bed above to the front side | ower

(124) P@é??%vg&\’%ﬁd Edhd £16MMbbtAGhS BERRE sthrPR offthO kst FRAN R Banger (61)

8). Then, this air 1s drawn into the suction
and the R gurﬁfce ol %e%ef:oxﬁf‘lﬁ%‘t‘élch&%ef 62)(BExkbl th it p&¥8Mle to reduce

space of the air exhausting side passageway (132) and
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space fromthe air exhausting opening (118)
particles adhering to the outdoor filter (124) are automatically removed therefrom by the use
of room air (RA), thereby making it possible to reduce the frequency of maintenance and
replacement of the outdoor filter (124).
[0210] Furthermore, in thé present embodiment, the first and second take-out openings
(161a, 161b) are provided in the right lateral plate (110a) of the main casing (11).

Consequently, as shown in Figure 15, the indoor filter (123b) can be taken out of the main

casing (11) from the first take-out opening (161a) for the purpose of maintenance and the

outdoor filter (124) can be taken out of the main casing (11) from the second take-out opening




[0203] Next, the description wll be nade with respect
to the second operation of the humdification node by
maki ng reference to Figure 14g 1IN the second operation
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as an evaporator. The t1ng heat of adsorption is

[0215]22§ggﬁ gg(rhlﬁlﬂn, jnané &frbidRE aRbolithehie tel fosf-whgahlve (64) is used as a
reversal mechanism. Alternatively, it may be arranged such that the circulation direction of
refrigerant is reversed by a reverse mechanism made up of four electromagnetic valves
connected in bridge configuration.

[0216] 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 may be used, for example, corrugated fin heat exchangers.




[0207] The air after passage through the first heat

exchanger (61) is distributed in a direction fromthe
upper to the | ower side of t first filter (124a). At
this tinme, dust particles, trapped at the | ower side
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exchange chanber (41) by air which has passed through
the first filter (124a). [0208] The air, which gave
noi sture to the adsorbent of the first heat exchanger
(61) and which is containing dust renoved fromthe
first filter (124a) as described above, flows into
the front side | ower passageway (146) fromthe first
| ower front opening (157). Then, this air is drawn
into the suction opening of the air exhausting fan
(26) in the |lower space of the air exhausting side
passageway (132) and is discharged, as exhaust air
(EA), to the outdoor space fromthe air exhausting
openi ng (118). ADVANTAGEQUS EFFECTS OF THE FI FTH
EMBCODI MENT [0209] In the humidity control system (10)
of the present enbodi ment, the outdoor filter (124)
is arranged and fornmed al ong both the inflow surface
of the first heat exchanger (61) and the inflow
surface of the second heat exchanger (62), thereby
making it possible to reduce the rise in pressure
| oss due to the installation of the outdoor filter
(124). In addition, dust particles adhering to the
outdoor filter (124) are autonmatically renoved
therefrom by the use of roomair (RA), thereby making
it possible to reduce the frequency of mai ntenance and
repl acenent of the outdoor filter (124). [0210]
Furthernmore, in the present enbodinent, the first and
second take-out openings (16la, 161b) are provided in
the right lateral plate (110a) of the main casing
(11). Consequently, as shown in Figure 15, the indoor
filter (123b) can be taken out of the main casing
(11) fromthe first take-out opening (16l1a) for the
pur pose of maintenance and the outdoor filter (124)
can be taken out of the main casing (11) fromthe
second take-out opening 58 (161b) for the purpose of
mai nt enance. This therefore facilitates the
mai nt enance and




repl acenent of each of the filters (123b, 124). OTHER
EMBODI MENTS [ 0211] The hum dity control system (10) of
the third enbodinent (Figuregg0) may be of a
so-called "cassette" type in mhlch in the bottom
late (not shown) of the main casing (11), the supply
ir outlet opening (24) is fornmed under the air
supplying fan (25) and, in addition, the inside air
inlet opening (22) is forned under the second air
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ore nent's st and second heat
exchangers (61 62) are fornmed by fin and tube heat
exchangers of the cross fin type. Gher than this

type ffe ngtﬁ dnﬁx & st@ﬁ'lyop%laﬂﬁeij whOeinC ¥R Bbfipressor unit (91)

corrugate eat exchangers.
houses therein a reversal mechanism (64) for reversing the circulation direction of refrigerant

in the refrigerant circuit (60).

3. The humidity control system of claim 2, wherein the compressor unit (91)

houses therein an expansion mechanism (65) of the refrigerant circuit (60).

4. The humidity control system of claim 1, wherein the compressor unit (91) is

installed outdoors.




| NDUSTRI AL APPLI CABI LI TY [0217] As has been descri bed
above, the present invention is useful for humdity
control systens which perfqu1refrigeration cycl es
for the regeneration and cool'ing of adsorbent. 60
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circulation direction of refrigerant; a main unit (90)
mhich i ncludes: a main casing (11) havi ng therein an
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main d34 gi y control system of cl ai m 1, wherein the
co% eg'sor unit (91) houses therein a reversal

mechani sm (64) for reversing the circulation direction
of refrigerant in the refrigerant circuit (60). 3.
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9. The humidity control system of claim 1, wherein, in the main 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.

10. The humidity control system of claim 9, wherein the humidity control system is

installed in an under-roof space.

11. The humidity control system of claim 9, wherein the humidity control system is




5. The hum dity control systemof claim1, wherein the
conpressor unit (91) is installed in an indoor
machinery room 6. The hum dgby control system of
claim1, wherein the conpressor unit (91) is covered
: | . casing (92) which is shaped like a
1““”%%?&8?#@@??§@§§§%%d container. 7. The humdity contro
systemof claim1l, wherein: the main casing (11) is
shaped like a flattened box; and an air supplying fan
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(22) are opened to provide direct fluid conmrunication
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disposed in the second space (18).

14. The humidity control system of claim 13, 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 main
casing (11) orthogonal to the fan side lateral plate (13), and an air exhausting opening (235
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), 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




communi cation with the outdoor space. 13. The humdity
control systemof claiml1l, wherein: the humdity

control systemincludes an av\kr% supplying fan (25) and
an air exhausting fan (26) ich are disposed in the
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exchanger (62) i's acconnndated are defined adjacently
side by side in a direction 63 orthogonal to the fan
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plate ai’ outflow path

in the second space (18), 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);

a first air inflow path (43) and a second air inflow path (45), and a first air outflow
path (44) and a second air outflow path (46) are further provided in the second space (18),
wherein, between one of a pair of lateral plates (32, 33) facing both the first heat exchange
chamber (41) and the second heat exchange chamber (42) and the lateral plate (12) opposité
the fan side lateral plate (13), the first air inflow path (43) and the second air inflow path (45)

extend along the lateral plate (12) and are superimposedly arranged in the thickness direction




(46) extend along the other of the pair of lateral
plates (32, 33) and are superinposedly arranged in
the thickness direction of tgg main casing (11); and
the outflow paths (44, 46) are in fluid comruni cation
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' : 6 16. The hum dity control system of
Comm%ﬁgﬁfr%g%g?&é%égéfz@t he air supplying fan (25)

18. The humidity control system of claim 13, 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 main casing (11).

19. 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).




and the air exhausting fan (26) are each fornmed by a
respective nmulti-blade fan which is configured to
draw in air froma lateral s§§e of a fan casing
thereof and then deliver it forward and which is

di sposed such that the center of axle of its inpeller
is oriented in the thickness direction of the main
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for fluid connection with the first and second heat
exchangers (61, 62) is provided along a top plate of
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aremtf’%a]l‘g“ﬁ 3@ t he second heat exchanger (62). 65
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0S are forned in- the main casing (11); and the
h&ﬂeﬂﬁéﬁﬁcigyrlter (124) conprises a first filter part

(124a) disposed in the first passageway (41) and a
second filter part (124b) dlsposed in the second
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second heat exchanger (62) lie on approximately the same plane.

23. The humidity control system of claim 19, wherein the main casing (11) is

provided with a take-out opening (161) from which the outdoor filter (124) can be taken out.

24. The humidity control system of claim 20, 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




i nflow surface of the first heat exchanger (61) and
the outside air inflow surface of the second heat
exchanger (62). 22. The hum gty control system of
claim 21, wherein, in the main casing (11), the first
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26. The humidity control system of either claim 1 or claim 19, 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 main casing (11); and

the humidity control system includes an indoor filter (123b) which is disposed in the

room air supplying passageway.




expelled to the outside space, and a second operation
in which outside air is distributed first through the
second filter part (124b) an? then through the second
heat exchanger (62) and is Eereafter supplied to the
i ndoor space while sinultaneously roomair is
distributed first through the indoor filter (123b),
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and the humdity control system i ncl udes:
mmnoggéﬂ%%?éﬁg%penlng (163) which faces the indoor space

by being in fluidy,conngctiop wih angair passageway
which is |located nearer to the indoor space than the
first and second passageways (41, 42) in the main
casing (11); and an indoor filter (123b) which is

di sposed in the vicinity of an opening part of the
suction opening (163).




