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DESCRI PTI ON HEAT EXCHANGER TECHNI CAL FI ELD 5 [0001]
The present invention relates to a heat exchanger of a
hum dity control system using an adsorbent and a
refrigeration cycle to control humidity in the air.
BACKGROUND ART [ 0002] Patent Docunent | discloses a

heat exchange nenber of dehum difier
system i ncl uding a cop&ﬁsem{‘g@ﬁ plate-like fins
integrally fitted to%@ E‘?g Merence of the
copper tube. An adsor %{l‘ %g adsor bi ng

nmoi sture fromthe air and desorbing the noisture into
the air is supported on the surfaces of the copper

t . fins such that the adsorbent is heated
E&M%@ % refrigerant flowing in the copper
Publ i.cati,on Pat

[00BEE T Th PRk VanoS iy 4 KERAEReel B BT Bl system
R T
st 5 g%sg'éqd@o'@%geﬁ e W e e W &'“fNV =NTHON
) |
B@Q@ﬁ%ﬁﬂﬁ%ﬁﬁns! ol gﬁ AT Shif” O e et n
(003 2Pt HRulrEhy H GREeEL 0o el RERRLAS oBCR dry-type
aetRRGFRl L AGE MUk Weddolde 3o ald Blalefhee B} ihigrally fived to the
cir R HOBRECOE 18 o8 T ?Eﬁfﬁdgbﬁ%ﬁ‘e&%@bﬁgape siblB b Rfirs from the
air chu?@aeso Hlﬁ%ﬁ{e %Hlp aafucfgrl‘.ﬂ drid, &ﬂllﬂ@ shi¥ices of the copper tube
anS a

connec er t e Wt refrigerant
and2the PR Rh qhzﬁrtﬁE ﬁirﬁ'&t i§ ‘BE’&tEJ‘g r kb @@@‘Wré(refh@% fibdving in the
I n such a heat exchanger, an adsorbent “is supporte on
copi)gptugyrfaces of the copper tube and the fins in the
ame manner as in the Patent Publication 1, |atent

heapatend Publication 1: Japanese Unexamined Patent Publication No. H7-265649

(page 2, FIG. 1)

DISCLOSURE OF THE INVENTION

PROBLEM THAT THE INVENTION IS TO SOLVE

[0003]  If a heat exchanger is a “cross-fin” type fin-and-tube heat exchanger including a
fin set consisted of a plurality of fins arranged paraliel to each other and a serpentine heat
transfer tube having straight parts and U-shaped parts and combined with the fin set, the fin
set is generally surrounded by a framework such that the heat exchanger is accommodated
in a casing by attaching the framework to the casing. The U-shaped parts of the heat

transfer tube and a connector tube for connecting the heat transfer tube with a refrigerant

pipe are protruding from the framework.

[0004] If, in such a heat exchanger, an adsorbent is supported on the surfaces of the

copper tube and the fins in the same manner as in the Patent Publication 1, latent heat
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processi ng performance may be enhanced. However, if
the fins are fornmed larger to increase the adsorbent
supporting area for the purpose of further enhancing
the | atent heat processing performance, the size of
t he heat exchanger increases. [0005] In view of the

reRRL pSRoES Sy KA AT PR B, s B e
incfob Rtk ol 3 WgPATIEE Alsk oL RErhufgRe O niiids eieng haigtont hea
THE. PROBLEM 0088] .In a{g%r to,achi eve the
PrOSFRNAE RIECETANE 1615128 Of NeRbPHPAET ' THEr esent 10
OBt S SRS RS RB-AR B S St of i
Pl onpRLion; > JPESER Y AGEne UiF PEOHIPER B f Gonaoith the air
.exchanger wth an adsorbent orted thereon and the
m&%mm%&%%&%@%pt ed. [8388] According to a
first aspect of the present invention, a heat
exchanger includes a 15 fin set (59) including a

EROR R RRORLEEE 2,1 (2 o
[OO?ELa”%?fogﬁ%eﬁOSL#g%?? TP ed A Ehg g b present
S on lBorkle 1 3ockifd A6 oEAH (¥ B Bperrtub flceP afbter ube) and
the?ﬁél)b%?ﬁﬁé Eﬁ&&f&hg%}r@ﬁ&?) penetrating the fin set

e arrange ‘rection of the fins and

[O@?gha%ﬁ(&?@tfﬁp&aﬁ&%p r)ﬁ)réa% iyl i@ lﬂﬁre@%% tt(g ? heat exchanger with

nme erei sorbents capa

an BABRIRA ehpofB HENLE ahd D Sy e mand iflepgiel ng t he

moi sture'rnto the alr 1's suppo surfaces of

[00o8e f h@c&%ﬁng(t@%)ﬁsr)sf’ &?edct ro@@ﬁé"@’élge;l.& lhenBd d e BeAknger includes a

- transfer tube (6 espectiVvely. [0009] According to
fin <’§c?]t~°(9QPiﬁ@hﬁﬁ]%edcﬁIul%fityt &%Iﬁr(s:z)eﬁ{anged BALIIAN0 EAIASEY With an interval

the first aspect, "the heat” exchanger further includes

thefebBQMHRACH FranlcwRBk (61)araREeLRNARGhA nll FRoeB @Rkhd fiRRET @9) in the

25 tube (63) with 'a'refrigerant pipe, wherein an
arr@i@Aiche Alre@RRabl theOfinAE8P IRl NElcd¥DHS tHY fnfePBI)NR el lengthwise

and desorbing the noisture into the air is supported
dirédtioh e thelfingCandod sérpentimerieac tratisfer b€ (63HMNaving straight parts (63a)
penetrating the fin set (59) in the arrangement direction of the fins and U-shaped parts
{63b) protruding out of the framework (61), wherein adsorbents capable of adsorbing
moisture from the air and desorbing the moisture into the air is supported on the surfaces of
the fin set (59), the framework (61) and the heat transfef tube (63), fespectively.
[0009]  According to a second aspect of the present invention related to the first aspect,

the heat exchanger further includes a connector tube (65) for connecting the heat transfer

tube (63) with a refrigerant pipe, wherein an adsorbent capable of adsorbing moisture from

the air and desorbing the moisture into the air is supported on the surface of the connector

tube (65).
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2 [0010] According to a third aspect of the present
invention related to the first aspect, the adsorbents
are of the same kind. [0011] According to a fourth
aspect of the present invention related to the first
aspect, the thickness of the adsorbent Iayer

(00307 hah eddﬁ@éﬁigﬁmﬁj O B ab et bied g B st et the
aflf%{ c*t( gf the present invention related to
adsgﬂ%e;n@ﬁée ¢ to fourth aspects a fin pitch
[ 5

(00 B Shesi Ialsla? ﬁ&;%f AR D et GYontRB e e st asect

o R R By P a0 ot s
EFFECT OF THE | NVENTI ON [ 0014

thaﬁ%@&%?ﬁgn#@q%aﬁisﬁgﬁ%spect of the i nventl on[ the]

103"t Ageaiad s p SHBRSPeT 5 R %@fﬂ%ﬁwn&w&&* aifa B ofP e first

to T BB 8 hich s D6T 5RT 8 & 2470 R OGh Pt G 717 e

[OOS%if P BEP erbR e PseaRteRoRRERGHNS any one of te

d
ﬁrsl ﬁv%’ﬁ%tl é%%g%h%pgdégﬁbg%f) ?'lggr@g%ﬁ%g%@%%%%ttno on?nyl‘gr?ll >

the fin set (59), the framework (61) and the heat
transfer tube (63) but also on the connector tube

ible to furth ' th
ErEROr OF IIETRANTIORCS? "Le {1 contact with the air
[OOtFl)Jifr eRYcJdrimEQY! 'tﬁlﬂ.g kb Qﬁle‘a &the R %qgfﬁiéo?ge d?Qre sugported not

formance®to a urt er extent. ccor

- onlg R b 'ffxpse@t%ﬁ@%cpﬁle t}EQt {r&i’s?&ttheé] gﬁj) tbu't Hﬁdiﬁth‘éoﬁaﬁhab@rk (61).

0 support adsorbent nore ea effl ciently

TthXndHéE'W If:dsﬁgleatﬁ ARy afth JfiRe E&@o%l?ént (0':’9% an E&ﬁact w1th the air,

framewor and the heat transfer tube
thedbl lﬁﬁﬁfovﬁﬂ@qaﬁéﬂﬂ%%I%Eestsiﬁ%%efféﬁﬂadcg withobf ﬁﬁélﬂ%@i@ h\éb.ttéitchanger

t he adsorbent than by supporting the adsorbe
[004 FES e ACITRIRP 4B tRe secbond ABFICALEkNE: invention, the adsorbents are supported
not only on the fin set (59), the framework (61) and the heat transfer tube (63) but also on
the connector tube (65). This makes it possible to further increase the area of the
adsorbent to be in contact with the air, thereby improving the latent heat processing
performance to a further extent.

{0016]  According to the third aspect of the invention, it is made possible to support the

adsorbent more easily and efficiently by immersing an assembly of the fin set (59), the

- framework (61) and the heat transfer tube (63) with or without the connector tube (65) in

slurry mixed with the adsorbent than by supporting the adsorbent on these components
separately.
[0017]  According to the fourth aspect of the invention, the thickness of the adsorbent

layer supported on the surfaces of the fins (57) is made not less than 50 um and not more
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[0017] According to the fourth aspect of the

i nvention, the thickness of the adsorbent |ayer
supported on the surfaces of the fins (57) is made not
| ess than 50 mand not nore 3 than 500 m As a
result, pressure loss is reduced, fan efficiency is

i nproved and fa noi se |s reduc [0018] Accordin

thap U1 | AF 1 TESHE RTCFIS g W@&lﬂegoﬁn &f] élev%aemwro‘?eﬁ@nd fan
finp ﬁ%:ch is not less than 1.2 nmand not nore than

noige 15 IfHCePar ti cul arly in this range, the effect of the

ourth spect of e inv ion is sufficien
looiéfu eOeEPring: @ the ﬁéf‘tﬁﬁaé g%w&@m fagge 0# fhig fin pitch is not

' i.tc 0019 Accordlng to the sixth aspect of t
lesf T3 b axde

ok BAtFethaf 3t5rfema. Pagieugeiytp this rage. the gt of the
t an 0.5 s and. naqt re Parti cul ar|
aspcs of g{?geverttwa 13 pyifigien q’rﬁ"‘e"egf o[ﬁqsr*s a%%%erﬁﬁlh{ phecesstul
invention is sufficiently achieved. This is the

finpitch i cal range of the 10 air velocity. BRIEF
CRI. PTI

[001PL) éF%Org\I&lﬁéPrﬁ*ﬁ X .aélwgt %)ﬁ%%ﬁé@ﬁ éhetl%@g%igftbwﬁ ‘)slosﬁy isnot
les atbg# rb]af %wg&goﬁcqqg%;tgwﬁ %"}BF m BL‘E‘: ﬁéxli])jg Elii(ﬁ;]rsfaafg%(ﬁl)e e?t%ct of the
e pE e s siiiolnll A BigVe ovi g Rufbf Piefiy ranee of the
flrs and second heat exchangers. [FIG 4] FIGS. 4(a)
mrvgoﬂtc) are schematic views illustrating a humdity

control system 20 together with the flow of air
during a first action of dehum di fying operation.

B@ﬁ??&@%ﬁ%ﬁﬁ?ﬁ%{@ﬁw&ﬁ[ sof,cgsgltaéimc ;/iog\gtsher

[Oogb h the flow of air during a second action of the
urridifying operation [FIG 6] FIGS. 6(a) to 6(c)

[FI8F f Sﬁ &%@{%Qhﬁﬁ%ﬁawe% JIH&H}B@E] il gﬁu&@'@ trog?aJ humidity

sys ow of alr rin
corfiol é}@ﬂanp.f hum d' fying operation.

[FIG. 2] FIGS. 2(a) and 2(b) are views illustrating a piping system of a refrigerant circuit
of a humidity control system.

[FIG. 3] FIG. 3 is a perspective view illustrating first and second heat exchangers.

[FIG. 4] FIGS. 4(a) to 4(c) are schematic views illustrating a humidity control system
together with the flow of air during a first action of dehumidifying operation.

[FIG. 5] FIGS. 5(a) to 5(c) are schematic views illustrating the humidity control system
together with the flow of air during a second action of the dehumidifying operation.

[FIG. 6] FIGS. 6(a) to 6(c) are schematic views illustrating the humidity control system
together with th¢ flow of air during a first action of humidifying operation.

[FIG. 7] FIGS. 7(a) to 7(c) are schematic views illustrating the humidity control system

together with the flow of air during a second action of the humidifying operation.
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25 [FIG 7] FIGS. 7(a) to 7(c) are schematic views
illustrating the humdity control system together
with the flow of air during a second action of the
hum di fyi ng operation. 4 EXPLANATI ON OF REFERENCE
NUMERALS [0021] 47 First heat exchanger 49 Second

EXETAN IR RuRRENGE %ﬁﬁ\gﬂaﬂeﬁ%ﬁh 7107635 U shaped

00??3(/ 65 Connector tube BEST MODE FOR CARRYI NG OQUT THE
[ ENTI ON [ 0022] Hereinafter, explanation of an

i men t he present |nvent|on is provided 15
rP@F@%?ﬂ%@“&B the drawi ngs. [0023] FIGS. 1(a) to

1(c) are schematic views illustrating the structure of
hoePd Bpat nﬁ"[“}g?F systemto which a heat exchanger
accg,rdl ng to the enbodi nent of the present invention
Phlied. FIG 1(a) is a sectional view taken al ong
the\X/J tsf‘ X-X shown in FIG 1(b), FIG 1(b) is a plan
?viek®Pustrating the inside of the systemwith the
fro%t of tge 20 system facing the bottomof the figure
and is a sectional view taken along the

I|n in FIG 1(b). The humidity control

sys?@ﬁﬂﬂ@?ﬁﬁ% a casing (1) inthe formof a

rec box. A first partition plate (3) extending
SRR Py ‘

636'fro o back is arranged in the casing (1) in

or def. de space in the casing (1) into a first
63bspaﬂ5$a%eggéﬁjt (5) on the left and a second spati al
g5 ar e%oﬂgctmuﬁye right which is smaller in volune than

BEST MODE FOR CARRYING OUT THE INVENTION

[0022] Hereinafter, explanation of an embodiment of the present invention is provided
with reference to the drawings.

[0023] FIGS. 1(a) to 1(c) are schematic views illustrating the structure of a humidity
control system to which a heat exchanger according to the embodiment of the present
invention is applied. FIG. 1(a) is a sectional view taken along the line X-X shown in FIG.
1(b), FIG. 1(b) is a plan view illustrating the inside of the system with the front of the

system facing the bottom of the figure and FIG. 1(c) is a sectional view taken along the

- line Y-Y shown in FIG. 1(b). The humidity control system includes a casing (1) in the

form of a rectangular box. A first partition plate (3) extending from front to back is
arranged in the casing (1) in order to divide space in the casing (1) into a first spatial area
(5) on the left and a second spatial area (7) on the right which is smaller in volume than the

first spatial area (8). In the first spatial area (5), a second partition plate (9) and a third

- partition plate (11) extending from side to side and parallel to each other are provided in

order to divide the first spatial area (5) into a third spatial area (13) in the middle, a fourth
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25 first spatial area (5). In the first spatial area
(5), a second partition plate (9) and a third
partition plate (11) extending fromside to side and
paral l el to each other are provided in order to
divide the first spatial area (5) into a third spatlm

BTk S TR} S 008 100 0k e
oL Rl o T B ol 55 e e 5

_17fpa‘fwn§4 %af‘et‘%%d@sﬂ%fugﬁ?ric}l{fﬂg{) E?t P {53 arish

spife e tt-’dﬁ e Birgticeoratke oLy i iimal ot 4 ks The fifn

g Qﬁfst&%@ Sy

m.sSi de. .t o si.de.._.The u

pacfpf Rt S0 St ftﬁﬁ%\ﬁ%“ﬂsg‘éﬁ’ﬁs B S sorves s a

i rst. fl ow out

ﬁfztﬁfée;wgﬁﬁ@%%gié ﬁs?%%er(pﬁ) SeRfeS apg fﬁ%wggt éﬁ‘%%ge (@5). The
ool areh 7B P R0 R BYelin R3S aRorcly fopep e b 2
smﬁ ga?t'tl{tgn iage 27% h)?hzgrf Bgﬁaﬁﬁinkalﬁ'e%ﬁssx&e A S[%%g@ger part serves

W T h ass Serves
[
S e IR T -
G t,0 fourth apertures (I la to 11d) are provi ded at the
]t)op left, top right, bottomleft and bottomright of

S, 108 RSB 08 o SSBRDIIE ity S s
11916 11a %ﬂa ﬁi&rﬁ&%'tﬁé o (lg%)t()%%ghtc BOTMR 1GPARL l?Mtfo'?n }iBRt of the third

i rst I n passage the first oW ou
partifioR Plife éﬂ@reip%@@véﬂ' Gucit (Iﬁ} the IERGRE S ght §dﬂﬁalsc§§a%rt‘i3a, 13b) of the
partition p is also provide four

thlﬁp%atuﬁf @feal (195 %hﬁﬂurﬁézfté RuitiP R Gt ELRRSK tp!dﬁs%ge ((99) bfAd the first

whi ch are” arranged at the top left, 'top right

ﬂobzoctlttqﬁséagt:t(zgﬁebemtmom(aj)ghpuﬂtert he sesRhPaRitiohi lh@nﬁ) is also

respectively, such that the left and ri ght

 provRRAI ﬂith Foeaspdridas inkRRinOFifthhe E?ht'hdaﬁ‘eﬁ@dea@aafoeﬂd?QVhlch are

(13) contmuni cate with the second Tl owin passage (29)

arr@p@d tahthe 368 A tdp Obtittopakesa@d bottd)righs 8€tHel seconkd Sariition plate
The first to fourth apertures (1la to I1d) and the

(9f teﬁ]%]d&tﬁrély,@ugfﬂ tHat tienen bod ght(sPatidlarddd 13 e3ly cf\khelddrd spatial area
an open/cl ose danper, respectively, though not

(13) communicate with the second flow-in passage (29) and the second flow-out passage |

(31) (see FIG. 1(¢)). The first to fourth apertures (11a to 11d) and the fifth to eighth'

apertures (%a to 9d) are provided with an open/close damper, respectively, though not
shown.

[0025]  In arear part of the left side surface of the casing (1), an outside air inlet (33) is
formed to communicate with the first flow-in passage (23). Further, an exhaust outlet
(35) is formed in a rear part of the right side surface of the casing (1). The exhaust outlet

(35) is connected to an exhaust fan (37) arranged in a rear part of the second spatial area
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shown. [0025] In a rear part of the left side surface
of the casing (1), an outside air inlet (33) is 25

formed to communicate with the first flowin passage
(23). Further, an exhaust outlet (35) is fornmed in a
rear part of the right side surface of the casing (1).

% cgrggggggwg%g s far(saﬁ%‘a&}%t %%%@55%@%? oL ERIPEhat ik side
suhss Q64 (e (17 oM S (idaD) rTorRe {0240?%%%% Sl the second

R e 2 w0 sk oo
o Mo o ol oT T B B8 R o o o
on 05 oo B0 Rl Mok sERBDSEATH i B wi

7) to communicate with the

thesﬁé%ﬁ%"?"f S{A{Ra?{ﬁ%agﬁzgls)age (31). [0026] Thef
1o S B tSyecRelia gty Lok iy Bigefin CAFLEH os shown in

PGSl il L ilggat oy D SRS L R Bt bt

L‘%\g?% d rrgﬁrﬂ%a f tp%ﬁpé%d(gg g{?g‘aah%crr%@;re%\é* @é\ll?,(%%u}( %vaﬁ%wﬁch valve

it Gt ol shr A ] ATBTAY PRLARpE When e
d

refglg%r?rilt ol cgll'c(lllpa?ecpo %gpo% pc%%prés%ronarfg‘ié‘fﬁ%ggy&é g@cxﬂ@ Po be more

ressor are connected to a

spr::cglr Shgj sg%xtge ?glg 6121((::1 t%f‘s@é‘c?cﬂn sﬁ%&f Bt abxﬂﬁrefs%f r(SMg %Wiz:lrfe(%féd to a first
poxﬁ )ﬁﬁﬁ] %ns%%nd\(lﬁ%)c oﬁheic f\?@p ?@g)es%éfﬁg V%E\Ieh('ﬁgjj 1B eEn\Qefly t r@nc end of the

er end

firk %Qﬁ%%h%ﬂlﬁofgr T%p@?:g%ég%d {hemial %ﬁ%f*iﬂ@%‘oﬁ %ﬁh vﬁﬁ%)(ss) and

expan3|on val ve

the® biteF eﬁﬁdlsof:or{rﬁ?teﬁ e0BRk: RRAt oeMchaRa8d l(eﬁ?)exbﬁanger (49) via the

connect ed to a urth port of the four-way swt

mofGH ffRrdeeriS J{pﬂiﬁ]@n ﬁfﬁ.’l% 38y W bhBr ¥Rl of8the 6&3hd heat exchanger (49) is

configured'to be able to swtch between the state

colRBe8 t6 BFodrkl pbrt 3P thel - @afa Switsh vAIOESE)i CTLE fokirtiuyesdith valve
ot her and the second and fourth ports conmunicate with

(5536 RorBREd &S bé BR B AHiRhSHaWELn e Ftdte w2ler) dheaftet ariibthird ports

State ere the first and fourth ports
communicate with each other and the second and fourth ports communicate with each

“other (the state shown in FIG. 2(a)) and the state where the first and fourth ports

communicate with each other and the second and third ports communicate with each other
(the state shown in FIG. 2(b)). According to the switching by the four-way switch valve
(53), the refrigerant circuit (45) is switched between a first refrigeration cycle where the
first heat exchanger (47j functions as a condenser and the second heat exchanger (49)
functions as an evaporator and a second refrigeration cycle where the first heat exchanger
(47) functions as an evaporator and the second heat exchanger (49) functions as a

condenser. As shown in FIGS. 1(a) to 1(c), in the refrigerant circuit (45), the first heat
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- exchprees é4Drig dispateddi dhamghirspataad yargas( 18bhek the Aair

conmuni cate with each other and the second and third
ports communi cate with each other (the state shown in
FIG 2(b)). According to the switching by the four-way
switch valve (53), the refrigerant circuit (45) is
swi tched between a first refrigeration cycle where the

first heat exchanger (47) functions as.a co (genser ?
gpagal area (13), the

evaporator and a second refrigeration cycle er é

secpn¢ Beat guehangstd )i dispoged in thﬁﬂﬁ@tspét%?é ageg (B & &&dﬁg gpatial area
and the second heat exchanger 3 functions

(133 andithesomprossors@Bhing dlﬁiwﬁf}dss thqpa le gt ﬂ\eé?mdrﬁp{*‘hag area (7) in the
refrigerant circuit the first heat 7 exchanger

dirgetipn frosm fospiodhagk nThan@ (10§ SROwRhe &wm‘a@éwﬁwﬁf&f (53) and the
the third spatial area 13% the second heat

motoremarsiaskexpamon vl GbaEd ﬁonaftaﬁéeq igfthe %f‘ﬁaw spatigl aga (7)-
0élBa of the third spatial area 133 %

[0028hpr &Ehe st @sd)seqogddiegtp@@bwg%s (e 4% Hal' émé%- ipjgype fin-and-tube

second spatial area (7) in the directi ogql\ﬁtrom

heat GRARRRESTS T EARYTS MLIGS A GRA Sofial 16 DAY SGuh o6 (30) pasisted of a

plolich o%?ﬁw%&ia? ol Rios J88h Aasagsd PR eh B o )ﬁhe@%%w interval

the;‘reggté’é%rrlfs |t %gﬁ?gf ﬂ}%{i exggg}]gja{hs é’l&[&ﬂ%ﬂéﬁi‘[fl §1rg%t10n of the fins
0SS e ) O, LS By s
bY%ﬁ#@%ﬁ%@%%? ety (s §Pe Bl S ol FPuc b ipkPie e, 40
SIS At B0 AR BB S0
thefffagﬁ%%ﬁ@% &%’S%Q%hvglyf Ibﬁ 2 f‘ée‘“ g(ggj;zsgirﬂ{?ﬁ%&‘(@i 3 heat fransfer tube
5 o PR SRTOE  e  Ba38] 8 e
T ISP 58
ST S A OO o o

OnP8hd §f thf @%t tﬁggﬁf Bk gﬁ§)g$céﬂﬁ1‘3 t?&rto b2 d'd? atcBﬁnector tlébe (65) such

arrangenen I'rectlon I ns an the U shape

thap ﬁ{ ﬁ?a(t Qﬁﬁ)sﬁp ] K@ﬁ ?lébnﬂéctédqufigrl@ff@é%lﬁ piftlinot s&B®n) via the

eat t er tube 3) I's connected to one

corﬁl@&opftu@e ‘E %\tsog fEARR 60%e PHGBnt LRBAtdNGbE&GBENts (not shown)
transfer t i's connected to a refrigerant pipe
capabRt oisi’tl%ﬁﬁ)ing’ h@idthte from the air and desorbing the moisture into the air are
supported on the outer surfaces of the fin set (59), framework (61), heat transfer tube (63)
and connector tube (65) that are in contact with air to be treated, respectively, ie., the
entire outer surfaces of the first and second heat exchangers (47, 49). The adsorbents on

these components are of the same kind.

[0028]  This structure makes it possible to increase the area supporting the adsorbent to

‘be in contact with the air. Therefore, latent heat processing performance is enhanced

- without upsizing the first and second heat exchangers (47, 49). Further, if an assembly of
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connector tube (65). As a feature of the present
i nvention, absorbents (not shown) 20 capabl e of
adsorbing noisture fromthe air and desorbing the
noi sture into the air are supported on the outer
surfaces of the fin set (59), framework (61) heat

oA eh o AR AT ot o
s H@Iaf:rssdl'é%% 3 Wl%@esﬁﬁﬁ@%ﬁ S i fﬁﬁﬁ%@m on thess
o SO s e BT L s o o

‘?‘P{F agtthe adsorbent to be in contact with the
corgperen #5¥e. latent heat processing perfornance is

["0?9@ ﬁﬁ%ﬂgc i oL B Fpe ey phd eda@s%ﬁ%f‘@‘) 3 of fRigs 57 s
preﬁ;g ?’?gg S ‘?ﬁ’&ﬂ?ﬁ&%sﬁﬁﬁfrgpre(tﬁgb% atthé \rrf%wi) 121'& of reducing
prdirbifeobiivihedn BeRESnant Ransh efgﬁgl? Bl ks of e
b SR sttt %*Qf%ﬁ%%‘f; feaPyiRg Bﬁ%ﬁa@#&ﬁ? ahiffle &k number of
g AT 405 15, T S s

of ﬁl%t r%ﬁ@er{xﬁh@l‘i‘m@rﬂ&p%fﬁﬂ% Q%é@oe%’@{%b@t héjclft &f}g dy pecification: 4

ssure” 1 oss Foving fan efficléncty an ucf ng

rovt’sa'hrl&eﬁe FFlP@n{tH dzﬁl‘ DEdeE gpf) otdlg, v gﬁgr Ft%‘Bf héay @kcllafige chamber.

usual Ty ‘determ ned dependi ng on t ere |on i p anbng

(thﬁ@ gp?[ QT 4 16 B9 K%dk@ﬂ%s b ekaﬁ fean Su?ﬁd%@"tﬁ‘ﬁ R0 Rvable limit

ICI ency: hum d| y control system 10

valﬁé of iRt ¥R ﬁv@r’ﬁg RbwRMROH MBAL it stﬁréférab\f@%zéb&at%@s)ﬁétehﬁﬂ&ler a static

heat exchanger specifi cation: rows, 12 levels, FP

prebsife BTR8 & 41 MRIARLT LALR 0% &Fthe/ ﬁftéiﬁﬁ skl 6}%5@{1:6“@ Bst by the other
exchange chanber™ (third spatial area) 4 to 0.5)

cothPRAts2BrefRrER68d M| AvabRUHP ﬂﬁ:%eﬁf@&hﬁ%eﬁis' AWk by tfllibtformula
vaI ue of the blowing sound is 55 d is preferable

?i’@s%@%%% bs&1S pRIGHD dQktend b@tiE reslir€ 6 muthAqpk 03B
nmMAg. About 30% of the internal static pressure

to b§aﬁdas 02 by24.henpARer AliaCennofrmalisedsedrWheaihabealue shows that
al l omabl e for the heat exchanger is cal culated by the

thef M@AsTud: allowabisSthicknkB st the figipatted lageedsid0qum. ekt ealigl when FP
static pressure 6 mmAg) x 0.7
(fin pitch) is 1.4 to 2.0 mm, air velocity is 0.8 to 1.2 nVs, the thickness of the supported
layer is 150 to 300 um and the pressure loss is about 10 mmAg, 500 pum is suitable for the
upper limit value of the supported layer. On the contrary, if the heat exchanger is
doWnsized, a thickness of 150 um or less is not enough in consideration of the ability of
the adsorbent. Even if the upsizing of the heat exchanger is permitted, a thickness of 50
wm or more is required. - The adsorbent layer supported on the other components than the
fins (57) that does not affect very much on the increase in pressure loss (e.g., the

framework (61), the heat transfer tube (63) and the connector tube (65)) may be formed

thicker than the adsorbent layer supported on the fins (57) to improve the
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to be about 22 to 24.5 mmAq. A trial calculation based

on the obtained value shows that the nmaxi num

al | onabl e thi ckness of the supported layer is 500 m

In reality, when FP (fin pitch) is 1.4 to 2.0 nm air

velocity is 0.8 to 1.2 m's, the thickness of the

supported 20 layer is 150 to 300 mand the pressure
adsopdion{dgso{BoR PEPIMANGE. 500 mis suitable for the

upper limt value of the supporied layer. On the
[0sBhe v hy qrdeg to aph@%ﬁ*staﬁve\f@c Aiesd fffgect&%%ﬁ% P(%)éal,s pyeferably not less
thi ckness of 150 mar_less i s not enough in

thag 4 smpeanghnop s thape- i i thhivis the practi sge At thegfipgpitch.  The
.if the upsizing of the heat exchanger is.pernmtie a .
i OSBRSS BRA 1S R a0trBors Qg 1 B VS RIS A achicve

| ayer supported on_the other components than the 25
they bﬁge-éwslg?dq sitecioelf thepiraydledty Hdess thae - St’ﬁge size of the heat

i ncrease i n pressure Iosg (e

.g., th framewnrk (61), .
exqharge d tikely 4 dpepase Jpere (thay) DEFREFain ég%rswh eaqvgﬁn% at}@el)ess portion
(65 may be formed. thicker than the adsorbent .l ayer '
Whéngp%%ﬁ {0k coRribRs ' e hegty jrapsfer; e o handy if the air velocity

adsoy ption/ desorption performnce. [Q030 n order to
x5 0/ DERH BBl Rt oF B;e R OF o) gFeagRs fogfeduce the
ff.preferably not less than 1.2 mmand not nore than 3.5
¥ his is the practical range of the fin pitch. The

B4, Tt L Ry e 7By R s
o SRR G, S Tl B 8, 5t cren
o e IR SRR e e e o
ol e BasHhERRI R bR Mgl b d i gy

mag:%ifl??glﬁcgrﬁgi Sa' Eé%xpﬁgﬁx)f] k#ﬁ%ﬁg@y‘g%n%&?? o}nﬁﬁeral material such as
se lifnH (ﬂftula%aéﬂgk)g%nfe%ﬂd %ﬁollirﬁf%g éf‘ﬁ%)'%gsr(r)gl?ezxé ﬁ‘%ﬁﬁ%elsﬁ orted on the heat

nmol st ur on property. er eof’ may

 exchBfdetd®y S%r?‘l;n%rréfflfgcﬁbl ﬁe%@.egﬁ{aﬁga‘gtiirﬂ’cﬁts iR with the adsorbent.

or gani ¢ mat eri a ving a hydrophilic or

HoWe{&! tha dnhdd bV Sipbsitink 1 #soMeBUR not ?ﬂticﬁ%ﬂ? HRARA R IR as the

material having carboxyl or sulfonic acid group,
perfoiiahdcObBdhe RRLYEBAt is ensured. If necessary, a binder, an adhesive and other

mixtures may be used.
[0032] Referring to FIGS. 4 to 7, explanation of how the thus-configured humidity
control system performs humidity control operation is provided.
[0033] -Humidity control operation by humidity control system-

The humidity control system is capable of switching between dehumidifying
operation and humidifying operation. During the dehumidifying or humidifying

operation, a first action and a second action are alternately repeated.

[0034] (Dehumidifying operation)

In the dehumidifying operation, an air supply fan (43) and an exhaust fan (37) are

10
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material such as a tenperature sensitive polynmer and

clay mneral material such as 15 sepiolite, inogolite,

al | ophane and kaolinite. The adsorbent may be

supported on the heat exchangers by imersing the

heat exchangers into slurry mxed with the adsorbent.
adsgr bent i

PRI S PgiqFrongel HET g R ERET ) FHaRmelaBys Sutside ar
(S SSHIER ot T S i b R B S Bt ar ®a)
Referrln toF ation of how t he

therfin 8 ESSAI BE L ERRUTHIP LY SWEHE PDIeL)Shem per f or e

0B e Conﬁﬂnflé?n"?sﬁr oy PRy ey gpeon i
proagf%%@ d' : Cﬁ??@@ﬁgf(giggf%({bﬁ ﬁﬁgﬁgé Al gl En{il% first action,
the PR rec?*‘*f%ﬁ'@?ﬂ? HRCERE R s tgh %ﬂ%ﬂ%ﬂﬁﬁ%ﬂﬁl el (GR) as the
B L S L b
fo‘ﬁﬁﬂq GRS et 3y s Bl SulBROGIEd ol i BE peigepont ciruit
(DA SHRHLP 1 8l e D LAR! &1 BIESah) T Shyn@lh nd 80@&%’40}‘ (51) is

e 1 nsi room an roomair

okt ST e S L e
ﬁrsqlf fr grﬁ%g& tcgag%gé E%:' 1?:@ cga? f?%];a%g%ﬂ dé‘lz @thigfﬁ ?seg cBhddhser and
ge@nﬁd IhPf;utr 1 %ﬂeéaét(g@(: inQfons %QW% %@%r%f‘t To bk g'ﬁ&‘éesrlpggiﬁc the

anger the outside ai

reff1 Lntacﬁsﬁﬂfgedfdu gt}fé' 508163% GS?&hng? & &4 ﬁgnéeﬁ it iR HRCRBM exchanger

at excharger ngt e first action,

(4'@'1)‘?7 &19§i‘15at‘ﬂg3he§1‘.’\"afl& %eﬁ%éfﬁfeh%éko 'the Hbﬁ)r[(ﬁ)gfa'téﬁeé@@ﬁsmn valve (55)

cul is smtched to enter the state shown in

for ﬂrgésul%(@ﬁuctﬁﬁhenTh@?re%Qﬁ‘M&ﬁ%Qd rdffdorahtSabsdiBs BPA M8 @shorite in the
this state, the refrigerant is cifculated in the

sec'bﬁﬁ 'HeGe:@Mhn gek r(ﬁ%' dnd ded suSkeRREMR Sbrhpresbr (51) for compression.
refrigeration cycle where the first heat exchanger

Thé 8dthplebit@irk PReraatisdAicRNGeN s€lin 3Mbf the compressor (51).

[0037] During the first action, the second aperture (11b), the third aperture (11c), the
fifth apérturc (9a) and the eighth aperture (9d) are opened, while the first aperture (11a),
the fourth aperture (11d), the sixth aperture (9b) and the seventh aperture (9¢) are closed.
As shown in FIGS. 4(a) to 4(c), the room air (RA) as the second air is supplied to the first
heat exchanger (47) and the outside air (OA) as the first air is supplied to the second heat
exchanger (49).

[0038]  Specifically, the second air entered the system from the room air inlet (39) is

sent to the right spatial area (13b) of the third spatial area (13) through the second flow-in

- passage (29) and the fifth aperture (92). In the right spatial area (13b), the second air

passes through the first heat exchanger (47) from top to bottom, while the adsorbent

11 .
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the second heat exchanger (49) functions as an
evaporator. To be nore specific, the refrigerant

di scharged out of the conpressor (51) is condensed in
the first heat exchanger (47) by dissipating heat,
and then transferred to the notor-operated expansion

supoetd ohaid et st of gohishbesh senEer(d Al i hgeied By dherefigerant
to Ip%ptébh{enﬁg%g'ggpnﬁgz@g{stﬁé %?s%f r@gﬁg?agg)gd ?sesrf}?ﬁﬁgd( t%dthe second air

roS SRR £ b8 A BSSE 203 BBl B ot
G T TR T
SR AU e PGk by B e,
sedip s e tipigt Peehane: ) s SREPRRRAR o] ot fogm through

supplied,t he first . t exchanger (47) and the
ﬂleo‘ﬁ&‘%i‘%@“%‘?t%{)é&)ex%@s{ﬂé ‘%‘st air igs sfjppl)i ed to the

(0GEE o TR i SERE PSRl AT P eRE SRR b APl the lf
bR e 936 b O BT L3S e e
AR PR RS, A R 200 5 fpon
S5 9 Bl SR o SO ORE AP on

smlfgb Jf the Eeclaﬁ@ e%ﬁé@%%@%ﬁf%@dsérﬁs Erﬁ)?sttﬁg.iHXhé h?sé air. Thg heat of

refrigerant 0] ture. e noi sture desorbe

AT AL BRSSET I g i
in ﬁlgcsgéﬁd?ﬁﬁt SR F§39¥VFIBQZS tot]?of"iﬁ%; ﬁ{fﬁ%ﬁtial‘ dded gai bf @b third spatial

at exchanger (47 ows out o right spati al

are?ir(f?) b gtﬁcpgeceﬁd hb&-duk géﬂ?gg?ﬁ? ﬁ{rrm%lﬂﬁg Qighinapcr@rd (%) Then, the

rst flow out passa ough the third aperfure

ﬁre(t'a!ixei)s-sua_l&%”thrdugﬁ thé ﬁﬁf%_ﬁgplﬁifﬁn (#)SHakRpidy QUEB ihdi of the room
exhaust fan (37) and di scharged out of the room

froblhe WiuppIh Suttansds sapply lr d(St%Z.) as exhaust air (EA).

e
[0039] e first air entere e systemfromthe
[000] S| BRxBid séddh@tactidsd)dutifig SBA deh@nidi®ingebperatidais atplained with

area (13a) of the third spatial area (13) through the

refbiensd td IFOBS] D(a) afslag@®) (24d) FEESI 5(a) to 5(c). In the second action, the
adsorbent is recovered in the second heat exchanger (49) and the outside air (OA) as the
first air is dehumidified in the first heat exchanger (47).

[0041] During the second action, the four-way switch valve (53) in the refrigerant
circuit (45) is switched to enter the state shown in FIG. 2(b). When the compressor (51)
is operated in this state, the refrigerant is circulated in the refrigerant circuit (45) to execute
a second refrigeration cycle where the first heat exchanger (47) functions as an evaporator

and the second heat exchanger (49) functions as a condenser. To be more specific, the

refrigerant discharged out of the compressor (51) is condensed in the second heat

12
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10 the second aperture (11b). In the left spatial area
(13a), the first air passes through the second heat
exchanger (49) fromtop to bottom while the adsorbent
supported on the surface of the second heat exchanger
(49) adsorbs noisture in the first air. The heat of
dsorptio enerated at this tine is absorbed by

exgrangerdd ?ng dissiating fsk, s the rapaemed ot .mpt%%peg%te fypansion
heat _exchanger (49) flo out of the left spatlal ar.ea

valyg I35) der ﬂi’FFéS‘frﬁl te ughaat | e s &@fl feérlwén SBRSGHRY heat to

f1 ow qut p ge (31) through the ei rture
eVAPOEALe I bhehtist et gichagen (47 aad s %lkél&%@% rna;egt © CARPEgsyor (51) for
supply f (43) andspplled o.the insjide of . the room
COMPIGHTIPthe ﬂ}ercoms?ﬁs ﬂseé%n lychagg@@ﬁﬁwuéf*{them}mreswr (51).

a se ond actl n during_t

Q0401. Next e de dif
[O({‘?%rab%’ﬁglt@e %%9541 ﬁﬂ@a et Eﬂ%ff't@?ee(ﬂég il gﬂ% %ri'%lld), the

nd 2 nd FI to 5( ) In the second actio
sixtnaperiied (e seenib apTire (99) P RBCEdo SHAICHBGsecond aperture

oS G anerdner 0t Pl Sneref {?aétanéfﬁme@ﬁ} a%e'zf%ffé (O) are

o3 GRS T R s

theJis ﬁ%ﬁﬁﬁe‘t&‘iﬂg%?} F) S (& Gigih AP B SeasPtd i Hghted to the
Secr e@;‘iﬂqe gizr culated in the ref rigerant circuit
4 gerd

5 a second refrigeration cycle where
43@&@%@@&%@&%&5& i Al GRS o o 0
sent ﬁ{el A% ?ﬁ"a&l ret @gg)n%e the thl? 1"Par% cﬂj}cou%la %li%@econd flow-in

rerri era out O SSsor

pasggéédggzt%gﬁ gtH g(?h %ﬁé‘}gﬂ? ﬁﬁﬁat rI%I :[‘lzef i g%rﬁ?leﬁre% g?:)ya)m{he second air

gg@st o L%gﬁ)etﬁlgt Egon%XlPe%fl%kéﬂan € 3' )efr()g,??opft‘arb ofit SMife the adsorbent

PaEdUC e pressure-r era dbsor bs

su;g)%g;&cil thogln suc f%h éenoﬁl?ﬁe fsbdodl H@d@te((gﬁ%%?f‘%@) SHhdated by the

e conpressor

refﬁ t%%lb&ﬂ? Eﬁﬁn‘é.‘)”‘?‘h@ﬁﬁ) %lfe§dr9§{ hel s@bé&tfl%&ﬁﬁed to the

aln out o e conpressor 0042] During t
sec%ﬁ& Qf a : (% %ug}nhﬁc §dcbad haR %ﬁéﬁéﬁger(dclb)a) THefb%chfa%f Qupplied with

apert si xth apertudre (9b) and t
the%ﬁd&@tﬂ%é‘in@ﬂ@ﬁckﬂﬁ&héa@ eichaﬁg‘er QPR TRAvs oMok ﬁwtlbﬁ s%ﬁi‘ﬁp_ﬁl@a (13a) of the
aperture (11b), the third aperture (11lc), e fifth

thiRPPhiialRed A3) t@ﬂﬁ e Gv-90E PasSiR! ©8) trd12) thaFSurth aperture (11d).
Then, the second air is sucked through the exhaust fan (37) and discharged out of the room
from the exhaust outlet (35) as exhaust air (EA). 7

[0044]  The first air entered the system through the outside air inlet (33) is sent to the
right spatial area (13b) of the third spatial area (13) through the first flow-in passage (23)
and the first aperture (11a). In the right spatial area (13b), the first air passes through the

first heat exchanger (47) from top to bottom, while the adsorbent supported on the surface

~of the first heat exchanger (47) adsorbs moisture in the first air. The heat of adsorption

generated at this time is absorbed by the refrigerant. The first air dehunudified in the first

13
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closed. As shown in FIGS. 5(a) to 5(c), the outside
air (OA) as the first air is supplied to the first
heat exchanger (47) and the roomair (RA) as the
second air is supplied to the 10 second heat
exchanger (49). [0043] Specifically, the second air
entered the systemthrough the roon1a|r (39).is
heat gxghapgeri(4) ﬂ@ﬁ outod theang qmse%w(l #5213 of] ﬁlée 'E“Hfi speiial area (13) to
spatial area (13) through the second flow.in asaﬁ % ..
the(szgandmwep@smerﬁ&b@mahé ¢ gent %PeEtH’é’Q Bkt T@ﬁa»t g frst air is
area (13a the second air passes t Eﬁ secog
sucked threvehntha gésrsuprly) fap Hﬁ}]apéﬁumlqs‘&mt .qf & §pgm from the air

adsor bent 15 supported on the outer surface of the

suppbLRHist Hlaes SRaEI Ak 49) is heated by the

refrl &?r ant to desorb noi sture. The noi sture desorbed
[004y] ¢ hEumidstygRperation)pplied to the second air
passi ng through the second heat r (49)

sec éndhehpmidifyme; eperagiopnth et%ﬂ%f)féi%ﬂ?é%eﬁldt the e@é@dﬁh’éﬂn (37) are
oS8y UE KT o o Bl 5 AL B Bl Fom i
k] a5t B30, Sk R BERE LR SR RRE RS i s

FBRean SRon bl ook PRI AR toores T °To0ss) ™"

offf iy lpggmﬁﬁuga@af&&% TETa—
s A R NI 4 . o
1 [
ol Path fSF%OE‘{d ot PRRIHERT b B S Bk RRGRger (47) and
f
o e S0 A e BISRAAL A B0l e 0
O, 4 5 DTS5 R
(453:% 58 oHe{H EHf Eﬂtatgld tHe st#aeshB S Flgcl}fe%tﬁ)?tl gﬁ;ﬁ&h@ﬁgﬁcgmér%@or (51) is
B
first Pefri g&%ﬁ@ﬁi c&%lﬁ Qe 1R heaP %f?&{aﬁﬁﬁ;@@ﬁ $#3)ctigfas a condenser and

suppli e e Inside of the roomfromthe air

the%é‘&ﬁld%egﬂ%ﬂcﬁin Ag@ AmchbRan@vhpdar. 5 [0045]

(Hum di fyi ng opera |on
[0048] During the first action, the first aperture (11a), the fourth aperture (11d), the

sixth aperture (9b) and the seventh aperture (9¢) are opened, while the second aperture

' (llb), the third aperture (11c), the fifth aperture (9a) and the eighth aperture (9d) are

“closed. As shown in FIG. 6, the outside air (OA) as the second air is supplied to the first

heat exchanger (47) and the room air (RA) as the first air is supplied to the second heat
exchanger (49).

[0049]  Specifically, the first air entered the system from the room air inlet (39) is sent
to the left spatial area (13a) of the third spatial area (13) through the second flow-in

passage (29) and the sixth aperture (9b). In a second heat exchange chamber (42), the

14
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In the hum difying operation, the air supply fan (43)
and the exhaust fan (37) are operated in the humdity
control system The humdity control systemtakes the
roomair (RA) therein as first air to exhaust it to
the outside of the roomand takes the outside air

frsh ) s (ARl 819 G598 h%ﬁﬁ@%ﬁﬁgﬁf%ﬁ%ﬁgﬁmhEO‘#(?nlﬁsdﬁl the left
spafif 1197 G40 o e aCRBOS apposted el Sosy TaES ISR D paigture in the
first R & G M0t S9SN %%tﬁiﬁ%i Fi PO F apsaiBe] by e réfigerant
The o ﬁﬁ?gﬁafg}g%t) ﬁhgnlgsasrl"@%fptégs%? nHt ! S S e (1 8, the e
Moyt Passpes (S 2hd e easain 37 fna Sfe?r.rd%@r & 08ghank put of the
r°°§t§§m t%wﬁmﬁ%%ﬁs%@# 5 gf%iﬁf?ﬁé t 3@3 ot g\éml 2this

(0030 ; s Avrond el ] s Sobifieihg Outsie figiulet (33) is sent to the
righigphifl ek (13RS e S Sl fa L o flEF lneGHRUARRTR passeee 23)
andffbé PRI SRR ) 1 R Bl Rt PR, salopid Y paspss hrough
they 4 hdl BREHREE ATk o' ok, bl BRCDIAR R ool on the
outf sgrﬁag% § tPé }‘1%4? )he%} et'%gh&nge{ ﬂlgﬂﬂ?%ééé? By Ql‘lelx%)giige‘r{}ﬁ t6 kol moisture.
Th¢ b3 gAgarﬁ&PW tﬂe”acﬂﬁ%emgls shﬁﬁﬁa%ﬁ a{r%)smﬂg through the

air 1s supp

ﬁrsf Keh %Q&T%ﬁ%éf@@ bk Iﬁﬁmﬁgﬁﬁ sBldnd as§e§ t ?ﬁlg 'tﬁe%ev@ﬁtﬁ aperture

I'S sSupp secon eat excnanger

(9c§ 084 U conped caf! L:iysagé I@fl()f %‘{dsf heMif sEphE el Igﬂﬁjeinsﬁh%t 68er to be

’rom't he room a| IS sent” to t

sup?ﬁé’d tofthe BisRR of )é) off fréHend A1t £@g§%ﬂe@{§l§‘ 5@@1;?)13%11‘ (SA).

hrough the secon [ oW i n and "t he sixt'h

[OOQPF rt Néﬁ (a98dcondl Naclion CHENE ﬁﬁahulﬁ?&?@ﬁ@g Spéi‘ﬁﬁéﬁ) 9§ ekplined with

he 14 first air passes through thé second heat

ref&&{ﬂ&%] GEGS (2‘{9} arld 2B) hPFIES. DRa) 8 M(c)! NIt M sk&rid action, the outside

spatial area (13a), the adsorbent Supported on the
air B0AS A BietsB@INAGEr B hSBTMSicd D feleondhehikchandes (4% dnd moisture is

The" heat of adsorption generated at this tine is

col2be@ fidaithd Yodrh @ir(RiAY) iag €Hedfittt air in the first heat exchanger (47).

[0052] Dﬁring the second action, the four-way switch valve (53) in the refrigerant
circuit (45) is switched to enter the state shown in FIG. 2(b). When the compressor (51)
is operated in this state, the refrigerant is circulated in the refrigerant circuit (45) to execute
a second refrigeration cycle where the first heat exchanger (47) functions as an evaporator
and the second heat exchanger (49) functions as a condenser.

[0053]  During the second action, the second aperture (11b), the third aperture (11¢), the
fifth aperture (9a) and the eighth aperture (9d) are opened, while the first aperture (11a),

the fourth aperture (11d), the sixth aperture (9b) and the seventh aperture (9¢) are closed.
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The first air that |ost the noisture passes through
the fourth aperture (lid), the first 5 fl ow out
passage (25) and the exhaust fan (37) in this order to
be di scharged out of the roomfromthe exhaust outl et
(35) as exhaust air (EA) [ 0050] The second air

s S LIRS TSR B0 PS5 b Bt i 8
spat.i al thr first flowin e

hea{ g)gshan%qﬁcl?)n@(d% ’&ﬁeﬁut (gee%f &égﬁ(aﬂﬂéﬂ secppd iy ds Isg%qilteg% the second

b spati al %{ﬁﬁa (13b), the second air passes through 10

eafFF’é‘ gL+ Heat exchanger (47) fromtop to bottom

[00r ; |r e$1it:r2{zﬁ C% SOE%EN Sum::rgt ﬁ)reeqygteqt?ﬁ%@g&ﬁéggqrﬁ élrrfeuzlstr (3% is sent

fasai) 2 {15pEoL S HieksTee e B hiptsf ﬂﬁé&%ﬁﬂﬁgﬂow-m
el el TS g L e
i, G it bR A7 38l BB s e AL oo on
o485 SRR AR A1) 08
adspifipf G RRRE ' Hhorosy B Raoedhey( Jpf fe TG e har
s P Bl g P B M 5
A N e
(35%% ’@‘?%Stt?ﬁéégzond action, the four-way sw tch val ve

refrigerant circuit (45) is switched to

[00§%‘] erTﬁé“&cérEcg%f eSS E‘ys't:éngf rofrl é‘ﬁ}i rodM &} ihixe (33) is sent to the left

npr essor I's operated in this state,
f r f y
LR SR O e SR e
| f1yex
e S O LBRSE o) L0040 Boptfy pses dongh i
sechtdat SRRk ?493%1& '&g% -bofBm| %ﬁ@lhe%%bﬂ%mt NBpSreakhe outer
action, the second aperture (ilb), the third aperture

-~ surfabd 67 thetsggondf}iefaﬁ @xo@)ﬁﬁé&gnﬂ 1@?& tediﬁﬁl ﬂ}ié"ﬁfﬁg&ﬁﬁtho desorb moisture.

aperture (9d) are opene i rst aperture

The mbRjure dbddebddonyy tH ABGHEMIIE sipplidd to tHesesbxd Blr@ﬂﬁiﬁgm@ough the
(9b) and the seventh aperture (9c) are cl osed.

secSiPMEAt leRcHah&. (491.2) THe@, HeCBumitliTiRd r<0€dRdaAiF paddy ttﬁ&ugm'&he eighth
first air is supplied to the first

aperture (9d), the second flow-out passage (31) and the air supply fan (43) in this order to

be supplied to the inside of the room from the air supply outlet (41) as supply air (SA).

{0056] The dehumidifying and humidifying operations in a full ventilation mode are

- explained above. The humidity control system is also capable of performing

dehumidification in a circulation mode in which the room air (RA) is taken as the first air
and supplied to the inside of the room and the outside air (OA) is taken as the second air

and discharged out of the room, as well as humidification in a circulation mode in which

“ the outside air (OA) is taken as the first air and discharged out of the room and the room
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heat exchanger (47) and the outside air (QA) as the
second air is supplied to the second heat exchanger
(49). [0054] Specifically, the first air entered the
systemfromthe roomair inlet (39) is sent 5 to the
right spatial area (13b) of the third spatial area

O A TR R
LIRS T R M N
i s SR P e ) SHTERAEE 7 the o
BB SR S Do A5t D Rt

nmoL st ure passes, thrqugh . the.third aperture (I |c t he .
oul B B FoPmhias el e sy iastiomand pRBHEgHHLG (in g pxhat fuode in

 wihobSdnaR e T e SR TE G R 0 Spobrf oo BgRe hreof s
s RS R RO S ind E o BEE s Lt oot Py o

the third spatial area (13) through the first flowin
passage (23) and 15 the second aperture (lib). In the

RS TG A PRI ARIATR Y. (Go) T om top Lo bottom

il e orbent su rnted on the o urfac .1
o087l < The R RRT bR I BRRI, B8 A RubSalkhel - PhiedSt fhunidicy
corgl%fl rsk&@&gf& cg&rcﬂﬁﬁg ﬁlﬁrn%bls}nuﬁ)?aixi -Rrg ?naﬁ&?ﬂ(ﬁﬁg&é&?f HE5RLRED and a
y the adsorbent s supplied to sec alr passing
: a%gp second heat exchanger (49). Then, the
rﬁ%@%ﬁ [ 9§g§second air passes through the eighth 20
aperture (9d), the second fl ow out passage (31) and
the air supply fan (43) in this order to be supplied
to the inside of the roomfromthe air supply outl et
(41) as supply air (SA). [0056] The dehum difying and
hum di fying operations in a full ventilation node are
expl ai ned above. The hum dity control systemis also
capabl e of performng dehumdification in a
circulation node in which the roomair (RA) is taken
as the first air 25 and supplied to the inside of the
roomand the outside air (OA) is taken as the second
air and discharged out of the room as well as
hum dification in a circulation node in which the
outside air (OQA) is taken as the first air and
di scharged out of the room and the room
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15

20

23

16 air (RA) is taken as the second air and supplied to
the inside of the room Further, the humdity control
systemis al so capabl e of perform ng dehum dification
and humdification in an air supply node in which the
outside air (OA) is taken as the first air and the
second air such that part thereof is supplied to the
CLAMMYe of the roomand the other is di scharged 5 out
of the room as well as dehum dification and
hum dification in an exhaust node in which the room
air (RA) is taken as the first air and the second air
sucH- t hatA PeatEXehBERIFOMMISIE: suppl i ed to the inside of
the room and the other is discharged out of @ge ro%m .
| eNpUsTRYAInwsting epbyrality i foms (B0srmngabrspild da gach other with
invention is useful, for exanple, as a heat exchanger
an gergal gapseletWeen; cont rol system for control ling hunidity

in the air by ki ng use of an adsqrpent d fan

r ef @i gémﬁw n(ﬁscar@pgq ey sappEnd fngAtgﬁ@a?fa @%%&n@f&r@*’) in the

conprising.., a fjn set (59) includi lural ity of .
arrgnggmenisgvection 4fqtbg fga‘r éﬂldyg epd e iy i e if P Jengthwise
. interﬁﬁ%fl herebetween; a framework (61) arranged to
direclipp g Bidf™aces of the fin set (59) in the

OB B, ST B e S A ST Rl e
sot 0 17 B precty dfistiopatrafs oty ' Ui perS i promgng outof

i.n the a ngenent direction of the fins and U shaped
theé'ﬁmego l%@?’ ‘%F%?Pudi ng glut o]t ghe f_rarrevvork (61),

R e S LR
. . h f fi
o YR b O AR SR, g 00 and s
trar[s?é?“?ﬁ%t(hgf ke\épectively.

2. The heat exchanger of Claim 1 further comprising

a connector tube (65) for connecting the heat transfer tube (63) with a refrigerant
pipe, wherein |

an adsorbent capable of adsorbing moisture from the air and desorbing the

moisture into the air is supported on the surface of the connector tube (65).

3. The heat exchanger of Claim 1, wherein

the adsorbents are of the same kind.

4, The heat exchanger of Claim 1, wherein
the thickness of the adsorbent layer supported on the surfaces of the fins (§7) is not

less than 50 pm and not more than 500 pm.
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15 2. The heat exchanger of Claim 1 further conprising
a connector tube (65) for connecting the heat transfer
tube (63) with a refrigerant pipe, wherein an

adsor bent capabl e of adsorbing nmoisture fromthe air
and desorbing the 20 noisture into the air is
supported on the surface of the connector tube (65).
3. The heat exchanger of Claim1l, wherein the
~adsorbents are of the sanme kind. 25 4. The heat
excRangerThstheay exchanger ofwens of Gdaimgil iR Aewhersm ¢ he
adsorbent | ayer supported on the surfaces of the fins
( 571 fingitghis nqtdess thamals? man gid petdnaiethafck2mMMan 500 pm
18 5. The heat exchanger of any one of Clains 1 to 4,
wherein a fin pitch is not less than 1.2 nm and not
nore than 3.5 mMm 5 6. The heat exchanger of any one
of 6 ai melhe hle@t %Chmf ef any ameol (epweility 4 whagin | ess

than, 0.5 m's and not nore than 1.5 m's. (19 1
air velocity is not less than 0.5 ny/s and not more than 1.5 m/s.
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