HEAT EXCHANGER AND Al R CONDI TI ONER Techni cal Field

[ 0001] The present invention relates to a heat

exchanger and an air conditioner with the heat

exchanger. Background Art O [0002] Conventionally, a

heat exchanger for exchangi ng heat between fluid such

as a refrigerant and air has been known and w dely

used i n aHEABFEXCHANGERANDAIR CONDERIONER ses. ~ As.

such heat exchanger, as disclosed in Patent docunent

1, for exanple, a heat exchanger in which a

multiplicity of flat sheet-like fins are arranged
TeclaliedFiedd heat transfer tube at predeterm ned pitches

is known. In this type of heat exchanger, fluid such,
[0 0(\)5/%2 ok prgeitdnventionwelatel tonbént ekehangert andranreif @mnditisner with

ile air passes between the fins disposed at the '

the Iaceedhangarned pitches, thereby exchangi ng heat between

the fluid and air. Patent docunent 1: Unexam ned

Pat ent Publication No. 2001-304783 f DI SCLOSURE OF

THE I NVENTI ON Problens to be Sol ved by the Invention
Backd80il Affeneral ly, to inprove performances of the heat

exchanger, a nethod of extending the surface area of

) a e al
[ood;z!r] p?aopgaﬁfgp?ﬁy, alHast a%ﬁax%%gf ed}%&aian%lme@ﬂbét{aee@ﬂdﬂ sathasa

ective. e other hand, in the
i a';{&'—&[i ' HANDE isddSh B doh8itioheérs ané bigdlar
reﬁ-‘g?ﬁéﬁan %%%qﬁg%?ﬁmgfger tubse, to i ncrease the

i . i t: t
appeﬁ‘h‘tﬁg%‘? e Agrstﬁgh géeat tsegg}a‘égﬁ;; as &1?_(80% if Pafent S§unRan1 o fcxample,

I NS nee wever, I1n this type o

a hegle&tchﬁégﬁ i gi{c%l a"fﬁﬁﬂpg‘gﬂﬁv%ﬂfﬂdt Ch&E-1iREFAS 8F drPRgtd MOng a heat

econe _ , an ar ere air passes Is narrowed

o S = 8 Ay,
sucht ep?gre egaﬁ:ggn? HSRR WS oI the TR (b Wbl GRfL b PaSeDBLIWRER the
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and air.

Patent document 1: Unexamined Patent Publication No. 2001-304783

DISCL.OSURE OF THE INVENTION
Problems to be Solved by the Invention
[0003] Generally, to improve performances of the heat exchanger, a method of
extending the surface area of fins, that is, the heat transfer area on the side of air, is
effective. On the other hand, in the above-mentioned heat exchanger using the flat
sheet fins and the heat transfer tube, to increase the surface area of the fins, the pitches
between the fins need to be shortened. However, in this type of heat exchanger, when

the pitches between the fins become shorter, an area where air passes is narrowed and
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[0004] In consideration of these circunstances, an
object of the present invention is to extend the
surface area of fins while suppressing an increase in
ventilation resistance in a heat exchanger for
exchangi ng heat between fluid such as refrigerant and
air, thereby inproving performances of the heat
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tube 6 Uraa!ﬂlatf%p%ﬁln&h%”%nr% TERgated; petdglqeé-@[mgqxtegpheet fins
t he heat transfer t ube %61) and exchanges heat
(70) 25 mieded psiihg fiisooh HPER @agwqon@fﬁryawavqupérw coppgated
(61) and air flow ng between the fins urality of
sheet fing (7h iscubstantiallyasiraligh toan axdaldiregtien P%ﬁhﬁrgleatr trangfgg tube (61),
shape of a flat sheet and a plurality of corrugated
and g tidgalinkidirsc{qoyf thavaynfosacH the corrugpied gheat fing €7 H%rpe of
a corrugated sheet are provided as the fins. The 2
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(70) are alternately arranged in the axial direction
[0006] Abeortiimgito arsecrsidaaspectbfthednventiam, inths firstiapeetiafdhe i on

of the waveform of the )
invention, an amplitude of the waveform of the corrugated sheet fins (70} is equal to a

pitch between the corrugated sheet fins (70).

[0007] A third aspect of the invention relates to a heat exchanger which comprises a
heat transfer tube (61) and a plurality of fins arranged in an axial direction of the heat
transfer tube (61) and exchanges heat between fluid flowing through the heat transfer
tube (61) and air flowing between the fins. A plurality of flat sheet fins (65) which
each are formed in the shape of a flat sheet and a plurality of corrugated sheet fins (70)

which each are formed in the shape of a corrugated sheet are provided as the fins. The



corrugated sheet fins (70) is substantially paralle
to an axial direction of the heat transfer tube (61),
and a ridgeline direction of the waveform of the
corrugated sheet fins (70) is substantially
orthogonal to a front surface and a back surface of
the heat exchanger. [0008] According to a fourth
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i nvention, cylindrical first collars (67) which are
XchaBEet nuous with the peripheries of the through hol es

6), are,protrudingl royi ded an the flat sheet.fins
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inner circunferential surfaces,of ,the _ second co|lars .
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surfaces of the first «collars, (67), while the hegt
the fatghestdins(§Deand the gormsated rhestiling (7Onheve Huongh heles (66, 75) for
. collars (67), thereby bringing the inner
insegtingdtherheat &sansfar tubas (@gé@r@hroua first collars (67)
into close contact with the outer circunferential )
(0019 Ascerding torarsixthaspect phihsfirventionds thedfifth agpgetiof the invention,
According to a seventh aspect of the invention, in the
cylindricahfizst pellars €7) which ara gentiniuens withitheiperinheries of the through
collars (67) which are continuous with the peripheries
holes {6G)ee protrudingly provisied peahe Hatshestdins (61 ragd eylindidal segond
on the flat sheet fins (65) and cylindrical 3 second
collars (T@rvehi¢ly & cahiimboua vthcibe periphevies of thi thriougipbolep (7 arss
of the through holes (75) are protrudingly provided
protoinghe providedgait thel cotmegated sheet(f1i0]70),tthe fisse colieds (1) laeerigserted

(76) are
into the second collars (76), thereby bringing the inner circumferential surfaces of the

second collars (76) into close contact with the outer circumferential surfaces of the first
collars (67), while the heat transfer tubes (61) are inserted into the first collars (67),
thereby bringing the inner circumferential surfaces of the first collars (67) into close
contact with the outer circumferential surfaces of the heat transfer tubes (61).

{0011] According to a seventh aspect of the invention, in the fifth aspect of the
invention, cylindrical first collars (67) which are continuous with the peripheries of the

through holes (66) are protrudingly provided on the flat sheet fins (65) and cylindrical



inserted into the first collars (67), thereby bringing
the outer circunferential surfaces of the second
collars (76) into close contact with the inner
circunferential surfaces of the first collars (67),
while the heat transfer tubes (61) are inserted into
the second collars (76), thereby bringing the inner
secdid oUEsqT6) Whish afohfif@susotith the peeipherits of teathsoughdiles (75)
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fourteenth aspects of the invention relate to an air
the ridgeline direction of the waveform thereof.

[0015] According to an eleventh aspect of the invention, in any one of the first to tenth
aspects of the invention, adsorption layers made of adsorbent are formed on the fins and
moisture is transferred between air passing between the fins and the adsorption layers.
[0016] According to a twelfth aspect of the invention, in any one of the third to eighth
aspects of the invention, the adsorption layers made of adsorbent are formed on the
surfaces of either the flat sheet fins (65) or the corrugated sheet fins (70}, and moisture

is transferred between air passing between the flat sheet fins (65) and the corrugated



condi ti oner which conprises a tenperature control part
(55) for processing sensible heat |oad and humdity
control parts (56, 57) for processing | atent heat |oad
and perforns at |east a cooling and dehum dification
operation of cooling air supplied indoors by the
tenperature control part (55) and dehum difying air

She%%glq(g%hqg@%grd%nqg@r@um dity control parts (56,
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flow n hrough the heat transfer tube (61) and air
COD"IT‘PWﬁgsée‘Wneen the fins and has corrugated sheet fins
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and a ridgeline direction of the waveformof the
the eppetresantolsrt (S5his Tord ol ETPETaRE FORTaY beat cxchanger (35)
orthogonal to a front_ surface and a back surface of ..
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According to a fourteenth aspect of the inventiogn, th
and debrinidifcation operation ﬂh%ten(fs@,mrsﬁynfé@rheﬁb?maﬁw&r (% e H?‘ea‘
in air by using adsorbent which adsorbs npoisture i
transfetubei(6]) ande nlendibrefifinsdn theraxid| diggation ¢fghs heat t‘faaﬁfg‘r{eﬂlbe
of a tenperature control heat exchanger (55%.1 whi ch )
(61)emxdbangesshentbetwiernt fhnid floming Hseughibe heatitansientube §61)ang air
and air in the cooling and dehum dificati.on
flowdpg between thet fires andhps rorregatedcdhaet fins (A@kshapsdtlikayeorrygated
has 5 a heat transfer tube (61) and a plurality of
shedtiam thei fing, led ancamaplitdile diredtion ofthe wevefierm of the serragated ghest
(61), exchanges heat between fluid flow ng through the
finsi{20itis bulsstsitially pataHel(t6 ) aaiali direction of the heat transfer tube (61), and a

ridgeline direction of the waveform of the corrugated sheet fins (70) is substantially
orthogonal to a front surface and a back surface of the temperature control heat
exchanger (55).

[0019] According to a fourteenth aspect of the invention, the humidity control pérts
(56, 57) control water content in air by using adsorbent which adsorbs moisture in the
air, the temperature control part (55) is formed of a temperature control heat exchanger
(55) which exchanges heat between the heating medium for cooling and air in the

cooling and dehumidification operation, the temperature control heat exchanger (55) has



air flowng between the fins and has a plurality of
flat sheet fin (65) shaped |like a flat sheet and a .
plurality of corrugated sheet fins (70) shaped like a
corrugated sheet as the fins, in the tenperature
control heat exchanger (55), the flat sheet fins (65)
and the corrugated sheet fins (70) are alternately
a heat fraigadubd (61 hendx pRrirality bEfihs nthe bxiahdirdutiah of theelreat transfer
tube (61), and an anplitude direction of the waveform
tub&{618, R&ckRgb Bk Betwebe Euidféwing thréAh tiee Iedbsimféritabe (61) and
parallel to an axial direction of the heat transfer
air ﬂd&ﬁ‘ﬁg bEdeen IR aridhdsiadsralifyordat Sikdet iR 6@5)_ shBfed like a flat
waveform of the corrugated sheet fins (70) ‘i s
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(60), tgereby giving to the air the noisture desorbed
exchangf (55 adsorption layer of the heat exchanger (60),

suppl Les gne of the ajr dehum dified by the heat
(00} e eanth Gopissas mRba sveniEHRATRE P DE Penpbelate to an
. exchanger (60) indoors and, dis rges.the other of, .
air qopditigner whish rPmpRses® hept Wgangggf% b ahgaling wegiugHgrowt

the air  humdified by the heat exchanger (60

(40)far snpplving p besting medinindphepaling Feqtingdn @rbeétsfﬁgévfer dybe (61)
the invention, the heat exchanger _com%)ri ses a eat,

of therheat exchanger £6Q)calfernaiely peppungd mogion of synplying Hog
an axial direction of the heat 6 transfer tube §61)

mediwrg feseoeling tasthe digat trans{os uber(p L of the beat sxchangergh). theseby
heat transfer tube (61) and air flow ng between_ the

allowing an adsetption dayer ekibh hagtexchiagst (680 kradsprbonoishye prsair and a

motion of supplying the heating medium for heating to the heat transfer tube (61) of the

heat exchanger (60), thereby giving to the air the moisture desorbed from the adsorption
layer of the heat exchanger (60), supplies one of the air dehumidified by the heat
exchanger (60) and the air humidified by the heat exchanger (60) indoors and
discharges the other of the air dehumidified by the heat exchanger (60) and the air
humidified by the heat exchanger (60) outdoors.

[0021] According to a fifteenth aspect of the invention, the heat exchanger comprises a

heat transfer tube (61) and a plurality of fins arranged in an axial direction of the heat



made of adsorbent are forned on surfaces of the fins

and noisture is transferred between air passing

between the fins and the adsorption |ayers, and

corrugated sheet- |ike corrugated sheet fins (70) are

" provided as the fins, an anplitude direction of the
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tubet(BE) amivef Howingfbetvheen thofins) gmthecthesteysharigen 60) rmisorpsion layers
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to a sixteenth aspect of the invention, the heat
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are forned in"the shape of a flat
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provided 4s the e, ih the Lat exchager (60), e Tat stieel find (3} and the
corrugated sheet fins (76) are alternately arranged in the axial direction of the heat
transfer tube (61), and an amplitude direction of the waveform of the corrugated sheet
fins (70) is substantially parallel to an axial direction of the heat transfer tube (61), and a
ridgeline direction of the waveform of the corrugated sheet fins (70) is substantially
orthogonal to a front surface and a back surface of the heat exchanger.

[0023] According to a seventeenth aspect of the invention, the heat exchanger

comprises a heat transfer tube (61) and a plurality of fins arranged in an axial direction



whi ch each are formed in the shape of a flat sheet and
a plurality of corrugated sheet fins (70) which each
are fornmed in the shape of a corrugated sheet are
provided as the fins, in the heat exchanger (60), the
flat sheet fins (65) and the corrugated sheet fins
(70) are alternately arranged in the axial direction

of i hehf@ati@attubd ﬁé;ﬁlﬂ exchibszes Bt botweenafiuid dlopling thieugh the heat
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heat transfer tube (61), and a ridgeline
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heat transfer tube (61). In the corrygated sheet fjns
et e S i
adsdypladn layemsace of the heat exchanger (60). That is, the

ridgeline direction of the waveform of the corrugated

-Opeatien- fins (70) substantially corresponds to the air 8
passage direction in the heat exchanger (60). Th%

[00243r Asgarding tortbe first aspect gfhe ipvention fihe earmipatedisheet figs (70) are
corrugat ed sheet and thus have a | arger surface area

provifiehin the beat leagtwaiger (08) as the fins.  In the heat exchanger (60), the

plurality of corrugated sheet fins (70) are arranged in the axial direction of the heat
transfer tube (61). In the heat exchanger (60), air passes between the corrugated sheet
fins (70) from the front surface toward the back surface of the heat exchanger (60). In
the corrugated sheet fins (70), the amplitude direction of the waveform is substantially
parallel to the axial direction of the heat transfer tube (61). In the corrugated sheet fins
(70), the ridgeline direction of the waveform is substantially orthogonal to the front
surface and the back surface of the heat exchanger (60). That is, the ridgeline direction

of the waveform of the corrugated sheet fins (70) substantially corresponds to the air



flat sheet of the sane size. When the corrugated sheet
fms (70) are provided in the heat exchanger (60) as
fins, a heat transfer area with air can be increased
wi t hout rmaking the pitch between the fins smaller.
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contact with the flat sheet fins (65) |ocated on both

In tixi adbermigated sheet Gins (10) athe didgéleet difection of (heGyavefbmatis substantially
top portions of the waveform of the corrugated sheet

orthbgenal #the dromt surface and det back sinfasecofahe haljt axchangdrl(6@). That is,
sheet fins (65). Bottom portions of the waveform of

the ridgeline direction of the waveform of the corrugated sheet fins (70) substantially

corresponds to the air passage direction in the heat exchanger (60). The corrugated
sheet fins (70) are each shaped like a corrugated sheet and thus have a larger surface
area than fins shaped like a flat sheet of the same size. When the corrugated sheet fins
(70) are provided in the heat exchanger (60) as fins, a heat transfer area with air can be
increased without making the pitch between the fins smaller.

[0027] According to the fourth aspect of the invention, each corrugated sheet fin (70)

is in contact with the flat sheet fins (65) located on both sides of the corrugated sheet fin



O

the corrugated sheet fin (70) are into contact with

the other of adjacent flat sheet fins (65). [0028]

According to the fifth aspect of the invention,

t hrough holes (66, 75) are forned on the flat sheet

fms (65) and the corrugated sheet fins (70),

respectively. In the heat exchanger (60), heat

tr r ' ' are in
7 0)h o ﬁ@é{ 1?’6%),5 $%§§Sng g? %e%@ve?‘&ﬁ%ﬁtﬁg chith Qatécf‘éé‘nse)khﬁ@

the flat sheet finhs ( and fhe

oFEHAENES S O 07 BB oot
e s B8be 0k R B RBE U s

65aspects of the invention, the first collars (67) are
(63} ormed on the flat sheet fins (65) and the second

1038 e i SemEto B VG5 Geh RS G sl
ook ede b8 g 8 L P R L ERL5 ) "
the hegh PRAIapEPTIR0) Dot HARHEEITPB L) B BGH LR Wl hofes (6,
75) e o et fns G bt B racnist el ol CRp G the S

L f the fl h i i d
whefefbe hemtnetos Aebea 1) poes g ghe Barabesind Bnd Bt

fms (70) and the heat transfer tubes (61) are
corrigated shegt fin(Wt he first collars (67) of the flat sheet
fins (65). In the heat exchanger %60)., by bringi ng the
[0029) nérccoiding tofthe sinth and severth awngcisiof thenavention ﬂl@%frﬂép ars
(67) into close contact wwth the outer circunferenti al
(67)same faroeed oufthe flat sheeftfinst(p)randahe sacpnd collars (76) pee formed on the
sheet fins (65) are fixed to the heat transfer tubes
corr(1gdtdd sheet finh&Ohe alin cagle Ratsheet firs(®p), the fitst coldar(§7)xip formed to
inner circunferential surfaces of the second collars
be cflifiJridahted edmimeowsowith the peripheryof theuthequghibola 96k r dnepeh
surfaces of the first collars (67), the corrugated
corragated stidetfin (70)) thasecdnidxetlart (36} isdormest todiesplindricabagds5) .
10 [0031] According to the seventh aspect of the
confirfioas twiththe pbrdpteeg ofitte dabligh bol¢ TB). of the corrugat ed

sheet fins (70) are inserted into the first collars
[00303 7)Acebrdifetolthesixthheptctiof e irééntion, the first collars (67) of the flat
sheet fins (65) are inserted into the second collars (76) of the corrugated sheet fins (70)
and the heat transfer tubes (61) are inserted into the first collars (67) of the flat sheet
fins (65). In the heat exchanger (60), by bringing the inner circumferential surfaces of
the first collars (67) into close contact with the outer circumferential surfaces of the heat
transfer tubes (61), the flat sheet fins (65) are fixed to the heat transfer tubes (61). In
the heat exchanger (60), by bringing the inner circumferential surfaces of the second

collars (76) into close contact with the outer circumferential surfaces of the first collars

(67), the corrugated sheet fins (70) are fixed to the flat sheet fins (65).

10



and the heat transfer tubes (61) are inserted into the
second collars (76) of the corrugated sheet fins (70).
In the heat exchanger (60), by bringing the inner
circunferential surfaces of the second collars (76)
into close contact with the outer circunferentia
surfaces of the heat transfer tubes (61), the

[00F1Q" 'AQBidak RNBS bevehitaspddof Bednvéritivagihe seddnd collas(76) of the
circunferential surfaces of the heat transfer tubes

conl{lgétld shedt ﬁﬁﬁ?@?ﬁfe iAseaiea hABARS fifsPOOlarys 7 of tigifhy shdee fins (65)

ner circu ential surfaces of the second coll ars

and {Heat aﬁs@éﬁuﬁ%s@? ;?'9 AsBfbd Witd theta8ooHars (76) of the
c r

Ircunterentra aces of the first collars (67),
the | ' i | at
comypieq Sfiel HAELAY. TG pedRRctahler GOF by HEAGirgte el 2
. of .the.| ti th I (66
mrcfxﬁgerirffb@t“r%f% ffm ss%ﬂ%ﬁ%}l%gt@@ ip@5dlod Enliel AR fhfcer
. S ubes [
ciro{ sl AUFRES Poibe TR Tanere s Sy (RRblrEppbd el s (70) ave
fivefl g fhepald pIGRAR SRt SLmEar g e BROTAR, fof B
cxcg e o0 st Sk PR e o BBt 7
intorefose cotipct with e lisumtcteish priies o BEARAHURATEN. e
fi 65) | d both sid t t ed
corrypaied shast (g 10) arergteditd o6 et RestEBxchanger ( 60)
di to thi t of the i tion, th
eet fins xed to the he
on ttw ﬂf\tﬁﬂ@ﬁ ﬁmiﬁé&- g@tlt};? hf@@é%?%"ﬂé‘c&?f)jitﬂlr‘?hiﬂ% :"_rﬂlﬂ‘if‘?(% ?;ﬂ;?)j’ €
enth aspects o e _invention, e flat portions
el telioms e i b St bt
u sheet fins : e fla rtions
whezg élefhgcahmsw dithes €6 Daasshrqugh %ﬂ?@ﬁ?ﬁglséﬁg)gt T&F?at sheet
Fnsc5)vo meloee eantack MBS heat ransier wbps GahTeRrHBEIEh s
b (@ B gt e Combeind e AhGe i Bl
upie ho d ¢ bidgd , thg comrngeipe s B
0direction o? t he waveformthereof or may be forned
pairaif degfltcshbetdins (6% looated en beth sisies nbthsrrarrugyed pheet fin (70).

ridgeline direction of the waveformthereof.
That is, in the heat exchanger (60) according to this aspect of the invention, the

o

corrugated sheet fin (70) is maintained by being held between the flat sheet fins (65)
fixed to the heat transfer tubes (61).

[0033] According to the ninth and tenth aspects of the invention, the flat portions (78)
are formed on the corrugated sheet fins (70). In the corrugated sheet fins (70), the flat
portions (78) are formed along sides of the corrugated sheet fin (70) which are
orthogonal to the ridgeline direction of the waveform thereof. Inthe corrugated sheet

fins (70), the flat portion (78) may be formed along one of the two sides orthogonal to

11
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[0034] According to the el eventh aspect of the
i nvention, adsorption |layers are forned on the
surfaces of the fins. That is, when the heat exchanger
(60) is provided with the corrugated sheet fins (70),
the adsorption |ayers are fornmed on the surfaces of
the corrugated sheet fin (70). When the heat

the fidgdias direct{@D)f the wavelorm elikredfidn nmytte forreed alang bethedithe two
fins (65) and the corrugated sheet fins (70), the

sided @phb@inabtd thayidpélimy direbtomefithe wavefoemsherkafes of the
flat sheet fins (65) and the surfaces of the

[ooszgr (ALgBideRk BBEElhEME abphd) of tht iviehtor)@dsorptiem iygsare formed

(60) according to this aspect of the invention, air
on tH@&&fd&Es bEhbERs. ThA i, WienGROR&t eXdHAnga T bar s p‘i‘mtl@ed With the

adsorption |layers and noisture is transferred between

co Eﬁ%@ %%eeﬁggs {J?EB? ftga? §&§’oﬂ§tio‘ﬂrla§e"i‘é’ e Fornhed orfthd ¥iHRoes W e

cooling 1s supplied to the heat

con@%@@& Liet EiH ?ﬂgn( e tRE RO Qkél&?lg 60PisHroNi8ed Withibbth the flat

sor l'ayers 1I's acc ed When heating

ol 500 SRR 7 2 R i
the 1S e BREMeE] MgTEs) Ll Blotddel G HelphBatb I hoct fine 70).
o D R i e
the fip corgFo Bt tEWﬁ@Eﬁiﬁ R Rt S Sl ok

heat ., excha

Fl

e TSR e, o

coofie APPALA q‘iéeaﬁﬂe%s?%&tﬁﬁw%w@réwﬁ SRR o n e
ads$rg§§§ ?érisié’aéﬁé#e"é? WhshhosisEiteds ﬁ‘i@a ﬁé,fs?s?jlpvhed to the
catiipgilep it 6P Hputions AR ggjgptagggeﬁsgaczaemed.

I I t he heat f
[ooﬁiﬂq%@%q?%ga"" %Fw?%éﬁ@am ea%enﬁ?xah&?r@’?eetea&bm?%a 60)
provigeCivih hpBrhe TROHEE) MRS} SR COmyaRisd Pk e . dta

f t th t f th
adsarpHpe oo e SomeR an et apes)t clher °”ﬁgah§mﬁw6émtpsl

parts (56, 5 are rowded in the air, condjtioner
correa@yd Slﬂﬁ’bﬁtl%(‘?bé g heas sxehoneerpP) qosanding Bdbisageect of the

i ndoor sensi bl e heat
invention, air passing between the flat sheet fins (65) and the corrugated sheet fins (70)

comes into contact with the adsorption layers and moisture is transferred between the air
and the adsorption layers. For example, when the heating medium for cooling is
supplied to the heat transfer tubes (61), adsorption of moisture in air in the adsorption
layers is accelerated. When the heating medium for heating is supplied to the heat
transfer tubes (61), desorption of moisture from the adsorption layers is accelerated.

[0036] According to the thirteenth and fourteenth aspects of the invention, the

12



| oad by adjusting tenperature of the air supplied

i ndoors. The hum dity control parts (56, 57) process

i ndoor | atent heat |oad by adjusting humdity of the

air supplied indoors. The air conditioner (10)

perfornms at |east a cooling and dehum dification

operation. During the cooling and dehum dification
temp@ratuaé tértrol pine (33 ape tied hunsiditg odmteol ppets (5¢, 53) areqoovided in the

the air supplied indoors and the humidity contro

air m&km@ﬁﬁo ).5 Fihetehipaiatirt Yoiithsd pait(55)qupeessesdndsutcensible heat
037] The tenperature control part (55) according to

load BE2BuTRAEhPerfurd HEthe AKSBHPIAA ihoors.Or TIRAMGhidity@ontrol parts

t enpérat ure uontrol heat exchanger (55) forned of the

(56 %hl 5 ﬁﬂﬁ@&ﬁ'ﬁateﬁ t ﬁﬁﬂ %jﬁ@uﬁ@hnﬁﬁﬁdn?%@'ﬂ%‘ aif E@phbd gtdoors.

aspects of the ventlon

eﬁ?"ﬁ’@%@é’e lﬁgﬁ&m”(%g?é%r AR ahd “%ﬁ%‘%ﬁ?ﬁﬁ%ﬁ%ﬂ
etﬁg c d(ﬂlpnsgca%@@ehu&&ﬁ%lo}nhﬁeﬁﬁ% the) rature control part (55)

1 on er 1 on t’he ai condi t1 oner

e R S A

| heat exchanger (55), thereby cooling air
S“pﬁlbegs‘f’ﬂ %hrough the tenperature control heat exchanger

t00§7§2’rf@?”mé%?w§% Stirel PR3 BfcortE L el 3L 8 tihdebtion i
fornBEaRE Bipasretieonrp! Reat ronpies ) FEFAY{thl bl nger
o e etk ey B DA, TR0
s a%as%ﬁ?)&mded _
B R O R A i

fﬂ;:;;gggse e bl (s htioucion e Bg\k?aﬁué’Pﬁ?‘ﬁF’aﬁ?'ﬁﬁe“

wat er) gﬁqenerat ed on the surgaces of t

trme%htqbaﬁ ) phihertemperature contEah e{ﬁ@@jﬂgef éb rﬂa‘?fﬁ‘@f ?085‘{1%3“
tenth aspect of the invention, since noisgtufe in

passing m@eﬁhab@ltemperwemnaa%h?ﬁbﬁmﬁﬂaeazﬁ éﬁtﬁﬁ gther hand, the
surfaces of the fins, even when the heatin é’g for

humidigy ¢orgrol pm@épﬂ)@dj%wwé corignt ip rﬂarbyft'é? 0

drain water is har pll.ty generated or i s, no
During the cooling and dehumidification operation of the air condltloner (10), the

humidity control parts (56, 57) allow the air supplied indoors to come into contact with
the adsorbent, thereby adsorbing moisture contained in the air by the adsorbent.

[0038] Here, when the heating medium for cooling is supplied to the heat transfer
tubes (61) of the heat exchanger (60), moisture in air may condense on the surfaces of
the fins. In such case, it is necessary to process condensed water (drain water)
generated on the surfaces of the fins. On the contrary, in the heat exchanger (60)

according to the tenth aspect of the invention, since moisture in air is adsorbed by the

13




generated at all on the surfaces of the fins. In the

air conditioner (10) according to the thirteenth and

fourteenth aspects of the invention, since the

tenperature control parts (56, 57) process |atent

heat | oad by adjusting tenperature of air, the

tenperature control part (55) only needs to process
adsdrptiors RRysistnehé safackoabihe finsorven dien the ieating medium for cooling

tenperature control heat exchanger (55) formng the

is stppUBE taih HRatCRsfep tubiea (61 )( &rin, wateeis haldty géreeated bestriong
nmedi um for cooling is supplied to the heat transfer

gendriR8 %t 4 bh thekufaBes/b¥ithE fihs  TAahslhiy contiorter €tD)akcordingad the
generated at all on the surfaces of the fins. The heat

thirfeRh ang $SurfeBhith AABMISF the tveRtidn) diice thestomperahird okitrél)parts

according to the first to ninth aspects of the

s 6452’2 gfgciema{'eat R4k iR afélﬁfstiﬁé’ Rlnhfedtin@MUT attihe Rerfiferifire control

re such processin of "drain water. [0039]

pmgggg@ﬂg Hg‘?&sg%g&%eés%% ?&ﬁf@eltl éiﬁ]aggphgﬁ%ﬁglr%%gfﬂf&%b&atme

I nventi on,

o 39 SR B IS o
e b U O TR B 4

hard BOSRREH of e AEFAE ot L] e Bl O e By SO
) Y B ot BFdrery _
exc%:?tg%ﬁ@é??ﬁw%@%ﬁﬂgﬁég ?feﬂffﬁ%# CONERLAR e B b Pk
S . he“heat and
sspeefy e reanton Pahrs R bl b B Yok o B siafbleing

Wien the heating nediumfor cooling is supplied to
of dEip Walelt transfer tubes (61) of the heat exchanger,

WA T AT CHR M ALY L A

heating is supplied tq the heat.transfer. tubes (61), .
the et GFSIRPERT A5FOTREI ?}reeeq?‘ffaﬁ? orvelfth PR tiod fhe pyonion, fheﬂt 15,
accel erated. The air conditioner, (1 di scharges. .
the hqaf peshapgerihauingjihe mﬂoailﬁ%f’dando@w g%fi%% el circuit (40)
noi sture by the adsorfxtion | gyers gf t he heat., .. the ai
congsetadtndles heh ransfer tabe (61) of theilgrt exehangsr prePLojfiprin the air
noi sture desorbed fromthe adsorption Iaglglres gt{ontot}e

conditigner (&Qk hahgair oaditionen ¢LOpaltsragielypedrms the m
supplying the heating medium for cooling to the heat transfer tube (61) of the heat

exchanger and the motion of supplying the heating medium for heating to the heat
transfer tube (61) of the heat exchanger. When the heating medium for cooling is
supplied to the heat transfer tubes (61) of the heat exchanger, adsorption of moisture in
air in the adsorption layers is accelerated. When the heating medium for heating is
supplied to the heat transfer tubes (61), desorption of moisture from the adsorption
layers is accelerated. The air conditioner (10) discharges either of the air dehumidified

by being taken moisture by the adsorption layers of the heat exchanger and the air

14




Effects O The Invention [0040] According to the
present invention, the corrugated sheet fins (70)
shaped |ike a corrugated sheet are provided in the
heat exchanger (60) as the fins. For this reason, by
enpl oyi ng the corrugated sheet fins (70) each having a
| arger surface area than a surface area of a flat

hmﬁ&lﬁga b 'rEbeé\gleg‘ ﬁx}ﬁsﬂr@ Aesh6ed ﬁéngthé’\’hds’&rﬁid’n lafert BethB E@&t

exchanger can be extended w t hout neking the
' : smal ler. In the heat J exchanger
exc}%@%@é’?@%@@?ﬁéﬁc{@r% e present invention, since the

r%‘fh: .fection of the waveform of the corrugated
Effeg ee Jn‘@"?‘kf[ﬁ% is substantially orthogonal to the

ont ur f and the back surface of .t h . :
100405 Mesegitg @3fe PRFcsl Hrenifs B ForR Byt sheped ke a
heat , exchanger .(60) is. hardlLy ob uct ed.by the ..
corrigftee, ShepLare RRateiin s porb pRCHnger 35 T R o T3 b geastp
th resent invention, t heat, transfer area with air
by etnbfosBes e toamasied et Bos ) Fadhaiin lardee Fludiks Hya thih &
ventilatign resistance of the heat exchanger 60) a
surfaqg pgea ‘ibtlérﬁ@rshﬁ‘ﬁé%sa Fatttﬁés‘tﬁ%‘tea & W&éﬁe g%)exéhéﬁéﬁegég)
reatly inproved. . conpared with the conventignal art.
can @%&qgeésm%mayangéh%wzh beiween theding;s Fen th g hgat
tenth aspects of the inventign, the flat portions
exchapggr (§PbaceerdingtoLthe prgsent inventien, staceitheridgnling direeipn of the
sheet fins (702. The flat _portions (78) enable
wavedesmaf ke eargieatedyshest fing €7 ds subgtantialls prdlagonalte thezfypnt
Consequently, according to the present invention,
surfagefape thg bask syrfaceef thoheal guehanger{6€), flopref theaiy passingghrough
prevented w thout making thickness of the corruF?at ed
the hepbechinges (§0)03 hardhygahstrugtod b therearmgaied ghees fing £/0).
el eventh aspect of the invention, by formng the
Accerdingly taiconrdinigag grepreaent invergiont thedeatifansfes afqarwith ainean be
heat exchanger (60) has the function of adsorbing and
extendesiowhilensppprassing ae increase of vontidaiog ragjstancet df¢hecheat exahianger
aspect of the invention, since the heat exchanger
(60) @6d yissperfamiadess ofitherheahexchangen ¢60)edn Sh getatlf improved) |
sufficient area of 15 the adsorption |ayers can be
compared méth th€omswegtiend bst, according to the el eventh

aspect of the invention, the capability of adsorbing
(0044} dEgs=inlly] avgordingstotheninstetdith ahd adnth aspects of the invention, the

flat portions (78) are formed along the sides of the corrugated sheet fins (70). The flat
portions (78) enable ensuring rigidity of the corrugated sheet fins (70). Consequently,
according to the present invention, deformation of the corrugated sheet fins (70) can be
prevented without making thickness of the corrugated sheet fins (70) larger.

[0042] According to the eleventh aspect of the invention, by forming the adsorption
layers on the surfaces of the fins, the heat exchanger (60) has the function of adsorbing
and desorbing moisture in air. According to the eleventh aspect of the invention, since

the heat exchanger (60) is provided with the corrugated sheet fins (70), sufficient area of
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exchanger (60) with the adsorption |ayers can be

i nproved. [0043] According to the thirteenth and
fourteenth aspects of the invention, the heat
exchanger (60) according to any one of the first to
ninth aspects of the invention is used as the
tenperature control heat exchanger (55) for processing

the tﬁﬁ%o?;%ﬂoﬁﬁﬁ&% LS bd ERlurddOa@onselfiRhtly, Rl te iidelévent @ pect

eenth and fourteenth aspects of the present

oft?%%%%@ﬁﬁcﬁﬂ theAabilit S dRb 8RR REOBIMEEMORRIe BXGBABSC!

aving t rrugated 'sheet fins (70) according

exclfl%\ggﬂ ¥6|02 Qi the ta@sgaréﬁ&flhgérg i BY ﬂnal?r%Q&Ft s of the

nrs use S tenperat ure control heat

ch . (55 i - ' We .
00FH12 R ipg 1o e A RS e E MOy SR RRERAD, B hoat
_in si whi |l e. ensurin for Is .
exchiledt {603 Aiiording S S Bk i AVRT it Spphl B 1R ifsnyign is used

I xteenth and sevent eent h ts of the i.nventi.on,
as tﬁ% ef%;urgfcogifrplel?egp g&ﬁa@ge@@?ﬂﬁ?gmo%ssm qngi tsenélgle heat load.
exchanger (6 ccording.to the el eyen or twelfth .
Thal o aceprgine t e RgerRnand ommen espert oh B Ripseds icalion, since
resent invention, sinc he . hi gh- performance. h
the &@%ﬁ%@%@g}eah%ﬁhwer e daving wﬁﬂm&@tﬁf@n@%@)
according to _the eleventh or twelfth aspect of the
accordingdpiagy ong REthefirstdg nipth pEAcEts inyenfi SP%f&Péégei n
size while ensuring the capability of%%ustin% .
temperatuae eonte! hetexghangebid) v eg Pph reqpg processing of drain
DESCRI PTI ON, OF THE DRAWNGS Fig, 1 is a schematic
watel e wmmev(mp%wedgceédﬂﬂzwlafq surng periormances of the
. conditioner in accordance with a first enbodi nent;
air qongitiopef @03 schematic configurati on view showing a
first notion during a _cooling and dehumdification |
(004 rAacorsting to thp diftepnthosixtgenth and sevientegpibaspreiced thy inpyention,
the first enbodinent; 16 Fig. 3 is a schematic
hungidity pfair istadpustad kynsingthe hgatexekangari(6O) eceonding tq the elewenth or
cooling and dehunidification operation in the air |
twelfdraspedtof gre inventipnor dhatde, asberdingte the pregant invgodenveinee the

high-performance heat exchanger (60) having the corrugated sheet fin (70) according to
the eleventh or twelfth aspect of the invention, the air conditioner (10) can be reduced in

size while ensuring the capability of adjusting humidity of the air conditioner (10).

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a schematic configuration view showing configuration of an air
conditioner in accordance with a first embodiment;
Fig. 2 is a schematic configuration view showing a first motion during a
cooling and dehumidification operation in the air conditioner in accordance with the

first embodiment;
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Fig. 4 is a schematic configuration view show ng a

first notion during a warm ng and hum dification

operation in the air conditioner in accordance with

the first enbodinent; Fig. 5 is a schematic

configuration view show ng a second notion during the

01 warm ng and hum dification operation in the air |

condiig.i Lis @rschemativaonfignatonivielv thowving a second musipndwning the

Fig. 6 is a schematic configuration view showing
cooliRR hhDdehakiigificaiorfopepdtionda tiendir caviditboriet irnangotdance with the

nmoti ons during the cooling and dehum dification
firsOREBREmeR; | N accordance with the first embodi nent,

Fig. 6(A) shows the first notion and Fig. 6(B) shows

the fEi%.QﬁQ RdchRhdtRbonfikBratidn vieweshoWigyTR Eir® motion during a

configuration view show ng configuration of a
wmhﬁﬁ%h%ﬁlﬂﬂigifhc%ﬁbg H#»éraﬁ&ﬂintths affbhdASNEHIA hit@rddiRe with the first

warm ng an umdiTication operation in accordance

| he first enbodinment, Fig. 7(A) shows the first

emﬁr’érﬂgirﬁgﬁ]t, and Fig. 7(B) shows the second notion; Fig. 8

IS &.pes: . V. 8B the

of SRR EhinlfictRHpRARY Sy RGBT b SocoRl diidhhriag

enbodi ment. .. Fi LS aN: 4 ; j r t
warfing i R finn SpirfeGfinShe B 0AGNORY 1 i d e the fr
corrugated sheet fins in accordance with the first

hent; Fig. 10 is an enlarged view of a main part

223?%%?@%&%?%“&21 eﬁ[ﬁi’”ﬁ\ﬁ o OB RAE AR iRl a efgerant
ik e ﬁ%?éé@@v%@%ﬁ 15, g i RERA0h BRRhoorfinocckdance
. 7 | i i 1R
itk irgphodipen), Figoong shiha DR RREAOHG d RerodHGRAR, we

showi ng schematic configuration of the heat exchanger
second etk dance with the second enbodi ment ;

Fig. 7 is a schematic configuration view showing configuration of a refrigerant

cm

circuit and the motions during the warming and humidification operation in accordance
with the first embodiment, Fig. 7(A) shows the first motion and Fig. 7(B) shows the

second motion;

Fig. 8 is a perspective view showing schematic configuration of a heat
exchanger in accordance with the first embodiment;

Fig. 9 is an enlarged view of a main part of the heat exchanger which shows
arrangement of corrugated sheet fins in accordance with the first embodiment;

Fig. 10 is an enlarged view of a main part of a heat exchanger which shows
arrangement of corrugated sheet fins in accordance with a modification example of the

first embodiment;

Fig. 11 is a perspective view showing schematic configuration of a heat
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Fig. 13 is an enlarged sectional view of a main part

of the heat exchanger in accordance with the second

enbodi ment, Fig. 13(A) shows a state before assenbly

and Fig. 13(B) shows a state after assenbly; Fig. 14

Is an enlarged view of a main part of the heat

exchanger which shows { arrangenent of the corrugated

 fd b ndehaRtihégts i n accordance with

exc?%??éé%cgﬁﬁ%o%?ﬁént, Fig. 15 is an enlarged

S eCtI«*ig.gfi 's‘éh%%ﬁtﬁgd\%&gge%ﬁwmw%wﬁg scheané cafiguanierof

in ac ance rst nodification exanple of the
the REGERERFERI ot i BB siohd IRMIET 20 2 ol v

ex C 1Rl S e g onk) EARE R ettt B o
acoqratis R oFT S rneia i 15D Sphie 23 ARy and

. enpbodiment, Fig., 17 is.a perspective view show ng
Flgs@@ﬂrﬁ]?‘?‘ﬂs%ﬁﬁﬁeia&ﬂﬁs?@hﬁbf a heat exchanger in
accordance with a third_.enbodi nen Fig. 17(A
st atldgpkd isap §Y of AdnaR B‘?r}? Tg’("é)hegﬁw%‘\ﬁgénge% ﬁg&‘g&h&w

after assenbly; Fig, 18 is er spective, vi ew showi
arragPieRel afdhe e iapiFd e fingrend theclat Sheet s yageordince ball he

accordance with a first nodification exanple of the
secomd eabedimedi.nent, Fig. 18(A) shows a state before

assenbly and Fig. 18(B) shows a state after assenbly:
Fig. Figol§ 15 an onlagiad seepal HIPvEshOPERE § gyl BAF of fphcat cxchanger
corrugated sheet fins in accordance with a first_.

in acoetidanceavitlon fiest arpstificagion GKH@Pleé’%E‘&ﬁeﬁ%‘H{ gmbgdiment; Fig. 13(A)
a schematic side view of the corrugated sheet fins in

shossactata heforassembly and Fagd SBhshoms state airassarably: ¢ he
ot her enbodiments; 18 Fig. 21 is a schematic side vjew
of tFig bwisrngalasgedsviewtof pimain part af & beal sxelangps which ghows
second nodi fication exanple of the other _enbodjnents

arrdigementpsfi thecarfugatddshestdinspdtheiflat sheet fins in accordance witha

second modification example of the second embodiment,

Fig. 17 is a perspective view showing schematic configuration of a heat
exchanger in accordance with a third embodiment, Fig. 17(A) shows a state before
assembly and Fig. 17(B) shows a state after assembly;

Fig. 18 is a perspective view showing schematic configuration of a heat
exchanger in accordance with a first modification example of the third embodiment, Fig.
18(A) shows a state before assembly and Fig. 18(B) shows a state after assembly;

Fig. 19 is a front view and a side view of the corrugated sheet fins in

accordance with a first modification example of other embodiments;
Fig. 20 is a schematic side view of the corrugated sheet fins in accordance with

a second modification example of the other embodiments;
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[0046] 10 Air conditioner 40 Refrigerant circuit
(heating nmediumcircuit) 55 Indoor heat exchanger
(tenperature control part, tenperature control heat
exchanger) 56 First adsorption heat exchanger

(hum dity control part) 57 Second adsorption heat
exchanger (hum dity control part) 60 Heat exchanger

gt i6q of it cosfueated ishert fins ihawogtance with
rIlf;36271 1%?[&21{1&%%&% V710 Corrucgat gd sheet fin 75

. portion BEST
W%%ﬁ&é@@%?%t?ﬁ?EMI &él[%oOM] Enbodi nent s
of the present invention will be described in detail
with reference to figures. [0048] <<First enbodi nent
D of. the %ﬁf\%ﬂtl 0 9 A first enbodi nent of the present
CCHORAM Pohe escribed. An air conditioner (10)
in this enbodi ment carries out a vapor conpression
mﬂ?@fri geration cycle by circulating refrigerant in a
refrjgerapt. circuit (40) as a heating nediumcircuit
10 ¢ ¢ “1;‘7‘? e'é‘ﬁ HOBTt h i ndoor sensi bl e heat |1 oad and | atent

N n nd aten
40 eat éf?lggra.n C?I%%% (hea(t:l%gfrﬁe%liﬁn?tcirg&lt)()f air conditioner

55 Indoor heat exchanger (temperature control part, temperature control heat
exchanger)

56 First adsorption heat exchanger (humidity control part)
57 Second adsorption heat exchanger (humidity control part)
60 Heat exchanger

61 Heat transfer tube

65 Flat sheet fin

66 Through hole

67 First collar

70 Corrugated sheet fin

75 Through hole

76 Second collar

78 Flat portion

BEST MODE FOR CARRYING OUT THE INVENTION

[0047] Embodiments of the present invention will be described in detail with reference

to figures.

[0048] <<First embodiment of the invention>>
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As shown in Fig. 1, is a so-called separation type and
has an indoor unit (11) and an outdoor unit (12). The
i ndoor unit (11) includes an i ndoor heat exchanger
(55), a first adsorption heat exchanger (56) and a
second adsorption heat exchanger (57) and ~J is
installed indoors. The indoor unit (11) is a so-called

I : ' hed. [ [
our't DR <RB e Gt R bttt VRS GBS aiee. |ty
heat exchanger (54) and s

cond%tf%é%xgﬁ ?Zgl tgﬁte% glﬁérft(%@'{?f Oih vanng §BPrRSsion reftigeratign cycle
1 e ' ) d h oth
oy ot e BT o it

liguid-side c ni cation pipe (44). A conpressor
P Iocef%@ﬁ%é%%oﬁﬁerﬁ&ﬁgg‘iﬂt ?9Wiéffnti heatlgadt i on to the
utdoar heat exchanger (54) are accommodated in an
[0049&%8%5“1@39‘?Hgal(i‘@)‘g%‘?mﬂe out door unit (12). [00511
The ipdoor unit (11) has an indoor casing (20) shaped
| i KS SBOWB T Figni oisjaysotegHed seapasation itpei anddms ahémtoor unit (11)
4 aSXchanger. 95), the first adsorption heat exchanger
and ap g@glogrmmit ). sBsdndoardmitr(bi) insluliesin iedodrdrgeexchaner (55),
are di.sposed on the front surface of the indoor
a first adsqrption ey exchpngeri(SEandya second ddsomttiondmatexchaipeP ) and
. . exchanger (56) and the second adsorption heat
1s instaliedHadenss. (B indper utiib{ld}izc svicilledwallimeuritad fype andrer
portion of the front surface of the indoor casing
attachgdytg)an ipgear walbsurfadeor Ondis other(H2@), the oMideweshit (12 inchitRs
front, the first adsorption heat exchanger (56) and
an outgdenr heatcexghangds (4p and is instalied @xddmnger (57) are
installed on the left side and the right side,
[0050} eBseindoarainit.(1 Drantdithe oftdoor urbi{lRp&e cBfindcha thR8&05ther
casing (20), the indoor heat exchanger (55) as a
through e geesisle yommuicatinn pigea(@s) e g 8e-sidecohBinRiSfioR %Z&V(AM).
the first adsorption heat exchanger (56) and the Z0
A comprgssom (5Gdisd ﬂpmtﬂmohw(klf)(i@tfhﬂﬂﬁﬁh.t& e otﬁd%r%@a@xﬂ%an er
outl et (26) is opened bel ow the indoor heat exc aﬁger
(54) ar¢ B&omrh 8] indin dubdodi Badings Q37 8f Bk ol o BAP pf2)casing
(20) is divided into a front surface-side sgace and a
100311t hlaot aie( ) b &P aaor dHafhgROOFSIAHE MELs RnBRG 16ng
in the indoor casing (20) fornms an exhaust passage
box. gﬁ?nggaﬂw&af EXhanged (55 BreFirudSHBEEn hiat eRehahBA36) and the
second adsorption heat exchanger (57) are disposed on the front surface of the indoor

casing (20). Specifically, the first adsorption heat exchanger (56) and the second
adsorption heat exchanger (57) are disposed side by side in the upper portion of the
front surface of the indoor casing (20). When the indoor casing (20) is viewed from
the front, the first adsorption heat exchanger (56) and the second adsorption heat
exchanger (57) are installed on the left side and the right side, respectively. On the
front surface of the indoor casing (20), the indoor heat exchanger (55) as a temperature

control heat exchanger is located below the first adsorption heat exchanger (56) and the
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(20) is vertically partitioned. A |lower space of the

front surface-side space is located on the back

surface side of the indoor heat exchanger (55) and

forms an air supply passage (23). On the other hand,

an upper space of the front surface-side space is

hori zontally partitioned. A left space |ocated on the
second @lssritibBéut Skélangdr (5 Meanld dnsdir mﬂmg}! &)tis epenbeé dtlow the indoor

exchanger (56) forns a first space (21) and a right
heat%&@%g@f‘ gshe back surface side of the second

adsorpti on” heat exchanger (57) forns a second space

[005@% 2An 1ﬁ£e919a5 §% acBdf Ei&hﬂH&fr cfaﬁﬁg (ZB)is BViRAGRIRPEGIt QG fhde-side

e exhaust passage ( he “i ndoor casing (20).

spacA'&ng )é burPteLsi Sc{e%geceo P ?;h%q)&ek' El%%@ &nﬁﬁﬁé fifdobPcasing

the us pas and an

(20) Iqﬁ)soﬁn Eﬁ%&%ﬁﬂs?h% (%Iﬁ ¢ OT‘Hé’ﬂﬁLFs%:faEe-EﬂS (sgﬂé{e it 'tﬂ%qhaoor casing

ssage r supply ‘passa

o ORI 5 g BT 0
iy CR T ey
T, pbéal?eb@ﬁé‘é@nﬁ RN AHEN T T e
rrs S BESRRES éﬁw«%@%@ﬂ%&g it saq ey
adso%a*‘t&‘;’a' HrabSxbate 5&5& At 9&%3228?%% e OB B b

pas ge. (24). As sho
%Cﬁél %%e?dﬁ wﬂoarheéﬁ ger gj@%@%ﬁ%&ﬁ%ﬁ%@
two_ four switching valves (51, 5

[0055] o@mcrééavsﬁ %@5} Jéfap?%maa%te nibg F§hauéﬁﬁﬁsgag?ﬁg4)dﬂﬁ%’&ﬁ°°f
heat exchan t he indo heat exchan

casing{@0d-neAn ﬁ ) GREMAUR0T i cgEReSIade %(hﬂa tpassage

S rOV|ded inthe refrigerant circuit )

(24)] o@e@Fe ot hands an indaofend B if a¢qomyaedaind inithe ir suaphoyassage

w || be described. The conpressor (50) is connected

(23)¢ oThe pirsupply prssags (28 heommunicates ty theair Alet @/)-ng val ve
(51) at the discharge side thereof and connected to a
[0054b.c Shelinsiopr casingt(R@) 4rk peavidasiwitivopr openad dﬁgnp% do 36)
(51) at the suction side thereof. One end of the
Specafieadiyon fikes air supply dageer (38)is frevidedbrtweernsthe fisstspecei (24) and
port of the first four-way sw tching valve 551) and
the aitrsupplytassagad23)f A first exhaust damper (34) is provided between the first
space (21) and the exhaust passage (24). A second air supply damper (35) is provided
between the second space (22) and the air supply passage (23). A second exhaust
damper (36) is provided between the second space (22) and the exhaust passage (24).
[0055] As shown in Fig. 6 and Fig. 7, the compressor (50), an electric expansion valve
(53) and two four-way switching valves (51, 52) are provided in the refrigerant circuit
(40). The outdoor heat exchanger (54), the indoor heat exchanger (55) and the two

adsorption heat exchangers (56, 57) are also provided in the refrigerant circuit (40).
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O

t he outdoor heat exchanger (54) is connected to the
first port of the second four-way sw tching valve
(52). An end of the indoor heat exchanger (55) is
connected to a fourth port of the first four-way

swi tching valve (51) and the other end of the indoor
heat exchanger (55) is connected to the second port of

ol SR i,
oS S ORI
the iRl sidh H8teg 8%%”&%1@15?5 by 2 B oh 45 i frirop gy Switching
vt o0 e e e O il Herhoat B4

com{y?%é?e edhiea i of e G5k daiomar A Vab} (G 4ne otber end of

‘&RP dated in the outdoor _ unit (12). On the other
at xghangen 54 iecanaetedtoy tha firgtinostaf the spopndifesr-svay
t he i ndoor heat exchanger (55), the first and second
switghjag VAE d32he din W Ahrjiadeorisat exshpnger (35)ds ennerted to a
expansion val ve (53) and the second four-way
fourthparcef thy figstifowr-wapywishingvalve (fdilandthemtlar endu @6the indoor
circuit é42) and is accommodated in the indoor unit
heat exghangpn(56his aonnedted foribivgacond periof thespyondfouhway switching
of the second four-way swtching valve (52) is
valve 60 e c Irethetrefrigaranhcirafit (#0) theufibadsorptiondeat exchdngen(s6), the
the side of the outdoor heat exchanger (54) through
electringxpamgivmivalvales3) emhtie sewatliadsorpiigrehdat 4xchadgerd Ad) avé
the indoor circuit (42) on the side of the indoor
arrariged in this baley fom(thés jhirdsparttonant the fourttaporeofithefseddnd four-way
outdoor circuit (41) on the side of the first
switdhing valmg (32) t chi ng val ve (51) through the gas-side
comuni cati on pipe (43). 22 [0058] The outdoor heat
[005@k chnnmegion 65the refrigerantnciomit (H0ahers elieac@esressdbb50a\tHe fike
adsor pti on heat exchangers (56, 57) each are a cross
four-fnag-stwitehingi valven(d 1} atldethé edtdoorcheatiantfianger 05 Provitlel €&tins
transfer tube (61) and a nmultiplicity of fins. The
an outdelraircuit€4l) Mddhanesimddatel innk duidodrivhiti(1BNd CraEe Bther
adsor pti on heat exchangers (56, 57) each are forned
handpd r@u{’tﬁ@i the xeffigagar citcafl(4@oLIRrel tHedndbrihest dXCBEREE (55), the
i nvention.
first and second adsorption heat exchangers (56, 57), the electric expansion valve (53)

and the second four-way switching valve (52) are provided forms an indoor circuit (42)
and is accommodated in the indoor unit (11). An end of the indoor circuit (42) on the
side of the second four-way switching valve (52) is connected to an end of the outdoor
circuit (41) on the side of the outdoor heat exchanger (54) through the liquid-side
communication pipe (44). An end of the indoor circuit (42) on the side of the indoor
heat exchanger (55) is connected to an end of the outdoor circuit (41) on the side of the

first four-way switching valve (51) through the gas-side communication pipe (43).
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[0059] In each of the adsorption heat exchangers (56,
57), an adsorption |layer nade of adsorbent is forned
on the surface of each fin. Zeolite, silica gel, or
the like may be used as the adsorbent. In each of the
adsorption heat exchangers (56, 57) in which the
adsorption layer is forned on the surface of each fm

| SEHAT fitd by iNERod Keat BRdhahgd (BS) aMahe
[Ooﬁeslgﬂr?s&% '*E@%ﬁ%ﬁﬂ%% Iaye?. Eeaach of ?ﬁé %

ads&YpHoh H%alt %Qcﬁﬁgérs?gﬁmz Q&dhSaré 2 Brose fih-tyPE 1B afd AbEHERL ¥

control part or ting water content in air to

excﬁz[enggteiz)xﬁc)%@ deg he{tg}f‘)ﬂgfga gﬁt@{gsi)% a r[nglﬁgﬁ]:ld S iRl AtHedRdtor

anger € I haoor at ‘exchanger

ok bingh? SR LB B e 56791 o
are fiop 87 R a0 fibhoind B dheeel ip¥giont o 0!
[00 fthln LR et & qf%aé}ﬂo%‘*%h PR a'i?%li?ﬁlxo%ﬂ%f%%%%de of
55 .
ads%ﬁ?@?? cwgm i°g);t1‘v'eor hs?;ﬁ?@mﬁl: o setites Siith &8k oE&%éﬂcF%iay be
11 T [ ) - W ' ve.
s Gt b B b B 15857 B4 i e

first port and the third paort .are comunjcated tqg.each .
adsespigh LR TR SHERSE o rech SRaneISte 1 t&&ﬁgﬂsg petween air

conmuni cated_to each other (state_ sho in Fig. 6) and
passing betwigen thettinsand ke adspmgion ﬁ%{ﬂ p“fﬂ"g Ogglae Qdﬁefﬂ%eﬂ ?’Fﬂt
ort are communi cated to each other .and the second |,
exchapgers{f6, S7) domn & knpidity canteol parhforadiustog walereanipnb inalf to
(state shown in Fig. 7). On the other hand, the
proegsgindeor letent heaf leadh t chi ng val ve (52) is switched
between the first state where the first port and the
[0060; A theorutdenr dcatmzshangenSdl andthe srdpos hpatexghangeneSh o
second port and the fourth port are communicated to .
adsarhertt infammed poithe surfioonhedch fm and onky hgat gxehange betwees 3ir and
and the second state where the first port and the
the fefiigarintpocarried eut. c hmontdoat beht exchanger (S heichanrges hpat between
second port and the third port are comruni cated to
outdeamc hir andh the refigerant.s hBbmindnoriegt exgh®)gea (35 Exghanpesheat
[ 0062] <Configuration of heat exchanger>
between indoor air and the refrigerant. The heat exchanger (55) forms a temperature

contro] part for adjusting air temperature to process indoor sensible heat load.

[0061] The first four-way switching valve (51) is switched between a first state where
the first port and the third port are communicated to each other and the second port and
the fourth port are communicated to each other (state shown in Fig. 6) and a second
state where the first port and the fourth port are communicated to each other and the
second port and the third port are communicated to each other (state shown in Fig. 7).
On the other hand, the second four-way switching valve (52) is switched between the

first state where the first port and the third port are communicated to each other and the
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As descri bed above, the indoor heat exchanger (55),
the first adsorption heat exchanger (56) and the
second adsorption heat exchanger (57) each are forned
of the heat exchanger (60) according to the present
i nvention. Hereinafter, the heat exchanger (60) w ||
be described with reference to Fig. 8 and Fig. 9.

secJ) afifthe FSUMh pott &tk GomBauridited WORACIEXGBARERE SHAW in'Fg.
a plurality of stralght heat transfer tubes. (61) and

6(AY3hd F@tv %H@ﬂte taecgml &AL m?étﬁe 154198k ahi M folfth-poft e

nger s shaped like"a thick pl ate or a
H#ﬂije‘tgff a8t oo B e LR R iAot awe eBhlpicated o
[ c r In the heat exchanger
ead%%%f&ttﬁg?lﬁo gés(?igndﬂé%@l) are arranged in an
no i zont QSi t| Jat regular intervals. In
[00?2%] %%05{30 ?@ﬁgﬁgh?ﬁféﬁl} Ads of the adj acent heat
tra r tu 61) are a the
U | R Seseed ot te Bifor RET PResn 0557 s bR o
0065 e ot h han h eet .fin
exchapgst Lﬁﬁf”aaﬁﬁﬁts Sl eon S ST LR b g e
tra sfer bes 61) ular pitch 0 hefln
hea fogs mgrt?ﬂtf st e’ L esminaet '@*F 88 of
t he heat transfer t at.ed sheet
exclﬂmet%’)“flﬁ%g Hafﬁeac é? E%'FF Efgalglseg 458 5 vvhi ch
eaks (71) .and trou hs (7 lvel
006} Avshosmdntis etb@ %%ef f@é%% ﬁt eat
corrugated sheet fin is atria gI
trangfes kibes (Gil) anhe lommtqdr%baetékqmgateé gtett &xﬁ é¥‘§| [fﬂsﬁiﬁaéd
in a constant cycle in the vertical directign |n
exclgngpr(60) isshaprd ks thick platsea atﬂs\tﬁrctﬂngtlhepﬁéldﬁ%leelfpa% apwhole.
the right is defined as _the peak (71) and a portion
In they keat exihangas(e0)dair nassgm gadke fogtsustace inward the bagk surface.
defined as the trou ‘S’; inthis figure. In each of
[00841e Ie the heghexshangen £60); thadieptapanstes tubies 513 are aeanged ibitb d
in the upstreamside of air flowis defined as a
almpstorizontgepasition atreguler dntervabsur fmthe heatcaachangen (Geends of the
downstream side of air flow is defined as a rear edge
adjagc@at)heatlinatsfer sybes €6 1)lage commecigd teehchlogher WithrsUtlilg) tube, met
front edges (73) are located on the side of the front
showny tbdomn ofie bhmotegmthsexchanger (60)
[0065] On the other hand, the corrugated sheet fins (70) are arranged in the axial
direction of the heat transfer tubes (61) at regular pitches so that the fin surfaces may be
orthogonal to the axial direction of the heat transfer tubes (61). Each corrugated sheet
fin (70) is shaped like a corrugated sheet in which peaks (71) and troughs (72) are
alternatively formed on a constant cycle. That is, the waveform of the corrugated sheet
fin (70) is a triangle wave and the peaks (71) and the troughs (72) are alternately formed

in a constant cycle in the vertical direction in Fig. 8. Here, a portion protruded toward

the near side on the right is defined as the peak (71) and a portion protruded toward the
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and the rear edges (74) are located on the side of the
back surface of the heat exchanger (60). [0066]
Through holes (75) for inserting the heat transfer
tubes (61) therethrough are fornmed on the corrugated
sheet fins (70). Cylindrical collars (76) which are
conti nuous with the peripheries of the through hol es
back 7id} oartke Jefidt defitiedgls yhepraughd@2) mrthistfigare or r ugat ed
sheet fins (70). In Fig. 8, the collars (76) protrude

In chél06f thB eosugdiet drefins (V0K acitersugfatetbcatad o theiupstrandyide of
toward the near side on the right. The heat transfer

air oV &Sdeflr@d hs aF@nt EERI(TE hnidd 9dé fiefee ldcated ift W) downstream side
respectively, and the inner circunferential surfaces

of aftfldh R deinb@asa fe%.@):d%%r(m N ‘THaO R i @B cafhigatid hebns (70), the

outer circunferenti surfaces of the heat transfer

fronit H@%és { @t]%re 1d°d’aféhfdﬁ%@ad@8fﬂﬁmqfoxﬁ BErf&R!Jf WieShela? SAchBRER (60)

ct wth he adjacent corrugated sheet fin

and (tgeol)ear éclhgg ?ﬂﬁeet fopét iz }}%)s?d 5heBack Q@fa@@@f‘thb Ih8at exchanger

corru 0067] In the heat
(60)exchanger (60) thus configured, an anplitude direction
of the waveformof the corrugated sheet fins (70) is

(004 RehHelds @] B it hOfied Yol b Ptherdtirolpare
fornédt i 6 Mo g B8 pfed] FeODES %@ﬂf%’f %‘s(‘ﬁe yhRhare
Conﬁlé‘.ﬁus Of g{]tgﬁ as?ﬂieré]lég 8% @g ﬂil'ﬁggm hI)leE @.Sé %p%pro%ﬁ&ﬁgﬂyé:{rgv 1‘&%@ on
oo L B0l TR oS g s
the {iplsgted s@a té‘ﬁ@é?ﬁﬁ a{d%s b ] O Behl T8 heptirapster wbes
(61)2@?%%%%” e g ot ‘éés%?ﬁ%tt%sfwm'floﬁw At
RSP e B S R e
the hort HaBAPTGHESE! b dP NG Shokost b Sl 8% Some it Apntact with

h he f
the %ng;:apggq?rgg oy eggsf?nd(‘i%)s, t1t1ereeby ﬁl&%ttmg{;l% asd?stancc between the

corrugated sheet fins (70).
[0067] In the heat exchanger (60) thus configured, an amplitude direction of the

waveform of the corrugated sheet fins (70) is substantially parallel to the axial direction
of the heat transfer tube (61). A ridgeline direction of the waveform of the corrugated
sheet fins (70) is orthogonal to the front edges (73) and the rear edges (74) of the
corrugated sheet fins (70).

[0068] In the heat exchanger (60), as shown in Fig. 9, the cycle of the waveform is
identical thronghout the adjacent corrugated sheet fins (70). In the heat exchanger (60),

an amplitude W of the waveform of the corrugated sheet fin (70) is equal to a pitch FP
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exchangers (56, 57), the adsorption |ayers are forned
on the surfaces of the corrugated sheet fins (70). In
t he heat exchangers (60) used as the first and second
adsorption heat exchangers (56, 57), air passing

bet ween the corrugated sheet fins (70) arranged at
regul ar pitches exchanges heat with the refrigerant

betbdeAMhé %Mﬁa@éﬂﬂ%ﬁéﬂ'ﬁnﬂ? . th aRsieat excthﬁﬁ%eg e(f@)]}lhrﬁ Eh:i(%i%ﬂ een

SO0 as to pass through the corrugated s

the ?ﬁ(}?ur%gg@;shbgﬁgm SgE%@@?%ﬂﬁﬁl&%iﬂé@ ERdHaRBes! RYEW RN the

n e corrugated Sheet fins

refrgkisht (R boclh REEL Bifereits (6T biaFidbfSh oS IAS R ugh
oo SRR SRLAEI0L (9 7,1 s aces o e
100 n i Tof rsbSesh R 08 by L RBE R ephd Bdsonon e

o SUERIEE . O Rt AT DB D
kTR R0 20 SR A e B e

condi ti oner

Ay ORISR N R
IR AL E AR P SV—
TR E N LM AR

adsor ption heat exchanger (56) and the second
contaglswith thecadserpiion daversdotaed esthe sutfpess of tpcasingatsd sheet fins
(14) is operated, outdoor air flows into the outdoor
(70pneat exchanger (54). 26 [0073] <Cooling and
dehum di fication operation> Modtions of the_ cooljng and
(008 h @i e othen hawsh iwfherhgey exchanger (601 ugedsas the indogy heat exchanger
reference to Fig. 2, Fig. 3 and Fig. 6. [0074] As
(55)% hoadsarptide lgyerds farmedion thexsurfages rat}tge eprregated sheenfins (7). In
first four-way switchin valve (51) is set at the
the heat sxchabgerdf0)0egd s thefindgse heatexehangae(55).cit passing between the
expansi on val ve (53) ]
corrugated sheet fins (70) arranged at regular pitches exchanges heat with the refrigerant

flowing through the heat transfer tubes (61) provided so as to pass through the
corrugated sheet fins (70).
[0071] -Operational Behavior-

The air conditioner (10) in this embodiment performs a cooling and
dehumidification operation and a warming and humidification operation.
[0072] In the air conditioner (10), when the indoor fan (31) and the exhaust fan (32)
are operated, indoor air flows into each of the indoor heat exchanger (55), the first
adsorption heat exchanger (56) and the second adsorption heat exchanger (57). When

the outdoor fan (14) is operated, outdoor air flows into the outdoor heat exchanger (54).
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IS appropriately adjusted, the outdoor heat exchanger
(54) serves as a condenser and the indoor heat
exchanger (55) serves as an evaporator. Then, as shown
in Fig. 2 and Fig. 3, the indoor air cooled by the

i ndoor heat exchanger (55) passes through the air

supply passage (23) and is sent back indoors through
€ [.0U 26). ni l e the outdoor air which
[00721;@5 g?'qgéhﬁ%é{{fée}]&ml%‘ﬁga TrORGUIOZRt i n the outdoor heat
exc er 4) is dis rge outdoors, [0075] During
£ ne RBBRF ab i ka0 ] Qi e e Sioncmerationomil be deserthed with
not i on..i igh t i rst adsorption heat exchanger
referf%%‘*f"?é%&eﬁ%@ 4"145;18 denser and the second adsorption
0072ﬁat exchapger (57) serves as the evaporator and a
(00741 - B ahowm inokisi 6 initherelgesant eirowiti (403,486 fipst ifour-wisaswitching
exchanger (57) serves as the condenser and the first
valve (g it atrthe Sast stassc slagtieg of opedd)g ofithe electris: dxpension valve (53)
. evaporator are alternately repeated. [0076) In the
15 appjopaiatelpadiesicd, she eusdensheat cxchanpet (54) eérvedss 4 éomlenser and the
. . adsorption heat exchanger (56) and an adsorption
indogrhepbexchangen &5 Desecvies anaisevapbiatoy. hFhen, e Showg &1 Figﬂ hnd Fig.
are carried out in parallel. As shown in Fig. 6(A),
3, thejipdperpir ¢nvléd by therindoav heatterehamgen(5e) pasdes hdhgh the air supply
switching valve (52) is set at the first state. The
Passagef(23 )padansent bsckhiadgerd thiroogh thbair cutlsPREY, S@ile(th butdSor air
_condensed during passage through the outdoor heat
whick abieabsgeat from) the sefrigernt ihithssutdsistent dx@RarfiRRIS4) is discharged
exchanger (56) in this order and deconpressed by the
outdaskct ri ¢ expansi on valve (53). Then, the refrigerant
i s evaporated during passage through the second
[0075 d Sringi thecduding and cleRmaRlifidasion op&idtibh e firdCR8fio Bk hich the
exchanger (55) in this order, sucked'into the

first adsorptiers heut exEAngONE6Y WS 8- ontEhePgnd ik %Ecc?lﬁﬁg%hgagpion

27 high-pressure refrigerant as a heating ne
heat exeldnigeg(S73 sarvgpds the ebdpotdisr Jnﬂra%co@jxiSfi&{ irO0hiBE Me second
exchanger (56) and | ow pressure refrigerant as a
adsorprbuat haagexobethghi(§ T sere9 @t tHeGohSers gl
adsor ption hge?t( 1ci!aa:(changer (§7)_ %gﬁép%s??ﬂ%ﬁ@o‘j}g%gﬁ

exchali@éri (66) sefves 2B @ eviaPoraldd arelalteldifel] | xhaust danper
(34) and the secoE% ai rarsup?p ye%gé etreﬁ'(35) are put

[0076) nirOth8 FirQ RASticH, 8r&aeABAtib frotibh SF (' HrsSHBBpYiof RIR X changer

(56) and an adsorption motion of the second adsorption heat exchanger (57) are carried

out in parallel. ~ As shown in Fig. 6(A), during the first motion, the second four-way
switching valve (52) is set at the first state. The refrigerant discharged from the
compressor (50) is condensed during passage through the outdoor heat exchanger (54)
and the first adsorption heat exchanger (56) in this order and decompressed by the
electric expansion valve (53). Then, the refri gerant is evaporated during passage
through the second adsorption heat exchanger (57) and the indoor heat exchanger (55)

in this order, sucked into the compressor (50) and compressed. In the first motion,
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(33) and the second exhaust danper (36) are put into a
cl osed state. In the first  adsorption heat exchanger
(56), noisture is desorbed from an adsorbent heated by
the refrigerant and the desorbed noisture is given to
air. Together with indoor air, the noisture desorbed
fromthe first adsorption heat exchanger (56) flows

g O o SRR ko O e e
s BHATSD P A kR o
colfly St e POERLEE Db B BARRE B, (1 L1000
roo%g, Tt ot ofieh 36 SR I kiBordbe B PR Sk ey (341208 the
oSN LS5 B A SRR B
LR G N ERTIER Y 4

adsorption notion of the first adsorptio eat
adsmfémgﬁé exqlpger{A6), meistiigde AesohedJFoman adsprbaat bepied by the
second adsorptjon heat exchanger, (T57) are, carried, oth
refrigaraptand theidesqrbed meistue irgivenioiadn, 19getherowith idopr gir, the
6(B), the second four-way switching valve (52) is set
moigture; dasorbed e the dirst adserptipn beajexehangen{a6) flews IR rﬂfiaust
di scharged fromthe conpressor (50) is condensed A
passage (349 froan thedistapaes@) threnshdthe diss exhavst damper §3hand is
(54) and the second adsorption heat exchanger (57) .in
dischimiged ovtdders thuotighithecmbawst duet (B9). t A thei seeand adsesptign 8pdn
val ve (53). Then, the refrigerant is evaporated L
exclimgem(§ 7p ascistyze inhindoog kirtih edsorbedtbysbe adsortienh theeimdoor air is
exchanger (56) and the indoor heat exchanger (55) in
dehtrhidifiat atel adsanptine Heatrgenerated at thiptims doabsorbey by tle §igerant.
conpressed. In the second notion, the high-pressure
Therinddor girdehtmikifiedisy theaecong adseytiomhéad ex¢hengér(§7) Bows into
supplied to the second adsorpti on heat exchanger (57)
the ainsugphe padsage (A8 pfremrthe sexbnd gpaca(22)dbrouple thesacondpir supply
medi um for cooling is supplied to the first
dampes@Sphhdis sepiciack xedvarghroughhe aif O0KI[26)n t he second
notion, as shown in Fig. 3, the first air supply
[00783 e khe(s33dndamation, the adsorption motion of the first adsorption heat

exchanger (56) and the regeneration motion of the second adsorption heat exchanger
(57) are carried out in parallel. In the second motion, as shown in Fig. 6(B), the
second four-way switching valve (52) is set at the second state. In this state, the
refrigerant discharged from the compressor (50) is condensed during passage through
the outdoor heat exchanger (54) and the second adsorption heat exchanger (57) in this
order and decompressed by the electric expansion valve (53). Then, the refrigerant is
evaporated during passage through the first adsorption heat exchanger (56) and the

indoor heat exchanger (55) in this order, sucked into the compressor (50) and
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the second exhaust danper (36) are put into the open
state and the first exhaust danper (34) and the
second air supply danper (35) are put into the closed
state. In the first adsorption heat exchanger (56),
noi sture in indoor air is adsorbed by the adsorbent,
the indoor air is dehumdified and adsorption heat

contf r?ﬁéf’%*n‘?i‘é?ﬁléé f‘%ﬁg‘gﬁ%@g@ﬁ%&%ﬁﬁéﬁgﬁtﬁs ﬁheehcﬁi?%t
rant R ol 1 T D
w5 O Bt Bt e
e lrst.alr S da r. S S (o
lowitEsshte r2frigbitns o HRedif IR Gt 27 bt 5 Sppiod g Bieefirst

adsorption heat changer (57), noisture is desorbed
ads@?ﬁ?ﬁﬁ??ée ﬁ%aagﬁbre(ﬁ?)'heat ed by the refrigerant and the

ﬁjsg{)%ﬁed noi sture is given to air. Together with the
[0075 o & Fhe-sepond mgtionngs shawminddigorbeifirst ainsupily damper(33) and
adsor pt.i on heat exchanger (57) flows into the exhaust
the i?&%%‘ggféhﬂ(@t&mneb A6 aee e dnp dhesonsaestate and the fisstgrhayse damper
second exhaust danper (36gzgand i's discharged outdoors
Gaxapd dhgyecppdais sppply dampert (35 0a% puf wostie clesed staten  3n the first
general air conditioner without the adsorption heat
adsqzRtigTubrst pxchenger (567 moistyg po indopoair isadserbad by thetdsetbent, the
. .refrigerant in the indoor heat exchanger during the
indogp air indehypudified end adsospsionisatiganatated atdhistimeniandsbebed by the
point tenperature of the indoor air (for exanple,
refrigeront  Sibe.inder girjdshawidifietbingbe fivst edsefrptierhheat ehichyiigey (56)
the indoor air by condensing the noisture in the
flowss fiato dhe air supiply passager(@dpfromebe fiest speaca ¢21). thfod@B fHe fidst dihe
contrary, during the cooling and dehum dification
suppdipdarapérdd3 Jodndtik eerdiback indoats throngh the kiy) outlet (26).s In the second
enbodi ment, since the indoor air is dehum dified by
adsotption hedsochengen (510 amoBred srdpsorbed Hom thé adsdrbent hestedby the
air need not be dehum dified by the 29 indoor heat
refrigeraiitang ehe ddsbybed imisture iv givien tabir. CDoygtithicr oritvthé &dbor air, the
evaporation tenperature of the refrigerant in the
moisturd desorbabfrorxthé sseged adsofptiotitichtgkchispee (57) iffogvsame the
dehum dification operation is set as a higher val ue
exhatibtassage(24)ifroin gRREcld sphée QN Hhirbudh B secotd eLhdukCdiinpér
evaporation tenperature of the refrigerant in the
(36) andiizalisdheed outdoarghiough fe)extinist ddctt(Rs). cool i ng and
dehum dification operation is set to be higher than
[0080EVHere, in a general air conditioner without the adsorption heat exchangers (56,

57), evaporation temperature of the refrigerant in the indoor heat exchanger during the
cooling operation is set as a value lower than dew point témperature of the indoor air
(for example, about 5°C).  This is for the purpose of dehumidifying the indoor air by
condensing the moisture in the indoor air by the indoor heat exchanger.

[0081] On the contrary, during the cooling and dehumidification operation of the air
conditioner (10) in this embodiment, since the indoor air is dehumidified by the

adsorption heat exchangers (56, 57), the indoor air need not be dehumidified by the
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poi nt tenperature of the air passing through the

i ndoor heat exchanger (55). For this reason, in the
i ndoor heat exchanger (55), no drain water is
generated even during the cooling and

dehum dification operation. [0082] During the cooling
and dehum dification operation of the air conditioner

inddot Bkat déx@girg‘i Zb 'ﬁhlﬁe i the af? cbﬁ@ittf)hérf(‘l OIT‘é%Matlddlémperature

secon eaf exchanger (57 serves as th

of th'RAR %&&Rfm nggﬂdéd} ﬁéﬁ'%?{d%ﬂf‘?ﬁbﬂﬂg ﬂtefb%oﬁhg aid

tron exc anger serves as the

dehwggg? AR gctart]ioﬁ hsese‘t‘?%g highbOPalfe Rbn BiEE E}ﬂ &ietal @Aonaifioner.

ora nmol sture i n e~I ndoor air

Spegiiff’s’%‘ﬂl%%abet V*?%%e e DL BB bR B Schanger
(55)?@?%@3%? cotingr e bR ?5%? O sRe ot bigher than dew

or at ed

i pmg@ttsaaa%% t@zti@af?ﬂteage*}zagaegs@' Ror i
e R e F e 50 S AR E HBE ol e

exchan ers |s | owered. . For this reason, water
aechdehunyd licétl?ta?mmé‘enerat ed on the surfaces of

the corru at ed sheet |ns 70) of the a ti heat
[0083]c Fawipsr é “)PHé’P%R?QB%Pgﬁ’&Pg' wgéff (10)

<V\ar m ng and hum di f| catl on op cil on> Nbtjon {gg
in thig evabadimeny in the farst metien, dhe %?ﬁ%‘i‘ia% sgrptign heatgxe f Sd

wth reference to Fig. 4, Fig. 5 and

servAg ag theivaparator,nd m therpegand mesidn, Hherlinst afiépw@ap@eftfefﬂlanger

the first four-way svvltchlng val ve IS set

(S6)swrensds thegvapodtag: eln the adsospt tertq%én&qre(i@ used asl%e
expansi on valve 30 (53) |s a proprl atel y adj usted,

evapdrators dastuteda thesindperaibpasting petaveen e pstugaied shrsh 85 (70) is
and the outdoor heat exchanger (54) serves as an

adserbed by shtecadsorptien Jayas thehaslaprption bicag generated at thigtims is adsarbed
i ndoor air heated by the indoor heat exchanger (55)

and s s garhntiu e hieabtranisfer tahes §61) ip awapatpsed. 2 Sfhag itgternperature in
sent back indoors through the air outlet (26), while

the adwerptinst ltabexchangenh(56h5 Divsehas he svanmaatorsds nhtelowered so much,
refrigerant in the outdoor heat exchanger (54)

while absolute humidity of the indoor air passing through the adsorption heat

exchangers is lowered. For this reason, water condensation is hardly generated on the
surfaces of the corrugated sheet fins (70) of the adsorption heat exchangers (56, 57)
used as the evaporators.
[0083] <Warming and humidification operation>

Motions in the warming and humidification operation will be described with
reference to Fig. 4, Fig. 5 and Fig. 7.
[0084] As shown in Fig. 7, in the refrigerant circuit (40), the first four-way switching

valve (51) is set at the second state, degree of opening of the electric expansion valve
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di scharged outdoors. [0085] During the warm ng and
hum di fication operation, a first notion in which the
first adsorption heat exchanger (56) serves as the
condenser and the second adsorption heat exchanger
(57) serves as the evaporator and a second notion in
whi ch the second adsorption heat exchanger (57)
(53 )sie nppropratelytedjustard thesedoahgatt axehanges (55 gevepas deondenger and
exchanger (56) serves as the evaporator are
the auttlesrrimatdxchargee (34 derve9 088 evapotahw. f Then, asshéwmin Figed and
adsorption notion of the first adsorption heat
Fig.e5 tHedindenr air(lea)eddiycthe relooehent exchiahger (65) passesahronple the air
second adsorption heat exchanger (57) are carried out
suppl71§i Kﬁﬁb\‘agé (23 and s sehebdckisdoorthraugh thsais botiet (26), While the
(A), the second four-way sw tching valve (52) is set

outddlor hip SvI@LAISchabdes heat th thd lefifgesdnt irtthetduedooe heatgrelamnier (54) is
di scharged fromthe conpressor (50) is condensed

discﬁék%&d‘@u@@&%,age t hrough the indoor heat exchanger (55)
and the first adsorption heat exchanger (56) in this

[oos\?;d ?furﬁig(h)u? A8ARINE 288 RAMiAFcAtIMA PeRGLA] £H8X RVESH Awhich the

lve (53 Then, the refrigerant is evaporated

fust‘%ﬂﬁé}rﬁﬂoﬁ?@ﬁ? gg%aialgéﬂiﬁ Blse i a8 AeORdSePAR] iheRedi@ladsorption

exchange he outdoor heat exchanger (54) In

e B Akt GET e s o
adscfSrE%cEJr} IHCZAE @{l{hgﬁgcg égﬁ a0 ﬂme%ﬁﬂéﬂgb{]ﬁ{d tHe &kdtAdsd 10(n5%e)at

rst adsorption heat exchange

e"dﬁ‘@g‘.’-‘ﬂ@?} ée%s%rs%@%Uaﬁofa?ér%%)?iﬂé%qﬁi%@?%&fed. heati ng

or cooling rs su second
1005?28 A, TR0 Ron mtfion of RO ads Bl B8 Pk Sbhanger
o e b o e ST M o RATRLHRfe: (e
carref St gl ol BEEPR oth, RBBIaFPIE FLa} B8 scfO L ihway
swit a8 BBy D et AL e v S S S R P e
font e SotihsttosSbin chadeos sl imgierssEE Ao e o
exclpEer g HiBE ERe Ao s Theudiass (SO AR A %Ly
decarassded B0 Mol O U hnsion valve (53). Then, the refrigerant is evaporated
during passage through the second adsorption heat exchanger (57) and the outdoor heat
exchanger (54) in this order, sucked into the compressor (50) and compressed. In the
first motion, the high-pressure refrigerant as the heating medium for heating is supplied
to the first adsorption heat exchanger (56) and the low-pressure refrigerant as the
heating medium for cooling is supplied to the second adsorption heat exchanger (57).

[0087] In the first motion, as shown in Fig. 4, the first air supply damper (33) and the

second exhaust damper (36) are put into the open state and the first exhaust damper (34)
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the air outlet (26). In the second adsorption heat
exchanger (57), noisture in indoor air is adsorbed by
t he adsorbent, the indoor air is dehumdified and
adsorption heat generated at this time is adsorbed by
the refrigerant. The indoor air fromwhich noisture
is taken in the second adsorption heat exchanger (57)

andth©¥eohd b stpifly Gxhp&SBS) A8 putieo (hé4losed otitd. hdn IRCHRE
space (22) through the second exhaust danper (36) and

adsc%l'ggcéxg ]héaﬁ RREIDRPeAYb T AU Stute 16 Ab@iibdd o shadsdrbe Heated DY the

In the second notion, the adsorption notion o

refriglfimt bhd the WSRHES bl €3 %'v&%ﬁmﬂg e(iﬁgﬁqr%ﬂfq%gxt?ﬁdiﬁed in

regenerati on notion o second adsorption
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cOo sed. In the second notiop, the_ high-pressur .
P%S@g?f%r“ﬁ Jiogibe 3804 , épﬂ@a(fl?}]@m@&ﬁﬁ sreppd € 4?@19% (36) and is
. supplied to the second adsorption heat exchanger (57)
disc 564 A O?ramra%‘ggﬁreé ?@Fﬁvﬁéﬁ nt as the heating

diumfor cooling . s supplied to the firs )

[008333 In theisgeprdanetion, tieadserption giotionod ghyy érﬁhmisa@t@a dsdtd
notion, as, shown in Fig. 5 the first exhaust damper
exchagggr (gAhandfhe regeneratiommotipp of thesegond adparptipm beat gxehanger
into the open state and the first air_supply danper

(57)epzyarsed ontia pawllshd Te thsesendimatien, a5 3Bywn ﬁu?(lﬁinihé
the closed state. In the first _adsorption heat

secopd dorriyar switding vedve(52) & sehatithelfest siate: i thigistetepthe by
the adsorbent, the indoor air is dehumdified and

refrigerant gis¢harged drom gerromaresdoniS0) isicondensed duringipassagedhiopgh
the refrigerant. The indoor air dehumdified in the

the indmmhcaﬁfg@gmgeofﬁﬂ) and thexsetrndpsisonptien heat exchanger (57) in this

order and successively decompressed by the electric expansion valve (53). Then, the

refrigerant is evaporated during passage through the first adsorption heat exchanger (56)
and the outdoor heat exchanger (54) in this order, sucked into the compressor (50) and
compressed. In the second motion, the high-pressure refrigerant as the heating
medium for heating is supplied to the second adsorption heat exchanger (57) and the

low-pressure refrigerant as the heating medium for cooling is supplied to the first

-adsorption heat exchanger (56).

{0089] In the second motion, as shown in Fig. 5, the first exhaust damper (34) and the
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flows into the exhaust passage (24) fromthe first
space (21) through the first exhaust danper (34) and
i s di scharged outdoors through the exhaust duct (25).
In the second adsorption heat exchanger (57),

noi sture i s desorbed fromthe adsorbent heated by the
refrigerant and the desorbed noisture is given to the

secdnddosupply damipee (35) deputdnto theopencitdte ead the firsaisapphddamper
adsor ption heat exchanger (57) flows into the air

(33)AdRhy secpd SagRis dddpet (38 atd But SRGANE cIDBACRatE.2 2)n the first
t hrough the second air supply danper (35) and is sent
ad hél eReankd (96)0 hoidieredh indodk hivls 4ddBbed b Q@@Adsorbeﬁt the

ring the vvarm ng and hum dification operation of

indodk 511' OB ukniaRH ahd Qsohftion! KHaB g SIEPALH SR tirhdista gcsrﬁéd B the

noti on, the second adsorpti on heat exchanger

refngﬁ{a}{l‘;s TH+in Ecli aARahAtifEd A1 Ei?st‘aﬁ?o(rg{éﬁﬂ&t EP&HaR%r (56)

i rst adsorption heat exchanger serves
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i sel e BATLOCBY PRI AE SRR | m ¢ hi o embodi rrent. he
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i e e
fins (70) each. having a larger surface area than a

as the GF‘FI%R!%"O&?-%IWG secPnd modinecthe firsi adgorpien heaf gxchanger 3@
with air in the heat exchanger,K (60) can_ _be extended

serveg asibe evaparaiony e @iringrihe wappiag and hamidifigatiopgiperation, in the

t he heat exchanger §60) t he corrugated sheet fins
adsoyptign hep 7) used as the evaporators, moisture in the indoor air

passing between the corrugated sheet fins (70) is adsorbed by the adsorption layer, the
adsorption heat generated at this time is adsorbed and the refrigerant in the heat transfer
tubes (61) is evaporated. Thus, similarly to the cooling and dehumidification
operation, during the warming and humidification operation, water condensation is
hardly generated on the surfaces of the corrugated sheet fins (70) of the adsorption heat
exchangers (56, 57) used as the evaporators.

[0091] -Effects of First Embodiment-

In this embodiment, the heat exchanger (60) having the corrugated sheet fin
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so that the ridgeline direction of the waveform of the
corrugated sheet fins (70) may be orthogonal to the
front surface and the back surface of the heat
exchanger (60). For this reason, the flow of air
passi ng through the heat exchanger (60) is not
obstructed by the corrugated sheet fins (70) and
70} 13%4opRl bs HERRASY: heRAXERMEF OF) b tHe 2d8érpEibh hédt @xchangers
( }tlovva?% t he back surface ofg tﬁgbheat exchrgnger (60).
or g Rber?60) el SrreEAaDSHeed B (785each
(56’t 72 i gg@%@%%%#%%%%%&) 5 anglct he  adsor pt i on( hgat
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air can be ex e suppressing an
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the evaporator, noisture in air_is, hardl ongense
towad the back Sustmeleh edenkexshangen(Ove Acsardingly, BY a&wémg the heat
corrugated sheet fins (70). Thus, the heat exchari%(ir
exchagpr (R9) pa thetindocs et pyshangen($8) and thg adgorption keat exchangers
extremely suitable as the indoor heat exchanger %53
(56,270, thp beatdmpsist prsa ondhg sidsefainea be extended while spppragsing an
air conditioner (10), and by adopting the heat .
increasetin veetilati@oiesistanee inthe indognheat exchangerd{pS)and theadsegption
in size. 34 [0093] -Modification Exarrgl e of First,
heaGexsbaigesn(56} H7) hrd the andoex bers wyehange0( S hansithe adsosptigncheat
i ndoor heat exchanger (55) and the adsorption heat
exchanghus(§6ys 57) (b6 be giptly meduhedineiteodi nent, the cycl e of
the waveform of the adjacent corrugated sheet fins
[009210)Heredd timheab exdhanger 464, when mojisturglie air dscondenged on the
- Fig. 10, the waveforns of the adjacent corrugated
corrnpeted shéen fing 10), iregnnioebs rid thetk isyolpmssibility that the generated

condensed water (drain water) is hard to run off.  On the contrary, in the air conditioner
(10) in this embodiment, even in any of the indoor heat exchanger (55) and the
adsorption heat exchanger (56, 57) which are used as the evaporator, moisture in air is
hardly condensed or is not condensed at all on the surfaces of the corrugated sheet fins
(70). Thus, the heat exchanger (60) having the corrugated sheet fins (70) is extremely
suitable as the indoor heat exchanger (55) and the adsorption heat exchangers (56, 57)
of the air conditioner (10), and by adopting the heat exchanger (60), the indoor unit (11)

can be reduced in size.
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cycle. In this case, in the heat exchanger (60), the
peaks (71) and the troughs (72) of the adjacent
corrugated sheet fins (70) are in contact with each
ot her and air passes through space having a
rectangul ar cross section surrounded by the adjacent
corrugated sheet fins (70). [0094] <<Second
OfiodBtatiBh EkhGpl rb‘fﬁ&‘gtﬁﬂxbﬁdﬁ%@-nd enbodi ment of the
esent | n\t}g{%t ?(onpv?n e described. In this
er R, ! %QAtéeal{]g% 39)ghd th
94! teﬁcﬂmﬁé&?&@g adﬁﬁtgg{aﬁﬂ%riﬁ&%& x% glég 9260) e

enbodi nent, con tio eat exc

adsRaR g%a 8cilalfierk @@gg;ﬁggirss %@gﬂﬂgfg) the 391e P the iveform of

the hcGur il ot s Uh ] fe?%thﬁéém 'I?ﬁéfn 450 fpown i
Fig. abﬁﬂ%ﬁ?‘%‘gsf XCh?J??%r@ﬁf? ehifrignied oFekD 2 620 a6 siffreg by halt
oG T e AT R Bl e A B o

e C“a“gfﬁ%%?‘)gmquqszz@m B

exchanger . (60 air passes fromthe, fron rfa
thropghspage m\@nsaekcwaae@ss periigmsuppuRded by, ¢a iﬁﬂ?gﬁ%lgated
60), the heat transfer tubes (61) are horizontally

sheex fing kD at regular intervals. In the heat exchanger
(60), ends of the adjacent heat transfer tubes (61)

[Oo%ﬂe%ﬂmwoﬂﬁn@&@ﬁﬂtﬁlﬁﬁnqm?h a Ulike tube, not
shown, to form one or nore paths. The flat sheet_ fin
(65)A seaend erabedimentpfitbeiprepensinventien widbe deseribed.  In this~
alternately arranged at constant pitches in the axial

embilineant, i thetir conditiangr (1D amthedirst amhodgsentoaonfigyratienof the
surfaces may be orthogonal to the axial direction of

heatterchangat (60) aderftest astthe ndopshyat exaipoger (E3oindrthe adsopption heat
fin (65) is shaped like a vertically long flat

exchasgera il 54) isghodified. THemsuermiigotasion 0f 8)is hept exehaggeri(fg) will
the heat transfer tubes (61) therethrough are forned

be describethe fl at sheet fins (65). Cylindrical first
collars (67) whi ch are continuous with the

[0095] As shown in Fig. 11 and Fig. 12, the heat exchanger (60) in this embodiment

has a plurality of straight heat transfer tubes (61), flat sheet-like flat sheet fins (65) and
corrugated sheet-like corrugated sheet fins (70). The heat exchanger (60) is shaped
like a thick plate or a flat rectangular parallelepiped as a whole. In the heat exchanger
(60), air passes from the front surface toward the back surface.

[0096] In the heat exchanger (60), the heat transfer tubes (61) are horizontally
arranged at regular intervals. In the heat exchanger (60), ends of the adjacent heat
transfer tubes (61) are connected to each other with a U-like tube, not shown, to form
one or more paths. The flat sheet fins (65) and the corrugated sheet fins (70) are

alternately arranged at constant pitches in the axial direction of the heat transfer tube

35



peri pheries of the through holes (66) are protrudingly
provided on the flat sheet fins (65). In Fig. 11 and
Fig. 12, the first collars (67) protrude fromthe
surfaces of the flat . sheet fins (65) toward the near
side on the right. [0098] The corrugated sheet fins
(70) are configured as in the first enbodi ment. That
(61 ) o thif ih S8FAcHORBE Be SRBSonkl 3thé ZRihl diseionbetietirperlansfer tube
i ke a corrugated sheet in which the peaks (71) and .
(61}he troughs (72) are alternately formed at a certain
cycle and the ridgeline direction of the waveformis

[ooév”;t Img?ﬂﬁtsﬁegt i &ssh g&ﬂﬂféa (ngﬁl:a@” nf A8t feb@RguIF AR,

e corrugated Sheet tins Through hol es

Thré@ hglﬁsr ggbgﬁ)‘? Eﬁéeﬂ ttﬁg fef %ég 1) iﬁépﬁﬁmﬁgﬂ)ﬁe formed on

are on t e corr gat ed she fins
0
e et Hﬂ%ﬁﬁkaé?fﬁ&%gﬁﬁéikwﬁé%ﬁtiﬁ iR e
75 ;
peri aeriefﬁiﬁg éﬁ%s%? g?@”ﬂ(%%o%ﬂmgéfﬂ’ééﬁw e shike fins
(65)?]23? g a é h lﬁgrr, ﬂarfs g@@ﬁgﬂ,&@fe %7&2 }helt éﬁ\P%Egs Mlge flat
f [ 67) of
sheqt%lelt s dowen % %‘a'?%é SR gsét“.ens'eif’é?C?nt o the s’eCSnd
76
008, e o hpkrS ek FutEl BATp ST R bR o o
LR S ey el
b h
sk b hh oo GRS Fomelieynaalt ot RS
FdSERAHERCHn O e L Gr P S b B OE BER ek LB the rea
cdegelT) ok comented e Bor7ake LprovBinles (D) forsspiting the heat
circunferential surfaces of the first oII &7) j\nd
trangfetubes G1) drorelbiomeh are foaned o e sosugepd shest fins D) an
collars (67) come into close contact with, the |ntn
cylindrical sacond aellass (763 avhiclcars cortinuqus vatbdhgipeariphpHpso (tgﬁ}hrough
Al'so in this heat exchanger (60), as shown in

holcs 75X e propelingly ey ot Bierd biid Fe. Bb thasssudedieei7s)

fins (70) is the sane.
protrude from the surfaces of the corrugated sheet fins (70) toward the near side on the

right.

[0099] As shown in Fig. 13, in the heat exchanger (60), the first collars (67) of the flat
sheet fins (65) are inserted into the second collars (76) of the corrugated sheet fins (70)
and the heat transfer tubes (61) are inserted into the first collars (67) of the flat sheet
fins (65). That is, in this heat exchanger (60), the heat transfer tubes (61) are inserted
into the through holes (66, 75) of the flat sheet fins (65) and the corrugated sheet fins
(70). In this heat exchanger (60), by extending the heat transfer tubes (61), the outer

circumferential surfaces of the heat transfer tubes (61) come into close contact with the
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[0100] In the heat exchanger (60) used as the first
and second adsorption heat exchangers (56, 57), the
adsorption layers are forned on the surfaces of the
flat sheet fins (65) and the surfaces of the
corrugated sheet fins (70). In the heat exchanger (60)
as the adsorption heat exchangers (56, 57), air

innd e 1dferORi a8 Taded 61 fl{e%rst%ﬁﬁfs (BTnd B8 bufer birditsfetdhdial

corrugated sheet fins (70) which are alternately

surfBEdsHTIRInAL c&PaE‘§ Et@g tomb tuﬁ@ %ﬁ)se @6&9&%& ﬂl%fiﬁnéﬁ"cfr@urhfé?entml

refrigerant throug the heat transfer tu es

sur @ég)of?lgeg%/e'cgﬁ&jcol Aﬁﬁ?ﬁt}flﬂﬁeﬁﬂg? gc)'ék ), 8 d it in F1g.

and t rugat ed s
14, B TSl e BAFeTmi L e AP ey f;ﬂf(??ﬁ’g%%% fin
Wl(‘(ﬁs’&a ﬁﬂe"lhetan’fcﬁ%%eZ’?ﬁﬁﬁ%%Eseﬁé%*et%@ é%%ond[a@%&é 'ﬂi e
exsh SRR B SR Ao b S S oY Bl
fins (§5)oridbt BB o PR atmreseb el ArThl: TEBeh B 60
os B Roiplon Bedlroehinten B A5, AP Rebreap B Hak By ins (69
and g rawﬁish?q‘%%ﬁwi{é& i gt reried AL s ap pees
exchange HESy g ool ﬁapaséeéogéﬁﬁg%“e&@twﬁ%igénprpwded

this enbodiment, the sane effects as thos
50 af ¢ Rass dupugh ﬂpérﬂa shast Bas (65hand W@&orrpg%gfhesﬁm 510) and at the

Modi fi cation Exanyl e of Second Enbodi nent The

same HmeRmeg ivterPontat with the adsorptien fayats fes@%@rg@e speages phihe
be adopted in this enbodi nent. Hereinafter, a heat

flat sheetfin &) apd he ¢arrugaied sheat Sar(7eh exan‘ple will be 37
described with reference to Fig. «{0104] In this

[010H4 a Onethe pthey band, dothe lxehteexshmgm(ﬁ% ysadh asdbe mdnordfeat grechanger

first collars (67) on the flat sheet fins g @%
(55)opp adiorptiondaydras frmed odithesudiacescafi tha flaff she: pand the
collars (76) on the corrugated sheet fins (70). In
corrugrited $heat fim KHNan fethe hedexchanges@Od nstdas|theindogrigt exchanger

(55), air passing between the flat sheet fins (65) and the corrugated sheet fins (70) which

are alternately arranged at constant pitches exchange heat with the refrigerant flowing
through the heat transfer tubes (61) provided so as to pass through the flat sheet fins
(65) and the corrugated sheet fin (70).
[0102] In this embodiment, the same effects as those in the first embodiment can be
obtained.
[0103] -First Modification Example of Second Embodiment-

The following configuration of the heat exchanger (60) may be adopted in this

embodiment. Hereinafter, a heat exchanger (60) in a modification example will be
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of the corrugated sheet fins (70) are inserted into
the first collars (67) of the flat sheet fins (65)
and the heat transfer tubes (61) are inserted into the
second collars (76) of the corrugated sheet fins
(70). That is, in the heat exchanger (60), the heat
transfer tubes (61) are inserted into the through

destitle@SwitiPReoferémde 18Fjg.NG. f1 at sheet fins (65) and the 1
corrugated sheet tfins (70). In the heat exchanger

[ougﬁo)ln t1¥ h@&itr??gl?dggt&l {gpf ﬁ@@fggggﬁg f%ht%ﬁ%oxf]&ﬂﬁé & Lbllars 167) on |

ter circu sur eat transfer

e AR B SPBrRA o AARF AR BB A ERAors 1)
on BB USROG e o3 S5 0
o TSR o A1 550 e S G Rt

odi,ment | n t heat changer 0)in this

fins B oot petE DB G Sk aihai il the fobed Eollas 6 pf e
corrugated s t fins (7 need pot b h ane. For

corggatih aret a5 UiGrar 91 35,5 fh st xchePesi i o BeRHagsgh ubes
of the adjacent corrugat eet fins (70) across, the

O (51 Yot e bt thedbrpueh Hﬁ’sf@éﬁgﬁﬁfi%ﬂaﬁh fiafins Gy L the
e [0106]. -Third Mdjfjcation Exanpl f Secqnd

coTrigA ﬁhﬁ@hgnq (7001 1 the Beatienehpeet (60 R en@gﬁm@ms?@ Gpnsfer
(60). form ng,the adsorption heat exchapgers , 57).,

tubeg ﬁé?)aé@mricyﬁum%v@rtwﬂrﬁvf%s Pfeﬁhﬁéaat epHbep &g B come’into
surfaces, of the corrugated sheet fins (70Q),_ or

closp gortpetayigh theinger sircumtereniial surtacespt the seqomdcolars £76)and the
(65). [0107] <<Third Enbodi ment of the Invention A

outer pirpymtenensial srasfacenef thp seqend selars (76) epmedntoglose agatact with
described. In this enbodinent, in the air conditioner

the iapey) cirqumiferential surfaces wb diti firsreollaesdAT). gur at i on of the
38 heat exchanger (60) used as the indoor heat

(0105} c HSergad MsHfication BxamplaeidiegendBmbedimentx changer s
(56, 57) is nodified. D fferences between this
enb daltheeheat excbanges (66 dwthis erebdslinientethe dypletdfghe waveform of
configuration of the heat exchanger (60) will be

the affarent drarhgafed 5083t fias (FHmeed hot Heithe sab¥e. tHurexaemblsdasshown in
is different fromthe second enbodi nent

Fig. 16, the waveforms of a pair of the adjacent corrugated sheet fins (70) across the flat

sheet fin (65) may be shifted by half cycle.
[0106] -Third Modification Example of Second Embodiment-

In this embodiment, in the heat exchanger (60) forming the adsorption heat
exchangers (56, 57), the adsorption layer may be formed only on the surfaces of the
corrugated sheet fins (70), or inversely, only on the surfaces of the flat sheet fins (65).
{0107] <<Third Embodiment of the Invention>>

A third embodiment of the present invention will be described. In this

embodiment, in the air conditioner (10) in the second embodiment, configuration of the
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in configuration of the corrugated sheet fins (70) in
t he heat exchanger (60). Specifically, on the
corrugat ed sheet fins (70) in this enbodinent, a
plurality of notches (77) are formed and no second
collar (76) is provided. The notch (77) is formed by
cutting a part of the corrugated sheet fin (70) by a

R KR At ik
cx g3 aTchs DTy b5 83 i B e scon
B B P TS TR

sheet

[010%3 S phdf Fie rl?%t&fs?# ' ad&%ﬁa%@ﬁ;r%gm e sfeegd emboiment
in o REIFYRE P orbiBRed s e%é‘w?%@ i hhncBmesr ns
Spediflealy? o e ror@eaRt sLge: Gaf 10048 %ﬁéh%éﬁf B Ay i Rotches

t ubes one intQ contact wi t he inner
(TDeérg fﬁywﬁfg @éﬁw? srcoat cpllad 2606 plfcﬁv(éd:fqh r ihe a9tah7 D) jsdonmed by
.The corrugated sheet fjin 670) is inserted between the
cutﬂflg atpagtrﬂié'ee ¢qrppgatedsheqtifinddV} by @ predpispmined mﬁ@ff@qm thepade of
61) to _bhe held between the flat sheet fins
the fF%Rf%S‘SS d7riovad thesHe of thedront gdgedB). THirwidth Of nhe optchi(77) is

exchanger (60) in this enbodinent, the corru
ahn@hﬁ@tsamer@s 0( faygerithan the epier diametenos the: fivst %d}aa?@apf theflat
heet fins g& to be held between the flat sheet
Shet’—1f fin6965be piteh efithgmotches Gdd hn therosrughted sheet find7a)0F equal to
the case where the adsorf{)tl on heat exchangers (56, 57)
the patch of ghenfixst esfllarh(63) omthstflat shdeh finédS) 60) , t he
adsorption layers are forned on the surfaces of the
[010P] aln thabeat ext: e @9) inthis enttwdirueritapeinserting the heat transfer
corrugated sheet fins (70). In the case where the
tubes (6d o nto eafirstoa laen(§@) of 56 flat sheebfime(@5pand ditendimgithe heat
exchanger (60), no adsorption layer is 39 fornmed on
transfdrdulsasr(bh); te ®ftertdiwuinfarentidh satfaces nEthe BBt teamdfer hebes (61)
surfaces of the corrugated sheet fins (70). These
comeuito tentart evitththe Srree cizsumferdnkiel sefacexchfahbdficht oelbdrs (7). The
this enbodinent, the sane effects as those in the
corrigated shedtdih (YO)is iasedtet] hetwseen diedflat @hdeo fing68) fixed tdthe heat
obt ai ned.

transfer tubes (61) to be held between the flat sheet fins (65) located on the both sides
thereof. Thus, in the heat exchanger (60) in this embodiment, the corrugated sheet fin
(70) 1s inserted between two adjacent flat sheet fins (65) to be held between the flat
sheet fins (65) located on the both sides thereof.

[0110] In the case where the adsorption heat exchangers (56, 57) are formed of this
heat exchanger (60), the adsorption layers are formed on the surfaces of the flat sheet

fins (65) and the surfaces of the corrugated sheet fins (70). In the case where the

indoor heat exchanger (55) is formed of this heat exchanger (60), no adsorption layer is

39



O

[0111] -First Mdification Exanple of Third Enbodi nment
The follow ng configuration of the heat exchanger (60)
may be adopted in this enbodinment. Hereinafter, a
heat exchanger (60) in this nodification exanple wll
be described with reference to Fig. 18. [0112] In the
heat exchanger (60) in this nodification exanple, two

foriB&d snERtsafachRfthe flatnbedt TR} (65)and tisentrfadeseft the eormegated sheet
pair of the flat sheet fins (65) arranged at constant

finsR70 N eFhesdpoih@ake 1h¢ stine b & thesédopdtentbodimatt. f [mth{s70)
is smaller than a wwdth of the flat sheet fin (65).

emb%‘aﬁﬁbﬁt' ﬂlelshﬁﬁe effb@s Wé Hobe inwhefirdt BRIb6 Qg ahid®thesbemid fin
IS equal to a wdth LF between the first collar

at edge (73) in the flat sheet fin
emﬁo@@erﬁ%ﬁgb?ﬁg at sheet fin (65), a wdth between the

o1 g1 e FifeMbRep iR BRI BETRETEntEERuent) 12 et ea
?22) dsloutredl ?ﬁ‘f‘ QSJ% B w8 BEHRERRE: (607l 1 SHgpkd i s
em %%B%l’lftﬁg oarema?< chég%ek g%gg?ﬂﬂ%g;ﬁa ﬁéaﬁ]o{n] gkéwéle will be
deS?fﬂg?ngaﬁho?%gf%%f}Pﬁ%ﬁgﬁrsegﬁ the surfaces of the
(01 4] T B i SXeR g (B0) i I q%ﬁ;&c%{é@%‘?&%ﬁf%%ﬁco%é{;ﬁg& sheet
finsg ) af{s %Eﬁ?fiﬁ? t g'ﬂi%tp@ﬁwﬁgﬂ{erf@ﬁ&eeP finS (6% afen 3 il
L DT BSOS A5y Bt e
sheﬁsajmaq%'é}fegﬁymﬁ@%ﬁg the Bk E«&g@qﬁ%aﬂ%@ 5§ tﬁ’dqﬁgsreﬂ%‘ foa
widhy Satogse Hreirone o) Byl Bs Sp0h eAeAErn e A7) et il (55).
R e
U DRI AR EOR

to the fin surface
between the flat sheet fins (65) located on the both sides thereof.

[0113] -Second Modification Example of Third Embodiment-

In this embodiment, in the heat exchanger (60) forming the adsorption heat
exchangers (56, 57.), the adsorption layer may be formed only on the surfaces of the
corrugated sheet fins (70) or inversely, only on the surfaces of the flat sheet fins (65).
[0114] <<Other Embodiments>>

-First Modification Example-

In each of the above-mentioned embodiments, flat portions (78) may be formed
on the corrugated sheet fins (70) of the heat exchanger (60). As shown in Fig. 19,2

relatively narrow flat portion (78) is formed on a portion along the front edge (73) and
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In the corrugated sheet fins (70), the flat portion
.(78) may be only on the portion along the front edge
(73) or only on the portion along the rear edge (74).
[0115] -Second Modification Exanple In each of the
above-nmentioned embodi ments, although the waveform of
the corrugated sheet fins (70) in the heat exchanger

on e(ﬁ&iloh alonB ARERal ddge (M) ihicactgtarypated, shedidin (¥aY af them of
corrugated sheet fins (70) is not limted to the

modlﬁbﬁw Saltpre. Whenl Gk 0 potieaspisy areforbdun thecdriugated sheet

he waveform of the corrugated sheet fins (70)

ﬁnsrf‘?%%% téﬁdfrtﬂaeébrﬁiéﬁfeﬂcsﬁeéﬁﬁﬁ (70) i¥BhsukePardanY e¥rragaeddhidet

arc are alternately repeated. Even when the

ﬁnsvﬁﬁﬁetrg 'bpévgpteﬁ Beont QEOH E’ o6 1R Rciibh BRhdgORAl iothé R surfaces

surfrace wave, wavef orm of the corrugated

mttsz«so%ve% o o ok (78) 8 e Ol A B RR o
oREedi 7 & S e RHRL A, %‘e‘r%?gﬁ@é (497" Section
ggé EE S g?fln b ik he corrugated sheet fins (70)
[01 eca %"r@%gg‘g glop ?%H and thus, pressure |oss of
o, 2B S S 5B BRI Hitom ot e
corfugatgy|Shset neElﬁﬁ é&ﬁeﬂaﬁé%%@sst gy saﬁﬁé’:tff?% gl the
WGP gk douAe sr‘lfﬁearts?@sn rsgw?ﬁe%t?’a R AP habe”
o R 0 B BT s

ar ea betvveen t he adj acent, .corru at ed S eet fins
(70) may bp @cursd SUrtRGsSY By Wil %%? Nt eind ‘h‘ggfm)

transferred betvvee t he ad cent cor

rugat.e
alternatly pomspted; nEven whemdie wavk fﬂ’é%‘f"'@%t%gla}?&ﬁg‘s‘?t t"étﬁ(’) is the
havi ng the 41 corrugat ed sheet f| fI at
curedesrfape weve, 8 wavefeme ofibe sAEuSAEL [he é‘rgg‘% (a,@g 1 imited to the

area between the adjacent corrugat ed hee and

curygdsurfape wave iniwhigh pro surfages ase repgated ee‘ét ¥eng
quantity of heat transferred_between the ad a

Whew theyanefermsofithe comugated sheyt finsd 79) ig thesgpizegd ?‘F C"@E » B CTOSS
Consequently, in this case, tenperature of the fi

section of the space defined by the corrugated sheet fins (70) becomes close to a circle

and thus, pressure loss of air passing through the space can be suppressed.

[0117] As shown in Fig. 21, the waveform of the corrugated sheet fins (70) may be a
rectangular wave in which a convex trapezoid and a concave trapezoid are alternately
repeated. When the waveform of the corrugated sheet fins (70) is the rectangular wave,
in the heat exchanger (60) having only the corrugated sheet fins (70) in the first
embodiment, the contact area between the adjacent corrugated sheet fins (70) is
increased, thereby increasing quantity of heat transferred between the adjacent

corrugated sheet fins (70). In this case, in the heat exchanger (60) having the
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provided in the heat exchanger (60) can be averaged
and thus, the fin efficiency can be inproved, thereby
i mprovi ng performnces of the heat exchanger (60).
[0118] -Third Mdification Exanple In each of the
above-nenti oned enbodi nents, in the corrugated sheet
fins (70) | of the heat exchanger (60), the ridgeline

con‘iigit@& shév fiak (10) andvehedlA shadt $ind (69)Gg teadecdrd dnisoditmhenttontact
edges (73) and the rear edges (74) of the corrugated

area¥@®ber ih@%&(azgit-coﬁﬁgﬁytﬁéheet fih 376(?%3 ¢lavkleetfih (65) is increased,

ridgeline direction of the wa ormforns with the

therglg)?ﬁfcr&gﬂlgﬁsu&gﬂg%r of A0 tlalSref8@ betSftaR the(alfaceRf corR@ated sheet

rugate fins (70) is not necesSarily exactly

ﬁnszﬁ@o %gﬁa%%ﬁeettkiﬁg%ﬁh e n§e§ﬁgﬁ%mé @}ffkrature of the fins

I'ment’s, rrdgelin ction of the waveform

o P RO A48l 8 ey o o

o 85 e B T R0, o

o B ERR  sREaL V °0 , , cor ot
i M P SRR 0 R B85 1

ot ST PSR BB VRNl by

sorf S g R 75 e BT RSB Gy 1T Wi,

degrees), .it. can bge said at the ridgeli di r ecti,on
the G1Ele PEWDE FSBTIMedire s e P PP ORGUBHA R Ot AgEs (73
front edges_(73), and the rear .ed (74). [0119]
and Hhegp SAEB ATDIoE S oRuRtadshest fins BAD S B4t Fepssarly exactly 90
above- nenti gned_enbodi nents, .the hum dit, ontrol .
degysas.t sIngagh of W@W%me?weﬂmb&g%%%i%ﬂ e direction of the
exchangers (56, 57). However, the hum. dit ontrol 42
wavgrTnght gomuERied bRt nad JOE mede fg borubiantifly giioagpal to the
t he adsorbent and thus are not limted to the
frong edgss{73 andribereae rdges A Do thasdlovsol air pagsing fiom the frang gurface
hum dity control part may be fornmed of an adsorption
towardtthe bagketirfane gfthe heat exechanger mpy notcha ahstneted py thegogrugated
adsorption rotor is provided with a disk-1ike base X
sheatdine (YO  iAccoidingly riﬁt?tgﬁloaz ofcaienaseing through the heat exchanger is

not obstructed, even when the angle which the ridgeline direction of the waveform of

the corrugated sheet fins (70) forms the front edges (73) and the rear edges (74) slightly
shifts from exact 90 degrees (for example, even when the angle shifts from exact 90
degrees by + 5 degrees), it can be said that the ridgeline direction of the waveform is
substantially orthogonal to the front edges (73) and the rear edges (74).
[0119} -Fourth Modification Example-

In each of the above-mentioned embodiments, the humidity control parts are

formed of the two adsorption heat exchangers (56, 57). However, the humidity control
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and an adsorption layer fornmed on the surface of the
base material. Wien air is directly sent to the
adsorption rotor, noisture in the air is adsorbed by
the adsorption |layer while air passes through the
adsorption rotor, thereby dehum difying the air. Wen
air heated by a heater or the like is sent to the

par@nby fdddad atjustiiumidity F bif ®yuse ofithe adbwberdtmadihivsare not limited
adsorption | ayer heated by air passing through the

to tBéladxoRiticAheaPéx@hangdfdl( S6h§7 0 e Fof Betnple) thé humidisy @hiehpart
to the air. | NDUSTRI AL APPLI CABI LI [0120] As

mafB8 frhPRAGAR had Plofor us&LingeRsA totbNHPB deMimidffiers. The
effective for a heat exchanger for exchangi ng heat

adsOPHYR $8tof fsiirdviabf RithS cﬁsl&ﬁﬁé b8 iidriad RSt forrA Bfla\t/\fﬁl%ilgy?gmb

air condithoner having the heat exchanger. 43
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2. The heat exchanger according to claim1l, wherein

each corrugated sheet fin (70) is into contact with

the flat sheet fins (65) |ocated on both sides of the
corrugated sheet fin (70). 3. The heat exchanger

according to claim1, wherein the flat sheet fins (65)

and the corrugated sheet fins (70) have through hol es

(66, 75) for inserting the heat transfer tubes (61)

WIREIDCPAIMER IS:The heat exchanger according to claim

3, wherein cylindrical first collars (67) which are

£ONt | Ao Sxdtinh s WHCORIPPREY d Bét Bhndidiubd (61 Pill e pakay of fins
(66) are protrudingly provided on the flat sheet fins
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whveeih fin (70), and the first collars (67) are
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br' G BgEeo! absest R G on B sk L B8 Spape gfa flat shect
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eprugeted sheetasapravided g the finshes (61) are inserted into

t he f I 6.7 ), b d I i v arranged
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Jubtaitiall§ lpasbiis] {otah) adli difkciidreoChB theatuesnsfeninitie (6he and a ridgeline
yeri pheries of the fhrough holes (66) are

cgfeétlwuaﬁ they g vefpaw isubstiialiy erthogonaldn adyonf syrface grd 2 hagk surface
Sty tlhﬁ 'Hé%ﬂ &than g%? GG tHaP kilePFi@oelif® dirdbtidnNoP iR waRKr Sutitantially
with the peripheries of the through holes (75) are
qrmesponds wwghg aip passageatireotiont- he corrugat ed sheet fins

(70), and the second collars (76) are inserted into

the first collars (67), thereby bringing the outer

Ti r cuTheieanéichhngetiadcanthng wfcldild, sdewend col | ars (76)

U § 5368 ogrgaRe fheptlin £9) Fipts (oatart S 1 Rt (65) located
& 5% §iEs dfuReSorkiAted 3Rt fin (70).

3. The heat exchanger according to claim 1, wherein
the flat sheet fins (65) and the corrugated sheet fins (70) have through holes (66,
75) for inserting the heat transfer tubes (61) therethrough.

4. The heat exchanger according to claim 3, wherein

cylindrical first collars (67) which are continuous with the peripheries of the
through holes (66) are protrudingly provided on the flat sheet fins (65) and cylindrical
second collars (76) which are continuous with the peripheries of the through holes (75)
are protrudingly provided on the corrugated sheet fin (70), and

the first collars (67) are inserted into the second collars (76), thereby bringing the

inner circumferential surfaces of the second collars (76) into close contact with the outer
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inserted into the second collars (76), thereby
bringing the inner circunferential surfaces of the
second collars (76) into close contact with the outer
circunferential surfaces of the heat transfer tubes
(61). 6. The heat exchanger according to claima1,
wherein the flat sheet fins (65) have through hol es
(66) for inserting the heat transfer tubes (61)

diRefirbitu @ﬁf@esi oﬂltlﬁ: fire ebltse (EONwALE the lidat tlagstlrefibes (61) are
transfer tubes inserted  through the thr

h.
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ocated on des of the corrugated sheet fm (70
t?ansthElbhsséﬁl).exchanger according to claim1, wherein
flat portions (78) are formed al ong sides of t he
corrugated sheet fins (70) orthogonal to the
3. dgefl‘lhmlﬁaadéx@ﬁaig'eﬂﬁbccfdlﬁg‘:e chamesf, ohegeicher eof . 8. The

her O PARGRISE, GG ik 8ot oRdaRa e s eTefit of the

tﬁfbugy hb RS §66)0dre pR&irddinp$y p fmﬂied R 158 Waestiest ﬁﬁsﬂ(&'@ Qh4a &¢lindrical
bet ween air passing between the fins and t

s&a@@rwﬂﬁxﬁrﬁﬁh‘yb}ch armso@nquewweﬁte mh@?@af ﬂaft%?twhr@les (75)
d t
hOpRtiadRt AbyiBtEolhe ok bbaled ORI 10N BATCC0 T P00 of
ei t hethe sévend tblidrs €163 ete ifisentsd (166 Jhedirstt dodlaxs ¢6 ) thetebyt bringing the
sheet fi 7 d_smi st is t f d_bet .
SR ebbferhBbuBR Bt Mol it CATRAS eSS SRR e e
cﬁ@[xﬁﬂﬂﬂéﬁtﬁ‘ﬂ seffeRs of ItlEbSﬂl(s7 e&naam g hehil@daokdat ransfbraydes(61) are
air conditioner whic conpr.i ses .a tenper ture

'@Wf’ antoshg pecongd poltagy (76), deeg‘%x Pringing A ippe cffswmiarentigl surfaces
(?g?ee@é%djécﬂwm fn@ 1B dontalbPRith hbloute? CirPiRfeRSSiaNGirfaces of the

nt heat performs at |east a cooling and
htetimaristir fubesi{G1dn operat| on of cooling air supplied
i ndoors by the tenperature control part (55) and
dehum difying air supplied indoors by the humdity
G:ont r Dhe lpat &xhiniger akzd)dingdoetaimr, tvhereium dity contr ol

7 I [
gg;gf@é %@f sh%el) fin ¥ O(gg)rh%ve %(t)uegrh ho?er;t(gg) fof' lj?lse%lrlg € her??tI tg%sfer tubes
(61) therethrough and are in close contact with the heat transfer tubes (61) inserted
through the through holes (66), while each corrugated sheet fin (70) is held between a

pair of the flat sheet fins (65) located on both sides of the corrugated sheet fin (70).

7. The heat exchanger according to claim 1, wherein
flat portions (78) are formed along sides of the corrugated sheet fins (70)

orthogonal to the ridgeline direction of the waveform thereof.
8. The heat exchanger according to any one of claims 1 to 7, wherein

adsorption layers made of adsorbent are formed on surfaces of the fins, and

moisture is transferred between air passing between the fins and the adsorption layers.
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whi ch adsorbs noisture in the air, the tenperature
control part (55) is fornmed of a tenperature contro
heat exchanger (55) which exchanges heat between the
heati ng medium for cooling and air in the cooling and
dehum dification operation, and the heat exchanger
(60) of any one of clains 1 to 7 is provided as a
tenperature control heat exchanger (55). 11. An air

9:|ondi T]iédlib@f emh' r mgpﬁﬂg&e&ny bge bRdiimedab ang’here(nf60) of
clalm ar a eatLn iumcircuit or
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ternately performs a notion of supplying the heating
mﬂa&awgfl@hvmdhc gt sleeet figs (6 andithe Aemregatad et By (79 nd the
&g gléchanger (60), thereby allow ng an
a gh layer of the heat exchanger (60) to adsorb
noi sture in alr and a notion of suppl y| ng the heating

di um f or atin t he heat tran
c. hAReR SoRTETRE PG A PaGS Hs B BH 5 A processing
Jehﬁbmueﬁttlawmmlaﬂﬁ b @F})hﬂf@(%dmffﬁi pl@eesbmgeatemfheamad and

heat exchanger ies one of the ajr

peaiorms af leastd cqghngﬁn@d ﬁglg.tmlg;ﬁghtgﬁbg}erqtlggpf golingqir sypplied indoors
ljg}“ Wetehd % croﬂﬁ Czt]ﬂ”?%ﬁmg ﬁ)mg gﬂfo Qippliéd thdoors by the

schar ges e ot he a fied by the
hemﬂlt}exmhmhgats ((56,037),awiltbr¢1he air humdified by the heat

exc ha&lg B cﬁ%) conH‘o oor %56 %9) control water content in air by using adsorbent
which adsorbs moisture in the air,

the temperature control part (55) is formed of a temperature control heat
exchanger (55) which exchanges heat between the heating medium for cooling and air in
the cooling and dehumidification operation, and

the heat exchanger (60) of any one of claims 1 to 7 is provided as a temperature

control heat exchanger (55).

11, An air conditioner which comprises the heat exchanger (60) of claim 8 or 9 and a
heating medium circuit (40) for supplying a heating medium for cooling or heating to a
heat transfer tube (61) of the heat exchanggr (60),

alternately performs a motion of éupplying the heating medium for cooling to the
heat transfer tube (61) of the heat exchanger (60), thereby allowing an adsorption layer of
the heat exchanger (60) to adsorb moisture in air and a motion of supplying the heating
medium for heating to the heat transfer tube (61) of the heat exchanger (60), thereby
giving to the air the moisture desorbed from the adsorption layer of the heat exchanger
(60), supplies one of the air dehumidified by the heat exchanger (60) and the air
humidified by the heat exchanger (60) indoors and discharges the other of the air
dehumidified by the heat exchanger (60) and the air humidified by the heat

exchanger (60) outdoors.
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