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 [0002] Conventionally, a
heat exchanger for exchangi ng heat between fluid such
as a refrigerant and air has been known and w dely
used in air conditioners and simlar a L pRuses. As
such heat BRARINFeHANGER ARDo\HY Ci%%fﬁﬂ}l cunent
1, for exanple, a heat exchanger in which a
multiplicity of flat sheet-like fins are arranged
al ong a heat transfer tube at predeterm ned pitches
Techsickiniwld. I n this type of heat exchanger, fluid such
as refrigerant flows through the heat transfer tube, |
[000h]i | Bheprescpamsesidnetlaesno theat ekilmigei aplowed enditipger with
predet erm ned pitches, thereby exchangi ng heat between
the hib& ckbhtnger. and ai r. Patent docunent 1: Unexami ned
Patent Publication No. 2001-304783 DI SCLOSURE OF THE
| NVENTI ON Problens to be Sol ved by the Invention
[0003] Generally, to inprove performances of the heat
Bmﬁéﬁhﬁﬁgﬁ{, a method of extending the surface area of
fins, that is, the heat transfer area on the side of
[0082T » ChSvenBELBG! d Nt efdahfie fot hehadpdmgiheat betren fluid such as a
above-nmenti oned heat exchanger using the flat sheet

refii¢Mgnt 30 afrh8s B&atknbhanstieridélvheed intii suekiaserstane similar
surface area of the fins, the pitches between the

apphtdigscBeels trnlRaShRhARREGs diHoMRNEI, Pdtdht Ubtisndry pefoobxample.
heat exchanger, when the pitches between the fins

a hOf Q%nga%kﬁﬁ@h ARMuB{BRIWOES shbét-IPRSHR%rd Srraikd aled a heat
and 1 ventilation resistance is increased. For this

ElecBorintned didcidis kRowAPr BMhRGypsitear sRPggsr,dfuid
Hm%ﬁ%§ﬁ@%?&£xghéﬁgerrﬁﬁ §ngtening t he %?tches bet ween

such A€ rdtB8rant AAOHhdEnGROSiA BRI ONbOWHI Re@S€passes between the
ci rcunstances, an object of the present invention is
find &sposed at the predetermined pitches, thereby exchanging heat between the fluid

and air.

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

DISCLOSURE 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



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 exchanger. Another object of the present
invention is to provide an air conditioner using such
hi gh- perf ornmance heat exchanger. Means to Sol ve the
ventRhed £8Btah8ORSheréasktr SFoasiRaeison] thedees b fivenihiimproving
relates to a heat exchanger which conprises a heat

perfimaSEesT th et RdnangBithyashRthiab itie/pitthe baiscal hamged in
an axial direction of the heat transfer tube (61) and
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transfer tube (61) and air flow ng between the fins.
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[00Q4] r A\ppEshiEtoi 9a5|eC§1%§ir asped ot gie invention, in the first aspect 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 {ranster
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
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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 circunferential surfaces of the second collars
(76) into close contact with the outer
circunferential surfaces of the heat transfer tubes
secdp@kbllars[(0912hichacandiimgus ovidrthe pyinlteriaspeibe topugihloles (75)
invention, in the third aspect of the invention, the
are ﬁﬂoﬁhdﬁ@%%roﬁldﬁ@ of, 6&)cohayeted biicetfh (P ds s¢@By cbBars (76) are
inserting the heat transfer tubes (61) therethrough
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[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



| oad and hum dity control parts (56, 57) for
processing | atent heat |oad and perforns at |east a
cool i ng and dehunidification operation of cooling air
supplied indoors by the tenperature control part (55)
and dehum difying air supplied indoors by the humdity
control parts (56, 57). [0018] According to a
thirteenth aspect of the invention, the humdity

shee€ (1A {70)) apd@ tHesad6&Ption RFPrscontrol water content in air
by using adsorbent which adsorbs noisture in the air,
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has a heat transfer tube (61) and a plurality of fins
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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 parts
(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




sheet and a plurality of corrugated sheet fins (70)
shaped |Ii ke 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 arranged in the axial direction of the
heat transfer tube (61), and an anplitude direction
of the waveform of the corrugated sheet fins (70) is
a hestubkst@ntubal(6 ) qpdmnglllrelitytd fan iaicalxiadidivecttanar tiod hdah&ransfer
heat transfer tube (61), and a ridgeline direction of
tubet(BE), weheh s Meaf beteencfiuid fig aheckhsdightthd hers traddgr tube (01) and
substantially orthogonal to a front surface and a
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exchanger (55). [0020] Afifteenth, a sixteenth and a
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er (60) indoors and di scharges the ot her of

OOZttOE Ag‘léeenﬁiuh ngéjnlglb ﬁeﬁ%n %eggl?gsgg)ét% g)?g%elﬁi%&%h rggt% 1o an
s C?ﬁ%gf?ﬁ%@m%%% iR Shidrded) LER Loyl
0 o R B R ke Do SoASRER 1)
I
I M e A
allo\gﬂlg aﬂ%’d?grﬁ{l& ia?zert (gfa}cﬂg Leeart rexc%anger (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.

[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




bet ween 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 waveform of the
corrugated sheet fins (70) is substantially parall el
to an axial direction of the heat transfer tube (61),
and a ridgeline direction of the waveform of the
transéartnlomer  andsérsbenges heat broyeen luid, Bewmartheouel ther haabyaisiar
to a front surface and a back surface of the heat
tube éxChmd gerflaveoy betpeer die fisciorthe hept evchangerpek Adyorptspdayers
of the invention, the heat exchanger (60) conprises a
madhefddsbriensdre formeden(sbificeand te fptsandlraeigtuesf is tiapgferred
arranged in an axial direction of the heat transfer
betwkt ir pBsk)npattwectha fige sndibatidiveptieelnydrb,ind chfrogitpgsheet-
through the heat transfer tube (61) and air fl ow ng
like Btwie shba ffosne0) areipiokilel aatheefshangeplifi@®)irection of the
adsorption | ayers nade of adsorbent are forned on ‘
wav&ufh 3¢ @ Rbrubied EhdRefiand o sibstastially patailehsf @raxéd direction
bet ween air passing between the fins and the
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corrugated sheet fins (70) 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) 1s 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



fins (70) which each are fornmed in the shape of a
corrugat ed 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 the heat transfer tube (61),
and an anplitude direction of the waveform of the
corrugated sheet fins (70) is substantially paralle
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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



heat exchanger (60) as fins, a heat transfer area wth

air can be increased wthout making the pitch between

the fins smaller. [0025] According to the second

aspect of the invention, an anplitude of the waveform

of the corrugated sheet fins (70) is equal to a pitch

bet ween the corrugated sheet fins (70) arranged in

the axial direction of the heat transfer tube (61).
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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



(65). [0028] According to the fifth aspect of the

i nvention, through holes (66, 75) are forned on the
flat sheet fins (65) and the corrugated sheet fins
(70), respectively. In the heat exchanger (60), heat
transfer tubes (61) are inserted into the through
holes (66, 75) of the flat sheet fins (65) and the
corrugated sheet fins (70), resulting in the state

(7onhergt thepeatiodsidnisd @avdfome st thé thrpgasd sheeolig (70) bee in
flat sheet fins (65) and the corrugated sheet fin

con(a%@)mth[o%@%?]ich%@ F1ghi dhget fhst(B9). S IBoBnaREtisRvenhowaveform of
aspects of the invention, the first collars (67) are

the fcgtlrrﬁ%%cp{hehhﬁn l{?‘O?Ereﬁhﬁoecton{dcf‘ﬁ /ith @R otBEh ftalRiceRaRNsheet fins

e'formed on the corrugated sheet fins
(65%70) In each flat sheet fin (65), the first collar
'67) is fornmed to be cylindrical and continuous with

[OOtlg]e R&E trcﬁgg 'E(%;té]gﬁf&rb%p%c{} 8? H&hh%ltlgn (tﬁg)ugh IhBIe‘é‘"(’Gé" 75) are

rrugate € secon

o1 [ s atfaspat gy Jt
the ixsﬁlt eé(Flgﬁc’n(g)@ér%‘éogsh%gﬁg elmg g ttuh)%s E&é? 1!119&16{1 éE’g?) tg% Elﬁtlt)u S}’1(:)1}016: es 66,
o W q%rrug ST o

rted into t..sheet

wh?reﬁ leebag}ranslf?f t{lﬂeé (ﬁ a;eas% %%A)egt %&SQESJ eLnngll tH% i he
nne%r %qugrentlal surfaces of t he flrst coll ars

“n?@?e SIGLL contact with the outer circunferentia

[oogﬁtgggfq?wgg G%gx)ee s @ta]flql %eéfgn glg{aeﬁis qtﬁﬁ? r{vFﬁthosr*, ghre iﬁrst‘g&ollars
In ’ .
(67 i i AidPrEst %Fﬁﬁéﬁé%@aﬁgﬁﬁgg Ak ea%cwlﬁéogéfégﬂ@nag%ﬁﬂﬁnﬁ%r the
7 :
ol a3 70 TSRl g T
70 h I
be QI TSY T ACBOMSA G VGt R REUETIIRE ﬁw&g@g&%& @633 ety
i nvention,_ the second col]ars %¥§> i %Péed
corgpatad shpeidin 78), tht woppbenieal ) it BT th'i’f‘r%)f‘ e
(67) of the flat sheet fins &85& ﬁand t he heat

contingpus with thegesippery)of dreethraygd 7Phto the second

collars (76) of the
[0030] Accor 111g)t0 the sixth aspect of the invention, the first collars (67) of the flat

sheet fins (63) 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).
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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 <circunferential surfaces of the heat transfer
tubes (61), the corrugated sheet fins (70) are fixed
to the outer circunferential surfaces of the heat
transfer tubes (61). In the heat exchanger (60), by

[0030] | AQGERBinighe tlieveeéntt kipundahe nivieatiors tird ecas] @fllats@6) of the
second collars (76) into close contact wwth the outer

corrﬁ%aﬁé&%@tr BRI ars stasemt®@hetiet bllisto Tt Bat(s6F9t fins (65)
t corrugated sheet fins (70) are fixed to the flat

and %%Et ddidfer (@RY (61) AR3AkerREGR0Gh Secbid thRre{ B bhthes pect
he 1 nvention, through holes (66) are forned on

corrﬁ%?eoﬁh%ét {%{ﬁ% f 1A {ORht eﬂdﬂaﬁé&? (&paty @%@i%‘ﬂ@ﬁnﬁe@ 0),

eat transfer tubes are ‘inserted into the

cn‘c%@%ﬁ#&laln&%a%és ifqﬁg se%t)n(ﬁ bﬁl‘lgré gfét) $h6 elos Ediad 8@ the outer

he heat transfer tubes

circiﬁéﬁn@%{?iﬁa@% G@He I‘l@ﬁ txfah%f:r tﬁB C(tg i 'tﬁ?c&ﬁ%ﬁtedgﬁgfzt fﬁ'n@@()) are

in ose t he heat

ﬁxeifﬁﬂ @é %égnl'r'c?lteggslfef %‘1%11 §[ fsagé laé pp{aﬁ AR NG best B PUQH the heat

e corrugated sheet

RN R e e
into30EEpat e 1§ i .°gwa%156“6?feff‘fn“f"*fnsq'?faﬁ%ﬁfttiﬁ%ﬁg??‘%2‘1&5 ihe
corrgR ARt e ¢ htre St Pt iR BARES 7Y Phehent ¢
00324 Eergw&eﬁ%?%%&%@sé%%éﬁ% SRSl e ?hé@?% Rt Dl
on te st s d CRbedn e et SR oh %Wlhg%‘ 70%5&1*)5%%@3
msezte»%)rfté}ﬁq@?} ot o dhe 1) Sore b Berienlt ki P ol
o BT gl ARl
fins 0y s Wocﬁosﬁf‘?%flﬁ’ét‘{)(lé eg?eﬁ%gﬁ@ f‘éé?begr(gbdge dFhyprghythe
thm%lu@@r:f gété?d?&éfﬁﬁqe%fﬂ%ﬁnfsi% S\Sﬁﬁ%ééag?qg%%?ﬁte%&f) ls[elt?éféhﬁt“’een a

According to the eleventh aspect of the inventiaon,
pair gt ,sgéﬁat iy 6433 legatedrasy batly 51des of the corrugated sheet i (70).

That is, in the heat exchanger (60) according to this aspect of the invention, the
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. In the corrugated sheet

fins (70), the flat portion (78) may be formed along one of the two sides orthogonal to
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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 formed on the
surfaces of the corrugated sheet fin (70). Wen the
heat exchanger (60) is provided with both the fl at
sheet fins (65) and the corrugated sheet fins (70),
the adsorption |ayers are formed on the surfaces of
the fidpelih¢ direael tid wavef@n) thard! bhaagp be faoed abfngttoth of the two
corrugated sheet fins (70). In the heat exchanger

side§ 6@)ogda6IabdhdHddcdint dirSctasngalke whvdftien tinveft i on, air
passi ng between the fins comes into contact with the

[003@2 S QARSI th AeE]SveAnfladpotf Wieink éntiohan&baitiva day eheirad@med
the air and the adsorption |ayers. For exanple, when

on tReat1a8&: MRAL HM.f Ofhat GOQMER thel R aSdRRANLRE (400 id fievidedtvith the
transfer tubes (61), adsorption of noisture in air in

corrh ?du%‘fé R 707 (A RHREStibR 1 AERSEFRhRE on eI PRS bMBe

or heating 1s supplied to the heat transfer

corrﬁélal?&fssl'fegtlf)m Qg)zls g?g%eiég& lQe{aB 5%11?19%2 ?66)39 Hl‘otv%d?ﬁgpﬁdiﬁ kIRfat

ayers 1's a 035 cording to
L e e S
e PSR ATSE ST 0 B u sP Ay
o U S B AR, Bl A
e GRLSE BT AR ERIET R RSk SE i
s R PRGBS i o
coob L8R o BB B RGBT i e
w55 B BelBhh b FRIRRER! e o
oGRS P BrSRE o SPED 0t Mg fbtrca
e S G G WG R NS
o RS S bR P A P ©
adserRa o ks P eed s it sodsof PRG thé Bad shRE GRS or the
corrugated sheet fins (70). In the heat exchanger (60) according to this aspect of the
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
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| 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

operation, the tenperature control part (55) cools
tendpR@indrk ot Phit€6ls ) andake Buraidtty tchetrdiparte (16 5Zpaempodvided in the

parts (56, 57) dehumdify the air supplied indoors.

air bORBTdnet 1)t eMREeicaipdrLue @bt 6l papdb$) {rb&ssadadsdisagitloheat
t hese aspects of the invention is formed of the

loall 8RS RnpPRkILLS NRal @xpiNaI@esors.55Thd Wity @bntdlgarts
heat ‘exchanger (60) according to any one of the first

(S6E 97 HrBEdds ﬁﬁiegxclta{%np{lea% nﬁdiw\ﬁ%ﬂkhﬁ@huﬁg?;y dfShe 4ifGupplied indoors.

erature contro eat éxchanger ( is formed of

e
Thés %‘g 8&?&?1}1(}{?‘ %f})g?gﬁéﬁlgég)leégﬁg Yo A8 andbRurh 2 GO6hH Ypahesh.

ring the cooling and

Du?ﬁgy{@ ct%l féhégﬁc{ @éﬂuﬁﬁﬁg%ﬁoﬁ% cMioh Nfe BrfipLADA! citoinPng}Eaé't (55)

ating nmedium for cooling i's supplie

cootlcsg ﬁl %%?s%ﬁglge{de}ﬂégﬁg aﬁ&&%?}g&?@l)}ft ﬁ)&l}f&ﬂ@aﬁsquﬁ] '/gtd%fnﬁnidify the air

al exchnanger CoO0 alr

SSi t hrough the tenperature control heat exchanger
mﬂ%@%igggﬁmthe ot her hand, the humdity control parts

B L L N T
rorg R P aPrat Sty SRRk Ls o Procd S ne i
(6o RRGREB o SRUTv B it ity FRCEE F PG i te

o RSER RS bSSEL 15 0P R D A G
el BRSO B TR G ah O T pyporion
of Y etsephS GeAG A bl g R D HE TE PG LOGI S R © B e
oS b RSSOt PP S
PesS BERHRBEN O PHBSTFIURS CORPL AR TPRG (Rt |y R e
oS i BB G b B AR Sl SRR S8
During the cooling and dehumidification operation of the air conditioner (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
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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
the sensible heat |oad. Accordingly, in the _ _
adsbenipeatey @ the auificel ofidatiimxakanden tiGhtihgmmdhgn féreooling
tenperature control part (55), even when the heating
is sUBslied tigy heaoRhishg tilsess6Ppliaadwher isthardieaendratadof smot
tubes (61), drain water is hardly generated or is not
per@BRET Ataflthnathe dlirffaceslof te fisdr f BORS aRlcotdigofdr (B0) abherdhgab the
exchanger (60) having the corrugated sheet fins (70)

thirea @ Hauk@ntingpbéts 8t theQnwdnabR sikeRRCtempefatirB@ontrol parts
invention is suitable for applications which do not

5 6;ro\§?gjrrg@es§ bedht REQGERS ' juing WiRh Batdped S air, [HA8@berature control
|

ng to the tfifteenth, sixteenth and seventeenth

parg(??zgxgﬁ/ fkdd ﬁegﬁié&gfﬂﬁeis&%ible hhg |heat @é@ggrz?ﬁglfl tl%ehtgmperature

rng tot eventh or twelfth as

conigg)g FO ie%han%aa(tﬁj ﬁ)rmiditg{jtﬁcé REAer fACRBAGST pabE ¥k Qy&rb?%%% the

orption Fayers an ating nmediumcircuit

heagl)%g ﬁqee%ﬁlﬁlq fg)rocotong% Ll:lesgé%ﬁc{dﬁtg t%lﬁ]eglﬁeaﬁ #Ql%fér(%lges_‘{g 1}, QR gy))%?er is

anger are p ai conditioner (1
e air condilio I e
rar BBt T b s L b AL TR BT R ¢
he h transfer tub f r.:and
exepiaeni D R i dhRieg ik e (1RO lne S KRR AR
to t heat . transfer be..(§ . C :
aspptah e iedeh g mafle bt TRHE R AT & AR GeR gRlcessing
he heat transfer tubes (61) of the heat exchanger,
of GRUYHES on of noisture in air in the adsorption

kLSS RS it o R IR BRI o,
I I N S AW X
REE A e N
o b R Ll g e o
conrgl?t?gner ?IXO%h arrll ee girtcgn 1‘88rgfjrt(i10 naltiepn%‘?e?}g pg"iforrhls the motion of
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
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Effects O The Invention [0040] According to the
present invention, the corrugated sheet fins (70)
shaped like 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
sheet fin, a heat transfer area with air in the heat
humi@edanasteiti@@Inoifak dReor8xd gosete widonsion 1aRdes o0tht heat
pitch between the fins smaller. In the heat exchanger

mwh&ﬁ&)kﬁ&ﬁﬁhﬂhﬂﬁ&&ﬁahhe present invention, since the
ridgeline direction of the waveform of the corrugated

sheetrni ksnfidP) is substantially orthogonal to the
Eﬂk§$§nt1 sur?aée and the back surface of the heat

oo R R v el Pepet s i Ao e

ger uct ed

corrul%%trg[i %gégett %Iﬂ% ;?rﬁ@%%d fri t@?} Pg%t%é{clhaé@%c@bﬁjé L Yins 2CEQtflis Nash,

present* Irnventi ranster area wth air
can be . extend il pr ' ' e
by @R ALY S sy D S PRAET Rl B LR B s
t hus, performapgces of the.heat exchanger 0
surte Bz o) S BT R RSP EETw P ThaT Lonp sty eiftiel o
0041 speci al |y ccording to the ninetee
can e ggias g papeur b BTGRP RS et YR bt
78) e forned al ong the sides .of the. corrugated
oxchigtsb D anesTingyo Brmaeen b SR 7t bf P i Ron of me
nsuring rigidi of .the corrugated sheet fins 0
wavedgia eh e gared et i5ig 07 6 P ARy Ly 2RfSerpb E{O)“t
defornmati on of the carrugated sheet . fin 70)_can he
surfage B e TS Ge! i eﬁbf%iCh?%gEh g i LRI gﬁough
sheet fins (70) larger. [0042] Accordi to.th
the hsﬂ%h%%@é&h%ﬁw %tﬂi%ﬁelm %hs ﬁ?ﬂB%ﬂt?EE%%%ﬂ% ri}
adsorption_ | ayers on the surfﬁcgs of tpe fins, the
Accardinglveaesnadipe fo (6 OyesArdYRECRAE PEYArBHe LS MY Caag
desorbing noisture in air, Accaording to thﬁeﬁgevenhh
extenged adtileUPPISESIRHYPLHETCEHE OfienbBlIoR FRsIYAgE ob Algrehanger
(60) is provided with the corrugated sheet fjns éép),
(60) gud g rentormpesss of thedieptrachingst (V) 680 Pagierldy LaRfo
ensured. Consequently, according to the el eventh
comppspdpith thf caryeniionaéaiti on, the capability of adsorbing
and desor bing noisture in the heat i _
[0041] Especially, according to the nineteenth and tenth 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
mai nly sensible heat load. That is, according to the

thetalbdrp@@ntahednren boundueant ICasapehsy, @f:cdrhﬂig fpd eReiddventh aspect
i nvention, since the high-performance heat exchanger

of the QlvchByh, NBe &d}ﬁbﬁ@& s UaRb®h SdRelesdibn hdi@uramabE Béag

to any one of the first to ninth aspects of the

excdhiy, '{6(2%1&1?“[11%%@9@@?1‘0& RSers LENBENASML&.control heat
exchang whi ch doés not require processing of

OOqg ' Rcc&%ﬁ o tﬂenﬁirf%laﬁth%ﬂﬂ]@ Megﬂt‘ﬁrasééc% ofCtE@ iRentiGducattat

N Sl ze l'e ensuri ng per ormance alr

exc%gggérié@r}i%& gi‘l’l%)ete gh?géﬁé J) tﬁg?i?ﬁ % Hglﬂ# QStp%gtg Of J[Hce 1&\%?&161’1 is used

eent aspects o he i nventi on,

as ﬂ% 3}5 Xtmoe rrc)l 1esat Q}g hliﬁéet?gS%))\/foyg 0abss %ﬁnﬂﬁf}tsenmkﬂfﬁ hﬁat load.

excC accor even
Th%figem(%rgmlg gl%e tgl e%tgéhgaglg fi ﬁl SH&I‘% 1'; tﬂ% ﬁa sct:rﬁ u&%‘ﬁtmn, since

ha h
the AP ;%&141%9?1% ! %eéﬁﬁwﬁg&rﬁ@? ??rﬁl?iéiedéscféf%n‘s?ﬁ@
PSP R G EREOMBRST I ey e
hum dity of the a r con

Ll OFE (s ? 1T of drain
tepese PR} Rt HiRoTR e 1°1 €3 5% Bipsruine
confi ratj.on vi sh W n nfi. ion of an.ai
wairht S SR ner kBl R n R eaRer O S Al STBHIRR PrHrances of the
S schemati c conflguratlon vi ew showi ng a
a”FP%@P {Nﬁn during a cooling and dehunidification
ration. in the r condition i n accordance
[OGIRE Aggqr wgéﬂﬂﬁdﬁfﬁe&mh SEerig: gﬁer‘éltefl Irtsanit P%tw e hention,
confiqguration VIeM/ShO second tion durl
theliahessh

hurasiyi o grahadygRRY 4ping aneet (Y rPrEig taf %eﬁe"emh or

conditioner in accordance wth the first enbodi nment;
twelfth aspect of the invention. Lhat is, according to the present invention, since 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 showi ng a
first notion during a warm ng and hum dification
operation in the air conditioner in accordance with
the first enbodinent; Fig. 5is a schematic
configuration view show ng a second notion during the
warm ng and hum dification operation in the air
conditioner in accordance with the first _enbodi nent;
Fi Figs’ ise sheviieneniigugton vigir dorore § pepnd RS\ guring the
configuration of a refrigerant circuit and the

coolinpnddshuhidifregti¢ethepecaini in gheaaitcahslitinmed irf dceadppge with the
operation in accordance wth the first enbodi nment,

first &nodimeAy shows the first notion and Fig. 6(B) shows
the second notion; Fig. 7 is a schematic
corffig glifsat Schemmiceunsigomtiog vizenshoguings ifiest neftioa during a
refrigerant «circuit and the notions during the

warn¥¥ag Bhd Budidgfidaoh dpélated inohe apenaditioneriin acoedundandth the first
with the first enbodinment, Fig. 7(A) shows the first

embd®@ink@P and Fig. 7(B) shows the second notion; Fig. 8
is a perspective view showi ng schematic configuration

of @gheata scRAEARNGRITcLALBE CRFDERIMENM bdtohll endtionsluring the
enboginent; Fig. 9 is an enlarged view of a main part

warn®hg Ehenherinexen %P&%ﬁofMH B afRouGitioAhiA BgRI®RALe fith the first
corrugated sheet fins in accordance with the first

emb&lRegd- ment; Fig. 10 is an enlarged view of a main part
of a heat exchanger which shows arrangenent of

ﬁg:}f ig'g A6k ABRSE e (ditRulBoRGEN SRNGR: Whilflbudation of a refrigerant

I cati on exanple of the first enbodinent; Fig. 11

circuiit?'ang tRERSRGH du¥ﬁ§\|§ﬁ@¥¥)o§itﬂg%@ demfh@Ration 6pRhii@Hnakt&Bance

0 eat 17 exchanger in accordance with a second
S

with %ﬂ@lﬁﬂ{ &EB‘Scﬁm’éﬁtg Fiég.l ggA'n)fssh%Gas APHQIRM RS LSPERt b sUbRWihe

ow ng schenaf i Iguration of the heat exchanger
secohd'm@GGQr dance with the second enmbodi nent;

Fig. 7 is a schematic configuration view showing configuration of a refrigerant
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 mrent, 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
sheet fins and the flat sheet fins in accordance with
exdhaggerdg acvvad2iob odihreswetondrdrgbodlibents an enl ar ged
sectional view showng a main part of a heat exchanger
in aEi(‘%OﬂQ@é Wi eexpl dded pefshédive Vo fiodh Suhepxanphieigiationef
second enbodi ment, Fig. 15(A) shows a state before

thedRSesRhin R th RicBrdan&{ Bih ghowsordl Ghisddemadtt er assenbl y;
Fig. 16 is an enlarged view of a main part of a heat

exchapges iy éh!lhr%é@é’é@tloﬁw RaRgSERbinQlart dT8h SRt Be@aREkr in
sheet f| ns and the flat sheet fins in accordance with

acr n%o@g? W tHO Qécgh(? %b@&lm%ﬁ@m §304) hB%s %%Pd@é"gefme assembly and

di nent Is a perspegtlve vi ew show ng

f a heat exchanger in
Flgzgg%agggﬁ%&ﬁ%%éeir}g)bgnbodl ment, Fig. S%7(A) shows a

stat g ?Il 98{1@ en?’ffééem %qnf h %art bf (l@heﬁp&\éﬁa e§ (ch% shows

after asse erspective vie

al'rgﬁgg:ﬁ{%[ bk 99{ %&a%o?sfhe%x%f tfl]eeﬁ%t shgé%’%“ﬁg?&okgnc%wﬁh the

ance w I fication exa

odi ment, Fig. 18(A) shows a state before
Seconde??%ﬁ?/‘%ée%é Fig. 18(B) shovvs a state after assenbly;

Fig. s. a frant de view of t

corr El&atlé ¥ agheéléa(rg?q sﬁ:g? Prhaef Véeéxc%hro te 4 matn %art ofd heat exchanger
o RO L ST B TR BB i o
R IEIER e 357N B LR aRRTRRSL |,

of 5 G848 %r?%cﬁ\qgﬁta%ﬁllﬁﬁﬁa'fpg???ia%ﬁ%@@%&fa‘mhfﬁ?%
arrz%egse(r:r{elnP 01l“ t?le cgrfrugf\;%gde shegtc ns angetf:le hat sheet fins in accordance with a
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 (humdity control part) 60 Heat exchanger
61 Heat transfer tube 65 Flat sheet fin 66 Through
hol Big. Bi7iski scBémetd didy vig@ oColrer cogratzeidd shest fin§ imaccgglance with
Thr ough hole 76 Second collar 78 Flat portion BEST
the sMEIAE ofSIdRG EABR K Neap IUJT tHd-ith¢ NMEDNELRN15.0047] Enbodi nent s
of the present invention will be described in detai
with reference to figures. [0048] <<First enbodi nent
of the invention 19 A first enbodi nent of the present
De“ﬁﬁmgﬁbfggﬁﬁﬁkg}Qﬁﬁggscr!bed. An air conditioner (10)
in this enbodi nent carries out a vapor conpression
Km4ggfrigeration cycle Dby circulating refrigerant in a
refrigerant circuit (40) as a heating nmediumcircuit
to r : ot h i ndoor sensible heat | oad and | atent
10 he %Hﬁ%&%ﬁﬁf 049] <Configuration of air conditioner>

40 Refrigerant circuit (heating medium circuit)

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 indoor heat exchanger
(55), a first adsorption heat exchanger (56) and a
second adsorption heat exchanger (57) and is
installed indoors. The indoor unit (11) is a so-called
wal | -mounted type and is attached to an indoor wall
surf pELemBRditRat Ot e prandnvehtion aull dodescribed. (ARjir

i ncludes an outdoor heat exchanger (54) and is

COndftl'aﬁ&a(ll DER (RU AR nerd @A9R) odthevdpbaeanprefiidn felidgeraiva cycle
he outdoor unit (12) are connected to each other

by c11tcmaﬁﬂg he Q@ﬁt’ il AL R BirG At G4@§‘aspé R&ting 3 editfl cReuit to

e communi cat 1 on pi pe ( . A conpressor

proce(sé5 Bc))thé}fq(ﬂj%)?g Qhd szt l(ga%rhnsléﬁént'ﬂgaﬂgg&t ion to the

exc anger are accommpdated i n an

[OO#%Q&?Oﬁég%ﬁonog?& %%?8 ade outdoor unit (12). [0051]

as an indoor casing (20) shaped

ochlgl TR B Y S
s PRI o %ﬁ%eﬁ‘ﬂﬁlﬁ[ o) RLE FUGHPRBET, 50 s,
L
<o SIETEE 4 e fosﬂlpﬂﬁﬁﬁﬁgééo 05 o e
o B4 D

the second adso heat anger (57) are
an oyteegr ?t@écwg?h@% ap 15§Pﬁ%ue§r?d”r W& right side,
respectively nt surface of the .indo
r00sibeegniomhin R adbor feer ik Ay dpmeaty G ERT oter
tenperature control heat exch 1ger is located bel o
througha gesile COREBFPEAIOR PHREAAS SR %Jéil' PR ?%8“?6’6 (44).
second adsorptlon heat excha

A coggrgseqr (PPeyndiag %%Wééafb@l‘*bw Elqﬂrfaé%f‘routa%‘ﬁ e%%éﬁ%%&?

(55). [0052] An internal space qf the_ indoor._casing
@4)@Eeyumamﬁﬁwﬁﬁéﬁm1WﬂéO%W?ﬂB&{“@6$ﬁ56%“@¥ﬁ€nléﬁgce and a
back surface-side space. The back surfa S|de %
[0051 ] Theeinfeptowmit (¢ hshasgn ipdwy C#%‘?%@%ﬁhaé’?ﬁgigg f hgHe %EV ong

(24). The front surface-side space in the indoor
box. c alderigdoor heat exchanger (55), the first adsorption heat exchanger (56) 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

20




(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
back surface side of the first adsorption heat

secB¥€ hak@gton( 1R8] exfcakier 8 7T)iand tn sPa0dei((24) is @apehed bel@hthe indoor
space on the back surface side of the second
haﬁ@§gﬁ@g@qg5ﬁeat exchanger (57) fornms a second space
(22). [0053] An exhaust fan (32) is accommobdated in

[005he BxhAKETa] BRSS B8O (Fdbor 'cﬁbuﬁé"?O) RARAHed GRS b Bidnf Bace-side

An exhaust duct (25) opened outdoors is connected to

spaitcg grcl)cg ?&1(3§u f&@? §ﬂ9§ ade24)rhe Gl fera 0L Elgé g}]Sb;%@% tiNndoor casing

Bccommdated in t supply

(2022&&%%&%@ S04, U R B i o
0
(20((3 g%{%{llﬁc%%)ﬁart?t glgg Ir ?%ggﬁ?r §ga541?§ R EAPERARL @ dd @@&% iSlocated

ai'r supp

) e
on {heat}aciﬁ %% gg: og tg ?ég?ﬁekp %cﬁh? gsé!é )((iig ?f(é?n]s qﬁsgﬂ%:i}
d betme he first s e
pasg%ep @g}/ d[g ghe goéhe(r%&?cti AR Uppers Sr%lcea(lgf?tﬁ% 1&%§€s)ur cg 51d %}6%%)15
V|ded en the se c
hor&?&&@ P&éété%{’ﬁg (S35 RERA I AERER St 2 ?@@? '
ed bet ween secopnd, spac 22 t he ex
s BB SR GUEpTRS SRbIRT 1 g aélgﬁmfaﬁ? 156k
resso 5 an elect ic e sion val ve 5
Y N R R R
vided in efrl era It
[odzake A@féh%m@ﬁﬁn (palt5 st datbi e et himge 2 Db e thoor
and n heat e chan ers
Casg}gs@bg o Qe P s 58??1}63 ISP emeege%}he iy passage
00 Cbnf|gurat|o of e refrigerant circui.t
(2‘\[An l%nk%e albschandetn ingper fap Zﬁldrl%g‘?amn( fedita e Bpassage
first port of the first four smn%ﬁﬁlng val ve
(23@5 ﬂh%\?lr SEIFEY B SeH2g LCUNENIcHSET ohe i @UEeiinétied to a
second port of the first four- ma SMAtchEQ%plval g
00(561) Th Mdner Gsingi(em e G@thCFFér"élé‘? oupRRETBALF BMReRES- to 36)
out door heat exchanger } is .connected tqg a thir

Spesafigallyr a fifrd afrjspgply fiéli!}Perv(éy’i SUrQHegdptvyesnde (lsﬁ)sp%ﬁcizl) and
thetar;resu(}))%)lr;feprasgarég (83) 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] Asshown 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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t he outdoor heat exchanger (54) is connected to the
first port of the second four-way swtching 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
the second four-way switching valve (52). In the
[0056EfCdiRiuRtonCd ke trideddhk cirbiie(40) kel badswFipéd. orTHeat
exchanger (56), the electric expansion valve (53) and

compirB&os 809 ik AASQE P epf"rshgéﬂo 0 £KE TRAYSr- & B dwiddheng valve ﬁl) at

arranged in this order mthe third port toward t

the dfs@hﬁrtﬁr@ e 'ﬂ{eraff hf %oﬁfe%féﬂ% fa@é’cro W?)Srt oF\hd §RI f8r-vak Y&itching
f reglon of the refrigerant circuit (40)

valv%@ & tht @uccc fc?estg% gjne & il Gtdodr QUi MBNanger (54) is

|ng va the out door eat exchanger

conngzédﬁ td Fhi R %Vl ogqge Ii E)%r— SQHECH g tw'a?}f é;l")' %gll(tﬁ%bth@f‘ d of

accomo h f oor e ot
opgigof G5 h°g%r%4t g%%ngﬁ{eégﬁh%%ﬁ@ s i ey
SWltC@)‘Z%aWE ﬁﬁ‘?/a e%%g? ﬁlngrﬁdém{& éaloa%%erf(gg)rlg cgﬁﬁecteﬁ toa
oAb AR BB R oo%?@%nﬁae?or
e A 508 agwtaﬁeioﬁgie%%% g SR By g
RIS APl A o o
B SR T R Rt R o KM
ol SR i by R R o e M

ur - way smntchlng val ve (51) through the gas-side

SW“%%mhﬁﬂY%giDon pi pe (43). 22 [0058] The outdoor heat
exchanger the i ndoor heat exchanger (55)..a

00551151614ﬁ%gl%oﬁ@5€6f€%%%5%W§ (tBevhasy fhecompresser (éo);nlb% 13t
fin-type fin and tube heat exchang f or med OfTﬁ» ?

fOurf"raﬁﬁé‘ﬂ‘@hmlgd@b’e (51)andribe auidedrihepl xenpirepf>% prrsproyiqed forms
i ndoor heat exchanger (55) .and the first and second

an oydeqsrqict nd head ivxehmmpdatsd (s ghe apdoog yerh (18r e%dlﬂ?@@er

of a heat exchanger (60) according to the present
hand; pyegien ehthe refrigerant circuit’ (40) where the'indoor heat exchanger (55), the

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 | ayer 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 fin,
noi sture is transferred between air passing between

[00sBE Thasutdnst Hebeeatsqeptidnht ayiebr hdaekclahgdr{gs) and the
adsorption heat exchangers (56, 57) fornms a humdity

ade@RionteaPaichadREs @6 $HtchtlgarstcedssGiRtypa finiand aibe Heat
process i ndoor |atent heat |oad. [0060] In the outdoor

exc?lgg%er gHehaNgerhebPdanstdtduicn@ 1] AfoomulRAkite¥ERaNgerhe indoor

no adsorbent is formed on the surface of each

hedtleQctAf ?x‘é(ﬁlts)’arﬁﬂﬁ& figst %ﬁ@@&%n@_ﬁ}n%m[bnq{eﬁt ARHandele(56, 57) each

refrig I's carried out. e ‘out door heat™ exchanger

aresfgﬂ“)lec?mg @%ﬁ%ﬁ?ﬁ% ég(%tra‘eﬁ@rﬁingQH t0REsedt [nvefighd he

rigerant. T r heat “exchanger (55) exchanges
58, BED VB DR 81 0507 ST, o o
ST 05 ORIt 6y B PEARS RSB oo v
ool P B SRR R0l LSR8 S0 i o
oGy PG L BS9SRI B ST AR, PRy
o R BB LSRG AP PER e L
e ST S REB)s 5 A e PR
SRR B G T 1O el ve, (521 1 oW fehed
o R ORGSR G A Rt RIS
oS SR AL O L L AL O (B
UL S o SOTRURL SRS 10, ST 0Lt B et
ou{edgg]gzg'? g&%ﬁ%?f%l%}:ép‘f E%Vid}}fiilg@ghlg@)gg% B a]:‘:] &SBZL)gdhagéeé)})eét
between indoor air and the refrigerant. The heat exchanger (55) forms a temperature
control 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.
[0063] As shown in Fig. 8, the heat exchanger (60) has
secod st @lithy foRfth portak@bdminaaicatel tansh ethet (hes shédn irahid.
corrugated sheet-1ike corrugated sheet fins (70). The

6(A?§;§H FigeX@hpadehe 6&@hd stucSHARB thd fikep@t it GK fRlat SorOirea
| at rectangul ar parallelepiped as a whole. 1In the

conﬁ%ﬁca@@&%@%ﬁ&%théﬁﬁﬁtll@EJcoH@g&Q and RMikd pordt BRNMonSHifiaf&d to
toward the back surface. [0064] In the heat exchanger

eac}gﬁﬂ%r (ts{allgjeeslﬁ%tinﬁg@%g}g?ﬁndtHgg‘tﬁ(Al()ﬁ1) are arranged in an

S orizonta sition egul ar intervals. In
e ds of the adjacent heat
[Oo¢ﬁaﬁ§?®?g§%ﬁ£€8€%%féggén%%%nected to each other with a
U-|iKke, tuhe ot .sh t r
0065y TEH Bt R AR et e SRR 7 P BRE o b
70 re arranged.in the axial I r j\on t
exelo i PEFR R SRR P B bR B8 Qe s Bt
surfaces be.. orthogonal,.to the axial di j of
heagateh s o drrdrap® [ B nrany h il CHrRindlebLhaE,
fin (7 LS. Shape [ cor rugat sheet,in which
exeioies 607 b AR e FoSid WL Rl Yer'y " or e
constant.cycle. That is, wavef orm of th
0], Aigone 2 hiset tr hcseoritr (o0 E g e s e
ak and the trou (72 re altern | y..f or med
wenPEPEReb ) ant Corppie etk R st S5 YRAEGT
8. He .a portion protruded toward the near side on
excliager (60his P el kPR ET pAaITepHp 1S IaRETad GleRips s 2 Whole.
protruded toward the 24 bac ide on the left i
In tigdycoh e rauecr et HbBgHeS FFop tﬁ%ﬁw sgrf’ﬁ'feg@warf i badesprfee
t he _caorrugated sheet fins (70), . a %idéisurface | pcat ed
(00643 dmehe isat earest D) ohe hegtiirappigiiupes (e piregraggein an
front. edge (73) and a side surface |located in the
aAlmes ARG PEAROSiLige ot seulir nealy | I UerAcachnesT @Qgﬁnéa&féhe
(74). That is, in the corrugated sheet fins (70), the
adjapenyheagmpster (ubsy (Gpare geaedsd Bneach ather gathss Urliks trhe Aet
surface of the heat exchanger (60)
shown, to form one or more paths.
[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
(75) are protrudingly provided on the corrugated
backhsédtorf tha def{ F@lefingchasthetrogeh (7R incbY faguge.( 76) prot r ude
fromthe surfaces of the corrugated sheet fins (70),
In ¢zolvaf thetdoerupatad skxiet Eno(¥0h. esidd syinface Hisated émthetupstiesne pide of
tubes (61) are inserted into the collars (76), _
air flespedtiivel ag,a famd etlne( 73 nmet a side suntdcerleratddahn thesdrrstream side
of the collars (76) are in close contact with the
of @titlew i téfnafe netdriedbe €M) f aties i0fin tHehermeatd sireanBfie(70), the
tubes (61). Protruding ends of the collars (76) cone
frohidd@e £OMY aktloWtédlon thasidadif @eefdntcarfaceyettraheasi exthahgar (60)
(70), thereby maintaining a distance between the
anCQE retG_ULEE (TR 1ddaltd dn Ry sidé OPhé]batinsirhee begie heat exchanger
exchanger (60) thus configured, an anplitude direction
(609f the waveform of the corrugated sheet fins (70) is
Substantially parallel to the axial direction of the
[00888t ThioABS hsles {19 or(iRdekting the h@giardnk fe nibck 611 iifethiougheare
waveformof the Corrugated sheet fins (70) is

. I does1ihdiddal 8Mthrd 78) kwdadh £eges
rori SRRl Rl RO ES TR St 7 R 0052

coxﬁiﬁi@&wﬁé&? Wr?ﬁlggﬁ of fge tﬁﬁﬁl}% Holesft7 9y ar® ﬁttﬁﬂﬂlﬁir@l@%t@vﬂfed on

enti cal roughout the adjacent

the(%g»%l’g&@& SiikeP hﬁ? {7&)2'6 nf\“i/‘lvfg %Q?, ITlhé é’blfarkeﬂhﬁﬁi‘b%rﬁ?él; g@ﬂl‘lﬁé surfaces of

an anp e waveformo

thegcg%g%%& ?]ﬂeg? hee ﬁg)é 'g{lg%g gi]e dedr %HQ 8h tl%egr)i %f'ht Ip L}T{%ﬁlé&iﬁtrgésfer tubes

cor eet fins ( eat

(6 1§ ﬁ?ﬁ?g%ﬁa%l 11(11(259%}3 Qs nggésg)tgc‘gr?\getl o 88 thel iRferCHchmaatathl

hee S arra ar pitches exchanges

SU.\'?a%%g oﬂé}% IEPE%E §7é£)21% fngzﬁf%s?lr& g%tl:%tﬂ thel MQUERUH A8 IBRburfaces of

rans ( SO0 as to pass through
o5 ISP 0P oI 10, o v
theaa%?a%g tt cio(r)rrﬁggtgg tsheet fin (70), thereby maintaining a distance 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 throughout 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

fl ow ng through the heat transfer tubes (61) provided

betwdéh &8 chRuPAESsHcbf RuOIT03. hanaigd lidigat@dngdr€e), &ir psss{rigBetween
and cone into contact with the adsorption |ayers

h Beh 81 QRel s GY LaRSd of rebhier pidhey gadiRdgaRet with s
he e %? O%O éﬁ %he%%?heneﬁanaﬁ |§ t he h%at exchanger

refri% gﬁt ﬂﬁ%ﬁg%ﬁrﬁoﬁgherhé H%Wanﬁ@%b%@?ﬁﬂﬁ[ded(s@ 3 to }513@5 through

sorptio ayer 1s forned e surfaces of

ﬂw(%ggégg@g gtﬁﬂgﬁ ‘flns (70). In the heat exchanger

use i ndoor heat exchanger (55), air

[0069]?51%1 {19 Bga?te%%ﬂﬁ%rjg ?6 OB%%%M& &1 Sh8stco hﬂ Qﬁso(ﬂtg)n heat

es EXC anges heat wth

exch%rgée)rlsl %%OV dgé{"' ﬁgx% a%& Lé.gfhlg ?:lll?lgd Bﬁ e JFABS Rind cé[g'ﬁ\%ated

pass roug e corrugat

Sheeiﬁ‘?ﬁd‘ﬁ Pi oﬂ% ﬂe(?]%l)t e"%%{q %llémeo %‘g o tﬁ? ﬁk or rrg&ﬁ a&_s%fﬁtl ng
BRSP4 A0, B TR v
regu oﬁg@%%%? %§%%mtgﬁgqgﬁgﬁg¥%%3?ﬁﬁ%%%ﬂ&ml t??ﬂaﬁﬂ?n?ér
IR R R

con S SR e oG of B gy b R AR
heat exchanger (54). 26 [0073] <Cooling and

(7)dehun1d|f|cat|on operation> Mdtions of the cooling and
un1d|f|%3£|on 0 e ation wl

I d
oA L, B2 ot B, ST, A e
th f 4
css>fnq@qsomp1%ylssrw}r3wr§ e Sutindls of By corwieg et i (05

f f f th I
the b@%{é{f@ griﬂaetr (ﬁg) slge%{ %%13 1ndggre l?c!a? gxc%anéere(S?) gltr:tpgs!smg between the

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
the air outlet (26), while the outdoor air which
[00Abs otthwpliRg ahd felomitiliRatief spgaicant in the outdoor heat
exchanger (54) is discharged outdoors. [0075] During
t he Me@bhisng tidchofiahuAd difunsiatficaforP P atdronill B desérsted with
notion in which the first adsorption heat exchanger

Amﬁﬁé@%téﬁ VQQﬁ@535ﬂ§F&pgdenser and the second adsorption
heat exchanger (57) serves as the evaporator and a
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are carrie ara
5, (Ot gl %%54005 hed PRBRERLSH e Wbpe i surply
PG ENGU i %“"1‘3% s U ORE e BRI ER S Hislgeldoor ar
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$Iectr|c expansi on val ve (53). Then the refrigerant
‘§H%vaporated during passage through the second

oo‘gﬁ ﬁé‘ tﬂ% ggfj }ngleq?l(il h(ﬁggm&lé%pongagrﬁégﬁl | rgtolgﬁgohne 1in which the
co ress and_conpr essed the first notiqn, .
firs gFaés‘“% WEFLP) Ef‘g}f%ﬁrﬂs thcopdpint mibtReerDmegimton
hea |ng |s supplied to the first ad tlon
heategetc %Ih%jéﬁ (gsyve%\aﬁjt GWERSFHLSI espR 1@@ %tn 2§ the second
ing mediumfor cooling is suppl |e to e sec E
adS%wgela PEALSRClRBaEr @XLIfANTSE ﬂzesepﬁdefessbm Frﬁlr%t Sqrpiey heat
notion, as shown in FI% , the first exhaust danper
exchaglgpr GY) SENeS asdbie BYRPOEATPT ase plsiryaty r%ﬁ%fiatﬁ(dSS) ar e put
into an open state and the first ajr _sup E anper
[0076] In the first motion, a regeneration motion of the first a sorptlon heat exchanger

(56) and an adsorption motion of the second adsorption heat exchanger (57) are carried
outin 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 refrigerant 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
into the exhaust passage (24) fromthe first space

highdsstlRrrefBhranhes £ hdasihg excdaaus fordREWE! isgplicdnd thesfirst
gdi%%%hargedg%utdoors th%ough t he exhaust duct (25). In

adshBRiof SN RLRRF Bl AR PSAPres&XE RAZAANt (S AheatifYl HEAILE for
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IS absorbed by the refrigerant.” The indoor
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ows | nt e air supply passagé (23
fromthe .secan c . - al
secgh® e SRS FEBP GERRE phihlo LL0RHRG AR BEERARUbply damper
he,air outle . 8] 1n the tq e
38 Pstse it e b ot btiee ol LS PR Fa 1Re ik?
exchanger 6) and.the regenerati notign. of t
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refisgRafit apriahe Rt MU ARG S0 O nip By s paoc Sirghe
at the second state, In this stat th r.ef ri.ger.ant
oGt RSB FPBie Ht ECHpRLdSR Tsbinart Lo g TR bebaust
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eXC@%%f‘a%@@r mes%are AnHdpprair 15,?&%&41%3%@)@@% et?‘e ggtopr piy is
this order, sucked into the coppressor (5&2 aqg 28, .
delppripified sad adjorpiqeheab a@1Erterbetitars inpeys ahjog prddpels fet gerant.
refrigerant as the heating., nmediumfor heatin éb )
The idpps @ad@@@lﬁﬁieé@e/dhw%%?ﬁomwnﬁ@a%exgk%f}%ﬁhgﬁ %GB‘?)““O
and the |owpressure refrigerant _as the Eeating )
therpicRugRlyTRRSsage 61Dt shesapind wace @21 Heoyghytag second air supply
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damprari(dm), angls's sendwack imdemprg thraugh the afrqudlet @PF suppl y
danper (33) and _ ) _
[0078] In the second motion, 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 dehum dified and adsorption heat
generated at this time is adsorbed by the

compredsed geInafit secbii@ nidtidaothe &igh-steswurd @il geght ian theleafing st
adsor ption heat exchanger (56) flows into the air
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the first air supply danper (33) and is sent back
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i ndoor. heat exchanger (55) during the cooling and

(36) gath isrAigRhereed opKieomgBroyeh 8iF edawd fU¢td2bk hi gher t han

[OOS%]eWHere, 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 temperature 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 di fication operation of the air conditioner
(10) in this enbodinent, in the first notion, the

indS6CRRHcadSRERFON haal, if ﬂféfh@lr@ﬁﬂlti(oﬁgﬁ (103 Rk MRFatash teR@erature
evaporator, and in the second notion, the first
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evaporator. In the adsorption heat exchangers (56, 57)
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CVERRERLOBHBO BTN G Hothe FReQer é&@h%%w@é}et\(e%)t é?%%ﬁt%% Tins (70) is
evapaorator. Then, as shown in Fig. 4 and Fig.. 5,

adsorleddry the pdseepiicadaysy. the édfioeﬂamrheﬁfe%ﬁne%ﬁﬁlglé ﬁmteesydsorbed
£asses through the air suppl¥ passage éZB% and is

anddrelsigerant idde heat tapdEpIbEHE] hiscvarirriet. ( 2Byt IS ppegature in
the outdoor air which discharges heat to the

theradporptjer gl ekehangers 62 d3brseHeatheesvanAigey sk joweged so much,

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)
serves as the condenser and the first adsorption heat
(53) exphangetel S8)stek theindas hehecxshaymsr 6150 seraeeas a condenser and
alternately repeated. [0086] In the first notion, the
the cadivor itat exchangdrdfid )oferveh@s fi petposdsor fhemrmas lskewn in Fig. 4 and
exchanger (56) and the regeneration notion of the
Fig. $.abondoadsioh@itedly thedhdoex bbargerant&Ap 5 ppassesahroule theourt
in parallel. In the first notion, as shown in Fig.

suppl( fissage 23 )s@d 9 sknt Batk- indyors ammgchhha girvatlste 26 5 2hilk sheset
at the second state. In this state, the refrigerant

outd§irsehakigR dischdr@8) HALtoRRORITESE O if BR) oritdoct QBstemskthger (54) is
during passage through the indoor heat exchanger (55)

disctRRekdtdi@ddotd. St adsorption heat exchanger (56) in this
order and deconpressed by the electric expansion
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decompressed by the electric expansion 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)
flows into the exhaust passage (24) fromthe second

and tBPXeB8nd 22 kupply @uﬁ[aelt(b §) &8¢aneienbaustd sarpenn (B&rrsand
is discharged outdoors through the exhaust duct (25).
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(33) and the second exhaust danper (36) are, put q
(57) pgeapiassan ispaehel | thgeqond spotioggdorishingh Fired(B), the
exchanger (56), noisture in indoor air js adsorbed by
seconchiougdggsHeihingvale (PRdestt ahfhe first lpuningiisiséte Aty
adsorption heatigenerated at this tine is adsorbed by

refrigepant dissharced fram the Terapicaws 630)ds FOnYEATRH NS PSS Ehﬁ%ugh

first adsorption heat exchanger (56)
the indoor heat exchanger (55) and the second adsorption 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
i ndoor air. The indoor air humdified in the second
secapd ¥ sEpIH damaer @R LMamybiniq BYOPen g anditlke firseaispypply damper
supply passage (23) fromthe second space (22)
(3% Ian@ thytperonsl sdeuridamper S0ppr putiatpe (B8 staied T edupit
back indoors through the air outlet (26). [0090]
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reftipeaiit r Jthe &otkor pirideurheéieddn clafigend sobbilon hearexelar@sr (56)
t he evaporator. Al so during the warm ng and
flows rdithd ©dbhapasped @) Gom the firdiepacads Dy tafdugh thefdst exhaust
exchangers (56, 57) used as the evaporators, noisture
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adsorbed and the refrigerant in the heat transfer
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is sehf BRR E xR fhitd Btl@@?gut@mé)l n this enmbodi ment the
heat exchanger (60) having the corrugated sheet fin
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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
thus, air snoothly passes fromthe front surface
(70)t1@ﬁ\&fp@ed hahbaglsoskdat agcchapdert h®) dndahe aisohringdreat(eBOhangers
Accordingly, by adopting the heat exchanger (60) as
(56,1518 1 fideothe MeatexeXaRaNGRY embh)ys dtcbokigatad skesepfino(V0h eath
exchangers (56, 57) the heat transfer area on the
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sheet fins (70) may be shifted by half,
corrugated sheet fins (70), it cannot be said there isno possibility 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

enbodi nent of the invention A second enbodi nent of the

[0097f e%?fiﬁéa@%ﬁ'Etxh&ﬁle‘%flljlrspﬁm@8§ﬁ[dnbed In this _
enbodi nent, in the air conditioner (10) in the first

enyndh IROL exc%’n%ﬁ%ér g&t@aatdbﬁt@d af tfehBdod? @kt e;’k&%@@ﬂ?ﬁ) £:200he

adopted as t heat exchanger (

adsot H&Q hRL! egpge{?lgglts (5%;‘]59 ?’Wﬂﬁs et/ thelc clg'agﬂfe'@egfefoml of

, con rat eat exchanhger (60) w

the a? JAcent %g{r{lg slkgq%%]((%@fne%ﬁ%\gﬂbé fhe's n%xgg 1?‘0@6&Q?]’1§ Jas gh?o'wn in

Fig. f@Lgléet W?Y%‘% ?tﬂes%og%ctenp goﬁgugt(a S%Eeq é’mts gﬂf)%éﬁtgg Sélliftéda’(;y half
cycleg im'a'g?s%%%e R LA kL % 0 B 2?%‘%%% Fenet
the a&?z@%ﬁﬁ o i FRLEE gxgé"‘c?rpwﬁ Soh oftet G 2R
trougBopace R mea e FRB e CHDEE CBEIn B PaRTA Ty eeted
rranged at regular intervals. In the heat exchanger

Shem(6§ﬂ7 kbnds of the adjacent heat transfer tubes (61)
re connected to each other with a U like tube, not
ww@hoﬁﬁec?’éﬁ $BPoAimeHePIshe IRYPRIYErhs. The flat sheet fins
(65) and the corrugated sheet fins

al t&perand eynb 8?%?%@chStpreéS%Ts‘P&‘?ﬂ“OB|"‘f‘3?’?@§"’?9’i‘b€ﬂe I dhig
direction of the heat transfer tube 35 (61).so that
embadimesty it the a4 crpditiprerdt OHB gomarst ?Iab?%@ea& F%Iilﬁ%ﬂf?fé)@tqféhe
of the heat transfer tube (61) OOQ?% Each fl a
heat ex¥rbangdri(p0)esapter gs tidpdarr hertexghangex (Soamd éﬁﬁ)f})‘ll% heat
rectan%ular plate. Through holes (66) for insertin
exchattgerhSat SDriamsdiied: ublsse. conyeurpemmetiihis bgi exFbangst GﬁQg will
on the flat sheet fins (65). Cylindrical first
be deseiibesk s (67) which 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
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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 nent. That
is, the corrugated sheet fins (70) each are shaped

(61) dokBatdircanfaoganeyd bs bekigonal tohhehxizlrdrecpenkisthé Bddt tansfer tube
the troughs (72) are alternately fornmed at a certain

(61cycle and the ridgeline direction of the waveformis
orthogonal to the front edges (73) and the rear edges
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and cylindrical second collars (76) which are
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ﬁw&: égiﬁ?9é§ﬁ£ %gﬁk(§ﬁﬁeﬁ%§tlnserted into the second

e corrugafed sheet fins (70) and
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sl PP il QB

rdeg] el e el BEBS Bpet HERFRS by odelf (PIb e rear
cdet PR T @?@ﬂﬂ%ﬁ%ﬁi&%ﬁ SR b3 §f§n56€95g e e
wransi s g %\err% eh fotormed 81 BisieRze s et A {inape
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i i B 1 Lo
prot(rl?(?e) fr(l)'lr?letge ?usffatcgse off tlhg g(t)m?gggeds eetnfd nsezg&) d tpie plngartmde 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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exchangers (56, 57), the adsorption |ayers 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 passing between the flat sheet fins (65)
and the corrugated sheet fins (70) which are
alternately arranged at constant pitches exchange

inRe&fcuth fefentilesukBEds e fist EdIRW @T) it U @htet BRcliRREential
transfer tubes (61) provided so as to pass through

sullé%g:gs bt @k mheshaki®P LiR)indndohentor kg f’}{qune?r&ﬁ‘@ﬁmfér%htial
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[ franme AL r :
P A S n s LEM R BERRp 0 o P Fie
[ r ' ‘ (60)
LR e STl S Bl o I e et L (S e ot on
layer i s, farnmed on rface t in
0By T e R D w S BT L 6 oS Thely
xchan 6 used. .as,the indoor .heat exgh
xGREMATRR, spE s HSCRuPTAbAR HERF Gy Ve T ROA0ATRe o e
t corrugated sheet fins (7 [ are.alternate
fing 5 AR IR Bttt oot R SR A . RS R Bty o0
efrigerant flow n h. t he.heat transf.er .tubes
as 1 PO et oS Bers b L8 B UG e PR g b g T (69)
i.ns 65 nd t.he rrugated sheet fin (70). [010
an e b Sae e (108 R S e agy eriaBe e can Tt hes
R Tt e
followi ng configuration of _th eat exchanger. (
50 B%toé&éﬁhé‘dlgi%ﬁ{“‘f Aiisheaitisdb e ?@@%&Btsgg‘?t g QL the
exchanger (60) in a nodification exa?ple mﬁl# be_ 37
sap LRI CHBS WP RoRiaFtarithibe adwripiqq Jayess tqrgpg Ap th,syrfaees of the
heat exchanger (60), the protruding direction of the
flat sheek fie 1) andthegpyruggfed shist fin 40)sheet fins (65) is
opfosite to the protruding direction of the second
[01081 | @ndhq byt hand. 1rbe beat cigrned (GRBsedpp f 1pgepy heatigxchanger
t hi s heat exchanger (60), the secaond collars (76) of
(o lspTligatl®ET hieencd pmthesugices o therfbal shesy finfp2y qudhe
first collars (67? of the flat sheet i
corrugated sheet fin (70). In the heat exchanger (60) used as the indoor heat exchanger
(55), air passing between the flat sheet fins (63) 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
{(63) 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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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 holes (66, 75) of the flat
sheet fins (65) and the corrugated sheet fins (70).
In the heat exchanger (60), by extending the heat

descib@ANShiSfeferbiteas Fi1y, the outer circunferential
surfaces of the heat transfer tubes (61) cone into
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heat exchanger (60).

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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Specifically, on the corrugated 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 predeterm ned wi dth
fromthe side of the rear edge (74) toward the side
of the front edge (73). The width of the notch (77) is
heat 8kdmaggert(b@) wedas dg indodr Aegexclidnger (Shpamithe adwirpivet levat
of the first collar (67) of the flat sheet fin (65).
exchﬂi@r@ 560 B7y0k niduefiedot CheBreaded)beonechhiis eatbodigaine dndtheatcond
fin (70) is equal to the pitch of the first collars

emb&cﬁﬁa)enpﬁh th&orlfl g@tatphefthd eat &&Blnger 0NNl Iba desreibbeat
exchanger (60) in this enbodi nent, by inserting the
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in cotnﬁ l%fn‘éfl om‘ﬂ% ga]t):d sﬂe'@?ﬁﬁ’é"@@ﬁ 1nCﬂhE ﬁeﬁfe%i%tgé@(%()
aces 0 eat transfer tubes (61) cone |nto
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corrugate sheet’

(77) ﬁ%;ft%M] &jmpflﬁdé\?e%tgn Qﬁlaﬁ' '?%) 1S°‘Er%§fde ' n‘gh{)ﬁ@:hg %?sdfoql‘ﬂe@l B?

rans etween’'the fl at

cuttiﬁ.ﬁgggrt.foif ﬂfﬁq&@%@g‘{eg g@% gﬂ)r) Hgygdd?‘%é?erﬁkﬁ%ﬁ\g%ﬁ] g{)ﬁlotﬁle side of
the rtgegeeggg& ? %‘8 tﬁg ?é Pf i fr()ég?c)%e é%je gth%{tﬂ\@ﬁ&ﬁﬂ ™2 is

I NS etween t
alm%k@aess%@?é&%qeﬂ (e REENElRB ot R fﬁ&t SO BPEE e
Sheeeéﬁ?@?eﬁséﬁ% gff’t@sﬁ PO 4ReshieRed MR AR LDk
the Rl g 3L RN ¢ ﬁ‘l@f%? e @&é!r QEZ?Z the' E
o10hf chelig gpst oSy e e Ry b BidEal uppster
wbeg (i) S RER Rkl e B CTest B kBBl A g
tfans&?’nt% bbb aioHE: HG TR SrF et o B TP TR e (o)
come, B{té?car%g'&‘i?@a"%}nﬁe%?vél?rﬁf@a%ﬁ@ RAEROTOERBTRY SIS Wiy g0
comfgrg?eddsheet fin (70) is inserted between the flat sheet fins (65) fixed to the heat
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) is 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 (53) is formed of this heat exchanger (60}, no adsorption layer is
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The foll ow ng configuration of the heat exchanger (60)
may be adopted in this enbodinent. 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
corrugated sheet fins (70) are inserted between a
pair of the flat sheet fins (65) arranged at constant

formpdl be feSsurfcod dftthe flav shéettfine (60rand gad euifastvastthd corn(ga@)l sheet
is smaller than a width of the flat sheet fin (65).
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mnb&h‘éﬁhﬁﬁhk%%Uﬁﬁ%p and the rear edge (74) is also the
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[0113] -Second Modification Example of Third Embodiment-

In this embodiment, in the heat exchanger (60) forming the adsorption heat
exchangms(SG,Sthhead&mpﬁonlaymwnaybefbnned(nﬂyonthesuﬂhcesof&m
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, a

relatively narrow flat portion (78) is formed on a portion along the front edge (73) and
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the front edge (73) or only on the portion along the
rear edge (74). [0115] -Second Modification Exanple In
each of the above-nentioned enbodi nents, although the
waveform of the corrugated sheet fins (70) in the
heat exchanger (60) is shaped like a triangle wave,
the waveform of the corrugated sheet fins (70) is not
limted to the triangle wave. [0116] For exanple, as
on 8 peWIbH Aot Ge 1@ ediN@4navelpkoir0fatddeheciofin (RPAtiethesheet
fins (70) may be a curved surface wave in which a
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fins (65). Consequently, in this case, ture of
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averaged and thus, the fin efficiency_ can be
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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I mproved, thereby inproving performances of the heat
exchanger (60). [0118] -Third Modification Exanple In
each of the above-nentioned enbodi nents, in the
corrugated sheet fins (70) of the heat exchanger
(60), the ridgeline direction of the waveformis
orthogonal to the front edges (73) and the rear edges
(74) of the corrugated sheet fins (70). However, the
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air is
sheet fins (70). Accordingly, if the flow of air passing 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 Mcdification 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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directly sent to the adsorption rotor, noisture in the
air is adsorbed by the adsorption |ayer 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 adsorption rotor, noisture is
desorbed fromthe adsorption |ayer heated by air
passi ng through the adsorption rotor and the desorbed
parts@il § hieddetoi aglj i@t M@nidiig of b baiuse of INDUSIIRbAYL aAPEuk GABId! lifited
[0120] As described hereinbefore, the present
to the BY@Rbi@Thdab ehbRedd (56, 5DL  FoheadmplexhbrmgRityfcontrol part
exchangi ng heat between fluid such as a refrigerant

may®8Godhdd F oS rpAsh Rltdr use® Hwié%énleﬁﬁﬂ ﬁftorh%}rﬁb aeminhigifieat The
exchanger. 43 T 1S CLAI 1S 1 heat exchanger

adso%?io%rroﬁ)(? r@ﬁﬂo?’ﬁl@d iteAdist-liRO B R imdteHRe il ﬁl%)for%'i] df &honey F:omb

[ural |ty of fins arranged in an axial direction

and rhﬁisggﬁfoptl{?%ﬁ] %; edloWlfe El Bhke 30PN ARREAI. heRhen air is

owi ng through the heat transfer tube

dn‘ec(tgr]s)enfat'aqh@é(!sof QWY - RESNER N R air {s L' eﬁ%r}al&@ g{r ?{7 gsds%rptelon

rrugated sh Eo ke corrugated sheet

layelp\gv Hl\f 9? g‘agg {lﬁ&g& the adsoﬂﬂléﬁgﬁ or ttH%Sb{f&%éii&@yﬁng {net i€

vvave corru eet

Wheﬁlﬁpﬁeﬁ&tdlb 4 l¥ea e? ?J(I'J(eg]f)e i se%g toaffl o(ii‘)ﬁo%cgolto nm8{s utrQ%

transfer 1rec i on of

desorbeb m Iegz{ 91‘%1;1?{1 Eae er B el'%fkgy} al{;j p% sfﬁ thlfolugl? th(e7a%orgﬁon rotor

onal ace
e exchanger 2. The heat

andQ?gﬁgﬁggigégﬁggaﬁ%&mY@%%TgVnr1 wherein an anplitude

of the waveform of the corrugated sheet fins (70) is
equal to a pitch between the corrugated sheet fins

(70). 3. A heat I j i,ses a heat

transfer tube (éﬁ@ﬁgﬁ@&21ﬁ¥gtgﬁ%¥€ﬁg?§sfins arranged

[ n xi irectiaon of the heat tr
01205 A8, et hﬁéeé‘fbe?‘?f& N o VB g rrﬁ%ﬁva 5’){ f heat
exchgrelgaér fE)rr g)? En?grlné eat bg e,)en%{]u?d ?ucrh afslaor r{]g%ran%talr\{\g Srr and ?or an air

conditioner having the heat exchanger.
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fins, wherein a plurality of flat sheet fins (65)

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

wHabes C8WIvEmEs:-an anplitude direction of the waveform
of the corrugated sheet fins (70) is 44 substantially

1. par aJ\'h@iit xBhARecA¥hRh cOinpBSsds «kapfradshe thiRale 1} sanspREality of
tube (61), and a ridgeline direction of the waveform

fin®rrdr %@d GPAA érigﬁtcﬁ"l@ct%&?@ft thE hBs tlafr fube %M@ shaekéfhbds heat
ort hogonal front surface and a back surface of

bethé ﬁ@%tﬂo%ﬁgel n!? h thé hedtGnbRAk 36)6@2%18 fr fﬁ%@;g% giétg@eﬁ the

claim ach corrugate
ntact wwth the flat sheet fins (65) | ocat ed on
ﬁn%ﬁ%ﬁ“ﬁ?des of the corrugated sheet fin (70). 5. The

fl: Egt:%ﬁ::gn%?%t HER bRl Pl A "(Zi ?{%@?‘5‘?‘:1%53?@%@@

t anar ap e Py P Hus s b SRETR P ST i
SO SR D P
d“%?*afl BT bl e bR e P e Rl S prspggnal v

Bl SR A 1 2 S e

protrudlngly provi ded on the corrugated sheet fin
(70), the first collars (67) are inserted into the
second coIIars hereby. bringin t he i nner

6),
2. ¢circ %ﬁ%%%ﬁ?#@?‘gﬁ%Wﬁaﬁgt%FﬁFﬂé ¥eE6d col lars (76)

into close co ct out er renti a
surf%{b@gpl&flg? ?r‘étﬁ .“fag? E‘BIOI al?esw(f%lﬁ?tegﬁfﬁ?q@n ﬁ@n Ipesgual to a
transfer tubes are inserted into the first

Pitepretypen mrrugq%%ir%w B ng the i nner

circunferential surfaces

3. 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, wherein

a plurality of flat sheet fins (65) which each are formed in the shape of a {lat
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 flat sheet fins (65) and the corrugated sheet fins (70) 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
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of the first collars (67) into close contact with the
outer circunferential surfaces of the heat transfer
tubes (61). 7. The heat exchanger according to claim
5, wherein 45 cylindrical first collars (67) which
are continuous with the peripheries of the through
hol es (66) are protrudingly provided on the flat sheet
fins (65) and cylindrical second collars (76) which

sub@traﬁtléﬂ drNPusayhtifl diketiBess b aedtesnstbr fube (41 alddhridgeline
hol es "(75) are protrudingly provided on the

dirdefbh U9 ﬁ{eergav%ﬁﬁﬁi offtl 1@§orﬁ7g%ed shbB& 188 ‘{W(ﬂqs )§1§Hstaﬁf1§ll\( d@hlogonal to

are inserted into the first collars her eby

a fiBhd G, 39%%1?4 egﬁ%c‘ﬁlé%rg%cé:éfrtﬁé‘ £:80ahalr, Surf aces of the

secon Into close contact with the inner
circunferential surfaces of the first collars (67),
whi |l e the heat transfer tubes (61) are inserted into

LR N R N t;o%xrﬁéw@éers@%w%or 5T
X Egﬁré%rrtzﬁ% R SRR
3,
o B SO AT Rl e 12t shee

heat transfer tubes (61) therethrough and are in
cl ose contact with the heat transfer tubes (61)

i nselted thro h the thro whi | e each
5'corrt@%k %grﬁpﬁw@?éf’ “ﬁ iﬁﬁﬂ€§veen a pair of
the fl fins (6 ocat d on bo of _t
cor rtlﬂf'gﬁ?‘é %’é]ét(“?) &@h?%ﬁor“@ate yBegh £ &@ﬂ pugh Htfes (66,
according to claim1, wher flat portions (78) are
T5)ier meerting dihest H%“sgf‘?ifml?eﬁé6§dﬂ?rﬁ@é‘i’”ég‘ sheet fins (70)
orthogonal to the ridgeline direction of the waveform
thereof. 10. The heat exchanger according to claim 3,
wherein flat portions (78) are formed al ong sides of
6. t he Elor hasgaxdanesaetordingdo chaoy 5 wheEBgonal to t he

ridgeline direction of the wavefaormthereof.
heat CYébEléﬁ‘aﬁfl dust cadars (@ ighiel amfpnimgous iy the ﬁ%rlnherlas %the

thr(\)l\lf]gh 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},

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 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).

7. The heat exchanger according to claim 5, wherein
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46 adsorption |ayers nade of adsorbent are fornmed on
the fins and noisture is transferred between air
passi ng between the fins and the adsorption | ayers.
12. The heat exchanger according to any one of clains
3 to 8, wherein the adsorption |ayers nmade of
adsorbent are formed on the surfaces of either the
flat sheet fins (65) or the corrugated sheet fins
( 7Q)linéudeh] fivdt sbllure (67 whidnat eont@dioub efitheknpaiphepess thy
between the flat sheet fins (65) and the corrugated
through@eles (66)suwd FOIrudRply froeidadso Rt flBhdeayias &5) hidd cmdaicsl
condi ti oner which conprises a tenperature control part

secof @@ 1atsq176) RHRESSEIMInSORSIIH BehRAPhdrRaGT aﬁdmh)ugh doley (75)
control parts (56, 57) for processing |atent ea

are p{o‘?l%% RelARRh&LorhRARY sBed FRL (T, and _
dehum ?|cat|on operation of cooling air supplied

i ndpo 5% ?& clIls FRBRS 1ﬁ%éﬂfeg iR Bist P(ﬁfa?s §16e§)tllé?' brmﬁlng

dehum ying alr supplie I ndoor s hum

the oﬁl%p&rra%%fg%1 %s@J?i%cesSo?t‘)the y@agﬁc%cﬂla}@ﬁ tﬁmfﬁ% QLOEé/ &1%& t@v‘?tlh the

control water conte In alr y usi ng

1meracql%8&?&?ﬁt1a‘mﬁr‘f§ce§gf e %tm?)g%;s%@ MHE h% I‘?e:@{ maﬁslfb? tubes (61)

ure contro

are ms H%?fn% HE&e& %lat ﬁLusZ%%t we%ﬁg%?lﬂg% h& e 'c%ﬁlfereptlal

anues heat nedlun1 or coo

surfaf0hr3hd ser%onc% ﬁor]Fatrs %i L9 BRI g % lﬁiﬂ hi &H 8?:'&& mferent(lgls)

opera ure con hea exc

f 61) and lurality of f
w5 R (RSB s, (8D, and , Bluraliy o (61)

exchanges heat between fluid flow ng through the heat
transfer tube (61) and air flomﬁng between the fins

g dl;fﬁéw‘:”f&w%zﬁ%g%@? ﬁ% 31 S a‘h rgﬁhiﬁﬁf. 'g'USZ o
(705 et dfe F Sl ok b R S g ot

eat .transfer tube

tubesoéﬁﬂ)te@%%ﬁ%&h e S GR Pie oAty eheds Y

throu(gh t]ze througﬁ?'ls e%n(t6|6)a|w|h¥16 ?:glc hogr%gaatled sheet fin (70) is held between a
pair of the flat sheet fins (65) located on both sides of the corrugated sheet fin (70).
9. 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.

10. The heat exchanger according to claim 3, wherein
flat portions (78) are formed along sides of the corrugated sheet fins (70)

orthogonal to the ridgeline direction of the waveform thereof.

11. The heat exchanger according to any one of claims 1 to 10, wherein
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a front surface and a back surface of the tenperature
control heat exchanger (55). 14. An air conditioner
whi ch conprises a tenperature control part (55) for
processi ng sensi bl e heat |oad and hum dity contro
parts (56, 57) for processing |latent heat |oad and
perforns at | east a cooling and dehum dification
operation of cooling air supplied indoors by the

t enpeisaiptiog lgerd made ¢akitorb&h arafodmeé bu miediidsydndgn@kture is
supplied indoors by the humdity control parts (56,

trarforredeen &nMuitt i sihy Brehicty tHeoMisr=0l tpaddssr{ioh layers)
control water content in air by using adsorbent which

adsorbs noisture in the air, the tenperature contro
part (55) is forned of a tenperature control heat

12.exchanges, é)@;@l)m%’@g &by @ﬁﬁg WW&J@Q‘IMB@@W@ %nwh&%m

heating mediumfor cooli'ng and air in the cooling and

dehugi dis dr}ﬁt?cgfr lg%jerg’?ﬁﬁ@hf leorbtehfeatk ORGSR hE s&‘?zﬂ:'ég of eltdher the

heat exc has a heat transter tube (61

ﬂat%heeqlﬂﬁr g&itfs)tdf tl(PJ t{)rfd'é?tg?@hée@ ?in g’)(gesn%h r ﬁ%fs‘t 2 1s°t§'antsﬁ:ﬁ

heat fer tu exc eat et ween

bet{v}e%%lﬁga%nig%%ggeeﬁﬂge | hgét;ng?ﬁg an'dlfﬂ drﬁfﬁate@@g?cq ff{ns (70)
andstpggasiofr}%t%n(l??gr shaped I i ke a flat sheet and a

corrugated sheet fins (70) shaped |ike a
corrugated sheet as the fins, in the tenperature
control heat exchanger (55), the flat sheet fins (65)
and

T aNogE ePROEHES adelr St Pt Rinlsl A &gﬁlﬁ%/rer
progt?ssrnﬁée 1%¢1F?}8%t1 %ﬁg&nmaq%g %Jg?allt 6O§ fh %‘Hrtoc%s's]n)g N ent
o P 5 B S g
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erature contro changer (55). 48 15. An
lndgﬂﬁbgéﬂ£@FP@ﬁéﬁoﬂ%?dﬁ“é@#§39%§é ®¥heat exchanger (60)

heath ge%ifbrytﬁﬁnfre 65!?#39 srnfffﬁa%%t%%gtl%ﬁgﬁr%atﬁusmg

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 a heat transfer tube (61) and a
plurality of fins in the axial direction of the heat transfer tube (61), exchanges heat
between fluid flowing through the heat transfer tube (61) and air flowing between the
fins and has corrugated sheet fins (70) shaped like a corrugated sheet as the fins, 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
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transfer tube (61) of the heat exchanger (60),
alternately perforns a notion of supplying the heating
medi um for cooling to the heat transfer tube (61) of
t he heat exchanger (60), thereby allow ng an
adsorption |ayer of the heat exchanger (60) to adsorb
nmoi sture in air and a notion of supplying the heating
medi um for heating to the heat transfer tube (61) of
direéthm dfeld waxgbangethe(@&hgated SiReehys @0Yisn@bitantialle odthbgonal to
the noi sture desorbed fromthe adsorption |ayer of the
a froh@adrface%aM amaer s} of HRBhp&BURNG IR0l hO8 eRéHanger (55).
dehum dified by the heat exchanger (60) and the air
hum di fi ed by the heat exchanger (60) indoors and
di scharges the other of the air dehumdified by the

14. hea n@ffﬁ%ﬂ%%&ﬂ@@c oor SBE@ aatlﬂ[h mhgb% LR QMé%fQQOlheat

excnanger vvhere eat ex nger
ok SR Y I L BOS Ro H0 CE  pgr

heattlge}% e{h%ﬁgeﬁo{'rﬁp 3{ %s\}m %%g&tlr?g? oug(%ﬂ?lﬁnﬁﬁﬁgag \ ?)g a1 ?ﬁ of tt",oqug air
supﬂhe%)maamgs E‘;’“ fer%\é‘\%gt%r bet gﬁ? Paaré &%g f‘ﬁiu ialf g r surt)plled

changer sor
indopfs] ﬁ?%?{e@&? PYe%%ﬁfgLSangS(Sﬁégé.‘ﬁ f'%ﬁts mggﬁ {"ﬁ'esﬁ.urni and
cor Figapenms faur TR cero GRELTv ulag: vre fiing,
ad“%% &% %ﬁygﬁ@g%ﬁ?ﬁ%ég Of>}gesnﬁgfgﬁirgrrythgaralIe
and t?%%émg%‘réoelﬁﬁ Bt ?{;a e
excigecy (15 picn En e AP Bk DERRgEe Gy HEGs0ag and ai

exchanger 16. An air conditioner which
in the spREREEY ‘gf?‘ é%{i“%é@@lﬂ'ﬁ‘em’ﬁ@tm?ﬁO) and a heati ng medi um

Eééfh“ehén‘eé‘rg PN Dl sl (8 SehrSrdieat e g ) end a
plurahty ortl %%g met)}(lg gg{gl dlrec(nglcl))of the heat transfer tube (61), exchanges heat
between fluid flowing through the heat transfer tube (61) and air flowing 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 temperature control heat exchanger (55), the flat sheet fins (65) and the
corrugated sheet fins (70) 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 temperature control heat exchanger (55).
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alternately perforns a notion of supplying the heating
medi um for cooling to the heat transfer tube (61) of
t he heat exchanger (60), thereby allow ng an
adsorption |ayer of the heat exchanger (60) to adsorb
noi sture in air and a notion of supplying the heating
medi um for heating to the heat transfer tube (61) of

t he heat exchanger (60), thereby giving to the air

15. t heApRirgbadigofte SR BEeohHo: bk MeatasisiRmpti ﬁﬂ) hidyhedingt he
heat exchanger (60), supplies one o air
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hum di fie the heat exchanger (60) indoors and
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heat trapsfer tube (61), and an anplitude direction of
(60) PHEOQESVENIF M of the corrugated sheet fins (70) is 50
substantially parallel to an axi al dlrec
hea e Prapssanet i/ %mﬂseaﬁélea& Ufalnél@éf‘ﬁbﬁéé) Fiéd’cl‘i‘réﬁtyd?rf
e waveform of the corrugated sheet fins (7Q) is
fins %ﬁ%m apgig) direetriyRfthe h% traasfﬁ% WAt (G @ﬂ%@écfﬁlﬁaesaheat

back surface of the heat exchanger (60).
between fluid flowing through the heat transfer tube (61) and air flowing between the

fins,

in the heat exchanger (60), 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, and

corrugated sheet-like corrugated sheet fins (70) are provided as the fins, 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 (60).
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17. An air conditioner which conprises a heat
exchanger (60) and a heating nediumcircuit (40) for
supplying a heating medium for cooling or heating to a
heat transfer tube (61) of the heat exchanger (60),
alternately perforns a notion of supplying the heating
medi um for cooling to the heat transfer tube (61) of
t he heat exchanger (60), thereby allow ng an

16.ads oaphireonditiay@rwiiéh tdepheat hextahahgeer ((00)nd ohedsigr b
nmoi sture in air and a notion of supplying the heating
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rans anges
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h f f d sh
e e e M% o
heat t f t d t
o] R 5t ! ﬁ@%fimaggwﬁngéﬁ%@s (il
b II t
betﬁg@i g 46‘ 8?5»3 t%? gﬁ’ﬁé’faﬁ?ﬁ% %‘tbéga]t)rat? ag, %@Qgﬁt&ﬁ&é

(55), and in the heat exchanger (60), the adsorption
ﬁnS!ayers made of adsorbent are forned

in the heat exchanger (60), adsorption layers made of adsorbent are formed on
surfaces the fins and moisture is transferred between air passing between the fins and
the adsorption layers,

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 flat sheet fins (65) and the corrugated sheet fins (70) 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
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on the surfaces of either the flat sheet fins (65) or
the corrugated sheet fins (70), and noisture is
transferred between air passing between the flat sheet
fins (65) and the corrugated sheet fins (70) and the
adsorption | ayers. 52

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 (60).

17. An air conditioner which comprises a heat exchanger (60) and a heating
medium circuit (40) for supplying a heating medium for cooling or heating to a heat
transfer tube (61) of the heat exchanger (60),

alternately performs a motion of supplying 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, wherein

the heat exchanger (60) 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, and 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,

in the heat exchanger (60), the flat sheet fins (65) and the corrugated sheet fins
(70) 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
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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 temperature control heat exchanger (55), and
in the heat exchanger (60), 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 sheet fins (70) and the adsorption layers.
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