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CLOTHS DRYER Field of the Invention 5 The present
invention relates to a cloths dryer such as a
househol d cl oths dryer, a househol d washi ng and dryi ng
machi ne having a washing function or the |ike.
Background of the Invention 10 Fig. 5 shows a
configuration of a conventional drum type washing and
dryi ng machi ne. Hereinafter, the configuration
thereof will be describedCL@®HS IDRY®tRrated in Fig. 5,
housing 1 has therein cylindrical water tub 3 15

el astically supported by a plurality of suspensions 2

forgi SE QLAY ﬁhﬁﬁﬂﬁbﬁns generated during a washing
and™a water- extracting operation. Rotatably installed

in water tub 3 is horizontal shaft type cylindrica

rotary drum5 for accommobdating therein objects to be
dried (hEteiprdaeat, i2@eneienr edlsteastd cd othst)s dryer such
ROEitIO al gaiém6a iis driven by notor 6 to rotate

rotary diriirBotACiHlSr Kupface B?u$%ﬁQ%%/M§ﬁbwn§ #md drying
pr oxdcged ply \ af fl (n shomn) for
agitati ngm%%%ltr%sa L’\Aﬁ@%%%sfu% cIph [ nca?l%ha q\?{é

rotary drum5 is provided mnth 25 a plurality of drum
perforations 5a Housing 1 has on its front surface
opedichgreand it |t mggafilcvadi ng cloths 4 and -1 door

7 for opening/closing opening la. Water tub 3 and

rotary drum5 have on front surfaces thereof openings

3a and Fig. 5 shows a configuration of a conventional drum

type washing and drying machine. Hereinafter, the
- configuration thereof will be described. As illustrated in
Fig. 5, housing 1 has therein cylindrical water tub 3
elastically supported by a plurality of suspensions 2 for
absorbing vibrations generated during a washing and a water-
extracting operation. Rotatably iﬁstalled in water tub 3 is
horizontal shaft type cylindrical rotary drum 5 for
accommodating therein objects to be dried (hereinafter,
referred to as “cloths”). Rotational shaft 6a is driven by
motor 6 to rotate rotary drum 5.
An inner surface of rotary drum 5 is provided with a
plurality of baffles (not shown} for agitating cloths,
- whereas a cylindrical wall of rotary drum 5 is provided with
a plurality of drum perforations 5a. Housing 1 has on its

front surface opening la for loading/unloading cloths 4 and




5b for | oading/unloading cloths 4 as well,

respectively. Opening 3a of water tub 3 is

watertightly connected to 5 opening la of housing 1 by

bell ows 8 made of rubber or the |I|ike. Further, water
drain outlet 9 for draining washing water is provided

on a bottom portion of water tub 3, and a | eading end

t hereof communi cates with the outside of the nachine.

10 Brewer I2rblapssiaigy clos ivakeopdnifrigr Sta pasfatdF odgh 3 and
heater 13 to be heated by it to thereby generate a

war iP5FTY EPeanii? Fato £rept paufiasws Eheveebiwepidganda and
5 thro [ . openi n 4. The warmair for

dr yig%glf%ge?g[aidéﬁap E’Ié%ooarf'@snghu "%‘i’lﬁi e‘*z Al |W813as§ieﬁ§ectl"el%
{ hr O 1cDt 36 y o UM Andul 5 3t e Nl L @ldnc WGt Sordidc By 1o

and i s dehum dified while passing throug rculation
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to ajr outlet 16 provided at a |lower portion of water
t ubf%',(e whef Hddi®Fhe YGEREr dEAUN t AREEDT 9 sfebndeeirina ovashing

bl oyere 12, Ler Y. e 17 controls a water
suppl ye 2_Osf }é\gm \/\%e?d(;?oq{sl?pé%yl#%s%oﬁ%w@oﬁﬁegﬁgartBu}%l Yrapnd a
or ldwelihigkeendn e cafroreminhi o8 coMfh IWRat iQRside of the
wash cycle is perfornmed after door 7 is opened and

t he<EliBehs and detergent are loaded into rotary drum

5. First_of all,_ i wat er supply valve 17 supplies a
speci fi cCEHSINt L of E’31\%\‘[’% 235 %Rt Jafkst ettt FBr3tam@ss through

e why ch v ey watgr P SRRy, sPBRE Y uem aix
- 2 Friesmdthuenisotbobat @1byn dihtd NEELOTd G G idligh air
tL”glpply opening 14. The warm air for drying operation
becomes humidified while passing through rotary drum 5 and
the humid air water tub 3 and is dehumidified while passing
through circulation duct 15. One end of circulation duct 15
is connected to air outlet 16 provided at a lower portion of
water tub 3, whereas the other end thereof is connected to
.blower 12. Water supply valve 17 controls a water supply
from water supply hose 18 connected to a tap or the like.
in the aforementioned configuration, a wash cycle is
- performed after door 7 is opened and then cloths and
detergent are loaded into rotary drum 5. First of all, if
water supply valve 17 supplies a specific amount of water

into water tub 3 and rotary drum 5 by opening a water supply

opening through which washing water is supplied, rotary drum




rotates the cloths in forward and reverse directions

to be cleaned. After a specific period of tine,

driving notor 6 is stopped and, al so water drain

valve 10 is opened. 5 Accordingly, soiled water is

drained fromrotary drum5 and water tub 3 to outside

the machine via water drain hose 11. Next, water is
supplied into water tub 3 and rotary drum5 again to
exe€utie adyivesi ntp opetratd opy Whénmindemptosi Agwhich in turn
opera%ion i s conpleted, soiled water is drained by
opePhYt4D Wit erlodhsi AvvaPyeaad and, revrdse Ghsemslions to be
are ext e ntrif | force generated b
rotg??%géibté??ggr%nfggcﬁfg%E%?%%%hﬁfﬁolgF’685%v%P?n%ﬁ%or 6

speed. Afdppredt hendyashisyclwdes cappliet ediva diyy G¥Cl Spened.
is comenced. The following is a description of the

SdryPagerdinadper aoibed whterbiewdrbyndd ofvem k2thnyadrum S and
direc{iog:qu%cated g% an arrow "a" is heated by
heat 813 10 F FPmPHE W &S mesPiBanY it e dgghy Bose 11.
ar eyagi t r ' r r r i drivi
ot e e o SpoRn g et el F A e e
i ntagaiot aty exesubet Br augRiayr cpeRBkYor0 Op@BhNG LA rinsing
and then absorbs noisture fromcloths 4 therein.

Nex®Pexatd cRurtisd cRapheied: prdded thteughsweteinedibbd opening
rotary drum 5 and then

Vi rum. perforatiaons 5a of
T RIEO
reaccéﬁf ERFBUT A TS r(Bdﬁi‘E  159']f7a CAPFRBUE | B HEteArextracted
th'%tb%trﬁfdﬁ%q & WRLLETGSURRL ¥y OB n'rQQ:aftQBg %%tary drum 5
suppl ying cooling water s opened by water Supply
valwighl drivihe maeld Bgated erighs sbagected into
circulation duct 15. -3
: After the wash cycle is completed, a dry cycle is
commenced. The following is a description of the drying
15 operation. Air blown by blower 12 in a direction indicated
by ‘an arrow “a” is heated by heater 13 to form a warm air
stream, while cloths 4 are agitated by rotating rotary drum
5 with driving motor 6 at a low speed. The warm air
stream 1is flown into rotary drum 5 through air supply
20 opening 14 and then absorbs moisture from cloths 4 therein.
Next, the humid warm air passes through water tub 3 via drum
perforations b5a of rotary drum 5 and then reaches
circulation duct 15 via air outlet 16.
At this time, since a water supply opening for

25 supplying cooling water is opened by water supply valve 17,

the cooling water is injected into circulation duct 15.

-3-




Under this condition, when the warm air containing

nmoi sture fromcloths 4 passes through circul ation

duct 15, it is cooled through a heat exchange with

the cooling water therein. Accordingly, the noisture

I's condensed, and then 5 the dehum dified warmair

returns to blower 12 as indicated by an arrow "b".
Meanwhi | e, the cooling water and the condensed water

ar e YBFgr nebi ® oconfigiige, t Weemmadhs nerwi aiwatentaidriaign moisture
val ve 10. Lkgemﬁse cloths 4 in roxar{ drum5 can be =
dri &d°By CioFCEI at | PP REr hiOMR dhigcaleFienl d8Fbn 15at Kt is
10 i-peh udi r,1 e .. air..supply openin

14, ro?grggg$ﬁﬁﬁg,amgfg? ?%Eﬁﬁ&égirwﬁﬁ%lggel6céﬁ'n water

circokation mueirdibglyhetwonyendi gnali LUu¥agHEal i 08nd then
IS eneray-ineffycient in that heat used for drying
Scl ofthe 4ehwnigliddkdr getr tair 1Stowhsi He byowerthd®t as indicated

radiation fromthe,cooling water of circulation duct
15 %? fa?lorr‘i"ﬁ%%%i ng 1 wERABHELbRi nghredoeding | aspgerand the

to e¥RALOIE®: SMeh-dsanhack L hes eom cilp—:egﬂg miggest xergaawater

cloths dryer having a heat punp In c conpressor
f or deahpresisieng 0a chilteanke, achedhs radiattakQr 420n 5 can be
radi ati ng heat fromthe conpressed cool ant, a pressure
r eg@f 54 n§YvatiAs ot igeprassurdiz nglohe ki ghiprdsgioe path

10 coo}LMuGaiq% a heat a %orger for ];lnl ow, ng the )
depressuri zed ?%%5p? ssUF8t8bollahit BbF ab¥BPhY hepening 14,
fr Ofid Bk & YO THTB N2 tALE tuﬁor?,r,]e%ti?cd o%él@tcg’z@dﬂhg 29rculation
that the coolant can circulate 25 therethrough (see,
e. gducdganese Patent Lai d-open Publication No.
FW-178289%. In such configuration, since a
The conventional configuration is energy-inefficient
in that heat used for drying cloths 4 is discharged to
15. outside by a heat radiation from the cecoling water of
circulation duct 15 or from housing 1 without being reused.
In order to overcome such drawback, there has been
suggested a cloths dryer having a heat pump in which a
compressor for compressing a coolant, a heat radiator for
20 radiating heat from the compressed coolant, a pressure
regulating wvalve for depressurizing the high-pressure
coolant and a heat absorber for allowing the depressurized
low-pressure coolant to absorb heat from an environment are
connected by a conduit so that the coolant can circulate

25 therethrough {see, e.qg., Japanese Patent Laid-open

Publication No. H7-178289). 1In such configuration, since a
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-4 heat anmpunt discharged to the outside can be

collected, cloths can be dried in an energy-efficient

way. However, in conparison with the heater type

cloths dryer and the washing and dryi ng machi ne shown

in Fig. 5, 5 the cloths dryer and the washi ng and

dryi ng machi ne having a heat punp require a | arge

nun&;r of conponents for the aforenentioned heat punp

in AR chaPRENofpFeaigied t e Bat outaddat oran the collected,
pre regqul at | val ve and the at . absorber are
conﬁgﬁ%d Clg% %gpéli%ecﬁ %Iél, a%.egr.le,rgg_gggb%?erbﬁ P&Y¥or 10 the

l'i ke, anHewdvedyctid okeoabl o j oy t I in.t e

absor ber and eﬁ#e heat rgd%%&o? Bgirﬁ% hgh%i %\gatlgﬁ 0 %r Hioths
t o dy¥est @nd dibeh Washgegnenbenrof ng onParand Sshdvn 1% Fig. 5,
re q%req Lo enl arge an exterior dinmension of the
houSTh8F " opct Y B8 oraaidate 2pHedephpomeshd npyhaving a
ef fi Liren USLRQ: t 15 space ip the housijng.
Surr}l;%jrts %‘%Iy% h]zla n%/ﬁt ?gﬁl a?/rtgei s?u"g’ﬁ@r e‘f”gr EOTRANGR;Bcfor the

of dteepeasifited Mt ik 20 t/AicANPAG L:)émBEQQMdafh% heat
a heat punp and an air duct structure in an unuse

enptdfigpate ofhe ogsisnge | ne@ccdridancealiréh &h€ the heat
present Invention, there is provided a cloths dryer
i N GArRET H UrYPRGCERAIER PéPel levorfmstat PngoBPOX e or

thamel 08, heals AR 201 6,13, 82, conpresspr f of
L 1 . .
conpressing a cd%#ant, a heat rga?%t%gpf%ﬁ éi%ﬁh%ﬂlﬁﬂf heat
heatsotb¢heasdnpresned: Ceahaitor o Pr €88UNEKeD In order to
install such large number of components, it is required to
enlarge an exterior dimension of the housing or compactly
accommodate the components by efficiently using an empty

space in the housing.

Summary of the Invention

It is, therefore, an object of the present invention
to compactly accommodate a heat pump and an air duct
structure in an unused empty space of a housing.

In accordance with the present invention, there is
provided a cloths dryer including: a drying chamber for
accommodating cloths therein; a heat pump in which a
compressor for compressing a coolant, a heat radiator for

radiating heat of the compressed coolant, a pressure




regul ati ng val ve for depressurizing the high-pressure

cool ant and a heat absorber for allow ng the

depressurized |ow pressure coolant to absorb heat

froman environnment thereof are connected in a

pi peline so that the coolant 5 circul ates

t heret hrough; and a heat exchange unit for allow ng
drying air froma blower to flow fromthe heat
absoedelattiog herdigat rfadi atepraswhtivemat 0 thee drighAgressure
chanber, wherein the heat absorber has a first air

i nl BPOKAIY K f%rheaﬁqtarbé&ae?ﬁgf%eah%ww difte depressurized
L NCLSh NI AN G By Tl St A LpdGuOURLEE SHILACE, t RE9YIhment
CE e air paSS|ng throu R the Frrst-alr Tnlet —omen

sur thRegds gischangeskdd DfUt§| ¢epeflihbe sheathat the coolant
absorber, the heat radi ator has a second air inlet

5 sur thceul dtes i hheoeoiovght hearad r af r bertheebhdatinge unit for
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abso t heret hrough and a second air outlet surface
thrﬁLg‘H’Wl G &t 157 Passi REYHT oligh flRE f&eBnfhe heat

ai 1 o 0 8% SYES Bhe dﬁﬁtg'r?zﬁmﬂ&e%ndt ehgﬂt 84 dg, of

dé/'iﬁ hamber,
heat ra ator irst air out Surt ac ?C a er

thewﬁﬁﬁﬁlnabﬁ@rheétlébédﬂﬁd&ghhbeasﬁﬁﬂﬁﬂ @A i€t surface for
surface of the heat radiator in the heat exchange unit
at Wroa’@l@ﬂéga@ee dridimsb etide ebhe zgidh novarhei and he  first air

dryl air flows 2 fro t he t air inlet surface

0 of ?%%ea?u%& btg}mtu@ H@m;’ # oRFF TG Urogh the
t heg gafy, a@?dlﬁf_é’{n§Jﬁa§309£‘ddl%'cﬁlarkgghe£o és%% 8k LK€ heat
heat radiator to the second air ou surtace

t heslegfrband, thheheat headiatiorg haisr aOWecohdt Aerhealet surface
radi ator substantially horizontally flows al ong a

horf¥oritrdiredgcang drtaforfimen bhoveezhealheabeabsbebethrough
andalgcpeaheat dadl at or

secon alr outlet surface through which the air
passing through the second air inlet surface is discharged
to outside of the heat radiator, and the first air outlet
surface of the heat absorber is facing the second air inlet
surface of the heat radiator in the heat exchange unit at an
acute angle therebetween, and wherein the drying air flows
from the first air inlet surface of the heat absorber to the
first air outlet surface thereof, and from the second air
.inlet surface of the heat radiator to the second air outlet
surface thereof and, then, the drying air out of the heat
radiator substantially horizontally flows along a horizontal
air duct formed above the heat absorber and the heat

radiator.




-6 Accordingly, it is possible to scale down the heat
exchange unit for accommodati ng the heat absorber and

the heat radiator and further to achi eve an overal

conpact size despite a large capacity of a water

storage for collecting 5 water condensed by a cooling
process in the heat absorber. Brief Description of

t he Drawi ngs The above and ot her objects and features

of the H@cprésmyity,i nMenisopovsibldbeconecapparent UM heat
the follow ng description of preferred enbodi nents,

gi vERCNFonfidct fUn asireodpbing cbhpahyr hgakbiramargsand the
in ich. Eig. 1 sho sectional view of a washin .
ond 985 el or RN Dol o FALRE e ARaShr iy pgpdot size

embadiperd Hf1dhe hpabiesent Lnyendi ofkioEg8. f8r collecting
describes a rear view of the washing and drying

Smachiber Ringlendegriowizdesohisg hemmicise systiemhdiaagaasytfer .
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the washing and drying machine; 20 Fig. 4 illustrates
a sectional view of principal parts of a washing and

dr yppg. srechine i h accord ngﬁa#gtlg a second preferred
enbUd%%Enr—UE—?%e*preseng—rﬁveﬁ¥¥on; and Fig. 5

presents a sectional view of a conventional washing
and drying machine. 25 -7 Detail ed Description of the
Pr ef er r eh€Enidiveengénd other objects and features of the

present invention will become apparent from the following
description of preferred embodiments, given in conjunction
with the accompanying drawings, in which:

Fig. 1 shows a sectional view of a washing and drying
machine in accordance with a preferred embodiment of the
present invention;

Fig. 2 describes a rear view of the washing and drying
.machine;

Fig. 3 provides a schematic system diagram of the
washing and drying machine;

Fig. 4 illustrates a sectional view of principal parts
of a washing and drying machine in accordance with a second
preferred embodiment of the present invention; and

Fig. 5 presenﬁs a sectional view of a conventional

washing and drying machine.




Herei nafter, preferred enbodi nents of the present
invention will be described in detail with reference
to the 5 acconpanyi ng drawi ngs. Detail ed expl anati ons
of parts identical or simlar to those described in
the prior art wll be omtted, and the |like reference
nunmerals will be wused therefor. Further, the present
invention is not limted to those preferred

enbBdt aeleds DesOr{Hi ¥st ofr efier red ereadEmesd dmeicg. 1
shows a cross sectional view of a washing and drying
machi ne in accordance with a first preferred

enbodi e t present invention; Fig. 2 describes
a rear 5%@%?%%%5& : plél%%eﬁeéf §“‘8P8W%‘g§ a_ogchéhﬁt j gresent
sysievardiiagr ain 15pé | bt i¥edngnaaepnfi g @t 'r%&‘ege%n@e to the

heat punp in accordance wth the first preferre
5 enbedimmanyohgt hérpriegent | nwentiiled arglamtdionsf | oW parts
for, dr Ln% operatjiaon. ‘As shown in Fig. 1, housing 1
hasiTHUREH (3 | HIRHEA! Eondtherset lPeF2abadt ipalthg prior art

suppprit egd. b rality.of .20 suspensions 2 for .
absorbi ng v%grg?%%&cjingir{g&en%?%t le%jk%u??ﬁ%reélciﬁasrhq%gta&ﬁd will be

wateseceXxthaeéidg operatdrar, Oyhd nddGahe rot@n;dhumsS ot
having a bottom portion for accommodating cloths 4 is
r ot bitHibley Fasthddeedrefewat@rentoobigienns. driven to

10 rot_%grbg dgi in% motor 6. Further, rotary drum5
havi'id*&~ 23 ?ﬁ%ﬁf Fi BY°oF e per forations 5a on its
e S8, SUAEERp] SRR A Mg anc
durdmygng dmpchyse €.iBY accordance with a first preferred
embodiment of the present invention; Fig. 2 describes a rear
view thereof; and Fig. 3 provides a schematic system diagram
15 illustrating a configuration of a heat pump in accordance
with the first preferred embodiment of the present invention
and an air flow for drying operation.
As shown in Fig. 1, housing 1 has therein cylindrical
water tub 3 elastically supported by a plurality of
20 suspensions 2 for absorbing vibrations generated during a

washing and a water-extracting operation. Cylindrical

rotary drum 5 having a bottom portion for accommodating

cloths 4 is rotatably installed in water tub 3 and driven to
rotate by driving motor 6. Further, rotary drum 5 having a

25 plurality of drum perforations 5a on its cylindrical

peripheral wall serves as a washing chamber during a wash




inclining a direction of a rotational axis of rotary

drum5 at an angle of about 20 to 30 degrees froma

hori zontal direction, water tub 3 and rotary drum5

in housing 1 are 5 declined fromtheir front surfaces
toward their rear surfaces. Housing 1 has on its

front surface opening la for | oading/unloading cloths

4 therethrough and door 7 for opening/closing opening

| a. V&ter angb 35 ard dtiagy dramiped IDuhage & ndiyontycle. By
surf.aces_t her eof. op%nings 3a and Sb for
Ioaépﬁg}ﬁﬁﬁﬁéﬁfﬁﬁegl6?%s°ﬁ‘%H%F@FHPBE@h?x¥%§%%d¥ﬁ@éWy?rum 5
Openikng 3 r | S rt nnect ed t.o
openingnlgioleﬁgﬁii?%fg% %?jb€¥?g§s%§gpéé%e§98g %u%ﬁngontal
or theectideg. wetrhanp waten GodbRyodthet 59:1h0housing 1 are
drai ni ng washing 15 water is provided on a bottom

Spor FREAIRAD weltrei t Ghedr sbronthatsugdptesl Wastrmy wakér rear
can jigrained to outside the nmachine via water drain

hosé Corinected to water drain valve 10. Blower 12

form ng achk ri{uds i S, 1 Bstal b I

outlet 16 prg®?dedq§% é%luggérfggggigﬁﬂ%?%ﬁa%%f%fﬁg1£a for

andladdire}hadstdiingt 26tasmunicbaketigroidh ahl awddet 7 for

16. Accordingly, blower 12 can suck air in rotary

dr uRPSPH1fd CLRAERY PRERING HeougWaskr tub| 8t and antathedrum S
n _indicate

10 SO e UK SLLoAL SLESELIONL I CR SO DB o o
Vi evo@firk/@n1dadthd SH¥PR s dugt gﬂeré!ﬁ?@d%%d O flectively.
outer surface of water tub 3 conmunicates -9

Opening 3a of water tub 3 is watertightly connected to
opening la of housing 1 by bellows 8 formed of rubber or the
like. Further, water drain outlet 9 for draining washing

15 water is provided on a bottom portion of water tub 3, so

that soiled washing water can be drained to outside the
machine via water drain hose 11 connected to water drain
valve 10.

Blower 12 forming a blower unit is installed between

20 air outlet 16 provided at an upper portion of water tub 3

and air exhaust duct 20 communicating with air outlet 16.
Accordingly, blower 12 can suck air in rotary drum 5 and
water tub 3 through air outlet 16 and then send the sucked
alr in a direction indicated by an arrow “c”. Further, as

25 can be seen from the rear view of Fig. 2, air supply duct 21

provided on an outer surface of water tub 3 communicates




with air supply opening 14 of water tub 3. Provided
bel ow a bottom of water tub 3 is heat exchange unit
31 for accommodating therein heat absorber 30 and
heat radiator 32 form ng a heat punp. Heat absorber 30
5 has first air inlet surface 30a for introducing a
drying air therethrough and first air outlet surface
30b through which an air passing through first air

i nl Bitk @ifracerBla ¢penigigstharfjedtto dubsdde of heat

absorber _30., Heat radiator 32 has second air inlet
surface 3537¥61% i REFBHUA nGoEhe aidf 10ateem Heat 3 1s heat
abs 0.thereth g 0 i r_autlet

U g PR aan ot S Do BFERRS ALY, rihgnansorer 30
secandl ldat dadlietosuBf acem32g hShdhschanged HeQtoHbshHdRr 30
of heat radiator 32. Further, heat absorber 30 and
5 healey ddiratopiB2imbet stwfaee Bfa fiiom androdibsingy pedhemig air
exc@ﬁenr%%r§f fo‘g ecrlf rm n%,a 15 heat exchangﬁc{e} operation
bet WET K 88T antd ahtf 3t PiFoPUFSE Rt iGisEr 0PokbEAughghich
heain pusp. JEI8iHG @ﬁfodﬁﬁt|§£r§%Jr age 300 Taees &l ryp, s
inlet surface 32a at an acute angle therebetween and,

al sdi, schatrgad dtdi sweetiidens £ ofiedtOrambrbeneso of miak esdlflor 32
surface 30b and air inlet surface 32a are declined

wi t2059%esectin olnldfor sundacal 3diar ettt ohntroducing the air

Accordi nal vy, dr [ of water condensed in heat

10 abs%{ me:}ga‘\i% i%%oargfeﬁfi Fg]t eﬁt}erﬁ‘?&frotlﬂ]ér éPgr £9p8d alr outlet
conslansed wabefncanbaghhest i yal ¥, £al4 ' i
wat er storage chanber 36 forned thpeéilr:sg“:!ulrﬁ1 e?t%qlc—)lggl? Scond air
excihdrge sunféc8131s iconfiisgha egeds uah dhatiddr viEngea®5radiator

air_flows fromthe top of heat absorber 30(first air
i nl¥  SsIHFEEE - 3092 orkIrebsst (30m atidr Boftf irrdiatpy 32 are

OUtﬂd%heaugﬁaff% and tube type heat exchangers for performing a
15 heat exchange operation between a coolant and air for drying
operation in the heat pump. Herein, air outlet surface 30b
faces air inlet surface 32a at an acute angle therebetween
and, also, outward directions of normal lines of air outlet
surface 30b and air inlet surface 32a are declined with
20 respect to a horizontal direction. Accordingly, a dropping
of water condensed in heat absorber 30 is facilitated, and
therefore the condensed water can be effectively collected

in a water storage chamber 36 formed thereunder.
Heat exchange unit 31 is configured such that drying
25 air flows from the top of heat absorber 30(first air inlet

surface 30a) to the bottom thereof(first air outlet surface

=10~




-10 30b) but flows fromthe bottom of heat radiator
32(second air inlet surface 32a) to the top thereof
(second air outlet surface 32b), as indicated by

arrows "d". The air passing through heat radiator 32

is elevated and then horizontally 5 noves al ong

hori zontal air duct 3la forned above heat exchange

unit 31. Next, the air flows along air supply duct 21

i n A0k rleet | Hhowandiwat ethebybcartionw o' "heaftowadi Bt &+ 932 2second
and . then is introduced into water tub 3 through air
suppty ‘oEenisigtage A afodteetonf thersofoseabndi pir outlet

duc aiytightly. communjcates with an inlet of air .
sup%?y gﬁbfﬁ%ﬂ'b%SaEPgl%ﬂﬁ%{&“h&g&?yf de oth%nalr passing

ext emsiuyhe reRE cantsasct | bl e; s bel bows shapednthexibbl Sontal1y
material. Simlarly, air outlet 16 and air exhaust

5 ductovEF aptonghtioriconmamhi edtre dinth edeh iGrmaichembbye heat

air_exhaust hose 34 nmade of an extensible and
contiAETI61 Bhbkl $owsNeRapdd e 12dxi Bilevsatmdapir TRepply duct

pur (o] . confti iQn i S to prevent a.
viﬁ%gﬁﬁbﬁ g%§§g¢%%1?&ggg%géﬁgﬁbﬁfgawbyevi%¥g i off F19- 2 and
abstirehi ngs suspesgies 2nts OmaRerNGurdi s €¢hk¥ugh air supply
transferred to the heat punp accommpbdated in heat 20
exctreigéguhft 31 and at the sane tine forma path for

all owi ng a matggtight flow of fluid such as air or the

10 ke, | t aléd®Fn the iddratet aabat Wt aPtaexphiisiohtly
duGommaf; &St det Qf?&?bgﬁ‘ iLRL T it eJigrESSé‘? N85 & by air

filtering unit or renoving forel stances

| nclupged imosd r 321 imddd | bEerarb 3&cheipoe f Aneedc-ghitfactible
synthetic fiber net or the Iike. Wth

bellows shaped flexible material. Similarly, air outlet 16

and air exhaust duct 20 airtightly communicate with each

15 other by air exhaust hose 34 made of an extensible and

contractible bellows shaped flexible material. The purpose

of such configuration is to prevent a vibration of water tub

3 supported by vibration absorbing suspensions 2 from being

directly transferred to the heat pump accommodated in heat

20 exchange unit 31 and at the same time form a path for

allow@ng a watertight flow of fluid such as air or the like.

Installed in the middle of a path of air exhaust duct

20 is detachable lint filter 35 serving as a filtering unit

for removing foreign substances included in air, lint filter

25 35 being formed of a synthetic fiber net or the like. With

the use of lint filter 35, foreign substances are prevented

~11~




the use of lint filter 35, foreign substances are
prevented -11 fromintruding into the heat punp

i ncludi ng bl ower 12, heat absorber 30 and heat

radi ator 32 or the like, so that a functiona
deterioration thereof can also be prevented. Provided

under heat absorber 30 in heat exchange unit 5 31 is

wat er storage chanber 36 for collecting condensed

wat éropr buucednhy igool ting dat pasei Agcibanughbieat 12, heat
absorber. 30, Therefore, a capacity of water storage
chafBEPTERF cith aP%cP@%eraéé@m@ é%/s@al itﬁg doae.ofso that a
hea e 3 Wat er _dr p 7 forned of
o PAREr Atk oot RErt D Po fare s cihegar ot

chanber 36ovadeh alhdaWt heb+ ok et dEan'JHi HULEP e%%h%ﬁge unit
connected to water drain hole 39 provided at an upper

SreaPlpdst iwatest swairerget ubhd@nbera panpodr aiol 1pbpend8condensed
Accordin%E% t he condensed water collected in water

st oP AlE YSHEER B8 FRR1HT Gddceasrire Watwioh isag ahgorber

t hegy 15 ed t side & he nachlne via
dra?%.oJ?F§%?328 QaB%%A#g alVeto & 5aﬁ5tgﬁgﬁﬁ%ﬁr96 can

hoséndreasSi rRRepwBt e sdtakAghaben 39ri feRF OXi.deg, Lmt 31.
upper portion of water tub 3, even if the anoun

wat‘éﬁ*t%fxéiééelnn@u@ sﬁﬁe@pfrmedlceﬁ/ei desit ré iy i gdlmpntle attached
wat er does not flow 20 backward

shi
10 |nto L%ﬁx §F6F§§éngﬁéﬁﬁ%¥ 3% T t fer Ouklficeof WAt hirain
mﬁtﬁ&mﬂQﬁslgokoh?&EHgf t&ﬁégyn%fgﬁglﬁogepggggg?Yidﬁg(ft an

contam nants I n he was I Ng wat er W'l not
t 0 wper nrer portiom of LhecPipe I esuhthigy i 8rdh ROYe 38.

drai nage. A water storage capacity of water storage
Chdﬁﬁ@gdgegly, the condensed water collected in water storage
.chamber_ 36 is introduced into water tub 3 and then
15 discharged to outside the machine via water drain outlet 9,
water drain valve 10 and water drain hose 11. Since water
drain hole 39 is provided at an upper portion of water tub 3,
even 1f the amount of water exceeding a specific level is
supplied into water tub 3, washing water does not flow

20 backward into water storage chamber 36. Further, since

washing water does not intrude into pump drain pipe 38,

contaminants in the washing water will not be attached to an

inner portion of the pipe, resulting in no poor drainage.
A water storage capacity of water storage chamber 36
25 is configured to be greater than an inner capacity of pump

drain pipe 38. Accordingly, even though pump 37 stops after
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25 is configured to be greater than an inner capacity

of punp drain pipe 38. Accordingly, even though punp

37 stops after -12 conpletion of water drainage, it is
possible to prevent a backward flow of water

remaining in punp drain pipe 38 from causing an
overfl ow of condensed water from water storage

chamber 36. 5 As illustrated in Fig. 2, conpressor 41

f or RPARLeHeD heatwanerp dreinagtal iedineabsheale exshangeent
unié 31 side by side under horizontal air duct in

hou f’%’é“’aﬁ édﬁ%'r B Yrtet JBa451ng chmpdeR cdraimepéba 38 from
co SERS : ribe ove t _absor ber

anggﬁgat ré%%a?ﬁ%r 1% égbéggégns?alﬁsger ?ﬁgﬁtwater storage
exchaamge=rudict. 31 such that they face each other;

wat er storage chanber 36 is fornmed in a space under
Sheat absdfbérlBetr#ead zont Blg.ai2, duchpissschord Zofbmbing the

prOV|q§d above heaﬂgﬁ_chan ge unit 31; and conpressor
41 1€ pdS ohied* lfgafitak chapgectiptan®l WHder3li5ide by

hor  zant @lg rGEClon Lt 1§UQHK:rr%pg nenté;t oseCompressor
conponents can be conpact|y confi gure unit,

t heratsy 45enabbimgidtesethiecdin eoypassoppogdat e such

conponents in a space under a rear portion of housing

1. Refer@ﬁrﬁ?%Q§lPﬁ§ aBove hdreeti sbidtlomst rit esidaheat rradiator
1020 g&aatlo In the air circulation, air

from bl ower' > 124 ﬁ%\/ﬁ?%tnted‘%flgf‘* tulH‘BtBr%noeurC@t gyt they
dr umcde tdH-QUAttrRlA: ﬁ%%@?'%tQEQ% Qﬂge ICFo#Egkﬁrpﬁd in a

openi ng 14. Next, after passi roug
r otsgaredr umidr tHemtai BbbSrber 30; horizontal air duct is
horizontally provided above heat exchange unit 31; and
compressor 41 is positioned near heat exchaﬁge unit 31 under
15 horizontal air duct. With such arrangement, those
components can be compactly configured as a unit, thereby
enabling to effectively accommodate such components in a
space under a rear portion of housing 1.
Referring to Fig. 3, there is illustrated an air
20 circulation. In the air circulation, drying air from blower
12 is blown into water tub 3 and rotary drum 5 through air
supply duct 21 and air supply opening 14. Next, after
passing through cleths 4 in rotary drum 5, the air is
discharged through air outlet 16 and then passes through

25 heat absorber 30 and heat radiator 32 in heat exchange unit

31 via air exhaust duct 20. Thereafter, the air returns to
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di scharged through air outlet 16 and then passes

t hrough 25 heat absorber 30 and heat radiator 32 in
heat exchange unit 31 via air exhaust duct 20.
Thereafter, the air returns to -13 air supply duct 21.

‘Further, the heat punp includes: conpressor 41; heat

radi ator 32 for radiating heat of the conpressed

cool ant; pressure regulating valve 42 fornmed of a

t hr 84 ¥ | suppdlyvéucta Blcapillary tube or the like for
depressur|2|ng the high- pressure cool ant; heat

absor ber T35t hGr atloWiSRE tRHEW desrlasisae | gedpressor 41; heat

| ow absorb_heat
v a3 B Db Re s oo pRessadl Spplants

envi r onnent ereof;

Ci rotdshes |r@ghm§tﬂe@tvﬂwrép 42Thz%r§1@8| apt aC'tBGHJcéieesvdlr{re, a
a 10 direction indicated by arrows 44, thereby

est @i ldRirkg tabeheat phap ldyel eonFudé;hsxgmrre,zmg the high-
controller 48 h?VIn a mcroconputer or the like

cont T O1%8 "6peraPi ons’ of PaftS vidhgorbesr 80 waber dtkowing the
val ¥& LQsu bl ouer | +p Y IRE-ES 390 41 o tg.spﬁgl&gﬁﬁgfrom an

t hereby 15 contro |ng a series o?tcycles

wasdrivigonnaser -thextbact 05 apepdl Mg 43N SRAENERe ThS1ant
following is an explanation of an operation of the

§Hﬁﬁ§laﬁﬂ5diylﬁgenhehtneumwnf|@M$edo@snﬂesnnkhﬂdtes in a

aboy l e, detergent is added into
roté&?ca %1%m@ﬁcﬁt%% BY aPETGHEr & dnat'dleigbyi resfabiéshing a
| S Hela@Spdm@nd,yater is supplied into water tub 3 to a
speC|f|c mater | evel . Next, rotary drum5 |oaded with

cl oths Fuantewabes, | Sotiial@Rrt A8 having a microcomputer or
the like controls operations of driving motor 6, water drain
valve 10, blower 12, compressor 41 or the like, thereby
controlling a series of cycles including washing, water-
extraction and drying in sequence.

The following is an explanation of an operation of the
washing and drying machine configured as described above.
In a wash cycle, detergent is added into rotary drum 5 in a
state where water drain valve 10 is closed and water is
supplied into water tub 3 to a specific water level. Next,
rotary drum 5 loaded with cloths 4 and water is driven to
rotate by driving motor 6, thereby washing cloths 4.

Also in a rinse cycle following the wash cycle, water
is supplied into water tub 3 similarly to as in the wash

cycle and, then, rotary drum 5 is driven to rotate, thereby
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rotate by driving notor 6, thereby washing cloths 4.

Also in arinse cycle follow ng the wash cycle, water

25 is supplied into water tub 3 simlarly to as in the
wash cycle and, then, rotary drum5 is driven to

rotate, thereby -14 rinsing cloths 4. In a

wat er-extraction cycle, soiled water in water tub 3

is drained to outside the nmachi ne by opening water

dr airangEiyelt@hand, tinen, whotafextdiadmibn aceora0datiieg water
therein cloths 4 is driven to rotate by driving notor

6 atPa"& Hi dhiPspedd, dERBrEhyEpaLtsiAf nhe eutinef @gappening
wat ti In,a dry cle he cool a IS ,
congégéﬁé%&%§ 382¥%t?%g““%o&bFESSSP£iiYo rT%g}HEEPmmOdatlng

punphendid kestpasses WriodghcbeditatkadialiPlvi3ty motor 6 at a
pressure regul ating val ve 42 and heat absorber” 10 30

S duehigh t hepesshpr egsimebypr gsspenikgr ean, de@atiraghat ofater-
32 r dia%gs heat due to the conpression of the
coof Art2““*RAer eas heat absorber 30 absorbs heat by

using t h?nléJ\l/ﬁryp.rc sur etl'?é)oézf%ﬂta'&?e?%?égﬁééés%%d?%gl 89\%.?ating

pressure regulating valve

12 ¢anmpiifeiseen, 4 0as M @d Heat 9dmﬁsam s heakekadhabid heat
of heat radiator 32 is blown through air supply duc
21 ¥Pigéofr| ddn PrRTIWNEt eegulbt Ba@ndh vet dry andr a6 absorber

10tfw§ﬁ§¥hgwg§r sugp%é ogening 14 and drum perforations
5a.” Rot ar y- dridifi EYBTEPF Ve PoeTotare Byrainvi hgahotagiator
6, s20rsmddial clnthg,d goe hassedn ang, doun. . the
warmair blown into rotary &runf%) econee  him dift egeotant
by vdizserbi nganDisisdirBer 30 absorbs heat by using the low-
pressure coolant depressurized by pressure regulating valve
42, At this time, if blower 12 is driven, warm air heated
15 by the heat radiation of heat radiator 32 is blown through
air supply duct 21 to be flown into water tub 3 and rotary
drum 5 through water supply opening 14 and drum perforations
5a.
Rotary drum 5 is driven to rotate by driving motor 6,
20 so that cloths 4 are tossed up and down. The warm air blown
into rotary drum 5 becomes humidified by absorbing moisture
while passing through cloths 4 being tossed up and down.
The humid air is discharged from water tub 3 through air
outlet 16 and then passes through 1lint filter 35 where

25 foreign substances such as lint or the like are filtered out.

Next, the humid air, after getting rid of foreign substances
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whi | e passing through cloths 4 being tossed up and

down. The humd air is discharged fromwater tub 3
through air outlet 16 and then passes through |int

filter 35 where 25 foreign substances such as |lint or

the like are filtered out. Next, the humd air, after
getting rid of foreign substances -15 such as lint or

the like at lint filter 35, reaches heat exchange

uni sugl g% alamt exhabst lduwet aROlidhereatter 351 heecaches heat
hum d warmair is dehumdified by |osing sensible heat
andS*FRANSS URdat Sdhié passeRaeHr olight bt dbseebérer, the

30 9.8yt ehy separated.intq dry air and_.

condense 3%%2¥Fb$ﬁ%CE%??lgf%“%%gﬁhé%”WQﬂwéﬁnﬁﬁP%% heat and
bei bgrereheated yhineat phadhAf Obnrddgn TR tRSSYAIP 30 o
air circulates to blower 12 again via air supply duct

521, thgrebyupgl peopeaten) Ido doyanyrdaum Somdihsed 6BRSr. The

4. 10 The gondensed wat er separated by heat absorber
30 7% Tdl PECPRY iR iRECel St dededc nahbatedephvatdeadiator

in g | owglen, PQLL f the heat.exchange, unit By
regularlyenoperatﬁﬁﬁghé?grC&Fg?%a%ﬂ%pt 7?£§Wﬁ§:%5 adain via

col dectsegpnat @icti £1,suppl g@ébllynbgeﬂ@g?r 14 Ub-o3 VA PYRPS and
drain pipe 38 and then 15 discharged to outside the
machidtésvia water outlet 9, water drain valve 10 and
water drain hose 11. In this case, the air from

10 b1 ower 1_E?éﬁgﬁfgsﬁﬂeW&F%Feﬁ%@&?%ﬁﬁ%ﬂQﬁrQﬁﬂQﬂ@Qﬁﬂrber 30 is
th%ﬁ%CEQ&rggshggeg BESP24Y Coid qu‘eaf{keatroev)&%ige?ing% a lower

unit , €.0., a pressure’ 1nside he sor

vatmgrrtsvor age thecharher 3écieingeheshike. s3Accor gynglygulariy
wat er drain punp 37

operating water drain pump 37, the collected water is

supplied into water tub 3 via pump drain pipe 38 and then

15 discharged to outside the machine via water outlet 9, water

drain valve 10 and water drain hose 11. In this case, the

air from blower 12 repeats the aforementioned circulation,

- thereby increasing a pressure inside heat exchange unit 31,

©.9., a pressure inside heat absorber 30, water storage

20 chamber 36 or the like. Accordingly, water drain pump 37

can more efficiently drain the condensed water from water
storage chamber 36.

As described above, in case the heat pump is employed,

heat that has been conventionally discharged to outside the

25 machine can be collected by heat absorber 30 and then

radiated by heat radiator 32. Since such heat is reusable,
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can nore efficiently drain the condensed water from

wat er storage chanber 36. As described above, in case

the heat punp is enployed, heat that has been
conventional ly discharged to outside the 25 nachine

can be collected by heat absorber 30 and then radiated

by heat radiator 32. Since such heat is reusable, -16

it is possible to shorten a drying tine and use the
enetigyis rmorssigflki tbenhbytenThe drviisy pifterhr€duse the energy
enbodi nent provides a configuration in which the heat
punfPiss SthsEaetield-at a 5 washing and drying machi ne
capabl e aut i cal | erformng . the wash cycle to _
t he drytg%%le.gggﬁéver?¥%#%§r¢§ane‘%@*%EF@“Ean pgovides  a
achigredubyt forcORhi glfiahi orhd Ny CBuhBe i€l ARG Sae 4
installed at a cloths dryer exclusively having a

dr yiasinanctangn chvyinglOnmkbhemwer capsblide 6frShutomatically
preferred, enbodi nent, a discharging side of water

dr AT IBERPRB 7S URFHheEYBEE i %e‘grmamlmm di@gver, the

fordied akral JRRES LE Qrtion of water tub 3 via,
punp dra?ﬁggfpgﬂgb?ekgé%gﬁ?ﬁ'gVn%ec?T ﬁ%yﬁ%EFSPylndﬂ”Ch the
exarpkepabp ai$i Ml 1dedi B80S SOIMHIWRIIORKCI B8 Ay having
di scharging side thereof is not necessarily connected

t o2 @aveRg drwiatikol enBO. of water tub 5. For exanpl e,

in case drain pipe 38 is connected to water

out | et @?%%0_ ter "Wraffevafvesto Befetirg eupadinept, a
Pg\%fgﬁ%%hr%}mﬁ%%@%g wlfl)tre%fegirgggv%u%p mijsr;n Vc\:%kggcted to
water drain hole 39 formed at an upper rear portion of water
tub 3 via pump drain pipe 38. However, since it is merely
an  example of a simple drainage configuration, the
discharging side thereof is not necessarily connected to
water drain hole 39 of water tub 5. For example, 1in case
pump drain pipe 38 is connected to water outlet 9 or water
drain valve 10 such that a part of pump drain pipe 38 is
lifted above a maximum water level h (shown in Fig. 1) of
water tub 3, even if the amount of water exceeding a
specific level is supplied into water tub 3, washing water
does not flow backward into water storage chamber 36.
However, in case, washing water intrudes into pump drain
pipe 38 through water drain hole 9, impurities to be drained
may flow backward. To that end, a filter for preventing an

intrusion of impurities can be provided together with a
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20 water tub 3, even if the anmobunt of water exceeding

a specific level is supplied into water tub 3,

washi ng water does not flow backward into water

storage chanber 36. However, in case, washing water
intrudes into punp drain pipe 38 through water drain

hole 9, inpurities to be drained 25 may fl ow backward.

To that end, a filter for preventing an intrusion of

i mpbe¢ifiley eanvbetpoviaded begebheliwkt h @nskduently, there
backfIOMIgrevention val ve or the |ike. Consequently,

thet? "Ps"figdn&8d LBNESNBRER paEpiRr Bike pPPetagrager tub 3
wat subj e vibration.or the like while .

in %%gﬁﬁgigﬁ? gré?UEF%gagiﬁué é%hﬁ%§3|ﬂyl§ﬁnﬁfb operation,

conféguranopn o HeS06088h Py efiepiedcenpodimnt) Fig. 4
illustrates a cross sectional view of heat exchange

uni t(S3tond pectrrdadcenwdimeatsecond preferred

enbodi mept of4th gresent invention. Detailed
expl anat i ohs ofﬁpl P8t efenti ciossT spwitaalt ovidvosef heat

desgydrhgdei Ny fihe f;i,rs rre odinment will b
onitted,ggnd the %?kéh'r%ﬁ%ﬁiﬁ%%genﬂﬁégglg'vﬁﬁﬁon e Qﬁﬁﬁ}rred

t heamdfodimedt pbtirald pyesénelet@aditonnel ealdiadesydSdxplanations
serving as a, water volune detector for detecting a
wat®r RTifmeldentiisal wat esimtlomageo chhober d86carleed in the

atgggg%d E%%Edee¥ater torage 15 chanber 36 in _

accor dancé Wt h°t hg™Re SDorefer rey oBibbed medtd ahe like

al secekerts I ealdacopnactRd baaconlraider 48 - by

respective lead lines 55 watertightly connected

theretoA fomaldklernf4Rictoriciohs edBcele4dd | §8l serving as a

resi stance_ between
water volume detector for detecting a water volume in the
water storage chamber 36 are attached inside water storage
chamber 36 in accordance with the second preferred
embodiment and also electrically connected to controller 48
by respective lead lines 55 watertightly connected thereto.
Controller 48 monitors an electrical resistance between
detection electrodes 54. If a water level in water storage
chamber 36 increases, detection electrodes 54 become
contacted with water so that the electrical resistance
between detection electrodes 54 is changed. Accordingly, it
is possible to detect a water storage condition.

In case the water level in water storage chamber 36

increases despite the driving of water drain pump 37,

controller 48 determines that a breakdown of water drain
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detection electrodes 54. If a water |level in water

storage 20 chanber 36 increases, detection el ectrodes

54 beconme contacted with water so that the electrica

resi stance between detection electrodes 54 is

changed. Accordingly, it is possible to detect a

wat er storage condition. In case the water level in

wat er storage chanber 36 25 increases despite the

dri Vg &f atcdgderdi puppingrdz pipendd obt erhet8like has taken
dete&nines hat a_ breakdown of water drain -18 punp

37, Pa%Efog df pliff draf%r pRpd'es8 Grumpd&d) i e tfdd opaken heat
pl a . . t. puApi ng e ' hea .
e B o R TR P M e ) Bhorpng

st opphpgesseanplessar bddwandl Bl awekedy, ptdREBBMg an overflow
preventing an overflow 5 of water in water storage

536. PAsWfedcinbedt abciteraghe3el ot hs dryer in accordance

with the, present.inyention can conpactly accommodate
therein 8 r?%ﬁfrbﬂﬁ% 4R8VEN &P dUAPEor i af P oRCFATdance

a r@@fh'ﬂﬂ@eﬁreQQﬁEibeéN%i@nd5¥$rg%ﬂﬁg@gﬁ§g%§éoﬁﬁ qa?%gtherein

unused enpty space of 10 a housing, the ena

t o acheaveparp enrel gy edin cderdt cddugehet lomashi Agrasd lower
dryi ng machi ne or dryer. VWile the invention has been
shott ‘& @ésér fpetnay ¢mbegspéce - t o2t hinysest erpéd space of

1O_enb dhg@ ts, it will be_understood by those ski!Led o
in the Jgf@fh§%e5§ Voﬁga%ﬂﬁﬁbégjaﬁﬁp%égﬁnﬁﬂf?QﬁﬁﬁYoﬁfflClent
MaYhOedRde Wt ABPAELLNg fAATLLNS: SEaRe of  the
invention as defined in the Tollowng clai'nms. Wat is
cl ai ned Wistle the invention has been shown and described with
respect to the preferred embodiments, it will be understood
by those skilled in the art that various changes and

15 modification may be made without departing from the scope of

the invention as defined in the following claims.
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1. Acloths dryer conprising: a drying chanber for
accommodating cloths therein; 5 a heat punp in which a
conpressor for conpressing a coolant, a heat radiator
for radiating heat of the conpressed coolant, a
pressure regul ating valve for depressurizing the

hi gh- pressure cool ant and a heat absorber for

all owi ng the depressurized | ow pressure coolant to 10
abs®PH HEaCLlpiBed dfienvi ronnent thereof are connect ed
in a pipeline so that the coolant circul ates

t her et hrough; and a heat exchange unit for allow ng
drying aircfdom arybl QW iQiflow fromthe heat
absorber to the heat radiator “and then to the drying
chanber , a & wilngr ehanbdhe theatcabamsderingas: a-fd rslerakh;
inlet surface for introducing the drying air

t her et hrduBRtanBw®p 7 ghieh raogereresant abwr tdwrungissing a

whighthe air p i ng__through the first air inlet
surface ?é d%scﬁ%%%edr?%fﬁﬁﬁfsiggr of 20hat Hiht heat of the

absanpeesséhe bBeatan@di aeﬁorplf‘@sc's&esecx%@ll%itﬁnao lah6L  for
surface for introducing the air fromthe heat "absorber

t helePrReauyhe il theskbtomtb @ssueat tebl it hadeat hesudbsorber
mhLéﬁ th? airggassing t hrough the second air inlet
surfice®t PV % chlPgedeR S TiEdrae ofottRyelsenre coolant to

r adiatek, hapd first .air outl surface of the ‘
heat absor ber ?gﬁ?é%{ﬁ%“{%gnggeéngﬁiﬁﬁ%ﬁraﬁ%ﬂ%ﬁnneCted tnoa

surfigeginé ddanleatns asiAatok khrdheeatnexe h; and
unit at an acute angl e therebetween, and wherein the

dryi ng 0@t 94casger omit héoki rdfloningi dketnguafaceron a
Ofbﬁggepeeé flow from the heat absorber to the heat radiator
and then to the drying chamber,
wherein the heat absorber has a first air inlet
surface for introducing the drying air therethrough and a
first air outlet surface through which the air passing
through the first air inlet surface is discharged to outside
of the heat absorber, the heat radiator has a second air
inlet surface for introducing the air from the heat absorber
therethrough and a second air outlet surface through which
the air passing through the second air inlet surface is
discharged to outside of the heat radiator, and the first
air outlet surface of the heat absorber is facing the second

air inlet surface of the heat radiator in the heat exchange

Unit at an acute angle therebetween, and wherein the drying
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absorber to the first air outlet surface thereof, and
from the second air inlet surface of the heat

radiator to the second air outlet surface thereof

and, then, the drying air 5 out of the heat radiator
substantially horizontally flows along a horizontal

air duct formed above the heat absorber and the heat
radiator. 2. The cloths dryer of claim1, wherein the
conptessbrvs strap jthst fiiredl urider inkwet henizomt abf aithe heat

duc d,abqoye the . heat exchange unit. 3. The
cl o%%gsoorré)%ertoogylgl ‘gilﬁ?tl Bt LU e faRcotibweedf, and from
di reed | oscdfa ainorimbe! ine rQfot he fifsty air out!
surface 15 of thejheat absor ber isiiékﬁrﬁgﬂlﬁ#%ﬁ%gr to the
r espETindg @la oholézontrdkbcdi teetedN.arth, Hhen¢! O4d1Sdrying air
dryer of ang one of clains 1 to 3, further

K.

corfPtti sthotha Getter radigtege hatsetinbly cobretitagly flows
co e r,, the chanb bei.n rovided in the
e Rangd TORTE it cimagF "EHo THBYE BPSci el Boorber

heat eXchange uni fornme

t harkieahepudd: Bailbe-cloths dryer of claim4, further
conprising: a water tub for reserving washi ng water
therein in a 25 wash cycle, the water tub including

the drying champer; a punp drain pipe comunicating
Wi ?h thé”\%aFéPt%% SHH§E ©51ctmbbbr  wiemeidr ahai prpadessor is

condepsed.yat,gh. coll ected. in the water storage
chamber’; and a %at%$§d%§f%5?ﬂﬁ%} ﬁ?b@iggatbgPﬁﬁ%% ahgge the
of htehe @uffang@d ahipe pi pe, for sucking the stored-
condensed water, wherein
3. The cloths dryer of claim 1 or 2, wherein an outward
direction of a normal line of the first air outlet surface

of the heat absorber is declined with respect to a

horizontal direction.

4. The cloths dryer of any one of claims 1 to 3, further
comprising: a water storage chamber for collecting condensed
water, the chamber being provided in the heat exchange unit

formed under the heat absorber of the heat pump.

5. | The cloths dryer of claim 4, further comprising:
a water tub for reserving washing water therein in a
wash cycle, the water tub including the drying chamber;

a pump drain pipe communicating with the water storage
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5 a part of the punp drain pipe is provided above a

maxi mum water |evel of the water tub. 6. The cloths

dryer of claim5, wherein the water storage chanber

is designed such that a water storage vol une thereof

10 is greater than a water volune collected in a punp
drain conduit connected to an outlet of the water

draiﬂ &ﬁ . 7. The cloths dryer of any one of clains 4

to 6@ g’?rei#f’r tH&1BLBRe e oFoRtRRfasy waferdeyl hgcgd in the

I's pLeyjded.at.ap, InUpstream side of the heat
absorber in an air duct for connecting the drying

chanber andatbe BE@inQ@ﬁﬂﬁQﬂ%ﬁ%@Eﬁ-b%thQ@ &l hSe the pump

dryer of any one of clains 4 to 7, wherein the water
st ofagEn ghidthef ok osnekli nindere tsherkaatoabsoibewalas, 2Qherein

therein a ter volunme detector for detecting a water
vol BnB3rF ng?hEh%aP‘é‘Fp S{idg@iRariserprovided above a maximum

water level of the water tub.

6. The cloths dryer of claim 5, wherein the water storage
chamber is designed such that a water storage volume thereof
is greater than a water volume collected in a pump drain

conduit connected to an outlet of the water drain pump .

7. The cloths dryer of any one of claims 4 to 6, wherein
the blower for blowing the drying air is provided at an
upstream side of the heat absorber in an air duct for

connecting the drying chamber and the heat exchange unit.

8. The cloths dryer of any one of claims 4 to 7, wherein
the water storage chamber formed under -the heat absorber has
therein a water volume detector for detecting a water volume

in the water storage chamber.
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