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WD 2004/ 064587 PCT/ KR2004/ 000087 REFRI GERATOR FOR

GRAIN Technical Field The present invention relates to
wa2guabassT ef ri gerator, and nore particul arly, POI/ER2004/000087

grain 5 refrigerator in which an evaporator is

installed in a grain storage space as well as in a

wall of a grain storage part to keep the entire space

where grains are stored, at a constant tenperature.

Background Art 10 For the purpose of preserving grain

for a long tine by RVERKHERAFOIZHEOR grain and

occurrence of harnful insects, grain containers need

to be nmaintained at a low tenperature. Up to now, a
Tachhical Fietd grain refrigerators have been researched

and devel oped. Specifically, rice nust be preserved

at a lihepresentjayention selpigs &y @igyeirf wirigeraton gnd prase panigelady, to a grain

: / ' I i . By doing _so, the flavor
0 Aol 86 hERHE G681 DG BEsuebhSe bR YEI wwan o
a @by stefapt gRERtOKSehake dabaN spiryewBfedgralu are stored, at a constant

conventional grain refrigerators, an evaporator is
tempeiiif-ed in a wal |l . Therefore, anobng a grain

recei ving space, an area adjacent to the wall is at

the | owest tenperature and a central area apart from
Badlgrowd Arts at rel atively high tenperature. Like

genegﬁa{nglé efrigerators, . since air convection ) ) )
phendifEiBnhPHRRTeRE Riessi HR g fd ddong timerhst g venimgtspoilage of grain

arldl Bbdhrrehte iof Ha?ﬁlﬁlzlf}xfsgétg f%ﬁﬂl Coh@QindR H%eﬁf goa ;He% g}\fiﬁ{tﬁhéd at a low

storage space to uniforr Yenperature.
teinpegarsi z8P tgmaivn a ehrietgeofaterris refig@ritorsphéeebedn researched and
dbu i ness, S| 'Chlllas' a restaurant, the difficulty becones

<PIOREL . SPRBHICRN TifR) UStite Rrawsevesk at IR {57gpaire in order for a long
préRIRRIALMES HRecBh HoRh 'ﬂ'}s@&s.a B¢ b lsoar[l%aﬂ%or e also becomes

grain refrigerator at a | ow tenperaturé, de
goodn d Ensthis rersonciiesr anlptefdgeratoeschand pegeddveloped.25 t he

wal | .causi ng. grain to.be damaged. Recently, because
peopl18 ci%mn%f’galoﬁr P eligeLaioTss g%BWBEﬂt‘i’ra]ts éxstt%lfﬁﬁiéuﬂa% tak, Therefore,
and@e8 graRUeediviRh SpRRIALLEAj4QAL RIthDGANS! & (REFANEt fehfPerature and 2
necessary househol d el ectri'c appliances.
ceniteli ar¢eoanattl fyom the walbiisrat tedativetjuideh tempiensguml | &ikeogeneral refrigerators,

SR bR RCR o GPar R BN RCT Apiet R hemisfErie fo Gl it i very
digfealtes reaiiaanlovb@ stafespdey Rl @R temperature. In case of large-sized
grain refrigerators used in place of business, such as a restaurant, the difficulty becomes
greater.

Additionally, in case of lowering the temperature for maintaining a central area of
the grain refrigerator at a low temperature, dew condensation occurs at an area adjacent to
the wall causing grain to be damaged.

Recently, because people want to drink water of appropriate temperature, water
purifiers and water cooler/heaters become the necessary household electric appliances.
Additionally, in order to reduce an installation space, a combination equipment integrally
constructed with both the grain refrigerator and the water cooler/heater tends to be developed.

According to the grain refrigerators having a conventional water cooler/heater,

however, a rice chest and a water cooler/heater are operated individually according to a
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30 According to the grain refrigerators having a

conventional water cool er/heater, however, a rice
web@gie#sd a wat er cool er/ heater are operated PCT/KR2004/000087

i ndi vidually according to a 1 WO 2004/ 064587

PCT/ KR2004/ 000087 refrigeration cycle having two ki nds

of refrigerant flows. Therefore, the nunber of parts

i ncreases and a manufacturing cost rises due to a

conpl ex installation structure. Further, the
refttgmﬂélﬁnucadalhagmgu tworlginds g%reétlgﬁfrsntrtéaﬂ@ a 'lihemﬁoremhemumber of parts
at ma(ifunct#ons ALV eTotoq V] f

ingrpRbs TR | RRHERPR R HE fed e iR BE PR Further, the

cohVen@iongf dréih treftiQe By BavieheprablemSABRH: nRE ctidis Qllitlyﬁtmculaﬁ*éhuently
accordingly an object of the present inventionis to

provi de an evaporator installed in an inside of a

igglggl{}eﬁaﬁaﬂgegﬁg particularly, in a center thereby

eepl ng gralns stored in the grain storage space

at aThepséseht idveniar Ahdibeen HhdBrinein DEsRItopidla tief atoh@nentioned
Drawings FIG_ 1 is a sectional view of a grain

prolem; gad acenrdiaslyornivhiget of theeprspeas dritenfiply dnte provide-pigevaporator
ol AERSRESH B Bl PR VARSI AN e ey keeping

griih€stoikdiis tig graihspeadd spece/atenw,oﬁétammpaameat or
according to anot her enbodi nent of the present
invention; FIG 4 is a cut perspective view of a grain

B.g&fﬁésgﬁgamgf Wa%lﬂg to the present invention; FIG

artial cutaway perspective view of a grain

refr Ft,fé rlais @rse@wmar vziewg)f tacgr:hh eefrigfrafor es@nding Itn/ﬂi&tplréﬂsﬂnt invention;

FI G an assenply pective view of FIG 5;

7 i sFI 528  GREPCCVEWIL iﬁneﬂvawgfatgr pakh dHstiaies @evrl%ﬁﬂaﬁon of the
er o> 5, and FIG 8 is a sectional viewof a grain

friderator according to the present invention. 25
Best FNb.d® isf D per§aactiyé nigwOuf ait beapomtenddcorlingptoaatvtiey embodiment of
t he above ob ects of the present invention, there is

the, PSS SW 81 ai n

FIG. 4 is a cut perspective view of a grain refrigerator according to the present
invention;

FIG. 5 is a partial cutaway perspective view of a grain refrigerator according to the
present invention;

FIG. 6 is an assembly perspective view of FIG. 5;

FIG. 7 is a sectional view taken along a length direction of FIG. 5; and

FIG. 8 is a sectional view of a grain refrigerator according to the present invention.

Best Mode for Carrying Out the Invention

To achieve the above objects of the present invention, there is provided a grain
refrigerator provided with a receiving container, a grain storage part installed in the receiving
container, for storing a grain, and an evaporator forming a cooling cycle to keep the stored
grain at a low temperature, wherein the evaporator is at least one or more and is installed in a
grain storage space of the grain storage part to cool the stored grain.

One of the evaporators may be installed at a center of the grain storage part in a
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refrigerator provided wth a receiving container, a
grain storage part installed in the receiving
wa@onabeaseT , for storing a grain, and an evapor BCDKR2004/000087
formng a cooling cycle to keep the stored grain at a
| ow tenperature, wherein the evaporator is at |east
one or nore and is installed in a 30 grain storage
space of the grain storage part to cool the stored
~grain. One of the evaporators nay be installed at a
sprigh shape dp atlpeeth dareption, oF mpe hreta plaratity2of e portions #887plane of a

o FASEP ARAORO0EE 80 5 AR Y LI08 T BB oy o

inercombdtionl payesucls tHatlg teffigersatai thd@de dritort €G4Redtbid&s circulated.
| ayers of the plane are connected bg an o
i nt ePE&RREYs therevaRaTator (pepivingRarzmaybe fegeivedhby o exaperator receiving
pa‘?pﬁ)nﬂgd OP4 thafet AP 853!&8{1% lijgist%}er ¢ %?etn?aqivefr Fhfgeerv a}?ArXfor tmf%l(}e, be coated
evaporator receiving part nay be recelved y
with apostatednyarecei ving 5 part formed of a materia
contai ning noi sture. Alternatively, the evaporator may
be cddf SHIPURIOR TeLCHVaE PRl Maxymprippica seitigdriad drstalled at’a center of
thé %Qgﬂo\fétegre%@ﬁ;ngr?aﬁt‘ QYOS Fart ﬁa\){g%ta!c?r@{llaf gﬂtel &%g@lalllf fhstalled at a
at center o é evaporator receiving part;
bdtiont ofthp aettichiareidng cgimiricallduidr apbedrencepapdngn@dd onto an upper surface

i nstal |l ed. at bottom of the vertical rod; a )
OLAR PR REEPD eﬁ%Putsrpﬁmﬁr@ecep%fr the bpiermpai; 8t & tempart installed on
I q
A S e S
whareindhé ediporatordasinspfled iremspint sitdpe ivetenithadirectich aftle vertical rod.

coverd n n_upper surface of .the outer_ appearance
part The Pt ey _ﬁvﬁﬁb FABHSY SPioed ;aé‘a?qrwe% o8 inrypper surface
theRePR d ArcniteRtdl SHeb®st in®ArdPfrohnBe ¥QEL éif-‘%h‘g&_@gce. Tl?ﬁtematively, a
bottom part may further conprise a protruded jaw
syhhetie dessm tebre hppeg aspededoeingdhkengthf andnam elasticity is inserted onto the

e i B b el e PP A Giten GRS RARS o st esin

AlsUPe gty ittt Rs@HteR06H:S i WeHcdl 868 hihyading&d BStve&d b ¥%bottom of the
is inserted onto the vertical rod and the evaporator

synthetip tastn tohe aird babettomipetunt er ence of the synthetic
resi h.. -Also, .a guide tube jnserted.onto the
vert Pstrisevy B 2P b rerHanlol Wi Ftngh e B Pffer member,
whiyh likes ¢ha' 8gbiNappeaRnad gart e bB Aph@A HAftt from the evaporator and is for
Alternatively, the above grain refrigerator may
PreVenfipg o sEalepg i0f EheevBpdraier. mERfbevaporaiyy regeivihg paik eyt teeformed of a
) f ot spaced apart fromthe
Fo e B A Y18 g = Shaking of the

evap®raitably, I veat@vapdicaiohsfale® biialht B tHe g Rerigerator, the water

formed of a
purifier has a cool water tank evaporator for cooling water in a cool water storage tank, and

er appearance part,

an identical refrigerant is circulated through the evaporator for cooling the grain and the cool
water tank evaporator. At this time, the refrigerant flows from the evaporator of the grain
refrigerator to the cool water tank evaporator.

Alternatively, the above grain refrigerator may further comprise a temperature
controller for keeping the grain refrigerator at a constant temperature, wherein the circulation

of the refrigerant is controlled by the temperature controller.
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far-infrared radiation material such as | oess.
Preferably, a water purifier is installed adjacent to
wWo b@4@648N refrigerator, the water purifier hRST/ERe@a/000087
wat er tank evaporator for cooling water in a coo
wat er storage tank, and 25 an identical refrigerant
is circulated through the evaporator for cooling the
grain and the cool water tank evaporator. At this
time, the refrigerant flows fromthe evaporator of the
gr ai Hleraiedfier cpoprafesredtemnbrodanend of theapresent awkntéonawdl bet described with
terna{hi vel%111 t he apove grain refrigerator may

reélaei,ntc%or REOYRe AR BPEt ure control ler for keeping

the g1@i nid £5ddi@RI1ALAN 0Bl ggilaiﬁ QQﬁfﬁ@ﬁEorta‘%ﬁ&ﬁf@t@ﬁ_ﬁe present invention
wherein the circul ation O of the refrigerant is

andofliG- o} lied peyspepiéve giepe phbureyapeator gindatlustgiegtan installation of the
eV2004{?064587 PCT/ KR2004/ 000087 Hereinafter, a preferred
BR¥8 & ment of the present invention will be described

W t hRefe@fifs REIGst © ahdQ, ASRETRAMEr6r 2URMCRESs a Ffaéa stdrage part 210
is a sectional view of a grain refrigerator according

ingtalledhigsige e sessivingieantaines?20anbearradiatipnipart 30 dpuprdeat iaJewer portion
of\ét;hg }’rvﬁc%fivigg o] %(?,.ra an?XifiéllI'! ﬁeévta]'tr)(graﬁ? é_gT i'&@‘@ Jlélgfdlgloanwall of the

evapora ererr
re@diding cothinef22@taal e?&Hdritos|240 £3500ar@ ZI0NnSth I EiRehP Bfaln storage part
210 installed inside a receiving container 220, a
210 tthe e sAnigEet 2280 formed at a | ower portion of

t he [ . | Q.. L e
0 THESaH B0 AR R AR ar 210
lowasingemtie BLOhe aunxdlisey apagoddion 2212404 is3h0videdl wathQ compressor 231 for
installed in the grain stora%e part =10 210 of the

conguessipgfyredidsnrantier Help terpgEitie f0d atgh pressirpatefe. 2ddower 232 for
ARl nt.aj t.he ' . rai r :

ol 5 RS 0 AL, 805 DAdn 1918 or chnging
thamefrigerapt comstesgsethviby thacanpiesses 281 t@ 3 1low aempaatups aska by pressure

.refrigerant in a hi tenperature and a high
Ie }gggg}lgp%ngltlgtaé{blgw5|bé;agq.blg‘§gr ?%r inhaling air from an

ext eFi.Qr. j : Ll
oxt erhe auﬁﬁﬁggé@a\%&@oﬁm L BAiSH 1P pre@REd %nﬁ,ga,g;%af B the present

or chanding 15 the refrigerant "‘conpresse
ingaripones sdirecAP lconoeded owitht eperapbratas 240, 250 oad p2as suceculate the
efri gerant using the air blown by the bl ower 232. The
eHBef A% ary evaporator 221 according to a preferred

enbodingenin Grorh e pik ©36Thrmed inside the receiving container 220 is provided

with the first evaporator 250 installed at a center portion, and the second and third

evaporators 240 and 260 installed between walls of the receiving container 220. The size
and number of the first to third evaporates 240, 250, 260 are design consideration matters
determined by the size of the grain refrigerator 200.

Also, the refrigerant moves from the auxiliary evaporator 221 to the evaporator 240,
from the evaporator 240 to the evaporator 250, from the evaporator 250 to the evaporator
260, from the evaporator 260 to the auxiliary evaporator 221, and enters into the evaporator
250 and circulates in the order of the evaporator 240, the evaporator 260 and the auxiliary
evaporator 221, and enters into the heat radiation part 230.

Preferably, the evaporators 240, 250 and 260 are made in various shapes. Also, the

grain may be maintained at a low temperature by the evaporators 240, 250 and 260 without
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invention is directly connected with the evaporators

240, 250 and 260 to circulate the refrigerant. 20 The
WQ@R@H06458Dr age part 210 formed inside the receP@I/KR2004/000087

container 220 is provided wth the first evaporator

250 installed at a center portion, and the second and

third evaporators 240 and 260 installed between walls

of the receiving contai ner 220. The size and nunber

of the first to third evaporates 240, 250, 260 are
thel@sxifjarycayapordeor 22l oandrie trember detheraviapemdtdoy 24he256i and 260 may be

of the {n refrigerator 200. 25 Also, the

chapged; gg?g%}tg}w Cﬁ%ﬁﬁ(me'auxi liary evaporator 221 to
the avapRuaEAfidA rod SO0 Jehgeafly ABRFIRE 96 adfPohP301N6 the receiving
evaporator 250, fromthe evaporator 250 to the

coptearpo 239 by boks B03f 3¢ih theeveraptor 236G is @dEAIledirt hepiral shape along an

uxi.l i a eva at.or 22 nd.enters int he..
oSk Bk 3R e Elifine rod bt BB b ToRxqdhgsupported o the
fENS R Yy 22Hbng LhS 36V sPA Rk & bedidkand the auxiliary
evaporator 221, and enters into the heat radiation

par t The9. in3be pratfodimerityshowheinebl&p o, aino¢ase 21, ord s ®nareyaporator is

. r.e made in vario shapes. Al s th rain m .
il 1, SRR b BhO 0o, BIRBES ! WSyt Borll Bitu = unitorm
te@fCratudSthrathodohh tikdepake.4 WO 2004/ 064587

PCT/ KR2004/ 000087 the auxiliary evaporator 221, and

the Alfrbdis dPeispretizg FjdY af ot svAWOIoRETOkTRE e@otkey eptodiment of

: 2 shows such an exanple. A cylindrical
th??%?%gq‘%"égh 2 is vertically coupled to a bottom 301

of t hethiee@bodimgnt, @@V &JoRasr LR0hade) Jagthibls sBOSure3PBen one evaporator
. the evaporator 250 is installed in a spiral shape
is #istpHgd ihthe secsiiting caitaipem28rte madnten aumelopm igmperaiges- 302,

and 50 | & 1] pp e e .

o, T CTARIELPLES RPN PR Wty of v
posticisam.a Hidizental plahd e &b ddidiveitiutahiawiwide akdaGf tik rebdiving container

case that only one evaporator is installed, the )
220enthing pesfigperaft Hie 3a5pegtive plaggreraip| §PULiHYQUS e that the refrigerant

cifcﬂﬁ'ie%b)/Arf%i, ﬁfe%‘v% Gtof4 sl iRtdTle dla® TRE tddy AN BUGRPHEe wall of the
0 FI 3 of an

an entire Space. I'S a perspective view
reeniaipgrcabiainea@20r dThyg fikimgehody e ie shaetidniant plafe, ahéeonnection pipes
i nvent.i o

B S ol 1 TR TR 0 SYRROTELEE 10 ey
fixing the evaporator 401.

FIG. 4 is a cut perspective view of a grain refrigerator according to the present
invention.

In the embodiment shown in FIG. 4, an evaporator 501 is directly in contact with
grains, and is installed inside an evaporator receiving part 502 such that a small amount of
moisture contained in the grains directly contacting the evaporator 501 is not condensed.

The evaporator receiving part 502 is preferably formed of loess, and is closed or
partially opened by a cylindrical tube capable of receiving the evaporator 501 therein. Also,
the evaporator receiving part 502 is preferably formed with a furrow along a circumference
thereof so as to radiate cool air of the evaporator 501 easily. Also, the evaporator 501 is
preferably formed in a spiral shape such that the evaporator 501 is received in the evaporator

receiving part 502.
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is installed in the receiving container 220 to
mai ntain a uni formtenperature. The evaporator 410 has
W@ 20m/064581 ayer structure. Each |ayer has a pl upal/kKRgo0afo00087
bent 15 portions on a horizontal plane so as to be
distributed in a wde area of the receiving container
220. End portions of the respective |ayers are
conti nuous such that the refrigerant circul ates.
Al so, the evaporator 410 is installed at a fixing body
401- filGred it Dpatiel ewidwayoperspestive wiewi afi ngramorefrigenagor 220rding to the

The fixing b 401 | h d Ln. I , d . .
PEGRRGLER R o et ynR sEPaRG" 2Rl it el Ref e ayith ¢ dippbroem 600
havinged itk Sughlidid Forindd aP@@¥ntéO3orBYn dhekdofi NAnGIpHBr ffHbon divided by the

thereby 20 fixing the evaporator 401. FIG 4 is a cut
dippirege t00viorms dhe @fain sgragen prbfil0gandat deweic portighnfgrms an exhaust

the present. .i.nvention. | e e di pent. sh Ln,.
copiiad? 2D it Bty o Wi CRE TR B, b ciaghom 00
THY t@tdkgh helbfitke diBphrakheM0iNsdmiectad Ly FARAR AT gnot shown) opening or
recei ving part 502 such that a small amount o 25
cloging thgtkrougihhele g @nieshausehandlei 324 di rect | y cont acti ng

e YRRV RYRIIE0S LRl SPANPAL 2208 R s v o

isiopertddadaHatQke gadiststorbd 3h 1P eREEl stByaga padt/210didCl thé st container
capabl e of receiving the evaporator 501 therein. Al so,

2Pnhmstallegh belawothe (throaily ibaly thequghsbe threugh beler alilsp, fabarpigper center

i ry a_ci e r
P f LM D07 o LG GL S5 OGBS, S50 B 700 ae
inktake & v Hedsva tley exhodst icont3Me P22, @ cabipyesé @28t dnd B candddséral33 forming

shape such that the evaporator 501 is received in the
a eRpking cxtle plong gdth the ayrReEater aspmstalledyy 2004/ 064587
PCT/ Iﬁ@Og % a9 %Qs%@ Eers?edti%e @ieﬁ@.rof 'F‘N} §,u£rﬁf"\@])G. 7 is a sectional view
perspective view o grain refrigerator according to
takdrealopy ekapth direegod 6OIRLG. The recei vi ng contai ner 220 is
provided therein wth a di aphragm 600  havin

t hr oUgR HrAhEAemp PAR Basad StErtuR ti‘é"rlglﬁ% 19725} then g hoj, 610 positioned
atUPRGFer RO LAt kb @%g%@glrs] glfbgec? i ARREAINBL S0 7R 4:BRxhausted to

grain storage part ower “portiorr florms an
thexlosves tpoBiaro tlirengte the? 2rouginthalenioh@y gThé napdxdpmui06dhas horizontal

t hr ou th hr ou hol f the diaphragm 600. Th ..
SUPRP TGP afo P20t R0 drlit SotROE 68D o JHR PR 81 20 is instlled
betRddd R &@%&na( B&he2hOYIndosraRe E‘L@bé)@ftinfoéa‘i’%BU Gs EQBled to a corner and
through hol'e by an exhaust handl’'eé 22T.

the other end is coupled perpendicular to the supporting bar 620. Also, one end of the

supporting bar 640 is coupled to the remaining corner, and the other end is coupled to the
supporting bar 620. A vertical rod 701 is welded to a center of the supporting bar
connecting the two corners in a vertical direction.

The vertical rod 701 has lower end and upper end each having a screw thread of a
predetermined length. A bottom part 710 of the receiving part is inserted onto the vertical
rod 701 through a penetration hole formed at a center thereof at a mid portion of the vertical
rod 701. The bottom part 710 has a protrusion jaw 711 formed in a circumferential
direction between the central penetration hole and an outer circumference. If the bottom
part 710 of the receiving part is inserted onto the vertical rod 701, a washer 704 and a nut

702 are inserted onto the vertical rod 701 and then the bottom 710 is coupled to the vertical
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As shown in FIG 5, when the exhaust handle 221 is

pushed right, the through hole is opened so that the
w@er@4essstored in the grain storage part 210 dPOPKR2004/000087

t he exhaust container 10 222 installed bel ow the

t hrough hol e through the through hole. Al so, at an

upper center portion of the diaphragm 600, an

evaporat or and an evaporator receiving part 700 are

instal |l ed. Bel ow the exhaust container 222, a
rod &r@ér edsloep partigndfdhe baidempart 7493is fmuntenigjon a cvowdating part of the

talle

suﬁé rtlng g!érgl((}%% F\n& €3¢ ag%/qa gcr:t&tn&%rta#f 1'1@: %%p%rtmg Grs’-_({Zgang 640 so that
mesomnﬁ@@ﬁhgmau ﬁkaw 15 taken along a length direction

of FIG 5. The diaphragm 600 has a structure inclined

t owaAdso, esuithy Bilbgh Qﬁolsen@x@dpmé@ theovrstical apd &/0d eamdeis then installed

n the grain

m§1 %rgeogr& tz@g’t Zre 6X Z{J;]?tgglt g%r)r d7tlhe PofRPEE Py J6 having an

emshmyugshnismedt houghlbeloa d Guidthabeizaphr REMGRR tHHS 705 fixes and
hori zontal supporting bars 620, 630, 640 vvel ded at

SUpRFEs B spRites. tulth 406 HihipB atsPBak PBRE37 of thestvaporetdr dpinserted along an
ot &ﬁﬁﬁlfér@@c‘g tat%g%ﬂ)ng ffig rﬁ) oOn& oeur%er lebe @ﬁ Gof tthﬁ éecewmg part is

suppor coup to a corner

ingtriedané ml;tallsd Oﬁwpehﬁﬁhtﬁ&smlﬂaﬁd btk @Eoth@ldnf]@wsunnﬂrtﬁd B&itom part 710
r 620, Al so, one end of the Eortl ng bar 640 is
of ég RufcEinecParth e Atdhigitne gheckoting Paré 40:tthe Zuidadubee i), ithe outer tube

72@0%[9' eff QibkNRI0 SHPREhARG R q{lbe6%£)4 t@‘b\ée sEﬁ@éd fa?eq Zr% preferably
el b8

ed to a center e sup
fonmmm satig mzherlaﬂ\xsh)at(dafdrﬁiaﬁom i3 mot Vﬁfsédi Odi|a ﬁhtiéﬁ@ltl‘gdlﬁtmghﬁr -infrared
he vertical rod 701 has | ower end and upper end eac
ragiaiethg & Bpricgtaaly, fopeisamar Riefeblsloacayssi th 4 PR 13, copfain amount of

mé&QfutD Whﬁ’c’i{ﬁl?ﬂ ﬂ@%eglferaft&?mrtﬁ&@d(ﬁfn%%g%ﬁ% i's inserted onto

the vertica 701 throug enetration hole
f or mAd extp@atoefi@eis inkieHebbetartemthaispomuertiboM0®find the outer tube 702.
vertica d 701. The tom 710 has a
THS kb iRion 70T SneliPis arieisBaling AT 29+ eXAvPR oA Haleht ine from an upper
! &in 1 Ld]
O P R PR 30 e POA S8y Plbwer end of
the efcaighvi g patr 131i. s Thesppreehdof be tsheighelité pat 7Bbds ddthected with a

2 t
e B 7 odalo b ara e B BORPR Y Top BB eent 3l through
thé B iNgk tthiseay3H R SR04/ 10RAPEY rRal Mgﬁr@&g%%hé Q&’ter tube 720 is

A lower portion of the bottom part 710 is nounted
mﬁiiﬂled aoha éapt Jusiacp af thefutar febe EA0p p die iupgertabes 742 06f thn cdecelvmg part

hag @%&eg‘ ég\{sfo‘?'rgﬁgr 1'01(1) 2 tcy]orfldrgcg sfile plg)or{nt)rll.ngl‘l?ea{ower portion of the
cyhndrlcal tube faces the top surface of the outer tube 720 and has a predetermined sized
through hole. The upper surface of the cylindrical tube is formed in a curved shape, and
has a through hole into which the vertical rod 701 penetrates. The vertical rod 701 is
inserted into the through hole of the upper tube 740, and the exhaust tube 734 and the
capillary tube 733 connected to the upper end of the spiral part 732 are led out through a
penetration hole 741 formed at a side portion of the upper tube 740. After the exhaust tube
734 and the capillary tube 733 are led out, the washer 742 and the nut 743 are inserted onto
the vertical rod and fixed. The exhaust tube 734 is connected with a connection pipe and

then led out of the housing through an induction tube 744. The upper end of the vertical
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the bottompart is firmy fixed. Al so, a guide tube
705 is inserted onto the vertical rod 701 and is then
WO peiabdsed 5 i nside the protrusion jaw 711 of PCTY&R2004/000087
bottom part 710. A sponge tube 706 having an
elasticity is inserted and installed on the guide tube
705. The guide tube 705 fixes and supports the sponge
tube 706 when a spiral part 732 of the evaporator is
i nserted along an outer circunference of the sponge
rofl yfgd Imvsotrwi@d&mre rth@ wipper7owfage of ke mep@ tuibe g4@axftth¢ geceiving part

r ed ont o f.ace .0
PR O AR PEL bRt BuR b ML RS fesposed 0
ext@ioe) VTHcge}QJ@Eéd u[ﬁsler bt fee tof i upgee tdb@t’MQ% Bl bzflaoeaptm such that
gui de tube 705, the outer tube 720, an uF per tube 740
1¢

the §apesad TR Po Fhetlikiseis Tancaalsdpe Addbisrtimodhe saper45 i adhered to the
I%r]fe{uggé)gd,g .5 el of a solid material that

frati oh'1 s not caused, or a materi al radi ati ng

far- iMfanehiel inr @gt atheed thePauttd aibeard0yof theaseeiviigPakt€is directly in
pref erabl e because it can contain a certain anount of

COREACK il thanEpiEr pral 788 efetfisr aYapeTater, tdee cordanagiion phenomenon is
t |
geﬂglgfeg 1(5)1%8% aﬁ&s Bé&f‘géﬁ [‘ ’gtz)er ges tt@é)é&%ﬂ?% OFED between the
ou&ematpher 32@3 and/ hé spirel ptdESSZi aﬁd tep@htntld stakpardf th8 tvaporator, a buffer
aped in a straight Ilnefromanu&e? end to a
58

mfits%lrﬁgnaﬁl HRH a%sr@ﬁg? a1 styrofeany betwgen trak RAREFXE anddhe outer tube.
uppe f [
'Th@ @Qapf?ﬁagg?u%ggtg\!&égér’]égis %Gg?]g sg{lélla% %s@ﬁbw htng alé E&?% Although
the $Vapmalen Hmdlmmg Ipad propgsed |terein tisi l:vertibaﬂiy dustdileidhad may be installed
refrlﬂ i S, |nt gguce into the straight |line part
hojizenta fﬁlcg,olt el B ive d}‘&?leisﬁﬂﬁ’é te 4hose 11]&'5,]':;3 rthe gﬂgéhat alteration
on7(fe@1gfn%h BOnl.ne top surface of the outer tube 720 is
i nstalled on the top surface of the outer tube 720.
The UPpedistasbetichdDview dfesraiecefrigempr pacdrding &stharpresent invention.
|, ower. t|o and. a lindrical side portion

d
The POWEPVBARTIGH Sofhe BRgin (SITESTAPT ds FonshbEed HR Son@giawith a water

cobRP/heAtEd APAEn %ralllé‘lewi@l%é’dh dikthe 720 and has a
predeterm ned sized through hole. The upper surface

of t e égldendl itheawatenbepoleg/beatenddOi is divized vieth sivepepoms by two
d25 hol o whjch the vertical r )
B3acRs 077 2t 180 SRk, BieFatt Dol bt Ma%r ke Beyt 150 gor storing

Wit&e ThHRUE B6ME a @boltvife MBRER)N HOBstAHH, onatﬁg dfapBragm 107, and water
exhaust tube 734 and the capillary tube 733 connect ed

oftthe whier sfpjaar pehdS@fs intieduspil inip thsagopl Water tank 40@d Autevaporator 160
is Erg]t’a?lgg Hn %P \(?vta% 8% oncgg | gtﬁ%é%ﬁﬁg med at a side

portion of r the exhaust tube

734 amé Ioh@rrﬁ@éﬂl tdoat Vis t pHdeidéd 3wathehé R dra@ittiont B&/i¥RSheHence, the
742 and the nut 743 are inserted onto 30 the verti cal

disphepsind 79 isqeeicrabhiefosmnd of en edipbaticawall.s 4 dahwetee tinkilBA is installed
befow %n(ﬁgﬁﬂr%]n R785%u & Hnat hot water is supplied by a heater. The hot water tank

130 is also supplied with water from the water storage tank 150. A compressor 110 is
installed at a lower portion of the lowermost room, and a condenser 120 is installed on a
sidewall of the lowermost room. In addition to the above-mentioned parts, various parts
such as a capillary tube forming a cooling cycle exist, but their description will be omitted
since it is general. |

In this embodiment, the grain refrigerator 200 is installed in contact with a sidewall
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then |l ed out of the housing through an induction tube

744. The upper end of the vertical 7 WO 2004/ 064587
WEOUKMERASD4/ 000087 rod 701 is protruded from t PET/KRR@X/000087

surface of the upper tube 740 of the receiving part

t hrough the through hole of the upper tube 740 such

that the nut 743 is exposed to an exterior. The

exposed upper surface of the upper tube 740 is coved

by a cap 745 such that the exposed nut 743 or the
of| thi evates coolev/bedterdl00At Thhigsain irefgigetate 208 s Tdsstiusted in a general rice

g e g LR it aHif B g P gpable of storing
orhiB6 &1 M MerRApace SudbiiRl by al wall RN ACEpivil bvapbRoSBI0idkixed to the

part 732 of the evaporator, dew condensation
walhby e fisingrimembergie2 &’ éu aispadedd thngraustetiagieparhd1 G tat eperate or stop

b 98 s 2o b ke a3 s G i Eop e cvaporato

258 16 A tRE c¥apBraBit BBORLAL 06nstht Ritigeedtud0 material 750,
751 such as sponge or styrofoam between the spira

par t Ne3R aarnperation wiittes gtaumb ecfrigerater @0@ pestalledrin contact with the water
nstruct as above is sinple in assenbly and is
Cdé%?%ﬁggr%ﬁE%%%Eﬁﬁx@he evaporator receiving part

pr op@skigh hahgdrituteSandedigh pkdure tolSiahht@@mprrdssétbd the compressor 110
installed horizontally. Hence, it would be well

is iquediest Beeh dhe penslensek ilRP e dTheprepsirey pf theafrigarang ispiedeged through
ol bl b 1 ARG ¥ porion of

the RVEpUraton250 Astadlbdwn thengralnGtoRge phe 2g0acifculty agbisathed exhausted
is constructed in contact with a water cool er/ heater

thnqyghian yrpeaeneiof vhe AvapgeriootHr Allgi thifsthferedrisqrpp circulates in the
I 1 [ I vi.degin t

<log 100 LANEPY S el B0 RE o F AP cOBRIRARE 100, s

retateio the comgresarltl0hno if then Sboprasged. 20\ twhis @ime, Isinct i temperature

md ro a cool. water tank 400 is installed on the
cogfralleir qrﬁrﬁffs thegtemperfurg of ithe comprsst b0l theafemppeagure of the
is ' | O, : . .
w55 AL ECRHESH e S A0l S 2880 gt s
gremcitoragd part dtardond4ilt.termiperatucarer rost roomi s provi ded

wi t h _heat _radi ation devices. . Hence, the i.aphragm, 170

" pALRE 5 P PBRobahecR P G o CRCRORT WasbdpTerence to
p&ﬁﬁléd LAfolifndnfSthdlebedt wAPbOah@Wsthb® bl RRESRARY I theSHE hat various

that hot water is supplied by a heater. The hot water
chapgds in form and details may be made therein without departing from the spirit and scope
of the invention as defined by the appended claims. The preferred embodiments should be
considered in descriptive sense only and not for purposes of limitation. Therefore, the scope
of the invention is defined not by the detailed description of the invention but by the

appended claims, and all differences within the scope will be construed as being included in

the present invention.

Industrial Applicability
As described above, in an inventive grain refrigerator and an inventive grain
refrigerator provided with a water purifier, since the evaporator is directly installed in the

grain storage part, a high temperature phenomenon at a center portion of the storage space



130 is also supplied with water fromthe water storage

tank 150. A conpressor 110 is installed at a | ower
w@oeootioerssof the | owernost room and a condensePCI/RR2008/000087

installed on a sidewall of the |owernost room In

addition to the above-nentioned parts, various parts

such as a capillary tube formng a cooling cycle

exi st, but their description will be onmtted 30 since

it is general. In this enbodinment, the grain
canebg ipgfe’ieatGdr 200, ismce rdlt el gdreidngreimat aetexppseld ® a uniform cooling

si dewa t 8 V[)ngé#%§45 z PgT/K 004/.000087 of the

er\?@f?ﬁ’i‘m& heersips, e OB R B8PYi gerator 200 is
consty lf)‘é?tfcﬂlar Nin2thd eg}%haxlefﬁge?ﬁor BRI IR 1R watd? %hh?ﬁier, since the
hole (not s hown), and has a grain storage part

refrigsadoit @1rglﬁlagmg)thenagapcga®)r o€ thengram iefrigeratal alsp an:eﬂates the evaporator
rrounded by a | ,270. spir.al .evapor at
off e §BE B T, g hdben e GOl BB g aepypee with the
teEPaffur®bf teyrinabm §1ta‘€lfraﬂl% PaAnd stk ih @h@@ﬁﬁﬁ%ﬁ‘lgﬁat&t £ the water
5°the conpressor 1 The tenperature control
stprgd dn thecopywaiet tash efdl pnalwhps kapd plor eanstant tzmetature
mai ntain the evaporator 250 at a constant tenperature.
Next, an operation of the grain refrigerator 200
installed in contact wwth the water cool er/ heater
wi |l be described. A high tenperature and hi gh
pressure refrigerant conpressed in the conpressor 110
10 is liquefied through the condenser 120. The
pressure of the refrigerant is reduced through the
capillary tube. The pressure-reduced refrigerant is
introduced into a | ower portion of the evaporator 250
installed in the grain storage part 210, circul ates
and i s then exhausted through an upper end of the
evaporator 250. After that, the refrigerant circul ates
in the evaporator 160 installed in the cool water
tank 140 of the water cool er/heater 100, and 15
returns to the conpressor 110 and is then conpressed.
At this tinme, since the tenperature controller 290
controls the tenperature of the conpressor 110 by the
tenperature of the grain storage part 210 or the
tenperature of the evaporator 250, it is possible to
maintain the grain storage part at a constant
tenperature. Wiile this invention has been
particularly shown and described with reference to 20
preferred enbodi nents thereof, it wll be understood
by those skilled in the art that various

10
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changes in formand details may be made therein

W t hout departing fromthe spirit and scope of the
WO nyvet458n as defi ned by the appended cl ai ns. BOEKR2004/000087

preferred enbodi nents should be considered in

descriptive sense only and not for purposes of

limtation. Therefore, the scope of the invention is

defined not by the detail ed description of the

i nvention but by the 25 appended clains, and al

di f f €édaimses within the scope will be construed as

being included in the present invention. Industria

Applicability As described above, in an inventive

grain,ref rA%@z[iﬁtréﬂigéﬁﬂ)r PRovidbaeRfh ¥ e @h@hd con®lner, a grain storage part
~refrigerator provided with a water purifier, since the
ingigligsomeho recelying ecatainey, fonstoaingedgrpim, aidban gvagratertformigg a cooling

oo s B ni PG By P L EST0 2000 G6acar

PCT/ KRR HROORBbratciiis Be 1REE¥RNbEChorNaf@ is Hist¥8d & la grain storage
the stored grains are exposed to a uniform cooling

spaen/Trthe giai stoxage peyt ki ¢eol darstared grabr.ed for a long-term
period. In particular, in the grain refrigerator
provided with the water purifier, since the

r ef r ,ger anThe b fideRdort dTel Qe ARt ofé of {he egﬁ;ﬁirmois is installed
refrigerator also circulates the evaporator 5 of the

at gegeter pithe £radh starige P it @ pjel shapedn e dangttodirgcgon.

performed in accordance with the tenperature of the

grain refrigerator, the grains stored in the grain

ref r 3ger at Dhic gath fefripevimdrest cl&nol 662, whdréi thoelapvat®lis received by

tank can be, al ways kept at a constant tenperature. 10
anGHADeTBY ETEE T/ KR2004/ 000087 Cl ains: 1. A grain

refrigerator provided with a receiving container, a

grain storage part installed in the receiving

cont &i ner , Thieogragt oufiigegatar gf alaim 3amchesdin ehvapepatatr receiving part is

formng a cooling . 5 cycle to keep the stored grain at
fogn?cglﬂ?fa( BasERLRFNING ISR t he evaporator is at | east

one or nore and is installed in a grain storage space

of the grain storage part to cool the stored grain. 2.

The ¢rai n T giageredtigaratof of tlainml l whedear the rvapreatof hahe plurality of
peSyap rators '&s [ stall.ﬁd ,

ent porfions on a plane of a multi-layer structure, and the respective layers of the plane are
connected by an interconnection part such that a refrigerant of the one or more evaporators is

circulated.

6. The grain refrigerator of claim 2 or 5, wherein the evaporator is coated with

a coating layer.

7. The grain refrigerator of claim 3, wherein the evaporator receiving part
comprises:

a vertical rod installed at a center of the evaporator receiving part;

a bottom part having a circular plate shape and installed at a bottom of the vertical
rod;

a cylindrical outer appearance part inserted onto an upper surface of an inner portion

11
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10 at a center of the grain storage part in a spiral
shape in a length direction. 3. The grain refrigerator
wobkoogloadssT | or 2, wherein the evaporator is reR€r/X®dodpo00s7
an evaporator receiving part. 15 4. The grain
refrigerator of claim3, wherein the evaporator
receiving part is forned of a material containing
noi sture. 5. The grain refrigerator of claim1,
wherein the evaporator has a plurality of bent
of 38 outes s cgnicsense ahthe dpttammart; pud ayer structure, and

the r cli |l ayers of th ane_ar 0 connected b

an 1 REOEOhRS R ETiEnes s of WD Su gt PafReingpneRler surfce
of ARCo@Er dppeSragdeARer ators is circulated. 6. The grain

refrigerator of claim2 or 5, wherein the evaporator

i s cOhewdn Whea pvaparaiyaisiingalled oy a 823a17sha]l5héng:r§ingth direction of the
veEt?JaH&ier ator of claim3, wherein the evaporator

receiving part conprises: a vertical rod installed at

a center of the evaporator receiving part; a bottom

part having a circular plate shape and installed at a

bot t 8m of HhfegroBrrefriggratgpiiciaim B vehergin dhe kedfomoparefurther comprises

© PRASIEATGE OAD AP B AR AHGERRE) heion v
fran tieudweer dicomferéeeence of the bottom part; and a top

part installed on an upper end of the vertical rod and
covering an upper surface of the outer appearance

part g whergj e bS A . ' i. r al .
shapg in a %ﬁ%hreﬁ:ﬁ%@% f‘gﬁ Elg tjh e%ﬁ egél{l/ gr [ glgﬁc ?ggél.{ %§>_e having a
pradetergrimidniengih rind en atasticinf is dhseited dntowhe veitical doé anattheraporator is

art further conprises_ a protruded jaw forned on an
WABE R a8 U] CUCHRETAGE of hesyptheticiiss®tabt i al direction

inmard fromthe outer circunference.

10. The grain refrigerator of claim 9, wherein a guide tube inserted onto the

vertical rod is installed between a bottom of the synthetic resin tube and the bottom part.

11. The grain refrigerator of claim 7, further comprising a buffer member,
which makes the outer appearance part to be spaced apart from the evaporator and is for

preventing a shaking of the evaporator.

12. The grain refrigerator of claim 7, wherein the evaporator receiving part is

formed of a far-infrared radiation material.

13. The grain refrigerator of claim 12, wherein the far-infrared radiation

material is loess.

14. The grain refrigerator of claim 1, wherein a water purifier is installed
adjacent to the grain refrigerator, the water purifier has a cool water tank evaporator for
cooling water in a cool water storage tank, and an identical refrigerant is circulated through

the evaporator for cooling the grain and the cool water tank evaporator.

12



10 9. The grain refrigerator of claim?7, wherein a

synthetic resin tube having a predetermned |ength
wane4iansset asticity is inserted onto the verti cCBCT/KRA004/000087

and the evaporator is wound on an outer circunference

of the synthetic resin tub. 15 10. The grain

refrigerator of claim9, wherein a guide tube inserted

onto the wvertical rod is installed between a bottom

of the synthetic resin tube and the bottom part. 11.

The grain refrigerator of claim?7, further conprising

a buf.fer er. ich makes.t oyt er. ear.anc

par't 105 ber b ety dkptof BE e S Eon b R fogps from the
evaPorRfdd o€ MHel digin AefFilaiatod Go He dobBwR¥ARAK 8V QPoratd?. The

grain refrigerator of claim?7, wherein the evaporator

receiving part is forned of a far-infrared radiation

mat erji.al . . The.grain refrigerator. of claim 12
wher e1 |6'n t hég% ﬁ ain n&?%ge é%orr adi 3@1—% nLEn’ﬁFtélFf aﬂOIrl‘pgS}ngegst.emp erature
cobérolldifer Béepiny the braigRnadeitonit aCdoabtihttempb@igd, Rl rdb@ RS circulation
jfturlfler is installed adjacent to the grain
0

Be rafdaqrantds contrpdledhy Eic tpperpives comsollar-cool wat er t ank
evaporator for 30 cooling water in a cool water
storage tank, and an identical refrigerant is
circulated through the evaporator for cooling the
grain and the cool water tank evaporator. 12 WO
2004/ 064587 PCT/ KR2004/ 000087 15. The grain
refrigerator of claim14, wherein the refrigerant
flows fromthe evaporator of the grain refrigerator
to the cool water tank evaporator. 5 16. The grain
refrigerator of claim 14, further conprising a
tenperature controller for keeping the grain
refrigerator at a constant tenperature, wherein the
circulation of the refrigerant is controlled by the
tenperature controller. 13
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