WD 2004/ 064587 PCT/ KR2004/ 000087 REFRI GERATOR FOR
GRAIN Technical Field The present invention relates to

~agrain refrigerator, and nore particularly, to a

grain 5 refrigerator in which an evaporator is
Wis208d/06¢¥7i N a grai n storage space as wel | aBCHIKR04/000087

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 tinme by preventing spoilage of grain and

occurrence of har mﬁﬁFﬂﬁi@ﬁﬁ{& @%l a| ners need
to be maintained at a Tow tenperature. Up to now, a

"variety of grain refrigerators have been researched
%ghm Yeagpred. Specifically, rice nust be preserved

ow tenperature in order for a long preservation

and a 'ﬂ:ecgrwtlmnﬁmmlaten $e£ brain Bftigehaton gl toré pati¢ula@Oto a grain
ety becones d,. For this reason, rjc

lr f':r(rétg) m g Ic,haqnocvgpc}ligerels ng ecb:@\?egr% stqragg space as well asem a wall of
caogmantsﬂomgalpagr @i Recpefht | gfifeabies wikie @HAROAR! fbred,Sat a constant

“installed in a wall. Therefore, anpng a grain
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fiy space, an area adjacent to the wall is at
the | owest tenperature and a central area apart from
is at relatively high tenperature. Like

‘the wal |
gjéﬁ'é?a}m%rtu gerators, since air convection

phenompﬁésd%fgrgéééﬁ? Iculﬂsﬁ?‘i?od Stuﬁél?%r@%nﬂﬂ e;; Fgeofgram

grain, 1t 1s very t to I nt ano

& P&@W@ﬁa@‘é hapniyh iifsestsn greinpeomdetinare nedd te duseme:htamcd at a low
ek ze r e S n

PR oDp B AP E FaThC R olBGHpi nlle S psppiched and
geedaved., Smdﬁ@albnatd mpstite measeedfat hdmnem;g:rattﬁle in order for a long

_gﬁg&@z{tﬂ'x%g afep%tte al tl]lisg% ﬁp 5 aI eﬁ% of E'ICB also becomes

rain refrig
gorttl e Fouthisaerso cioe enlatrefﬁgerame dawetieas emﬂo?;@d 25 the
wal | ed Recent because

usin rain.to_.be
peop! T aaHaR e RSt koot AR MU dtal Bherefore,
wabma" a; gan?hrrgée&g@gﬁgdgﬁﬁcﬁ %Qig't@ilihl/e gﬁgt@iﬁh@ﬁﬁ@%ﬁﬂ%@ame and a
ﬁ“r’}f g“’mit e Bplisat {ebahmla@ temperaiaeal Like general refrigerators,

ﬁﬂaﬂﬁr cGhveeHdR | phadonAok fid{de FEfrag é@gﬁ&{ Al lklﬂltedC(ﬂJE§B oWk Gfis very

d the wate

: both the grain refrigerator
: %ﬂ& 19 Faintaln an Qsisedl stasagsspare e Meifnsm. temperature. Incase 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
punfiers 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,

_howe_ver, 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
chest and a water cool er/ heater -are operated
i ndividually according to a 1 WO 2004/ 064587

. WOTIOpeEEEBa/ 000087 refrigeration cycle havi nRCEIER2004/000087
‘kinds of refrigerant flows. Therefore, the nunber of
“parts ‘increases and a manufacturing cost rises due to

a conplex installation structure. Further, the
conventional grain refrigerators have a problemin

rdiRber iRl dibfe tﬂa@iﬁg _tlsﬁtgléinﬁg oF! [‘eﬁfiée?zgﬂ ?{BEVE.V : 'J;]lgls' .ré,ctl.hg r?rlaulgxge.r of parts

of The Invention present Tnvention een
invreapesafd o manvipcturing /st tises dicoioenmmples iesthllapierofituetvye. Fndher, the

SO Oh SnEkrta U G o SO R AR RS 0 gpiy tquenty.

grain storage space, particularly, in a center thereby

Kﬁ&ﬂ’is:‘{]%n"?lﬂl,%{’n]{‘g%"? ns stored in the grain storage space

at a erature. 10 Brief Description of the

Draw s présent fhvértion Hae Getd Rdlle \in @W effortatogdodtenthe aforementioned

refrigerator according to_the present jnyention;, FIG
Qf%fbi?ﬂg B Celinly an Pl BF 1 PreGaBYERtER 15 fyprovide an evaporator
lidstalled fredrefmsiadlof Hgtadl kiokab® Bpaeé, JahRulaRY,ABQr RhRF theddby keeping all
FIG 3 is a perspective view of an evaporat or

- BB ths Sxie taege SRR RliAreRTtath fempe Rl os ent

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

BrieDescription of the Irawiegs per spective view of a grain

refri - i . : ' Lon; —
G R at B ROl bl bl gl o8 e W BlebctBingention
7 is &lGeis ppaspectivevwicwlof pn avapogter dndiliishrateds ae distatiation of the
Qfapbiafgr: 5 and FIG 8 is a sectional view of a grain
reaiprl gerator according to the present invention. 25
Best WHde? fsarpe@pective vipwOat art Hapbmtes adconinglio aadiheesttbodiment of
ﬁfé Ie%gqv%nb' ects of the present invention, thereis
provi ded 8§ 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

5 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

2
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refrigerator provided with a receiving container, a

grain storage part installed in the receiving
contai ner, for storing a gsfain, -and an evapor at or

formng a cooling cycle to keep the stored grain at a

MW0EH8T at ure, wherein the evaporator is aRCTEBIP4/000087
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 may be installed at a
‘center of the grain storage part ina 2 W

28R4/ RRAS] 4 18l KRR04/ &er 8 Pl ty 8 ﬁf]ﬁé:h? ]pblrﬂioﬁs on 2 plane of a

length direction, or may have a plura
 papliileyes seietue sheth dhap fthen respastive ldyespeof @erplmeuare woedeted by an

ielootIEIGSARSEL 48 58w OF kS B ANE M- GOUASEL A

by an Int onnect i 0 such eran
t he o riﬁe%rablwthe ceaApaabIT aeceivingipert tmaycbel raxtived b}Pmaéwpc&blby receiving

ived b
apor a?or Q%"%'c[':eg fﬂscoﬁ g %g%gq? Fya vapor i may be coated

"oothtaxiontinpdayeni st ure. Alternati veI Y, the evapor at or may

ed with a coati | ayer. .The eva orgltor

irefled peyycenter of
ale evap@toticciling phe; LVRRET avhx%%eéﬂéhﬁgp]ﬁﬁr%lapcaand installed at a

oLto art _having a.circular plate shape an
s P BR Vel Fodi e tish cues apesanesaaridpveiohonto an uppes surface

QJY b BT SoRion00fla8 ouftP BRAFRESRceRR lthe BORSRIJaftdard Y Q)P st installed on
é{])ger surface 10 of an inner portion of an out

BRAFFRT Bhibe vertical ied s covrrngantupperrsrfacetod gheater appearance part,

| iwhetedd the BaBhratof Y iHURARK u?&‘ﬂm?f shh%ﬁn\é(fé'n hccﬂxlecﬁo%dof%dvemcal rod.

covering an upper surface’o pear a

part, Thitbetten paxt may ythse mmseuaaarmnsmﬁatveﬂnmeﬂ an slpupml- surface

%ﬁ%@dd’]c}ﬁmjnfé’l] I e vert.ical rod

bot t om part ma&&?1 &i}eﬁg‘sr‘II %%%ﬁiﬁoée 5°uter gAY lée(felj‘cgw ‘Iﬂematwely’

Fothpig resin &ibe Ll@mg &mﬂmﬂeﬂﬂm@oﬁnd An alastlclty 1s inserted onto the
nward fromthe o

t
gﬁl% ?éd:Jrng n@ii:eee%%q%ter i gvltogﬁnde?rﬁfan ter T%CWWFW&# Eherség'ih?‘f‘lc resin tub.

Alsoea lgaide ng)eansprtaﬂettte it veeiikal fydghdy BoElstalledeetSdenGl Battom of the

_ Eﬁtﬂeﬂg?a{ﬁﬁb tbg’ﬁ vertical rod and the evaporator

17S wWoun

ORiPE¢unf erence of the synthetic
r esi n Altelmativefy, Sk atfdvg gtk rdftifPatbNS Sy f&@c@&lﬁﬂbﬂs@% bu{,fﬁr member,

0 y be installed betvveena bottom o e
5ich s, ol e it oo oEsShaRge fom the evaporator and is for

bt eRking b isling, oftheevaper@r. O "
gg[theg gorrprlose a bgﬁ r @e%vagpﬁviitérgr@%pﬁ?%%ybe formed of 2
el f%"éerﬁéf‘ich%lob@ spaced apart fromthe

evapoPRkRsbIRNwhtsr \/ﬁﬂ{ﬁer R ARG
VaDOr 2t or ?T o prtilier 1S 1 receal &c&t%"ﬁalé g'?a% Qefgéergtor, the water
plgﬁ%:é@scaf coal 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. 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 terperature controller.



far-infrared radi ati on materi al such as | oess.

Preferably, a water purifier is installed adjacent to
the grain refrigerator, the water purifier has a cool
wat er tank evaporator for cooling water in a coo

Wl 804/8587 age tank, and 25 an identical ref PCYERMA000087

is circul ated through the evaporator for cooling the
-grain and the cool water tank evaporator. At this
~time, the refrigerant flows fromthe evaporator of the
-grain refrlgerator to the cool water tank evaporator.

Al ter rﬁetréﬁ{ 7 rgt%rr Sifo rf%lt nf {hefg:]elts?u u%}eﬁﬁc%n be descné)cd with

further conpr enper a
tréferegeeao theraeéompyaymg cbnawa:tgsa const ant tenperature,

o \é\‘;ﬁ{ fioffiﬁtegesoéj,is rcﬁu | a? tgljﬁgygqf é‘l? gc')]‘?lg frif{')lgeg'?tgf {a.cré:ia o %-tthe{/%esent invention

200416625874 nfﬁf\éd:t@e 2664100 QR Q¥ dpordter idafubtedtes & installation of the
preferred enbodi nent of the present invention will be

&g@eﬁt?fed with reference to the acconpanying draw ngs.

FI G IRefsiriRs ARG ONAMd 2 b 8Widkfriethic| '200 [n%fxfdbﬁ@ %ﬁﬁ]‘%forage part 210

accordi n% to the resent I nvent1 on IS a
v/
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d 2, agrain refrigerato I nc es a grain
é%%@ecoptampr 2209 and ¢ygpeaktpes @49,250 ded 260 @etellaxi inghe grain storage part

CZQ@B%QEEGI%% vof} hgaboradi ation part 230 formed at a

I'ower portio the receiving contai ner 220, an

auxi | |'131|b>heaviafhelma1pm Z0Imaintaing theegtaing of the graimatokagefpart 210 at a

) g
e RLL b0 e SRR Bitpoiet T oing L BBVIES PR 1 5omarp gy 231 or
tobmpnessngl atefripeemtingd high teipBratufh auha‘:‘liigh rpaﬁslﬁé st@lé PBlotver 232 for

30, mBi.nt ai ns soft r.ai, n
SR 5{‘35{’13@3 g e e 9'“{9 553325&%1&%
ﬂi’@defrgexl@ﬁ!ﬂdﬂnﬁﬁﬁsw Byhthél o&ﬂﬁ@isﬁlsﬂr to %aéwft@ﬁperélﬁﬁ%e 99bW Pressure

-arefrlgserant [N tenperature and a high

-|6‘?f'é%e§?ﬂt

‘E@ﬁ‘?é‘“bé"“ﬂll blower 3¢r  inhaling air from an

ext er ithe aﬂﬂﬁa@' &%Jﬂﬁoxt B8 ddhalngdo al frefeRBd cAbS ﬁ%"’ﬂrb?%e presént
233 for_changing 15 the refrigerant” conpressed by

EBREHoBSK dlireothy conegied avifh benrarporaipis 240dl 250 lapdy 269 ge smmlate the
E&ﬁééﬁgl@rant using the air blown by the bl ower 232. The

auxi | iary evaporator 221 according to a preferred

enbodilhe grainstotdge port 46 dermed 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 info 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



invention is directly connected with the evaporators

240, 250 and 260 to circulate the refrigerant. 20 The
~grain storage part 210 formed inside the receiving

container 220 is provided wth the first evaporator
Kezonamaal | ed at a center portion, and the SBCIKBR0844b0087

‘third evaporators 240 and 260 installed between walls

of the receiving container 220. The size and nunber

~of the first to third evaporates 240, 250, 260 are

design consideration matters determ ned by the size

* Py oG Pyt e 2P e o e FyABIng 40, 450 334 260, may be

mﬂa@ayapneazgkmgéamankkﬁmgéhe evapor at or 240 to t he

“evapor tordéggé_fron1the evaporator 250 to

ev apo ixing 9fh3PRE Yitigby spuedts® hogomrﬁ@l of the receiving
@BthinkraI20) HBMRIROBOS, B032 2k evaftat R R isiliRd e spn'atl1 shape along an

evaporator - 250 and circulates in the order of

SVispeiramaerencs of therfixingzag 30% ped the Guaperdor 248 isfizedly supgorted to the
t heat radi ation
par g‘g%@bgéz%?%@%%%?ﬁg%e@a%%%t ors 240, 250 and

| 260 arl&wspeigethy wmbadnn@mssh@Wapgi‘IGAlzsm casaethatqundy onerayaporator is

| 240 2L Rlnato? 450 REERMY Boftlcs’, BExoBY BRRRARE S uniform

10

F@P’emaw@maﬁenﬁreslmaw li ary evaporator 221, and

the n er .of the gvaporat or s 250 and 260 nm e,.
chanodl0- 1< PSSREEARS, B B frabiaips Accordiie i maie tmodiment of
ﬁhemresgntm&nﬁeﬁﬂ is vertically coupled to a bottom 301

| of th ecel Vi n cont ai ner ts 303, 303',
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& innigledtin th5 réeeiiviti cohthied 20 keMERtaR a fliforhiterh d;raaatﬁred 302,
and t evaporator 250 is fixedly supported to the
fixi ng&F GBePSERor i dag p smuifislager; Ssu%rs s Eagislayrsthay @ plygality of bent
P on aTHDSonthlPldnb So BB RRMLed lﬁpé(\ﬁlde%eﬁ o@the %cceivﬁhg container
% se that only one evaporator is instal

t r3nd BouipeT af dhe 2espedtive dpxsre peeh pgntinn@,usasucbdthat the refrigerant

- biRRAARY m%@bﬁpﬂﬂtﬁﬂg‘is fa'ﬁbd!i i p%ﬂd‘&;y% i%@&@q?e%m of the

an ent| re space IS a ve view 0
Evelpoe Lovpingr 34k diThe fixmgdody Het ISeshbpﬁ!ﬂi imenplaief andt dvanection pipes

%I%é&ﬂg tlier}g @Eﬁv@qa edsrd flled +& Wﬁ%nﬂ%ﬂ@ %@.}Ho ;)or &t p402, thereby

. tapl e stucture
fizing the evaporator 401

FIG. 4 is a cut perspective view of a grain refrigerator according to the preseﬁt
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,



is installed in the receiving container 220 to

~maintain a uniformtenperature. The evaporator 410 has

a multi-layer structure. Each layer has a plurality of
bent 15 portions on a horizontal plane so as to be
Wosdondadaussed in a wide area of the receiving BOMKRI0M000087

- 220. End portions of the respective |layers are
- continuous such that the refrigerant circul ates.

Al so, the evaporator 410 is installed at a fixing body

- 401 -fixed to the wall of the receiving container

 220. The tixing.hody 401 is shaped in a.plat d ..
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Ipirqésaﬂbiﬁ@ntzidgﬁf i irélﬁitvﬁigddbnﬁﬁér Q?O B ﬁ}%@{nﬂdﬂ%?%%inﬁwﬂﬂg diaphrtagm 600
er eby I X] ng e evapor at or . IS a,cu
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glhghﬁ%ﬁsm forh & VRN RANstorh fe bgl@ 2800 i nMeft: 561%@ fhiths an exhaust

, _an evaporator 5017is dlrectl%.ln contact with
GPRipngr 228 reniagiingnareias PRUsters faugh theetieyeh hplgrof the diaphragm 600.
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is cl oége]%ogrﬁ il Elggt% 7 g@fﬁ;ﬁg 5%1?1&2‘ %’{}élg 5213%1%3@3%%% iﬂllfg@%“gh hole
dsgrebédsochat tleceaius storedl irethe gesiostarhger pabi2l Otdiegr oitlre. exAnBOcontainer

. e tor, receiyin art. 502 .1s ferably forned
7% BAPE bARE wf el of Btk e pistel e oARyat B per conter
ipatioats the diaphiagmof00; he RURRMLALAT adQIapResdrl Mceifing art 700 are

"~ the.eya atgr 501 is 30 ferably faorped_ in spiral )
it 8‘¥‘s 3%9510"{’ ﬁ’ﬁtﬂ"]ﬁ%t ey of CHEPECFY %?@%@%é@%?@f#@ﬁmmg

Q\copipakyElE alohe wah Helkga t&r_ ﬁ@ﬁsta@ed\.’p 2004/ 064587
PCT/ KéR%%QgI,OOOOW Fi 5.is a partial cutawa
i

persp & 3 aPmbly pegpective viswr ‘i’fg@ﬁaﬁo?nda@%%dﬁ Aeetipnal view
tidken PIORS £ Rhath A¥E&Moh ONFIGTRE T ecei ving container 220 is

-provided therein with a di aphragm 600 having

a

t hr ougihe KipbragaGef desit stancish inslingdgpward the thequgl hole A0 positioned

WP Bdntd? Wicrd of Juch! 46035 géa?ed i 'tl?eoéfﬁiﬁq{are%%% O Bl MBausted to
210 and a | p orns an

rain st or age part ower orti
hiowst portion ntheougle rthe Aigoegintiele nG18g  Fheidiephmigina (80 dds horizontal

Isvﬂilpgﬁgg thiRCsJ0) 5% U008 &d0l: ACeAhALMRITERT bor KB is installed

hol e © I aphragm 6 i's cornnetted

- betweémigropdisgonglrotnesshonergnd @i €iiei sopposting tedr 630 isgeotpled to a corner and

H&r&ﬂeqmnﬁ% %outl))){edalperpee)l(l %lLljlglt tohi%g dslugpo%t%n]g' 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 oufer 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

6
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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
grains stored in the grain,storage part 210 drop to

t he exhaust container 10 222 installed bel ow the
vo0s@basiol e t hrough the through hol e. Al so,PCIVKRE2004/060087
upper center portion of the diaphragm 600, an
evaporat or and an evaporator receiving part 700 are
install ed. Below the exhaust container 222, a

conpr essor 231 and a condenser 233 formng a cooling
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storage part 210 are exhausted to the |ower portion
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&he exFRerator AQ7 iapludes o siaishb Hndopart,&d rsharted it @ straight line from an upper
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gﬁla'_rﬂ%ﬁé 590000 zf H% %éﬁ{n% L‘iﬁjrocﬁl I} Jgjtheg&%ﬁhp fifle 133'?@731 through

tom 710 is couple e ver
tho Gapilen 3&2 BT/ KR2OPet/ I GABOD® Haciogl théQdp sukfdcewe themier itate 720 is

B BT ol R e G e o
pardn ofentd bvey [ppﬁ.’(ohl g Daylindtics] Addp&dén.satenatver portion of the
cylindrical tube faces the top surface of the outer tube 720 and has a predetermined sized
through hole. The upper surface of the cylindrical fube 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

' penctration 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



the bottompart is firmy fixed. Al so, a guide tube

705 ts inserted onto the vertical rod 701 and is then
installed 5 inside the protrusion jaw 711 of the
bottom part 710. A sponge tube 706 having an

dloawbd/oekssy 1S inserted and installed on the mI/KR20044198087
705. The guide tube 705 fixes and supports the sponge

- tube 706 when a spiral part 732 of the evaporator is

“inserted along an outer circunference of the sponge
tube 706 An outer tube 720 of the receiving part is

PR, & Rl B e o BisEY ot S e 1 Bf oifoeiving par

Itlﬁ'oatgthhB ghrpﬂgott hold\fﬁfﬁ:li‘d Gpplet mbg Mbesggmltao thepRutt 74210, expdsgd to an
et e75te0tertue7 n u r tu 4
Moo TR erposes opisatias et o igees ae T4s ANPa bya cas 745 Shch that

= %&éﬁ@b@ﬂ'ﬂﬁt 7430688 RS istconbdated. NRE Bfid Ahe,ithaibap 745 is adhered to the
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deformation is not caused, or a material radiating
fugperitybe 749 Byan 3dkesivee i on. Particularly, loess is nore
pr ef engablhenile GRUSE dvﬁer&%{é SR @bd 780 SP{He%&Iw"}ﬁEHéH iOfirectly i in

nmoi sture, which may be generated in the coo I ng

GpRiAGitWigh the spimh peij f38r of die @GPolator, dayr Aphdsgsation ghenpmenon is
%Q&rﬁé&jﬁﬁﬂe %[gp t5719 th %gte} lﬂﬁ)e %b erHén%p ﬁtg %8%;@ %}%tact between the

eévapor at or I ncl udes a strarght
Shigphdie (720 andsthe spicph part 782 alid tmrpramlu:p pllaiﬂnge:tﬁ dhet evaporator, a buffer
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. p ar t n3é evaﬁf)bstqn pmtruﬁelﬂasm'oo'trm smipltﬂm @lerblyrad frestiong. 3 1Although

nnect e

be hat
1 SRPRSGE Féceliinb ol prRB ML I pr el iglegy fanayapy instaled

Yl&ﬂzohhll}hu Jien2€) i Weuld dp infellamyterkidb® to/Bdse shillet B &He driipgt alteration
facin top surface of the outer tube 720 is

Oﬁ ?%%%“&%Wﬁ%e top surface of the outer tube 720.

- The UGS & he:tisdld vl Jffi%raﬁﬁ FeiidEr Gk a@&fr&m% e Pfésent invention.
e

opened | ower portion and cylindrical portion.

" The | éWetowB it Fii SHithe prain @Wgerﬁi@ru is gpnstryeed ﬂae@gact méth a water

boWer Al P00 iP dﬁarilfé?wﬁHEé’dh o&ﬁége 720 and has a
predeterm ned sized throu hol e. The upper surface

of t hedncipsidp g they watarbeooles/heasem@) fisndixided rivtodthedvarpems by two
t
ghx éqi}ﬁ) &hd ﬂ?ﬂou@ﬁe H@%eﬁnb%?trgong’iﬂ%g v%age? sli/oségtgqu%gt dlf{og@é storing

penetrates. The vertica
Wﬁ@f t Hn dhgghid h@ﬂne agbolt waseripped00tisi netalletOon the dlaplhegm 107, and water

h api Ll ar b nect ed
ARG b e fort s s8N plr e AR dhe Bl wh Bt 268, GG b o 160
tstinstaligth oman mmretallaiflt}mrcohnmeﬁ&i{ 140r nred at a side
porti f upper .tube er e exhaust tu :
T34 atle oy ‘8‘*%"&5‘1 Fyom ystlafB%‘dvfggmﬂ% e?t @B?ﬂ q’{@%s?‘sm the
didighragaal 1707 predérabld Sormee of AbaTistAH: @ELO0 8Bof WReMBAK 1305k instalied
{C’ﬂ%‘%ﬁ'ﬁd fixed. The exhaust tube 734 is connected with

e@fﬂh&gmp}'@esuﬁ% that 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 led out of the housing through an induction tube

744. The upper end of the vertical 7 WO 2004/064587
PCT/ KR2004/ 000087 rod 701 is protruded fromthe upper
surface of the upper tube 740 of the receiving part

Wy fbigldadshie through hol e of the upper tube 7eRmDIM/000087
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

like is concealed At this time, the cap 745 is

adhered to th (&Eer tube 740 by an adhesi ve,
w@%mt?réookeﬁh%g 403 che srie refigeton A porstfied fea gonoral rice

b8% Bhvihdsh dmdst hcle ot fcwnY, 4ndl hascegﬂaﬁcs&or b3t 116 ciRbledf storing
part 7 of the evaporator, dew condensation

WWW% spagesiorndsd by a7l 78n A spital prrporatas 250 isdfixed to the
out e t%ﬂ%n eg_ls &Q%Qtzﬁggégﬁ’aé of g{étﬁ%ggﬁg - pett fdr}g \(/)gertate or stop

- dhesteanipirgsepr g0 h'EleeWIapmaimecnoptndleb @99 mrdu:tcﬂmmhqdain th& gvaporator

S%EIE S n the spiral

égé &; %ée%%g&ou er a{tx &Is%n[l?ﬁ éerﬁgor at or

const rNuxt,etl opsraddoovfethe gradn mftigerator 200siestdlled immdntadt with the water
e evaporator receiving part

st Al h .t
%P‘@%@%&%“W@&%ﬁdﬁsﬁf@e‘geru cally installed, it may be

i nstalA Biih tdigpetanas b hiyh n‘d@dﬁlﬁd?r,eﬁ'igbranmdn@r&%&d\&ﬁ lile compressor 110

der t hos sk|I in the art th Iter
ﬁ?@ﬁf@ﬁﬁ tgeopdrpeer 128; dT kg Drgssiug of thegeirieany is \W‘*Eé‘\ﬁF‘P through
ﬂie @plihdi fibé, efI’hb @?d’sﬁir@-fed@@éﬂ%ﬂig@ﬁn{ 7] ﬂtklﬂu@é‘deiﬁm lower portion of

jinvention. shown in FIG 8, the]g):amrerlgerator

ithe %Ppgﬂ%%i%lastﬁlilpdda ibea SIRIN SALeAP AR He theg exhausted
H#3BugharPaipRt bl ofMnk Qvﬁﬁﬁﬁoroﬁ eI AREY Haf) %éjﬁeﬁ@éeratnlﬁ %u’culates in the

wat er cool er/heater O is divided info three roons

evarora 9 ringjplied 1in Ghey pep! 1@ter tible 14 b theowater gcmhrﬂmtela%& and
‘Pﬁﬁl‘ﬁg 1@ & 8%?{ 10128 & { ﬁ%jﬁ%ﬂe&gd ttﬂ?ﬁ:ﬂg; Solh&t %\E femperature

room a wat er I's’ins

_G@lﬁ{ﬂﬂm@?ﬁ a@ivrols hel tanepesature fof ttlkeecom$sor31]@rlagéle pemnperdts® of the

. Vab%{n’é?eﬂéﬁ?ﬁ%{} omh% ténﬁée a ﬁ%log eva ora%ut‘zgﬁ 1\%\)11asI qos%l?Ie t%léxamtam the

gmciswmgeeparttaamkonkt&ﬁtteﬁpﬁaﬂu&mer rmst roomis provided
.on, devi ces

Wt h adi at | t he ia hr.a 170

is pre erea%Ts)fn¥eg HO Basyeen ﬁaﬁ’&@ﬁ%ﬁm .es‘ﬂﬁjr?gt"%wa’feg‘?’ence to

pflflfd{reﬂl I&ﬁlbb&nieﬁts tiekdofdt \lwﬂ_ﬁb&ﬁicﬁmdﬁh &y dhare blfhlﬂﬁfl;ﬂn]tﬂé) ar% telf various
at ho ) I e a heater. The hot water

F%ﬁlgeshm %o 3 dctalfs gjp Iﬁa Ilnad% tﬁ)g;cm 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 desctiption of the invention but by the

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

the present invention.

TIndustrial 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 sterage spacé



130 is also supplied with water fromthe water storage

tank 150. A conpressor 110 is installed at a | ower

portion of the | owernost room and a condenser 120 is

installed on a sidewall of the [owernost room In

WHobd/flssh O the above-nentioned parts, vari opSrRrdohs000087

~such as a capillary tube formng a cooling cycle

exi st, but their description will be omtted 30 since

.it-is general. In this enbodinent, the grain

refrigerator 200 is installed in contact with a -

sidewal | 8 WD 2004/064587 PCT/ KR2004/ 000087 of the .

- \GaR be pewnied/ halke.esinceod! ﬂTPhsimgd arginy efer ¢xgesedtiora poiforms cooling
_ i ng an exhaust
SAMEIE, B e indbal BD LR 1hrins ORI 00 Dot 210

capablle mftiwiagrin e g@hﬂaraﬁlsgelraﬁoraprowd@cbw:thlthesp’abe purifier, since the

Sullsjif( i qmudc%gﬁthXn%qum%Z}r fof n%&hg%%ge a@g%}% g‘é‘d&é‘fs thg' evaporator

spdbe mfer tpueifigr mdnthsttennpgemﬁabdnuaﬂﬁ)s pafomped i acmrdamt:@ with the
| %em%a RE-d e%s%{: Th {D(e)tpg (g)l‘rlg{nrrglélj@eezr%@% %;ud the water

rsmrett]althe &)hlaarmamroai bé al%{rb lebt & a‘é@i%ﬁt&fn pblafr at ur e.
-Next, an operation of the grain refrlgerator 200
Jnstalled in contact wwth the water cool er/heater

W || be described. A high tenperature and high
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

'I
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‘changes in formand details may be made therein

W t hout departing fromthe spirit and scope of the

i nvention as defined by the appended clainms. The
preferred enbodi nents should be considered in
ARmbieidgye sense only and not for purposes miT/kr2004/000087
l[imtation. Therefore, the scope of the invention is
defined not by the detailed description of the

i nvention but by the 25 appended clains, and al

di fferences within the scope will be construed as

being included in the present invention. Industria
Appl | BiMs: ty As described above, in an inventive

grain refrigerator and an inventive grain 30
refrigerator provided wwth a water purifier, since the
evaporlat or Agrain re@igerajorippestided vath 4 recaiving captainen, asgraingipsage part

G504y 8 A TRSATRAY ORISR 1 7RG o ol
Pﬁﬂ¢KH@@@@ﬁ@@&@&immamlbehpmﬁmﬂmted. Al so, since al

the st d grains are. exposed to a unifqQrmcoolin .
envi 1 onieiin Hel AR Rr it 0HSCRne' & Bttt df BaBAg] bl Y aip somee
speace oflthe raimpssrhgeqpaktas coal thetstogedygrainn ref ri ger at or

provided with the water purifier, since the

refrigerant circulating the evaporator of the grain

refri gerat Orheahsin rdﬂi%@&bﬁf%ﬁai&h?wﬁ&éﬁ%abpﬂle evapBfatdréIB installed
water purifier and the tenperature control is

AEF FeBHR B B EurersRt dn R ehage Inalpngthirsclonf { he

grain refrigerator, the grains stored in the grain
refrigerator and the water stored in the cool water

tank can bellgl siply seftigamioral cdpimdrs 2awbereiatiresvapaipter isyeceived by

- YO RP0AIR 84587 RET 1KR2004/ 000087 Claims: 1. A grain

refrigerator provided with a receiving container, a

grain storage part installed in the receiving

cont aigner, r i [ n n .£v rator . . .
Formry o cHBferih Dby OF Buth 2 0RGAR Y BRBORLP Lecsivine part i
foringdvof empierizltcontainingmeistira 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 gsai n rEdergrge teftigaratof ofcdlgin, Ivheydie the iePapdfordfas bfurality of
e %grrn%}lsocgnsa ial?me! o at J%tllll:iﬁgycr 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:

- avertical 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 pottion

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

.of claim1 or 2, wherein the evaporator is received by

an evaporator receiving part. 15 4. The grain
wel fobgrist or of claim 3, wherein the evapor a@IKR2004/000087
receiving part is forned of a material containing

. noisture. 5. The grain refrigerator of claim1,

wherein the evaporator has a plurality of bent
portions on a plane of a nulti-layer structure, and

| t respective |a e ne are 20 connected -
,k?ggna?fﬁflﬁ ﬁeﬁ'gec%%%%’ogtﬁﬁmﬁtu%ﬁlat hat a refrigerant of

t he ongopparfipstelled\vann Ihpﬂﬁe@ efd biSthe Gdriicall ko208 coverind A€upper surface
aim2 or 5, wherein the

g%l nrefri erator of c

g’ﬁ@?ﬁf@ﬁpe faneepaited with a coating layer. 25 7. The

grai n vwigkdih @R MMafbratef isChaMedin MGFLisRaptNg i ld@e@ion of the
receiving part conprises: a vertical rod installed at
geidigplred of the evaporator receiving part; a bottom

"part having a circular plate shape and installed at a

bottom of the vertical 30 rod; a cylindrical outer

appearfance Buraraip rfdigerator efrelaimh wherpiarthehotiomamridhuthsn comprises

'a dQ&) Jvér ?J}meé' %Irlrw égengug éSt%Zre /aH(IJIIZCU.%Q?I ILQI%P glsrectlon inward
an ou er circu ce o

tffapltpam!tellqnsmfeteacb on an upper end of the vertl cal rod

and covering an upper surface of the outer appearance

part, wherein the evaporator is installed in a spiral

shape % n a Tiengtih reftipaatt oficlaim 7herbinedyhitetd resptmbShaving a

P o, A BBl el R oot b e pporetor i

wpmet orsaty dubtt eirdunesenk of tedy@hétusdiefuent i al direction
inward 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 predeternmined | ength

and an elasticity is inserted onto the vertical rod

and the evaporator is wound on an outer circunference

 wio Jobmssssnt hetic resin tub. 15 10. The grai NPCT/KR2004/060087

‘refrigerator of claim9, wherein a guide tube inserted

onto the vertical rod is installed between a bottom

of the synthetic resin tube and the bottompart. 11.

The grain refrigerator of claim?7, further conprising

a buffer nmenber, which nmakes the outer appearance

part to be spaced apart fromthe evaporator and is for

20 pressent i e Qtaﬁheﬂig&gto@fof clagn avppbéréih Qhie rebifaerabih@ows from the
%raln refrigerataor, of cl 31 m 7, wherein the evaporator
RARSTAIPTRY he-grin relrigeraiprip the spolvater ank AVARaRaleF- 1 adi at i on

material. 25 13. The grain refrigerator of claim 12,

wherein the far-infrared radiation material is |oess.

14. ThE-gr atbe Leain ivgfeigeraigr off claimilh furthen cqomiprsiag \fa tapperature
F&Hﬁﬁ&ﬂeﬁfor kSepinBShadihiR fetrifdMACRT ﬁ%n& Eﬁapglra d) wherein the culation
refrigerator, the water puri |er as a cool water qﬁ

&f theaeTagerantrineontralizddy ke tampesatuzsrconimolien.c ool  wat er

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/ MD04/ 000087 15. The grain refrigerator

of claim 14, 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
keeplng the grain refrigerator at a constant
‘tenperature, wherein the circulation of the
refrigerant is controlled by the. tenperature
-control ler. 13
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