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| grain refrigerato

PCT/ KR2004/ 000087 | PEA/ KR 20. 08. 2004 REFRI GERATOR
FOR GRAI N Techni cal Field The present invention
relates to a grain refrigerator, and nore

particularly, to a grain 5 refrigerator in which an

“evaporator is installed in a grain storage PEAFAKREZ0604/000087

grains are stored, at a controlled tenperatur
Background Art For the purpose of preserving grﬁzu AY/ R 20.08.2004

a long time by prevefiiRige ‘Ilcﬁg%di{(ﬁi@l\f' 10 and
grairn con

occurrence of harnful 1 nsects, al ners need

“to be maiintained at a low tenperature. Up to now, a

»ﬁghﬁ%glﬁldgrai n -refrigerators have been researched
an evel oped. Specifically, rice nust be preserved

at a | The presspein@éntion related tIL bra OfefledrRBE an®HRSEHNALIAR t .
ratection frominsects. flZgoi ngﬂso, tﬁi‘:lljflavo"'Dag“’un

angl,'ga , ec, By, "
) fﬂ%@b%ﬁ\é@ﬂf%@o@,mﬁ@ﬂeg i & granstmagerspses whire grains are

rsgj‘rgd,gg,;g&ﬁrbge&%?egﬁﬁg devel oped. 15 Ln conventi onal
[ [ s, an evaporator is installed in a

wal | . Therefore, anong a grain receiving space, an

o dipdGgpt to the wall is at the lowest tenperature
ang ;] '-cener?al area apart fromthe wall is at

rel ati Vet the phugbsd epedeating Brait Fde@ B8 8RIby preventin spoélage of grain

refrigerators, since air convection phendrmenon |nside
tFHGECE (P clrrodul| mgsdts deraive corfaigersi meedi to bs maintained at a low

thnkderBidel tH BRIgREA \Y . ace £ 0

unil1fc ormt enl'gjer atur é.anlvﬁﬁ%tgs‘gf %Hul1 Zl%fg}{&%ga?%rgghafﬁ ‘éﬁ’eﬁi fgsearched and

develongds abpracHicalty dice muyst deepredertrdsitneiing teBApRIh@s iR order for a long
' greater .

di.ffi.culty becages . .
Rﬁ%@%&ﬁ‘g{‘ﬁdﬁ Bli%ﬁ“ 9L 5B} 19585k ?ﬁgdf’% sPe isclaven P ricpplso becomes
geddat o iligreasonptider cally Rf@gerftbrs Hade b_&rzﬁde%lhgéct i ger at or

at a lpw tenperature, dew condensation occurs at an
area at] PSR erpipdeifigeratergas expparatdrrs tustalled in a wall. Therefore,

Al oBYL frai’RcdRAGE Eﬁdd,’an*%?%ég&eﬂ%%? R %ttﬁ)e ‘ weﬁ%e%eaature and a

water of appropriate tenperature, water =~ puritiers
(Rl ared apagh frame theovall is et tsintivelyehigie toesraityreh o Litke pehtal refrigerators,

ah&ckifi ' ' ditionally, in order to reduce _ .
Sheckt S A0R 0580 S R b et o S, i 1 very
difiarta mayntaic an steralt soehgeishiceio i e tdhRirdure.  In case of lazge-sized

g{nrl er at or ag&j,t he wat er cool er/ heater tends to be _
éev eTegrb%eaajtors 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

refrigeration cycle having two kinds of refrigerant flows, Therefore, the number of parts
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. conventional water cool er/ heater, 30 however, a rice

" chest and a water cool er/ heater are operated
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i ndividually according to a refrigeration

cycle -
havi ng two kinds of refrigerant flows. Ther#GTéKRB904/000087

nunber of parts AMENDED SHEET( ART. 34) IP 20.0
PCT/ KR2004/ 000087 Till /KR 20. 08. 2004 i ncreases W 08.2004

mhitehedtand a %ﬂ%ﬁ%furfn? E:g& i dhPtod &)ﬂfﬁ%xfigllstjﬁﬂﬂoﬁl stdbiu ) Further, the

structure, Further, conventi ona
r EQVERGAL R rrfRgeratorphaisiaqoblemtin that malfinctions mag ocmy frequently.
occur frequently, " Disclosure of the Invention 5 The .

© present invention has been nmade in an effort to solve

t Biscloswreafithe Imeetdon pr obl em and accordi ngl y an.obj ect:
of the@r esent. inventi gn Ls to provi de an evapor at or
. i

i nst al 184 PR*BhMVALqTe PG efs, i g offst & selwe the aforementioned

ppoblei)aaf laycortifet® &£ 0bi ' |, Arai.ns
stored in the grgl?n st ()Jrggtg&epg% cgsegfﬁgk%g’r?s gﬁt&{)@idgan evaporator

t BipRehin Ateloside o gssin Stosegs graropanfculaty, Br @wbmesthelely keeping all
bﬁsgw%qﬁid&r%hn ' In.refrigerator

:lggcordi ng to the %frog%(g% acl%r?ggén Ifsﬁ??&"ﬁg&mﬁ isa

per spective view of an evaporator and illustrates an

imgﬂhés@ﬁbg&&;#egﬁ evaporator, FIG 3 is a

per spect | vV agf‘\“@vaporator accordi ng to anot her

enbodi Fiht1 ik sechibnilReewP 65 8ftn ieﬂ‘i’g%fhttéroa%orﬂn?to ﬂ;egﬁ%@nt invention;
cut perspective view of a grain refrigerator accdrdi ng *
tot hei?g(ge’s ¥t PEIFRSGEYR ViSH: ofanzevapotator aing dHostmbes cmt ias@lation of the
Reasdeeli ve view of a grain refrigerator according to :

the present invention, 20 FIG 6 is an assenbly

per spebtd-\eisvi mspettivel Gew Bf afil@apofatos adtofdsd t@mhhefigmmimcnt of

ttﬁé‘gﬂaseilt%%n length direction of FIG 5; and FIG
i's sectional”’view of a grain refrigerator according

to theFjif.ebéni citny@ileeOfe vieRe st a'%ﬁﬁ 1@,%{?3 v Q@Dpﬂtil%{o the present

LQ; bnyention 25 To achi eve the above objects 0
> invention, there is provided a grain

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. 3;
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
contginer, for storing a grain, and an evaporator forming a cooling cycle to keep the stored
grain at 4 low temperature, wherein the evaporator is at least one or ﬁmre .and is installed in a
grain storage space of the grain storage part to coo!l the stored grain.

One of the evaporators may be installed in the middle of the grain storage part in a

- spiral shape in a length direction, or may have a plurality of bent portions on a plane of a
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container, for storing a grain, and an evaporator .
formng a cooling cycle to keep the stored rain.at a

| ow tenmperature, wherein the evaporator is R%TAKR%M/OOOOM
one or nore and is installed in a grain Stormmgoggmo4

of the grain storage part to cool the stored grain.

Qnelticlhiydrhenemap ei dat B YeBctivaSladds o 0P HIAR &ledéﬂnﬁecced by an
of the grain stora e part in a spiral shape in a

- VBiFGTRRERTOR B SHED TBR: TRy SEPLOLEG PR GIINQry SPAPOERRFS s Circulated.
porti omgef@ni9, hk 8o ,
.PCT/ KR2004/ 000087 IEF!’;EA/ KR é@@%’%@%ﬁ*ﬁ%"&ﬁ}we&wm receiving

m%ofmwcnﬂapntaheng mopene.i vAltdmatively, tfe ey orgtbamey be coated
%’? ? by an interconnection part such that a
rigera the one or nore evaporators is

~circul Hhedvapoﬁt@frﬁicﬁﬂhglpari hey exMapas QErtitAGEd iﬁ'sﬁﬁecpﬁrtﬁe middle of

niﬁg be razcel ved by an evaporator receiving part forned
o~ §V PRI Tafe IR PTG heftampaxt brdng Alciretlanplateethype andgnstalled at a

- QBPEV TR veIRAl BRI GQF1iRE caPoiki %ﬁp@&r&ﬁ&tﬂaﬁ%geﬂgg&tf}m Ugper surface .

evaporator_receiving part may ¢ a ver
i A 2L dRtea gostian wof an putd ciscushferenbe obtha rbottahq:anr ekl wpq:grt installed on

r a.circul ar ate a '
PR PEr el Y R RRED ol Rt B Wt o % s Sppearance par
Cylergin theakpovatows inseiod & ARG BRdk i Q&ﬁgﬂﬁﬂre@ﬁﬁxpoﬁﬁb vertical rod.

of an _inner portion of an outer

rf
i r ounti R BT RY fhidher SAMpHRe & Prvyded fappfopmed on an upper surface
ithatdtlih edirentna dRLEsH Q%rd) ofnfe YiGEL élfcﬁlnférgrgoeangltemanvcly,

covering an up %er surface o e outer pear anc
ﬁéﬁ“{m‘?‘c wsx@r tabé, heviag évprsdetannuined denisthsdral h:e dlastlhcr@ ﬁpm‘eﬁled onto the
s}gﬁfé@ B on of the vertical

bot t orﬁ0 péa\d?ct1 h]r@rgy IJTB §%10u nﬁ? PR QUIST (FaPriranes ?%g@\? Syﬂtq’enc resin tub.
ﬁ"dﬁm@cglm e insptad &uo ftlaﬁ:eerhw 6@ inaybednstalled between a bottom of the

al rection inward fromthe outer
%ﬁf‘%‘gﬁ%’ga %&F@Hﬁ%’l%t y, a synthetic resin tube
haV' NOARerdtRER! BleMHROH ohafh 9 é{d%r %Ehﬁuﬁﬁ.& &rhkish 3 buffer member,

serted onto the 15 vertica e evapor at or
Ates ghe autebeprerrants pantfte be spaced faptih oty mmaxapmamr and is for

s o WL e KA 0 upa e et

garrinfieed cadiation mateniabsmhds Idees.bot t om part .
Alter egralnrefrlgerator may

t he abgyv
furth rrefglg}byia Jater 151(5 EiS 1pstalled 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, At this time, the refrigerant flows from the evaporator of the grain

refrigerator to the cool water tank evaporator.

Alternauvely, the above grain refrigerator may fu.rthcr comprise a temperature
contmller for keeping the grain xefrigerator at a constant temperature, wherein the circulation

Of the refngerant 15 controlled by the temperature controller,

Hereinafter, a preferred embodiment of the present invention will be described with

3
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whi ch nakes the outer appearance part to be spaced

. apart fromthe evaporator and is for 20 preventing a

shaki ng of the evaporator. The evaporator receiving
part may be formed of a far-infrared radiation '

materi al such as |oess. Preferably, a water PUTYKIR2004/000087

is installed adjacent to the grain.refri geratoIPmR
water purifier has a cool water tank evaporator for 20.08.2004

Crefkdnidd to'\BE QEconthafyial &l ;er storage tank, and an
identical refri ger%ln 'S rcul ated through the

evapor BKrl o seghonal Nigw dfer grii refigethtoheccomily R3havetesnt invention

t AR / t this tinme, the refrigerant flows

(P IR PR 2 yhspelve g o A et s o padation of the

ovaporgtat.er tank evaporator. Alternatively, the above

grain gefriger r may further conprise a tenperature

contr ._O#F%P’%&P%&(géﬂi Y % A& AR MmiAeeraior 2Yinglnges agrain storage part 210

dnualed Ahsid AR @ niaBLS B Ly 3 ofq &N ;

rcogfgi gerant is lc_g%t roll edﬁ%)’/ gth}%%et? ééih%‘gnru%ﬁir@%med & ¥lower portion
b Hicpiving goitaipgielPane enxiliarypesapemtoe 222 ningailatetidofs wall of the

BRI £85I ind Nt i d ri W t 3 . ‘
AVENDED SH %HE'FW %%W%?og% “W’E%AF}@F@ ‘grain storage par:
200 oBthe gensivingefmtanar®26.0 t he acconpanyi ng drawi ngs. -

FI G | spa . sectional view of a grain refrigerataor ]

accor élj? egh?% . ?cf@tll?tﬂ' Bat P irﬁg‘éﬁﬁit@ﬁt ofy pefTigprant, and ds grovided with a

RenpRER RYE fot ipRissia ols il . a
LgLalLation of ¥ e e A el Rbe BAFE R prossure stae,
s r2324oninkpling &t froyematerio2 @6d blestinglée inhgediin, and a condenser

3b install ed inside a recei

2o T RRAA (e Mgk Bnpnd Y BRPAmBSE%F ST e low tmperatore ana
B AV prepome iefrigeradt uking teeReilvivA By R B1aWEEI32220, an

auxi | iﬁ{eya evaporator 221 inst al_ﬁed i nside a wall of ,
t he [ecelu@[flha EGHPH et 10385 0rding, ey RFfpmech prybodimentogfothe present
arveniBf0is Giséotlly! @Snkded ROMOMAI dva a : fio ci

tgﬁ? receivi ngB/cont ai ner 220. é%gﬁgl'lﬁg&%gg@ ?%Odiaé%%gﬁ to circulate the
PAlge™880 radi at es heat of refrigerant, and is provided .

oo nre R Raa il B RS e ot i 20 i 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 evaporators 240,
250, 260 and enters into the heat radiation part 230.

Pre{‘?crably, 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
the auxiliary evaporator 221, and the number of the evaporators 240, 250 and 260 may be
changed. TFIG. 2 shows such an example.

A cylindrical fixing rod 302 is vertically coupled to a bottom 301 of the receiving
container 220 by bolts 303, 303°, the evaporator 250 is installed in. a spiral shape along an
quf_:er Cirt‘:umferenc‘g of the fixing rod 302, and the evaporator 250 is fixedly supported to the

| AMENDED SHEET (ART. 34)
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- 230. 25 Preferably, the evaporators 2

a blower 232 for inhaling air froman exterior and

bl owi ng the inhaled air, and a condenser 233 for

changi ng the refrigerant conpressed by the conpressor

231 to a low tenperature and a | ow pressur :
refrigerant using the air blown by the bl ovﬁpw4/000087
The auxiliary evaporator 221 according to a pi¥IEA/KR 20.08.2004
enbodi ment of the present invention is directly

W@H@dﬂkh*ﬁﬂ:@%@m%a& A6tSo B4 QhakeR0 and 260 to
circulate the retrigerant. Thepgéal n storage part 210

f or medT4s i dhe prabedimenty shegrrc h F3Endr inpcase jthat sndy iope ¢vaporator s
' ha..fi ‘ . ' L QL. . .
e R SHRRREP 290 KPR ER) e Theff EMARApe o wmifomm

derop280re theughdnd do betiraeprrenal | s of the recei ving

cont aigls{azzo. The size angj nunber of the first tho ,
third EVApOr &t REEP5AYe U8 Of 38 FVapQIatgpagegrfing to another embodiment of
ahnseaar abtmidoat ters determned by the size of the

grain refrigerator 200. Al so, the refrigerant noves

~ from tidhE Aot apeyararrior 4YPhas wosvitiele svgive sthenone evaporator

24Qstall 2P th2R0e 13 oSMERES2I0Nh S diGinNG] 'ﬁo@géﬁgkag&'ﬁggrt |

are et $vapemior $ie hehapesdti-laies otrudtive.  Bachi layerbys elurality of bent

' i _a -l ow erature by.the evaporators . . .
TR Sh e oo el REETS EHEubH i ak pem o Mibpoeiving contaimer
220, End pongorzueh e @ésp&tﬂﬁ(ce}éﬁ@@r @k Ofcntidddhs K2R @A the refrigerant
260 may b changed, FIG 2 shows such an exanple. A .
&F?lll?fa% Ao, the s egoraisy 450 5 insfalled atiadixingbasy 4Pl Saed to the wall of the

i e YA c [ ne b olts. .. .
i 20 iy Sl Yy R B £ il s BriBecion pipes
spincingsthe pspedtiva dayars arofiset todhe fiximf odya® 19fa fitiag clip 402, thereby

1 X an@dnd the evaporator 250 is fixedly
%&éﬂ A Lot uof") E\BeD aheey {ART, 34)

PCT/ KREGO 4/ 80D 68 7perdgebitV el w0008 . o238 4efrigk2tdd hebQHind 0 the present
?lﬁrr?t'f' xing clip 304 so as not to be shaken. Thus, 7in
"% odi nent shown in FIG 2, in case that only one

evaporaes eshfodith & SBdv-L 8, FIh@; ?’é %:g Ektnggﬁatﬁ AP R aﬁ%@gcro%acted with

is preferably installed, t rntaining a u
iRy ennst gﬂ@gtﬂ_}gﬂgg@ﬁq;m craposter reeciving part 2 BheB that & sall amount of
g%%%g?%ﬂg%ﬁ%#/ 1n%ie &ra‘ T S0t 2BRGALE] kS é’Jagérg gL O anot her

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,

FIG. 5 is a partial cutaway perspective view of & grain refrigerator according to the
present invention. The receiving container 220 is provided therein with a diaphragm 600
having a through hole formed at a center portion thereof. An upper portion divided by the
di.aphragm 600 forms the grain storage part 210 and a lower portion forms an exhaust

<container 220 containing grains exhausted through the through hole of the diaphragm 600. -
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the present invention. In this enbodi nent, an

evaporator 410 has a suitable structure when one

evaporator is .installed in the receiving container

220 to mai.ntain a uniformtenperature. The_eva f

410 has a nulti-layer structure. Each Iayef@ﬁ%aoﬂ%oos'}'

plurality of bent 10 portions on a horizont alPRIAMKR 20.08.2004

so as to be distributed in a wide area of the

iThe eirvightholOfit thd diphrag@y $00 EehnRQSd t@@%eélfnfgtﬂtﬂ,ﬁ {(not shown) opening or
e

respective |layers are continuous such tha
_FE‘F”BEG&%WP@ g@f’@ﬁl%%@“‘ﬁ&@@,ﬂ 2he evaporator 410 is

| st alAthoth iR FEX ey o AlglHat B 20 i AEINRLOhe trough hote.

the receiving container 2 X1 ng
srpseed sorthet the gmins stomdl indhengmein woragd pes210chiop @cthe Bghaust contsiner

BOF 1lsFROE oY b ko RUE ol B8 phehdien ol O Aud B act Upper center

- putipnroft the didphraghl 600,4ad Svabosdtdr RRT SR RGhIo¥Ro rMivig Bart 700 are

ﬁ{s[gx n r%ﬁrl‘gﬁ{ ator according to the present

Ied-i giplo % a‘@ﬁﬁﬂ?&ﬁﬁ% 2 sheARRPrESs O3, and a capdenser 233 forming
B CONRERYAE aRAL With (ROLvbrhRE oinfpiact ed with grains,

and ts_installed inside an evaporator receiving part

502 sdidh: 6 Anen asssmhlyl paspocinte vEw EFIGDGS tnd BIG Ohisal setional view
taled 5]@5%[ Ehgtﬁ-diirﬁctfb%tof%?@dfnsed at the evaporator. The
rre

evapor at or ceiving part™502 is preferably fornmed of

| oess Thandtiphmenl G00eths arstruptard indlided 1ORAARKE BYoukh hole 610 positioned
%yléenﬂerl cal ft»;@g ca&abl- e of receiving the evaporator

G HE Herept sughsthat the grains storsd dn dhe graia slapsgsgpana?i0 B gxhausted to

ths lpwef @oaRLYthfzaeg. }/ﬁﬁd&gﬂ Kl 'y, @ 8idbhragm 600 has horizontal

circunference thereof soas to radiate ¢
TIRBOTHHE HaTs28y 6801640wridyd apfey, carees. eVEigGsuppat bad 820 s installed

@e%wwq{v%rrﬁ&}; f L0_a,spiral shape s .that the
ev apcl)1 rator %?’LI (?]g&? Sgc? g?\e/'%%of) ﬁatsﬂ%pog\’/‘%&ﬂr 33@ is coupled to 4 comer and
the edlieyieng mamt_tplﬁi)ﬁ?pﬁid&dsﬁ tbSthfa spﬁfoﬁ-ﬂir? b:ﬁtﬁzﬂ\!\/aéﬁlso, one end of the
r L ve, Vi ew a grain refrigerator according to
@ﬁg&aﬁéé%ﬁp i oupled %&efﬁ@%mﬂga%fﬁﬁ &l eng Zpcqupled to the
quppottini® that IB20ei A Virtibal Aol APHES ' '
throﬂgﬁ hol e forma_clr at a cg%t erg&&@tg%gngtacé{élr@gg?.mmuwomg bar
PPPEHIR Hiettve sormessi it @ demipal diec@an. di aphr agm 600 f or s

th | t dal ti f
o ey PertdiBP 20D B 10080 oAb uprdy it B iaBihe ity thread of a

Rrédetemyinet Hengtihr cugbiidio pext L0 o eheCleaddtin g gt @ fserted onto the vertical

&) onSg %%Egé_%ﬁ-gh%ﬂc 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 betwsen the central penetration hole and an outer circumference. If the bottom
part 710 of the receiving part is inserted onto the vertical 1od 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
tod 761. A lower portion of the bottom part 710 is mounted on a connection part of the
supporting bars 620 and 630 and a connection part of the supporting bats 620 and 640 so that
the bottom part is firmly fixed.

Also, a guide tube 705 is inserted onto the vertical rod 701 and is then installed

inside the protrusion jaw 711 of the bottom part 710, A sponge tube 706 having an

6
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PCT/ KR2004/ 000087 | PEA/ KR 20. 08. 2004 The t hrough hol e

. of the diaphragm 600 is connected to a sealing part

(not shown) opening or closing the through hole by an
exhaust handl e 221; As shown in FIG 5, when the '
exhaust handl e 221-is pushed right, the thrBCH/KB2004/060087

is opened so that the grains stored in the grEIFEAéKRZO.OS.ZOOct
storage part 210 drop to the exhaust container 5 222

ienstictly BOnfelcankNEshOsY hw(';gk@e fuBE 9490 h%kﬁg&iﬁé PRM05 fixes and

hol e, Al'so, at an upper cent portion of
FPeEsRiE dbsPrnee tubs Wpaphanaa epirahpart A2 of/ thp eveicuator is inserted along an

P NCOBSaEL of % s BB,y LU 50 5 ocvin g i
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- inedrted rin@5thp ahiougl o of HR HMEE itﬂﬂe”%d,?%%@ the

fimpertechand iaswelbal omg an yateesurfaon of e thhotildnMATQT 8f Bhe TR¥Bm part 710
[ ? teal cl:eed. Fl G g .S gn assenbly perspective view of

Pt B¢ BErERg PrLG Ay this UBecBe ppigapasy 784y tha suide b 75 otg outer tube
a26 enguPpdli B O RnAfanFnGiction HBE 794 APRE ?ﬁ%gg hes e preferably

structure inclined toward the through hole
poraiediof g salid matezsiab it dafornatipe & nod waised, lva b mdterial rafiating far-infrared

[ : ' 0 ar. h t ed :
A e NN T EE N —
gl;g%hgaqmlﬁ?gygageﬁ?nﬁed Maboo]jmgp;paﬁTh fibdD g ba{ Sb620620

, four .corners. e suppor ar
D21 S p{HBREE s BE bR, R ponee AERLIO0ARE taiuter tube 702

. @he t¥upoit@PRO7tihElgdded s t lifie 25’&' Pﬁﬁﬁnaa?&% 21 %%ed?gﬁ 1#2%0m an upper

ndi cu

the other end is co.uaﬁlpe ger'p _
5‘}@@&1{5’1"%&%@@2@ Hb 5 pditectod dowird thecoppsumuidirarh g lower end of

bar i d F R corner 1 he .
bl L. ERUILES I s AT, LSRR ) e v
capliary. tube 73 stdhilthata veftighesht fomaodesnl aito e stight line part 731 through
' b connect | two corners in a )
SRR G35, SRTUBRL G HIF R 7 el e e 720
msdllahoh thppey sefats ofak dudtinng MSC‘TEHVu%ﬂH-%ﬁ:Q 70 of the receiving part
ﬁre_determd ed length. A bottompart 710 of the i :
Vet IPHGC JaVET Pertionsand: & eybwrrisal mide \portiane aThe flower portion of the
hmatigh tah t fhatd f her eof . )
o o eDARR 8 K DR O (L R By 7500 S b Bk ERigminea sized
thequgh holy. hdhe alppczgwfasd: of t]jegwliiidﬁcai arrl]ﬂﬂﬁi fdrrﬂmdlin a curved shape, and
r e rection betweep the centra ) .
%gndé%‘%h oﬁ&hg{ﬁ@ gh’&ga ¢ SEHERl d Qinpeacknies. “The yergical rod 701 is
klﬁr%@t{ fu%g 072?:.4 and the

e
and a nu

on tgjg \L(,grtical rod 701, a washer )
- APEHERP t/8d gRRsStachie the uppasindrafdhey epirad part 768 rare Fed out through a

Pkt G 14 oane) 4 4 Sdifod 6F hi _%E]Ler 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
- rod 701 is protruded from the upper surface of the upper tube 740 of the receiving part

through 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 like is concealed. At this time, the cap 745 is adhered to the

upper tube 740 by an adhesive,

7
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rod 701. A lower portion of the bottompart 710 is

. mounted on a connection part of the supporting bars

" 620 and 630 and a connection part of the supporting

10
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bats 620 and 640 so that the bottompart is firmy

fixed. 30 Also, a guide tube 705 is inserte®GT/KR2004/000087
vertical ‘rod 701 and is then installed insi delm /KR
protrusion jaw 711 of the bottom part 710. A sponge 20.08.2004

tube 70@JARiB%inase %@g@%ﬁ%ﬁ 7&@%} _’t?é;’ é‘%cgl@%' lgart is directly in

R2004/ 000087 | PEA/ K 4 el aSti Ci
i FRAGH eWitln Ake ispigalapare 733 noft He guipdetdryidew 78mdeBagion phenomenon is

' : f n S s },he sponge tube 706
peRFubdBRaZ dng o5 B0 8eccf HRBIFDS hevs; B BeTort dripede bevwean the
abwrmgtubin 720 ahd theciplralipdreTENead of prefiant SRANESR: bEBR iBrator, a buffer
An_out t %{e}sugﬁo of the receiving part is “inserted
a aeREE0) 1 PHRATEH Ot Brrokem betweor the Birgh patt 732 kmshthe outer tube.
j aw 71ihekviddeadialoh ds abd P B sﬁpl%h&s&ﬁb@& Yhd' strong.  Although

part. At thi's time, the bottomypa gui
t 1 & vapIator meeetying: part yiveposd® Gerean isupgecaltyutnetalled) inmthy be installed

B s 2 R Gt . o i

" def desipatcaphe ideiot caused, or a material radiating

far-i nEL(?r ed radiation. Particularly, loess is nore .
pref er Abtd HASEHOB) fiew gfa 8B Hifrecaatersceandingdmhanressht invention,
moi st upe,shkh GA FIBY RE ' %‘gl& atact wi
operation. 10 An evag%%gﬁla‘% elkd;mfiggﬁog euﬁla%éltcv%iteaﬁt with & water
t90eleE/Bemierl 0P umparalhg veithdeachethout er tube 702. The

evapor at,of..:40. % hncC S rai g Line,part 731 o
shapedgitunﬁlgﬁgtozfaéhg h{vgtl%e r%&e%%ﬂﬁ?faMbsprVIE%nalf? 6&%’(3 rooms by two
| bapdragersd] 70amdl: E8Cs piTHhal upparmios? 3¢om ihhe @ tveder QM\.@FQ phf@50 for storing
q,pﬁ%[ gr?%cfr' rpthe (I:o r end of the straight Tine

par " 7317 THE "Ubet Chabr tank 400+ mrghed on fhe dipphragrsl07, and water
i teonecd@dgabdil 70 is GRRIdubd Mid 4B %&ﬁt&qﬁ ARt A5 vaporator 160
r.efrrltﬂﬁ?%ant IS introduced into the straigh I ne par%

7318 Ayt el oftpe Food materddnk 783, An upper tube
740 f agy rfa k. the.outer tube 720, s
ot ai g ook Root 200t 0 Btk apdiffipe dups.  Hence, the
Tinphuagpet 70t is pe:fatdiil y dbroidieofr Cmiaba RYwRR! t A H3AS/aRP tank 130 is installed

I r portjon and a cylindrical side portion.
PR F85lneP 0 Snfe e arancs i s heaises Thecbot wate tans
18D is uls aappliRl wifte wakrooh YRE w i
g‘#e eterm ned sized through ho e.%ﬂ%‘!%%!ﬁglrsoéuﬁ g%népmssor 110 1s
taﬁaﬁé g ¢ |1pwer paraon pf e lowefmestadomparal € condetises HAPds installed on a
3ewall 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
of the water cooler/heater 100. The grain reirigerator 200 is constructed in a general rice
box having an exhaust hole (not shown), and has a grain storage part 210 capable of storing

grains in an internal space surrounded by a wall 270. A spiral evaporator 250 is fixed to the

‘wall by a fixing member 280, 280 in a space of the grain storage part 210 to operate or stop

the compressor 110. The temperature controller 290 is directly attached on the evapotator

8
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20 has a through hole into which the vertical rod 701
penetrates. The vertical rod 701 is inserted into the
through hol e of the upper tube 740, and the exhaust

tube 734 and the capillary tube 733 connected to

upper end of the spiral part 732 are led o Cw905/000087

penetration hole 741 formed at a side porti onYPEA/KR 20.08.2004
upper tube 740. After the exhaust tube 734 and the

26Ptd hahivic O Svafromidh 50! a8 cMbtant £ ger 742 and the
nut 743 are |n§%§t ed ontao 25 tane c\%ﬁyﬁ%al rod and

f i xed, Negheanconemtisn- of the srdu rafigargom20 mdtalled in epntact with the water

@mé}ﬁfetaip then |l ed out of the housing
rougheaﬁﬂ?%%)ucteﬁ%eﬁitube 744. The upper end of the

ver ti g®high r’oe;lxipe?ﬁl]:ra andprigh preskaet fefripatanh Coripripsed ﬁum@aﬁﬁpressor 110
thraou

f. be 740 of _fhe receivin art

‘f“?ﬁ E?P %C‘eﬁdef% la{’:p oFte, TERsuR) th,qirigaseitt i Feduced through
thatca) 1413ry| fbeX PRELpret R dusdt e
%rfgce of the u grgr tubeu740 |sggiagt\/ieggﬁ%§m§g§g%0%p@wﬁ portion of

G apqaafpr %%P installed i shederaint storage part Mk circiletes snd is then exhausted
HORGRAE \gp € B& R $nd E\’?ﬁgﬁratttﬂeﬁ%ap%tbé%dﬁgg%ed L0t Mates in the

upper tu an adhesive, 7
@4}3@3@/%&2@%@0&0&% cdoPE/atd£RaR0 1 06 ozmwvdmrmhlelr/ﬁaater 100, and

ere the e 720 of the receiving
i gn%ia{r% ec%mF?FlPWSSOE &:w ‘5‘ %Fﬁc?%e%? -r bt ‘E}kﬁrtfm%ﬂm@ﬂhe temperature
¢omeroleralidr edndrlols eWeHBHERRS at 'tﬁ?:ncdﬁgﬁ&%ﬁefggbgj%e temperature of the

&Enerat ed i nside and outS| de the ter tu
HEtoragepagh 2hPeastthe teamatatire obdipesgratbre2 SOoittiepossibleto maintain the

g?@i%s@ﬁé’ge ﬁa%Q'oB@dmﬁ?{),ﬁLH%ﬁ& and to prevent a shaking

apor at or °5 materi al 750, 751 such :
aS SDWBE this swentivhdamtoed pationlale sb@id ahd Badckibdd ¥idNefercnce to

ube. .. The, evapqrator constructed as above
R R Ehod oS dast TP Hechadbinting by AR Sl 8 e ar that various
ahuggrs infoom dndieialls Rty ﬂ:afnﬁad@ RREIR YEthBRY d?:bﬁ‘mhé from the spirit and scope

: t |1 al | ed b tall
31 iy st puedra ciimupliie @ﬁwfelrrect oo i

dohga@a6 ki (ﬂésé’ﬁbti\fé sEﬁ‘s‘% cgﬁ}} afkd @ f@lJ u‘f‘éo%[zé ot eW %B&gfoﬁe, the scope

can be nade. IS a sect
dhs |1g‘éqnamb s abﬁmdj natgby ahd ldetanecbﬂesatxpmm efitth® lavenA6n but by the

of gh

t he alnr ator is constructed
a?ﬁ Site a’c‘:‘@ %?%u £ 'Sé‘ t"@ﬁ bg songtated as heipgincluded in
the prescaaiivemidaer .

Industrial Applicability
As described above, in an inventive grain refrigerator and an imventive 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

can be prevented. Also, since all the stored grains are exposed to a uniform cooling
environment, the grains can be stored for a long-term pericd,

In particular, in the grain refrigerator provided with the water purifier, since the

- refrigerant circulating the evaporator of the grain refrigerator also circulates the evaporator

- of the water purifier and the temperature control is performed in accordance with the

9
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An inside of the water cool er/ heater 100 is divided
.into three roons by two diaphragns 170 and 180. The
" uppernost room has a water storage part 150 for
storing 15 water. In the md room a cool water tank
400 is installed on the diaphragm 107, and ‘F@%KFRZOM/GOOOS'T
the water storage part 150 is introduced into Q0

wat er tank 400. An evaporator 160 is installe hI% 20.08.2004

k 140. The |
PubREralife be G ek r R B Y ety S1ogti inal gt ToRR4F80r and the water

t fiered & @P heclgrate Tahki can e afvedyd ikt ot @ CoRBinPlenfRrature
adi abatic wall. A hot water tank 130 is installed 20

bel ow t he di aphragm- 170 such that hot water is
supplied by a heater. The hot water tank 130 is al so
supplied with water fromthe water storage tank 150. A
conpressor 110 is installed at a |ower portion of the
| onermost room and a condenser. 120 is installed on a
sidewal | of the | owernost room .In addition to the
above-nentioned parts, various parts such. as a
capillary tube form ng a cooling cycle exist, but
their description will be omtted 25 since it is
general. In this enbodinent, the grain refrigerator
200 is installed in contact wwth a sidewall of the
wat er cool er/ heater 100, The grain refrigerator 200 is
constructed in a general rice box having an exhaust
hol e (not shown), and has a grain storage part 210
capable of storing grains in an internal space
surrounded by a wall 270.. A spiral evaporator 250 is
fixed to the 30 wall by a fixing nenber 280, 280" in a
space of the grain storage part 210 to operate or stop
the conpressor 110. The tenperature controller 290 is
directly attached on the evaporator 8 AMENDED
SHEET( ART, 34) PCT/ KR2004/ 000087 TPEA. /KR 20. 0s. 2004
250 to maintain the evaporator 250 at a constant
tenperature. Next, an operation of the grain
refrigerator 200 installed in contact with the water
cool er/ heater wi-l| be described. A high tenperature
and hi gh pressure refrigerant conpressed in the
conpressor 110 5 is liquefied through the condenser
120. The pressure of the refrlgerant i s.reduced

t hr ough
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the capillary tube. The pressure-reduced refrigerant

is introduced into a | ower portion of the evaporator

250 installed in the grain storage part 210,

circulates and is then exhausted throu [

of the evaporator 250. After that, the ?Q‘i‘?giﬁﬁ@pf/ﬁooos'z
circulates in the evaporator 160 install JPEA/KR 28. 03. 2005
cool water tank 140 of the water cool er/ heater 100,

and 10 returns to the conpressor 110 and is then

m essed. At this time, since the tenperature

controller 290 controls the tenperature of the

conpr.essor 110 by st he: t ure .of  t rain ) L
storage part 210 é‘ré}? ner%%gotrrffﬁ?ge%ﬁmﬁﬁé&@mm%mﬁagfam.
SO0, part inslpd 3 ithé ecdebving bitsinbr, U0 etcihdl ' A @Can evaporator
at .a constant tenperature. Wile this invention

art
f°‘ﬁ‘%¥ég HEaing £¥ele tq keep e Sorsdaraimat adewdemperetim, t h
r ef 65 1IRAGR thevah . epbadi nents thereof, it :
Wi Iddbe unde?‘;agjo%agé rg{/e&trl{ﬁ%gbey Sk FYHPORRIPeCHEDE (hart i 4¢ least one or
moyaridgs nstabbd gegrainstbragdRABILIARE 8kisstHR gﬁﬂ, :
therein w thout departlgngp%fromt e s%i ”&?Pan s?%)%lgsmmdgmm'
of ‘the invention as defined by the appended cl ai ns.
The opr ef i ent houl d.be, consjdered in _
descri pt m@gzgﬁs'%ﬂ-%ﬁﬁo%ﬁ&f‘%ﬁ, FoFrein pnsgd dke gporators is installed
in the middi¢ ofithe grBeetefa®E Bart e f i ionis
defi ned not by thegdgt ai l ed desc ?%ﬁ%ﬁﬁ%fﬂﬂ%ﬁ@&
i nvention but by the 20 appended clains, 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 25
reffi gel{; at or prpv%;!ecgi‘wl :thrégl?ngpfp:]f]iﬁ ilerwt@éiﬂ;:&et B&iporator
rec@Viap ke rectl.y installed in e grain storage
par?,9 a ﬁ?%%t%#p%?tg?%ﬁg“wmw-at a center
portion of the storage space can be prevented. Al so,
since all_the stored grains are exposed to a uniform
cod ng_ BRI it inas U e a1 By of
b = i od. . icu , gr ai
ont Bpors TR A5 564 P sroctves vt dhe ssopertivesayers o s plane are
contidveed bFQGin ek fcbBRIRBA pirt k! ir}g%nt orator_of the _
grain refrigerator also ci@%& a é’g‘%flﬁaéﬁ‘g?/glbco?rdf‘%’iewa?ommfsm '
circiigedwat er purifier and the tenperature control is
performed in accordance with the 9 AMENDED SHEET( ART,
34) PCT/ KR2004/ 000087

5. The grain refrigerator of claim 2 or 4, wherein the gvaporator is coated with
a coafing layer.
6 . ~ The grain refrigerator of claim 1, wherein the evaporator

recciving part cotnprises:
a vertical rod installed in the middle of the evaporator receiving part;
a bottom part having a circular plate shape and installed at a bottom of the vertical

- rod;

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

11
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| PEA/ KR 20. 08. 2004 tenperature of the grain
refrigerator, the grains stored in the grain
refrigerator and the water stored in the cool water
tank can be al ways kept at a constant )
AVENDED SHEET( ART, 34) PCTI KR2004/ 0000 7@%— - %é@@OOB'f
03. 2005 CLAIMS: 1. A grain refrigerator ﬂé 28.03.2005
with a receiving container, a grain storage part
installed in the receiving container, for storing a

@dai n, and an evaporator fornming a cooling cycle to

keep the .séé)r d grain at a lowtenperature, 5 wherein

the edasbP %f °ngE%I?Rfr‘éfamEpraah insergroPRip GA upperesurfage of an inner
patién i S at | east one or nore and is installed in a

grain storage space of the grain storage part to coo

the stored grain. 2. The grain refrigerator of claim

1, wherein one of the evaporators is installed -in the

m ddl e of the grain storage part in a spiral shape in

a length direction. LO 3. The grain refrigerator of
claim1, wherein the evaporator receiving part is

formed of a material containing noisture. L5 4. The

grain refrigerator of claim1, wherein the evaporator

has a plurality of bent portions on a plane of a

mul ti-layer structure, and the respective | ayers of

the plane are connected by an interconnection part

such that a refrigerant of the one or nore evaporators

iIs circulated. 20 5 The grain refrigerator of claim?2

or tr, wherein the evaporator is coated with a

coating layer. 6 The grain refrigerator of claim1,
wherein the evaporator 25 receiving part conprises:

11-1 *
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a vertical rod installed in the mddle of the
evaporator receiving part; a bottompart having a
circular plate shape and installed at a bottom of the

vertical rod; a cylindrical outer appear '

inserted onto an upper surface of an |nneﬁjm20%/000087
11 h;"; _i4Dicil SHEET( x.34) PCT/ KR2004/ 000CEFEA/KR 28. 03. 2005
| PEA KR 28. 03. 2005 rod; a cylindrical outer

appear ance part inserted onto an upper surface of an

ner Bortr on 11--1 AMENDED SHEET{ART. 3,)
RESHHEUGEeReRce of tierhqtior pagt; 0842006 of an outer

circung &fgqjﬁﬁfin@?fﬂehrbﬁ aﬁ%&@grﬁ?aﬁtthe xge?‘el i a ?udp ing an upper surface

2 aIIe on an upper
U aEpFamssePatbur f ace  of the outer appearance

part, wﬁeéﬁl e i8R RY AkAllied % W"G1A1 sBihe! i) 13BN Srection of the

shape in a | engt Irection

FRECBY 88N refri gerator of cl a| m 6, wherein the bottom

part further conprises a protruded jaw formed on an

upper surface thereof in a circunferential direction

i nwar d - f r oAt Eaironefrigeratpn efiahdior grviereif GheBbotibhepagt Mrther comprises

R eThirgRA 35O C nthetic resj

t gfb e_hav ?n q fgﬁedr %@ éltmelggn \rl%'g%a&e ng ? eﬁ& ﬁ'ﬁ & %f?“aﬁf"arsrtrag idirgetion inward
F@WWE@P@%@W@EMM vertical rod and the evaporator

is wound on an outer circunference of the synthetic

resin tub. 15 9 . The grain refrigerator of claimS8,

where$n a glbalgrainutefrigamster bRdiatmt) wiidesin a synthetic resin tube having a
predetermined length and an elasticity is inserted onto the vertical rad and the evaporator is
wound on an outer circumference of the synthetic resin tub.

g . The grain refrigerator of claim 8, wherein a guide fube inserted onto the
vertical rod is i;rstalled between a bottom of the synthetic resin tube and the bottom part.

10.  The grain reftigerator of claim 6, further comprising a buffer member,

Wwhich makes the outer appearance part to be spaced apart from the evaporator and is for
preventing a shaking of the evaporator.

11, The grain refrigerator of claim 6, wherein the evaporator receiving part is
formed of a far-infrared radiation materal. '

12 . The grain refrigerator of claim 1] > Wherein the far-infrared radiation
material is Ioess,
13 . The grain refrigerator of ¢laim 1, wherein a water purnifier 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 th:ough
the evaporator for cooling the grain and the cool water tank evaporator,

12
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vertical rod is installed between a bottom of the
synthetic resin tube and the bottompart. 10 . The
grain refrigerator of claim®6, further conprising a
buf fer nmenber, which nakes the outer app

to be spaced apart fromthe evaporator anﬁ?ﬁgﬁ%ﬂOOOOS?
preventing a shaking of the evaporator. . 2803 2005
refrigerator of claim®6, wherein the evapor ator

receiving part is formed of a far-infrared radiation
material. 25 12 . The grain refrigerator of claim11,

wherein the far-infrared radiation material is |oess.

13 Thasgr ai Ah¢ gfain g%iria@rotor@f chiliml 3n, rqhewmmi refidgasmtteffows from the

.| t to .t
?giéoﬁzggoéfltﬂ%rérﬁ? \%/g 7 ?opﬁ‘? éYat%é@q%\e‘% F‘t%at er tank

evaporat or for 30 cool i ng vvater in a cool water
st or a&g tanf and an..dentic refrigerant is
ted tH

circu c%@lﬂ rofigeraign rﬁllﬂ’&‘ }orhgdet iREpriniag a temperature

T S T

fﬁthewféggmqun@bﬂe@by thc oemmratcieaionitdler. Wher ei n t he
refrigerant flows fromthe evaporator of the grain
refrigerator to the cool water tank evaporator. 5 15.
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. LI 13 Qro+L 1V~~Q SHEE 1 7( AR,
34)
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