[\EBEA[\X&HW@WN\HWW\WOOI CONDENSER AND FREEZER BACKGROUND OF THE

I NVENTI ON 1 e Invention The present invention rel ates t103 §EP )
condenser which gpdhor ns heat exchange between cooling water and a 2007
refrigerant, condensing and liquifying the refrigerant, and to a freezer
conprising the condenser. 2. Descri ptlon1 of the Related Art In a

caoled & tresser i o fed nack througn the stractar e at ong INMEHIHAEIIN
i nt erconnecting pipes provided therein, and roons are cool ed by Rgabe
exchange of the cooling wat erCQNDENSER AND FREERERr oons. FI G 6 shows one

exanple of a cooler which is installed in a freezer. The cooler has a
plurality of heating pipes 2, alternatively provided and bundl ed, for

feedi ng cooling water int®BACKYROUNDCEF THECBWWRRIEOR, which a refrigerant
is led into. The thermal transm ssion pipes 2 are separated into inlet side

pi pes whi éhFielpfdbe Invenorool i ng water entrance 3, and outlet side pipes
whi ch connect tI’Re Ere]%é)n I1nv tl\élatrggteg% %oéndleﬁ%:; e&) h&)ﬁﬁta}mg %ttrea %ﬁgeSt h\ghl ch

the refrigerant I'S prow

r ecept acl Betﬂveeﬁﬂdolﬂ)gf\eﬁtéll gﬁira'stmfn@e)faﬁt cﬁmd&\xﬁbhﬂé‘laﬁdh&;uﬁ@iﬂgl @€ k¥ peraft, hfdioout
from is provided in the | ower section of the receptacle 1. The coollng

wat er, \Ah?éwemscomp&ﬁ)@@lb%?%ﬂseehe cooling water entrance 3, passes

thr ough tb%é&?@%@%kﬁqe&el&t% Mgt i N a water chanber (not shown), passes
again through the receptacle 1 and is fed out fromthe cooling water exit

4. In this prodesfargastalgsiructure such as a building, cooling water, which has been cooled
in a freezer, is fed back through the structure along interconnecting pipes provided
therein, and rooms are cooled by heat exchange of the cooling water with the air in the
rooms.

FIG. 6 shows one example of a cooler which is installed in a freezer. The cooler
has a plurality of heating pipes 2, alternatively provided and bundled, for feeding cooling
water into a cylindrical receptacle 1, which a refrigerant is led into.

The thermal transmission pipes 2 are separated into inlet side pipes which connect
to a cooling water entrance 3, and outlet side pipes which connect to a cooling water exit
4. A refrigerant entrance 5, which the refrigerant is led into, is provided in the upper
section of the receptacle 1, and a refrigerant exit 6, which the refrigerant is led out from,
is provided in the lower section of the receptacle 1.

The cooling water, which has flowed through the cooling water entrance 3, passes
through the receptacle 1, turns in a water chamber (not shown), passes again through the
receptacle 1 and is fed out from the cooling water exit 4. In this process, a high-
temperature high-pressure gas refrigerant, which is led to the receptacle 1 from a
compressor (not shown), is condensed and liquified by heat exchange with the cooling
water. The cooling water takes the heat from the refrigerant, increases in temperature
and is led out from the receptacle 1.

The evaporator of the structure as described above has problems such as the
following. Although the refrigerant which is led into the receptacle 1 is condensed and

liquified by heat exchange with the cooling water on the surfaces of the thermal



tenperature high-pressure gas refrigerant, which is led to the receptacle 1
froma conpressor (not shown), is condensed and |iquified by heat exthH&apeli?
with the cooling water. The cooling water takes the heat fromthe
refrigerant, increases in tenperature g$d is led out fromthe receptacle 1.
The evaporator of the structure as descti bed above has probl ens such as the
follow ng. Although the refrigerant which is led into the receptacle 1 is
condensed and liquified by heat exchange with the cooling water on the
surfaces of the thernal 13 S E P 2002 2 transm ssion pipes 2, the

refri ger HARSMISHOE RIPG& S, @eéﬁhg@ﬁdbm@amlwﬁ@eMIqu@ﬁmﬁdandhqmﬁsdmmunbwayhe

surfaces t e transm ssion_pi. r.ovi ded  at

conpar at P@fé S Jﬁﬁ %%ﬂg@% qeélpl@%rafngﬁnfsglopﬁlfe‘ts? \V}i]mﬂgﬁeipéawg?‘g (COMBIALY W he
thermal  highnswitioak,daliPinieslicifedtie eslyat tﬂa@%fmd)%hidﬁ@ﬂ@n pifagpeby much of

t he Ilquefled refrigerant tends to adhere to the | ower thermal transm ssi on

pi pes 2, PRVtAdAt iy & Rositiors. | Wheuehy michef tipHawed raftigerantiendstiepdhdre to
transm th?e%%epfhehﬁ'@ tla%\é\ﬁ ss oﬁ@r@'z g{o%ﬂag}%%%hﬁf?llahﬁ%ﬁ me decreases, making

it difficult to a‘gas‘refrigerant WhICh has not

yet been cond@oaad]uem zhd thsumdl trahdigittaapadi the towed thdrinel CARARRTAPIPS
i nadequa SUWARY OF THE. | NVENTI ON The present _i nventi on has been

real i zedt2 decreasrsi makag it ltttﬂécﬁ?%"%x%l‘é‘“&f'eg’éh a8 rdpavant WHeh ai ns to
i ncr ease phhgotRep o cotnfi@rfé%&n t A@RCkultknk REp4EAN %Fﬁﬁrconéﬂggxt ??ﬂa‘ﬁ@ uahd, OVi de a

freezer having high cooling effici ency g\pcon enser an reezér having
the followi ng constitutions are used in order to achieve the above objects.

A first aspect of the pres | N\ i rQv) condenser for condensing
and liquefying a refriger a%ﬁ%wﬁlﬁg?ﬁge Iﬁvﬁgﬁp‘%er ant into a receptacle,
in which cool Mg pr&tsyiniéntiofthat Bednreslu@h i citlsieadiioh)of Ge Jrovle® las

transm ssi on_pi pes which are arranged in bundles. A plate body is provided

bet ween tREHEHgPe%s, apd s tp W%F ertBpHAl SanTHLARGYdE thegrndensspaad

di agonal lyey i a"?ﬂ?@e‘Ecﬂ’lﬂa c&dl %Tﬁ&&‘id on fromthe direction of the
| ength of t hermal transm n p| I'n th| S condenser, the

refrigerant wii céndensergnd eMpzzbrthhemgme ﬁotlawgm mstumlwsmsusmdovpdhdmt | ow

positions i.s d nal war d b t he at e d eventi t he
rqui o 1 e BRRoPERRRteY ARERGR: et S Tt b MBS BHBRY her e
transmi ssfbxocfbnﬂem,g md)l\rqlﬂﬁ,dngaﬁ rdfiperpgytindweing the refbigerant 1lﬂgaztfwe;idml€,k As a
consequence, possi bl e to prevent reducél on in the therml

t r ansmi ttlawcteﬁhocfooélﬁé“ta#ér%ﬁd tPF*HH%&H 3 BivgIth PhvEm 3t (rapsTRission ppes MBifhof t he

vapori zed,& QxfrédeGH@BEndl& r @psiale%dws b#b%ld%h%ﬁve%% bubhtie¥ o thel therpRyar ds
agai nst the thermal transm sSion E) whi ch are adjacently | ocated above

the pl at érabam;sswmmpeébyndvémnsm@agooal Ztrﬁevhlenqmwdfm cxpss-Feetion figRes |t
possi bl e smttancy of the thernal
transm sspé(;(rllﬂé&%%%tﬂce%gglg gﬁfg t%%%q/gtgcor IDigpopa second aspect of the

pr esent mventInmhns comdenbe, the mefeigsmnt whlchiﬂﬂlsftnwsrtd thepet transnipdion pipées y of t he
pl at e bodi es, ,a rovi ded at r,and I per si.de i th gaps

Pher cbor ERIe] ft BHROsE e Bt AToeP RO dibibras b5 fredlelh Betd. ohe Bt enogi s
i's the safRidalh Bf iRGefrigefint ABRACAdherY o thB s@mk@g BEMhS SdrRaLeAdaAGHn havi ng
an extrenely |arge nunber of thernmal transm ssion pipes, the refrigerant

can be emwsxrewded 1 lowi pesitipns frem hdsemipraiopshiek. phpesomsgaysmesiidsng t he
plural i ty, QlibRY B'pPeRRF] ARt R b At ARG Randy GRS AR A rRLRRSion
pipes.
Further, the flow of the vaporized refrigerant is repelled by the plate body,
driving it upwards against the thermal transmission pipes which are adjacently located
above the plate body, thereby helping to remove the liquid film. This makes it possible

to prevent reduction in the thermal transmittancy of the thermal transmission pipes.



According to a third aspect of the present invention, in the condenser of
the first aspect, a plurality of plate bodies sloping in differentq3rgPes(;
and directions are conbi ned, and form a chevron-shape which projects

upwar dly when viewed in cross-section f%omthe direction of the |length of
the thermal transm ssion pipes. In the Tase of the |arge-scal e condenser as
descri bed above, when the plate bodies are sloping in one direction, the
refrigerant accunmul ates in one place inside the receptacle, whereby the
drai nage of the refrigerant fromthe receptacle does not progress snoothly.
Accordi ngly, ASCOMIng Pahyenabaspeepd theamresege inartiqnaln thagondeneerdithre t her mal
transm ssi i i . LELOQRS, 4 fed in,

i 1 or ent o By gt g e rt POEPRE bIRRS A S uERHBR R Bub P B ¢ 11
one pl acegapstlictebetweens no deterioration in the drainage of the refrigerant
fromthe receqta}ﬁl e. Inci d%nt ally, the chevraon-shaped 1B| ate bodi es may be
conmpri sed by i fRPdenRsroibafenayisniot sachsy dhaplate badiep s the same as iBithé e body
which is r 5 I ASRE e
pr esent ifﬁ%}gﬁﬁ’nﬁ?ﬁﬁé?ﬁ%ég%ﬁﬁgonngéﬁ&gpg\ilﬂ%aé E’l‘t?egtcg}g%té t, a gfotfjﬁgﬁl%ﬁy of the
pl at e bodiaesmissionipigsi the refnigeraonesitapahauseedufteciicay froir the gagqps bhpipebet ween.
In this %ondenﬁer,hthe f.unction lg)f .each of gh i ndi vi dual, El ate bodies is
the same PXPIOHINEANG Rivrjity OF plate bagigs Befeen)t ?&8% JRESRISHARREEF- havi ng an
extrenmely |ar gecoriiefo Pfhitdepderbs theIA&hSial@itioR) B8R cdnldndefbf ihgefrant can
be exhausted effectively fromthe groups of pipes by providing the

pl ural i t yspct@hdyrabiy efhilpedogicsslopbadp diffesentaagles @m%dnrerwpmaretcpmhwssi on

pi pes. 3 i fi ty.of the

et i o ENERE gL ek dudrhly M SRR e dspRedioRftlh oo
(bodi es) th¢ dinedtioe ofidred Izogthaif thesthsrtal behsersiod) pipegr ees and 60 degrees, and
is preferably set bet n 3 degrees and 10 degrees. \Wen the angl e of the
pl at e bodi es \Mtaf? ‘iaﬁ%\‘l)\ﬁgﬁ_"‘ilféﬁts ‘I‘l_e F%“‘{iea%e‘% Séﬁggﬁéwewbwgsﬁ@‘%#%ng to
the | overyrd 8p#Rlin bh@BREG R DR rBirefnt ACUSARLS iRSnd PlabORVRBERONA

condensers; en the angle is too gentle, the flow of the refrigerant
becones peesptackpibaesbythelfifainagg of thegeligaeans fromibe reseptpgie fogstnot prgreshe

gr oups Ofsnmogﬁz.' .JAEc&rBang})ggxPﬂn‘?@éﬁ{dgré{eaglé%ﬁ?igeeriﬁ fﬁﬁhg%&?a‘f@ﬁ% fle.ifgr €es and

60 degr ees, is pre y set grees egrees, naking
it possi btaasmesengppdasheovidediatf lowdpositions yeranglt ahd fdd ingwo differenttdimectidrsr nal

transm ssion pi pes ich are provided at, conparatively.l ow positions, while
enabl i ng%%e‘i)uégﬁy’gtg?é%pg‘fr&nb P8R %P@Hlagef PERf ipi/a@Ff)mﬁhSFﬁ TR8 groups of

pi pes. A defgREfionda ey aialGhgt Of theStitigdrans BORithOfecthtbdel Nveideh@ny, aBEPr i ses

t he condenser of the present invention as described above, an expansion

val ve whi@BVi@BcdaRsdgdatedogiosimny; e comprised byiainipg twoyplate hodiss degstherfitch

evapor at 3 ri he s igerant, and a conpressor

whi ch coﬁ%’rlgsg}%eééﬁl? %eﬂﬁé%él?gé%ﬁﬁg?fiE%zfﬁﬁ%Hag% supplies it to the
condenser. | n Adroglifg tez Equrtht dspeat o€ thegiresenaimyernitiopaindle edndehser phibe tiird

transm ssj Qn. pipPes. in n 1 s 1hncr d scri.he

resul ti ngaSP Fhath imn(l:]rt%g%ste}'g pfiace{gg 8@?&% oerlx%neg trﬂgf @‘%’?%hser é? gfc ,lg\flﬁeééj‘ggﬁ%\ég s

capabi | i tijfergabetaveenvent i onal condenser can be achi eved even when energy
consunption is reduced. BRI EF. DESCRI PTI ON OF THE DRAWNGS FIG, 1 is a
schemati ¢ st r JBthis Pndrngey the fypctipnigfcactept the iy Plate bodiss is thesaBsdi nent

of this i j [ i - i A ken

2l ong t e o i e, v e QuRak GRALIENRII SRl nRRERTR be

rel at i onsheymdetanseissivh pigesy thagefnigenast ah ba exkdusiedeffactivebnfromrbeganps a pl ate
body.  Fl %fﬁﬁge'gjwf‘prg{;g@fg;tﬁgﬁdraﬂ%fng%‘évg‘?‘éggggBﬁ%%%%?ers b2Rr2h B et @ Second

em of the
transmission pipes.



s FIG 5is adiagramillustrating the relationship between the
arrangenents of a refrigerant entrance and a plate body. FIG 6 is &3 SEP 2007
cross-sectional view of a conventional condenser installed in a freezer.
DESCRI PTI ON OF THE PREFERRED EMBODI MENTS A condenser and a freezer
according to a first enbodi nent of the present invention will be explained
wth reference FIGS. 1 to 3. FIG 1 is a schematic diagram show ng the
constitution of a freezer. The freezer shown in FIG 1 conprises a
condenser 10 whi ch condenses and |iquifies a refrigerant by performng heat
exchange bet we¥gOkig forigfifkh eeneciefdha preays inieationfin iifaiaismentipnedx pansi on

val ve 11 g d e . ! ; ator 12

whi ch cost e BRI ol N M RO RS HEPRA 1o DR oENPRRET e
condensedegrets agefddgressdandie peefetablygsenbadteren adegraéssandeNiadegragtes and
vaporizes the yrefrigerant, and a.c ressor. 13 whi¢ch conpresses the

vapori zed ref r‘&@@r@%@néﬁd’f Ftleé’§81%?“‘tl the, BOTEZORER ASIOP Stephdhe Fedeigarant

manuf act [ [ : : beSh i ' L.

Condi 1 oy 2 47l D 8ol Apb AR S K PR Bh@bastror AT PYURRLDIIBS, or et
nunber ofwleheherabgle rsans Eestéd, ore fiopes theSefryecint baeches pobi, npkimgtiediffintlio a
cylindrical rece@\t a%J e 14 ¥\hi ch the refr.i gﬁerﬁnt As ipduced into., The
thermal t9 SHRAWSYP SerigrpaLen Wy &rogps GhIRES i A0 ip GRS TI<NRABREFi%®! i n t he

i |1 ustratyeRieen™ ddgieesbhd B0WepicY iad@ RefeddtiPhet bervidlg 3l RBHapf 16 he
receptacle 14. The thermal transm ssion pipes 15 are separated into pipes
whi ch corsleexees.tmaking B plopsigjeviastep temliquafieerefwzeas fplips towiid the hemedct to a
cool i ng exit .17 f. i i e f . | i t bei ng
Gi 1 er ant e pig R ot BEEULER ey by Bostibfe. S R B |

whi ch t heefrigferdnger bantxHassiee dffeqiively firem phicogrodeshfi pipdshe upper section of the
receptacle 14, grgd a refrjgerant exit 1(3, Whi ch . the refri eran‘tTl is |led out
from is provi‘d&EeI5h 2eHEdng R A seth pspeet Qiethis iy epLEAMRIISEs i copflensendti g g
Cross-seghe¢ Efé@ént‘lh@ﬁti@ﬁ ab BEscFBEFIRELVE! anl&kpassiSeilvd Wathidegopreget i @n of the
l ength of the thermal transm ssion pipes 15. All the thermal transm ssion
pi pes 15 limiféeduglragerantagretvaparatainhielr evanpratasgad veporigss Blctdscorapiessedf or mat i on

ownvar da v AR EORRHERE: yHl BBl EIn e aBPed ReTIRE URRRIRLLY

ot her wi tth tlse gaplendeer ebet ween so as to cut across the groups of bundl ed

thermal transm ssiqn pipes 15 near the center. The angles .a between these
pl at e bodi es tg’ﬁgref%g’ ﬁ‘Srtﬁggﬁf gf’nsg?lgarbcé’tc’f(@bet%rélﬁl & agg@l'sggg p’a?ﬁﬁmégedegr ees
(pref er abloypdeler RhwesRdIs de@ribes avid, feBuldeg ashcredftd Rebad:ehhgdirgs. 20 are
di vi ded between parting strips (not illustrated in FIG 2, these are

provi ded E5refere, dhessamg qappbitity asmecopysntional comdenser ‘E?@&&rfb‘:hWNFQ:ﬁveﬁdY}&nt he
thermal t 1581 gl in the receptacle 14, but the divided plate
bodi es ZOJngghélgreg@g%&agqul;sﬁég’gl e plate which covers the entire | ength of
the thermal transm ssion pipes 15 and has approximately the sane |ength as
the thermal transm ssio i Ldths of the plate
bodi es 20 are set so th%ﬁggﬁﬁaﬁ?ﬁggysﬁ@ﬁk&ﬁﬁgterm)st perimeters
of the groups FIG.piipascidmaticstiubirad digens ef a fldedtaucdogdihfe £anst i tution as
descri bed above, the conpressed gas refrigerant is led fromthe refrigerant
ent r ance BPqdipgnt ¢fdhisdpepiiae] e 14 and is condensed and liquified as it
passes bet weengid1g i RS- seliidrPV iR of LIBRMIS SR ke e ALAFNARS 1.1 an
alternative formation; the refrigerant gathers at the |ower portion of the
receptacl e 14 Bld 3 is aldagramribBusgghating éherrefatipgsbimbdtwesi the b&rangentenés aut si de.
The thermal .transm ssion pi pes 1? at conparatively high positions are
exposed dicHEEAY} cpga‘??’?ea“gfsfﬁ?tgpp Yerant, which is condensed and Iiquified
on the surfacepi®f4 ik Res@ssisB@idml viewaTaBosddRer ReMramelkd al¥cdiRaim sxabange
with the cooling water. The liquified refrigerant drops downward toward the
t her mal tprgsentizvenban.pi pes 15 at conparatively | ow positions, but is |ed

di agonal |y downward by the upper plate body 20 and exhausted to the outside
of the group of pipes 15. The gas refrigerant is supplied between the plate
bodi es 20 and 20 and further below the | ower plate body 20, depend on the
rise of the static pressure in the receptacle 14. Between the plate bodies
20 and 20, the liquified refrigerant is |ed diagonally dowward by the

| ower plate body 20 and exhausted to the outside of the group of pipes 15.
Further below the | ower plate body 20, the liquified refrigerant falls
freely away fromthe group of pipes 15. Due to the above-nentioned function
of the plate bodies 20 inside the condenser 10, the liquid film of
refrigerant which adheres to the surfaces of the thernal



13 S E P 2002 transm ssi on pipes 15 does not becone too thick. This nakes
it possible to prevent reduction in the thermal transmttancy of tZg p
thermal transm ssion pipes 15, especially those which are position gi @W@
| ower side of the group of pipes 15. a consequence, the capability of

t he condenser itself can be increased. 'Furthernore, the flow of the

vapori zed refrigerant inside the condenser 10 is repelled by the plate
bodi es 20, driving it upwards against the thermal transm ssion pipes 15

whi ch are adjacent]y |l ocated above the plate bodies 20 and thereby renoving
the Iiquid fi FHe Sisiadipgraglipsiragips shegelatiopship betwigen tearrapgerentnoitdie t her nal
transmt f L.t sm ssion pipes 15, thereby increasing the
capabiIi%@ﬂg¥a§%%ﬁ%§%%§ﬁggaargg@ f. Moreover, since the angle a is set

bet ween 0 degFHest aradcros-stetjorae siew df a onpeadinbl @ntiensst mptallékin 4 fyedzei. ed
refrigerant fromfalling toward the thermal transm ssion pipes 15 which axe
provi ded at conparatively |low positions while efficiently exhausting the
refrigerant from t hepgeRUPTION OFASSE PREFERRESPEMBEDRIENESENCY of the
freezer can be increased by applying the above structure 1n the condenser
10, i ncr dagindgnsehend hdrenzdr atecadispid & firt pmbotinept ektba preserdonlvemting wilbnpr i ses

two plate bodi es, 20, upper I , but one, three, or nore nay be
provided%Fﬁxgéwﬁ?aﬁﬁﬁgﬁﬁﬁFﬁﬁﬁﬁé'g*ﬁ% of the freezer and its required

capabi lity. FgiGheisrdBembiic aifa%rammwmg @ekesktiiRbh.of tlRcpérat ahbedirs 20 are
treated as a single plate in the Iength direction, but the height of the

pl at e bodh@un oFihy ¢aanpgisees eendenter ABivdneh ¢andenses andliQules pirigaimitOn i s

: . ) . _ C 0 "
anon v eReioEyERReRkh e phida oSkl I8 P EbRuPBHERarp A0S S B00ST
r ef ri ger anparsionfvabwe Howhichddcammyredses the wondbmded refiiigeean) ateyapadioed220. O
course, dinple tubes, fin tubes, and.various other types of tube may be
Good as PHER alBE SprlpbnpelFEhefmuts hes? SRormbe teoutBre e e
refriger afipgenht ant@e E8olide WhteN af@alsd BiporleydvaBoriRS B REi&raid, anglat t he
position of the refrigerant entrance 18 is not limted to this and may
sonet i meSOBRTeSFAVIaubich icagprratesthe Yaperizedepigsint andisupplieyiin Mg directly

hori zont al,, §heLef W@fr%g%{[r{x%ﬁ%f%cglﬁﬁ§%mﬁ,'[\x{a%ltg!iﬁhegé’vaﬁ&gtoﬁwla%d {s fedtifre

refrigerant entrance 1 orizo i's set ‘as appropriate between 0O
degr ees amcofitidepeemd.the likl8ofSmiling802 s Accordingly, when the refrigerant

entrance 18 i rovided gdiagonal to the recept.acle 14 or running.directly
or | sontal t haPBEPEIeeR G Ress Breet hun i af LRHnt esStssiot Pk i t - due
consi der atHictfegd ¢6slinOwhieLintd e dglirideitalavedptacid 1€£whirA@herelfigerait i iRBuced
refrigerant. However, it should be noted that, whatever the value of the
angl e Y 1Ptthe 18 Hisamg] renspisipriotipesrle P5F arangsddr aduadie (dmplifigd @ t8¢ch t hat
the refr'iH@srtﬁﬁBn'i§Fl’@.t1)'aBQ&5F&ﬂ§'detd%1ﬂ1 e 1y ofﬂﬁ&ﬁ‘e’éeﬁﬁcl& he phate bodies
20. A second enbodi nent’ of 'the evaporator and freezer ‘of the present

i nvent i ortheximal traesneisgiPapipesl 1 hiatersepasaied arie @ipes WhidBSonrech tyla E0olmgveater

i denti cal

renc ; e . . al.r ri bed
i the iR AR M Fhith BpheBB Bt Raleb P PR Srhof Bt 0%
Cr 0ss- seaffitinadolivig evit@fbeldpedifferedeinsach dthas twioawssd of pipa t Aereftigeeat i on of
the length of the thermal transm ssjon pipes 15 Simlar to the first
enbodi nerfiTazg 1§ worinioe ﬁ%frlg?fraa‘rféiﬁ_dls@}%ff ngwégg Tstﬁﬁawréw&r ohitfmet ers, and
are arr ar}g@éﬁtdcﬂz B, t.gg !ﬁ%ﬂn%@raﬁmpéﬂﬁw,%ic‘m thb r&fYendaRY 6u?%ﬁ¥?‘?§;%ﬁﬂcd In this
enbodi ment, "pl ate bodies 21 ich forma chevron-shape which projects

upwar dl y intleenlowicesestion of theoseeptastt 14on from the direction of the | ength of
the thermal trgpspi.ssion pipes .15 ar rovi ded .bet ween. t he, bund|.es pf

ther mat 1 ransriiCaPdne preps e any op B sSMAST TG MR ah o
around t hge naair érahé BerMbl trhemsREPis 15N enIEthe tHeansNt a6 B8ioRIpRRS 135.
Furthernore, the angles a between the oblique sides of the plate bodies 21

and the HwVE 2wl diangterscandrare aranged Weahalterartiyiedenasing Vel cag 8288, Sini | ar
to the ffsk,&UREE" "Billeboufis 2B'-Rk S0 BREE Bebaf Govinatdota e MEfh.par L1 ng



strips, and are treated as a single plate which covers the entire | ength of
the thermal transm ssion pipes 15 and has approxi mately the sane Ierg%gpaﬁa
the thermal transm ssion pipes 15. Furthernore, the widths of the plat (
bodi es 21 are set so that the bottom edges of their oblique sides reach the
outernost perineters of the groups of pipes 15. In the condenser 10 having
the constitution as descri bed above, the refrigerant is |led fromthe
refrigerant entrance 18 into the receptacle 14 and i s condensed and

i quefied by heat exchange with the cooling water on the surfaces of the

t her mal &ulbatﬁstrlﬁlls/sna@&ilqdnt@e@chmhWIdha aapethprebvtuvctenl s@ns t@cnmpacrrmsu thegyoups gh

position ed refrl a war d, t he .t he t ransm ssi on
pi pes 15&% ﬁed d] ngr TR E’S?TE%\P%%”Q/ %he i’?sgl%g%ﬁ? @ Yosi ti ons,
but i s cglughiodiy 20hed viPesTiznad Qreﬁk@d%t@@elﬁ@de%@é& dnd GOV gfbe§ {RERMbY

di rections, and exhausted outside the group of pipes 15 The gas

refri ger$hbetgen 3 sepicesansbifegicesshe pl ate bodies 21 and 21, and further
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downward by the lower plate body 20 and exhausted to the outside of the group of pipes

15. Further below the lower plate body 20, the liquified refrigerant falls freely away
from the group of pipes 15.
Due to the above-mentioned function of the plate bodies 20 inside the condenser

10, the liquid film of refrigerant which adheres to the surfaces of the thermal



receptacle 14, but, as shown in FIG 5, since the angle 'Y of the
refrigerant entrance 18 with the horizontal is set as appropriate b?BWﬁ?WmQ
degrees and 90 degrees, when the refrigerant entrance 18 is provided

di agonal to the receptacle 14 or runnlnp directly horizontal therefrom the
angles a of the plate bodies 21 are set’in consideration of the induction
angle (i.e. angle'Y ) of the refrigerant. 13 S E P 2002 11 What is
claimed is: 1. A condenser for condensing and |iquefying a refrigerant by
inducing the refrigerant into a receptacle, in which cooling water is fed
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condenser q?cording to claim2, wherein each angle of said plate bodies
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with the horizontal is set between Q degrees and 60 degrees. 13 SEP
2002 12 o stop the liquified refrigerant from falling toward the thermal transmission pipes 15
which are provided at comparatively low positions while efficiently exhausting the
refrigerant from the group of pipes 15.

The cooling efficiency of the freezer can be increased by applying the above
structure in the condenser 10, increasing the thermal transmittancy.

The present embodiment comprises two plate bodies 20, upper and lower, but one,
three, or more may be provided in accordance with the size of the freezer and its required
capability. Furthermore, in the present embodiment, the plate bodies 20 are treated as a
single plate in the length direction, but the height of the plate bodies 20 may be altered
the height thereof in each part which is segregated by the parting strips so that the plate
bodies 20 appear stagger when viewed from the side. In addition, holes for allowing
the gas refrigerant to flow downward may be provided in the plate bodies 20.

Of course, dimple tubes, fin tubes, and various other types of tube may be used as
the thermal transmission pipes 15.

In this embodiment, the refrigerant entrance 18 is provided just above the
receptacle 14, but the position of the refrigerant entrance 18 is not limited to this and
may sometimes be provided diagonal to the receptacle 14 or running directly horizontal
therefrom. That is, as shown in FIG. 3, the angle 7 of the refrigerant entrance 18 with

the horizontal is set as appropriate between 0 degrees and 90 degrees.



8. The condenser according to claim4, Werein each angle of said plate
bodies with the horizontal is set between 0 degrees and 60 degrees. 1?3E?QWZ
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of the length of the thermal transmission pipes 15. Similar to the first embodiment, all
the thermal transmission pipes 15 have equal diameters, and are arranged in alternative
formation with equal gaps therebetween.

In this embodiment, plate bodies 21 which form a chevron-shape which projects
upwardly when viewed in cross-section from the direction of the length of the thermal
transmission pipes 15 are provided between the bundles of thermal transmission pipes 15
with spaces above and below, and extend around the near-center of the group of thermal
transmission pipes 15. Furthermore, the angles 8 between the oblique sides of the plate
bodies 21 and the horizontal are each set between 0 degrees and 60 degrees.

Similar to the first embodiment, the plate bodies 21 are divided between parting
strips, and are treated as a single plate which covers the entire length of the thermal
transmission pipes 15 and has approximately the same length as the thermal transmission
pipes 15. Furthermore, the widths of the plate bodies 21 are set so that the bottom
edges of their oblique sides reach the outermost perimeters of the groups of pipes 15.

In the condenser 10 having the constitution as described above, the refrigerant is
led from the refrigerant entrance 18 into the receptacle 14 and is condensed and liquified
by heat exchange with the cooling water on the surfaces of the thermal transmission
pipes 15 which are provided at comparatively high positions. The liquified refrigerant

falls toward the thermal transmission pipes 15 which are provided at comparatively low
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positions, but is caught by the upper plate body 21 and fed in two different directions,
and exhausted outside the group of pipes 15.

The gas refrigerant is supplied between the plate bodies 21 and 21, and further
below the lower plate body 21, depend on the rise of static pressure in the receptacle 14.
In this case, between the plate bodies 21 and 21, the liquified refrigerant is led in two
different directions by the lower plate body 21 and is exhausted outside the group of
pipes 15, and further below the lower plate body 21, the liquified refrigerant falls freely
and away from the group of pipes 15.

Due to the above-mentioned function of the plate bodies 21 inside the condenser
10, the liquid film of refrigerant which adheres to the surfaces of the thermal
transmission pipes 15 does not become too thick. Since the refrigerant does not
accumulate in one place inside the receptacle 14, there is no deterioration in the drainage
of the refrigerant from the receptacle 14. Moreover, the vaporized refrigerant is driven
upwards against the thermal transmission pipes 15 which are are adjacently located
above the plate bodies 21, thereby helping to remove the liquid film. This makes it
possible to prevent reduction in the thermal transmittancy of the thermal transmission
pipes 15, especially those which are positioned at the lower side of the group of pipes 15.

Moreover, since the angles (3 are set between Q degrees and 60 degrees, it is
possible to stop the liquified refrigerant from falling toward the thermal transmission
pipes 15 which are provided at comparatively low positions while efficiently exhausting

| the refrigerant from the group of pipes 15.

In addition, the cooling efficiency of the freezer can be increased by applying the
above structure in the condenser 10, increasing the thermal transmittancy.

The present embodiment comprises two plate bodies 21, upper and lower, but one,
three, or more may be provided in accordance with the size of the freezer and its required
capability. Furthermore, in the present embodiment, the plate bodies 21 are treated as a
single plate in the length direction, but the height of the plate bodies 21 may be altered
the height thereof in each part which is segregated by the parting strips so that the plate
bodies 21 appear stagger when viewed from the side. In addition, holes for allowing

the gas refrigerant to flow downward may be provided in the plate bodies 21.
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refrigerant entrance 18 is provided diagonal to the receptacle 14 or running directly
horizontal therefrom, the angles @ of the plate bodies 21 are set in consideration of the

induction angle (i.e. angle 7) of the refrigerant.
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What is claimed is:

1. A condenser for condensing and liquifying a refrigerant by inducing the
refrigerant into a receptacle, in which cooling water is fed to through a plurality of
thermal transmission pipes which are arranged in bundles, wherein

a plate body is provided between the bundles of said thermal transmission pipes,
and slopes diagonally downward when viewed in cross-section from the direction of the

length of said thermal transmission pipes.

2. The condenser according to claim 1, wherein a plurality of said plate bodies are

provided at the upper and lower sides with gaps therebetween.

3. The condenser according to claim 1, wherein a plurality of said plate bodies
which slope in different angles and directions are combined, and form a chevron-shape
when viewed in cross-section from the direction of the length of said thermal

transmission pipes.

4. The condenser according to Claim 3, wherein a plurality of said plate bodies

forming said chevron-shape are provided with gaps therebetween.

| 5. The condenser according to claim 1, wherein each angle of said plate bodies with

the horizontal is set between 0 degrees and 60 degrees.

6. The condenser according to claim 2, wherein each angle of said plate bodies with

the horizontal is set between 0 degrees and 60 degrees.

7. The condenser according to claim 3, wherein each angle of said plate bodies with

the horizontal is set between 0 degrees and 60 degrees.
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horizontal is set between 3 degrees and 10 degrees.

10.  The condenser according to claim 2, wherein each angle of said plate bodies with

the horizontal is set between 3 degrees and 10 degrees.

11.  The condenser according to claim 3, wherein each angle of said plate bodies with

the horizontal is set between 3 degrees and 10 degrees.

12.  The condenser according to claim 4, wherein each angle of said plate bodies with

the horizontal is set between 3 degrees and 10 degrees.

13. A freezer comprising: the condenser according to claims 1 to 12, an expansion
valve which decompresses a liquified refrigerant, an evaporator which evaporates and
vaporizes the decompressed refrigerant, and a compressor which compresses the

vaporized refrigerant and supplies it to said condenser.



