- 1 - DESCRIPTION Title of the Invention: HEAT EXCHANGE DEVI CE,
EVAPCRATOR, AND REFRI GERATI ON STORAGE UNI' T Techni cal Field [0001] The
present invention relates to heat exchange devi ces inside which
refrigerant is passed, evaporators to which such heat exchange

devi ces are connected, and refrigeration storage units, such as
refrigerators and freezers, enploying buch heat exchange devices and
evaporators. Background Art [0002] Many refrigeration storage units
such as refrigerators (and freezers) are provided with a conpression
refrigeration device as a cool i n(DESURIETT(BONE conpressi on
refrigeration devices are provided with a capillary pipe as a
restrictor (orifice) for lowering the pressure of refrigerant that
has been conprigles€thdIventiononpr essor and |iquefied by a condenser.
The refrigerant is depressurized by the capillary pipe and flows into
an evapor at orfFEMRersX Wri%‘?@%& Rt %EQRThé\N%apcﬁE%@ﬁRATION
| ow-t enper at W £EEIBEANt exchanges heat with and thereby
refrigerates the air around the evaporator. The refrigerant then
exits fromthe evaporator and flows through a suction pipe into the
conpressor. Lﬂgﬁg&$pﬁéﬂp conpression refrigeration device, the
capillary pipe 1s connected to an inlet pipe of the evaporator, and
i's joine@00y a sudtheerespitpeventicierepitgdao heat ehdhahgeakeotaniiside Waich refrigerant
refrigerant flows éhrou h the capill ar i pe,. and cold refrigerant

{1 ows ¢ hr ougHS TRE e EYAPBRIGET de: “HEih suel bF riyehpee iEdioes HEE Pmerigr e

flow ng throughigkffol WRrdde RSt CHRAR 28 SeRRIBANEE AR rebird REWRTHoCHER ¥at
of the refrigeration cycle of the conpression refrigeration device.
Mor eover, rai¥Fhgee Awitee ApbewpoiaeTof the refrigerant flowi ng through
the suction pipe has an effect of suppressing frost deposition on the
suction pipe. [0004]In the conpression refrigeration device descri bed
above, for i rgachgeamdetnti geration cycle efficiency, there are

provi ded[ObHﬂ capi ll\l[z@)%(yre?xiige?fﬁiogaéltgﬁge duing’t]; esrl.lgl"rl]tas refrigerators (and freezers) are
provided with a compression refrigeration device as a cooling device. Some
compression refrigeration devices are provided with a capillary pipe as a restrictor
(orifice) for lowering the pressure of refrigerant that has been compressed by a
compressor and liquefied by a condenser. The refrigerant is depressurized by the
capillary pipe and flows into an evaporator, where the refrigerant vaporizes. The
vaporized, low-temperature refrigerant exchanges heat with and thereby refrigerates
the air around the evaporator. The refrigerant then exits from the evaporator and flows
through a suction pipe into the compressor.
[0003] In the compression refrigeration device, the capillary pipe is connected to an
inlet pipe of the evaporator, and is joined to a suction pipe-side pipe for heat exchange.
Hot refngerant flows through the capillary pipe, and cold refrigerant flows through the
suction pipe; heat exchange between the refrigerant flowing through the two pipes
enables enhancement in the efficiency of the refrigeration cycle of the compression
refrigeration device. Moreover, raising the temperature of the refrigerant flowing
through the suction pipe has an effect of suppressing frost deposition on the suction
pipe.
[6004] In the compression refrigeration device described above, for improved

refrigeration cycle efficiency, there are provided two capillary pipes having different



- 2 - resistance (having different inner dianeters and/or |engths)
and a switch valve. Sel ection between the capillary pipes allows

adj ustnent of refrigeration performance in some conpression
refrigeration devices in practical use. In a conpression
refrigeration device so structured, two capillary pipes lie in
contact with one suction pipe (see, fof-exanple, Japanese Patent
Application Publication No. 2002-372319). [0005] In the conpression
refrigeration device described above, at the place where the two
capil l ary pi pesistaeet ﬂlaaingodifﬂemanmem@rk sand&edeﬁgfths)hjndha tshgtch Walve.

capillary pip re,li ed to be led.to a,si see, for
exanpl e, Japa gl?—‘}g tr‘]"ﬁ Rges %{97’8@}215 aﬁ e%ﬂge%“f)? PREferaance
Publ i cati on Ne. s&ﬁa&@afpxesaaﬂ RARRRESE &E&Qtln%ﬁbﬁ&ﬁtds@nIf@'cbﬁ?fe'ss%h
No. 2009- 168198% In cases where, as described above, two capillary

pi pes are pr oNRHESETIOR deVieqep ssiirech tyyo srpillary miReg licontsentaet widtionsysugiien
of a confl ue iy [ [ I3

3076522, Jagra}% 54 |§1;CX%§8%T ﬁ%ﬂ%ﬁ%&%?i)ﬁﬁ%‘)gﬁ@%%&?gp%ﬁgsZ%@?ent
Appl i cat [9RSIPubl i datherenysessiog mg@m@eme describetthtiome, sit the plakce wherﬁ tlzen
i ncreased nunper & LLvapor.at or i.on

above is so g%ﬁg’ aﬁ?%ﬁ@ﬁ% Ftcé)%ﬁg?ngl ?ﬁ%sféﬁ ¥ lfln‘gl?lgiaﬁ two Caplﬂal'y
refri g_elr3 iat [ orplpesmrmeemdﬁtb be Ridpd agingk p@m(@@gf&dxﬁﬁpletlapéff?a\‘f\eﬁﬁaﬁﬂ&aﬁdn
i mpossi bl e t ea razi ch, i ch poses
a high ri sk o QYé???ga]iaaﬁﬂ pﬂg ﬂ’fﬁ@t ﬁg:&m ﬂﬂdéﬁﬁ%ﬁ s kgancea Pateat
device is usespp 1Mm&hPmemdnSNb mb-lhsr‘g@r!ﬂ cav&%&@%%&hbb@%e two
menber nenti oned above is heated, parts to be brazed need t

heat ed one bycapikary BiREP #ThiOTifRds é%?s@%o sapelary pivss acedh@ by wuteii rhmsv@cﬁ a
[ 0007] Mor eoV &donflhdhe§ 38850ePN8T Bsclos® | Hﬁﬂ fatgfﬁ%'hc nRAOL (?]'3%12 ?Qﬁa\.[ne

is used, brazing needs to be perforne east at three p aces
joints with tfﬁ@lﬂlz(Mﬁfdethbi@ah@nHer31dﬁ0&d¢pau¢setﬂm3nt Wopliation Pebrlicatirids.
and the pipe AL af tar etin nd this

accordi ngly |ér10?r \g’ggg% %E r oub}:sglﬂsén IP%%r%aﬁ%g?c%WEm

manuf act [@e6] Furt Hé:emyamramhmeﬁmoﬂddn@ooé i¢ be confiduretetiag afRriels installed

requi res space.insi e r fr| atl on sto e unit, and dependin
on the place %H&F &~ TR TR i 5 °8ﬂf§fg?eﬁr‘i‘g§dmﬁfﬂ%vf frapossible

difficult to wehesksfbeat b&a&a@emhng &f toicB EWEBh p&ie o h@h%ﬁdf&éﬂ@in ignition.
confl uence nenber. [0008] As a sol ution, there has been E ose%l

structure whePEeadngn E‘QB‘?t}qné?aﬁedd%eﬁ'é@ deviceiiyiassy whick perasts hﬁaﬁﬂ&aWheﬂ
single pipe afe Pniueh&t mRinBE mIMiched bbiel fgrlfea{é sffad%c nd2 B e

of conponents. Fig. 11 is a perspective view o wo capi | l'ary pi pes
i nserted dirdpiey opmbiagne; aridetbispnquensesAbe gouhimaddting gvolyad. the tip end

of the i [rbbﬁ’f] pi pe N?cﬁe&l%r,siﬁ cases %vhere a confluence member as mentioned above is used,
brazing needs to be performed at least at three places (the joints with the confluence
member of each of the two capillary pipes and the pipe to which they are led after
meeting), and this accordingly increases the trouble and time required in the
manufacture. Furthermore, the fitting of the confluence member requires space inside
the refrigeration storage unit, and depending on the place where the confluence
member is arranged, it may be difficult to check for leakage of refrigerant etc. around

the confluence member.
[0008] As a solution, there has been proposed a structure where two capillary pipes
are inserted directly into a single pipe as an inlet pipe. This structure helps reduce the
number of components. Fig. 11 is a perspective view of two capillary pipes inserted

directly in an inlet pipe. As shown in Fig. 11, the tip end of the inlet pipe 95 is so



shaped as to have two cylindrical portions 951 |lying side by side and
a bridge portion 952 connecting the cylindrical portions 951
together, and in each of the cylindrical portions 951, one of the
capillary pipes 941 and 942 is inserted. Then, between the
cylindrical portions 951 and the capillary pipes 941 and 942, nolten
filler metal is poured to fasten thenmrBoegether. List of Citations
Patent Literature [0009] Patent Docunent 1: Japan Patent Publication
No. 3076522 Patent Docunent 2: Japan Uility Mddel Publication No.
3118033 Pat enthapatastehtvatwolafiadbse piabeds 1 Apppistiaty GRicRub kibeiapd fottion

No. 2009-1681 Pat ent cunent. 4: Japanese Pat ent i cation = .
Publ i cati on N&, %ﬁ‘g?ﬂ igﬁ@}]ﬁﬁérw)%&s&%ﬁ tp %%Q%&aglbp’éﬁqetthg@lcal

Sol ved by t hepdriy@ndi106nd 0PAR]cEPla6ARbés RI1Yankl RA2Sis 3rté I Ernedl Oekddddn the
pi pe mentioned _above require a certain contact |length for an enhanced

ef fect of heatyliddderhmgriossOaband theecaptiary pipenft! anchifshgnalten dillsh nietrd g

To give the rlgg&éb(ggrf dnQhe gc%reglg_ unit a large interior volune, no
| arge space can be allotted tto the conpression refrigeration device.

Instead, the capillary pipes and the suction pipe are bent to

meander. Suc LNg.of the capillary pipes and the suction pipe is
performed af Pléllrgggiﬂ(gltc Oﬁlisl | ary pipes and the suction pipe are fastened
t oget her in chatestlitevhturecach other. [0011]1n a case where, as in the

inventio isclosed in J nese Patent Application Publication No.
2002- 372@9@%’]5]%“%1"i)gﬁ’ilql?rﬁ35?aﬁ%§%te’ft&)é‘b]i“ﬁu%ﬁf’a%,q%ﬁ?t h a suction pipe,
dependi ng On Pt Biok@fiért ONJaphn VR MERE PEAREESAGY, PR3 and the
suction pipe are bent, the capillary plpes_tend.to cave into the
suction pi pe Ratert Degwraent 3 pleganest Batpiidanplieation Publégatipmo R00P:168196.  Thi s
can be avoid ' efdl de i: i ion
pi pe separat2%$ggﬁ@bt %ﬁgb%g2|ngﬁ?ﬁgﬁgﬁg%%?thgmgﬁﬁ%sﬂﬂ%&gggégﬁf

requires bending to be perfornmed an increased nunber of tinmes, and

requires the hent ﬁ%@%@e f the capillary pipes and the suction pipe

to be given an ace REPr e, increasing the trouble and tine

i nvol ved. [ OQidblem & xeSidvediarthe IdeensibeWn in Fig. 11, an inlet pipe

95 has a[OBE(ﬁSS_ S€ ieocggilllary pipes and the suction pipe mentioned above require a certain
contact length for an enhanced effect of heat exchange between the refrigerant flowing
through them. To give the refrigeration storage unit a large interior volume, no large
space can be allotted to the compression refrigeration device. Instead, the capillary
pipes and the suction pipe are bent to meander. Such bending of the capillary pipes
and the suction pipe is performed after the capillary pipes and the suction pipe are
fastened together in contact with each other.

[0011] In a case where, as in the invention disclosed in Japanese Patent Application
Publication No. 2002-372319, two capillary pipes lie in contact with a suction pipe,
depending on the direction in which the capillary pipes and the suction pipe are bent,
the capillary pipes tend to cave into the suction pipe or flatten, and this makes their
bending difficult. This can be avoided by first bending the capillary pipes and the
suction pipe separately and then brazing them together. This, however, requires
bending to be performed an increased number of times, and requires the bent parts of
the capillary pipes and the suction pipe to be given an accurate curvature, increasing
the trouble and time involved.

[0012] In a case where, as shown in Fig. 11, an juvlet pipe 95 has a cross-sectional



- 4 - shape in which cylinders each surrounding one of two capillary
pipes lie side by side and are connected together, the bridge portion
952 has recessed surfaces, and this nakes it difficult to heat the
entire part uniformy at a time For accurate brazing, therefore, the
cylindrical portions 951 need to be heated separately, and in
addition the gap in the bridge portion?952 al so needs brazing,
resulting in an increased nunber of manufacturing steps.

[ 0013] Mor eover, since the adjacent capillary pipes 941 and 942 are
arranged aparshape mrmvkigle bylowdkmsreach fiesoundieg ant eftitwopapillayy @pésdiecside by side

separately. Thi,s. makes e capillary. pipes. 94 d 942 prone to ]
def or mat i on aWg BY é’ﬁf??f’ééea tf’%%%ﬁ LF(? %F@Sé’ﬁ@@h%zraﬂq‘sirﬁ‘éesﬁgeﬁ‘ﬁ’ fnd, this
being filled mhkes if Hiffiait wekiat thet &eird 'Fm QATESTOY at BQintFol haduyatd bRESg,
941 and 942 qged to reach into the inlet Ejpe 95 beyond the

p

cylindrical poFeEfndharylindrgesportigns 93 dieathto edseied sqpaeptadys andin addition the
capillary pipgs R4 @ide %6&0&1'93!’%1&%%3%?‘&&%@2%% lin aﬁgnc%/e"ﬁ%(a;ﬂl.%rq%gr of

due to a sharp difference in pressure, and uceS | npac
two capil | ar yngiucsurdwsteand 942 are arranged close to and wit hout

contact each i Bsl t i nlet..pipe 9 t he . opact_produced
when t hewr0 ttlajﬁﬁr i ger é\%{)ﬂa?{éer’j gﬁ egtgxe é B%C‘Jtng r?géé,ﬂl%% pﬁ%ﬁ%?ﬂ ﬁ%& |9 4$p é’ﬁep%%{)“g alf"’i“p
ont act Wi Th each ot her . Lhat | asta sav chartor 0015 An oo et
contact wi eac at, i 0 say, atter. n obj ec

of the pr eseﬂlpﬁsﬁégﬁ?‘féﬁ prgng W§W30¥®d_%??%?gfe a heat exchange
device tpel4] s so T proedntiitel fidealipehings fémibeing filled vid@Stiller fetdl, O Rb ARAs
wi th one suction pipe and that perforns_heat exchange reli abl

suppresses ndi{sBe sttt Piren A e g2 msed &0 reanl inge Hisr inlet opeads gé)’@ﬁ‘ééh?e
in the nunbercyff s £AMPOREAY 951@@11&?&%{1&?&:1&' rrés@rﬁ:t&lt 5Pfhe a@ﬂ%ﬁaﬁgéﬁg and

and a refrigeration storage unit enploying those.” Sol u
Pr obl em [ 0016}42dlaxestintovan ¢vaporatsnyie vepsrees duegto coshdipndjiftsnania meeret andf

the present i i t i i Qvi ded w th;

| owt enper at ré(ﬁ%%pgﬂ%aﬁ?c%ﬁg ‘Gﬁ%ﬁ% g%’r%%fﬁ?‘ﬁ? gi Fef ?’rlraélé‘%lgaﬁl?s? 'g’ and
passed and whwithout sonfrentvith eadhestsdr iatideche inbdt aipe ;95 athed ishpet produced when the
hi gh-t enper at ure pi pes rough iC i gh-tenperature refrigerant s
passed and ofreéﬂ%elgﬂ&:iﬂm{eggﬁgﬁqs% In@?‘ﬁg}e&sreﬁ’thPvfeég’te@Hé’art{OBS Vikgate, causing

| ow-t enper at uhén pd fepedtall;eROVERIant Ber dwohtlct witheeatMEtheY, St i eRO! Gakée

pi pes ar% ﬁéranged si de byigide in a direction crossing the direction
in whi chl%Phd | ow YehPePdtQfriae present gvension iaderrsforesiprivreridg adisstiexchprge

| ow-t enper at WeQicP tHaeis so strictared that two capillary pipes lic in contact with one suction pipe

and that performs heat exchange reliably, suppresses noise such as chattering noise,
and suppresses an increase in the number of components and manufacturing steps, an

evaporator, and a refrigeration storage unit employing those.

Sclution to the Problem

[0016] To achieve the above object, according to one aspect of the present invention,
a heat exchange device is provided with: a low-temperature pipe through which low-
temperature refrigerant is passed and which is bent at Jeast at one place; and two high-
temperature pipes through which high-temperature refrigerant is passed and of which
at least middle parts are fastened to the low-temperature pipe in contact therewith. The
two hjgh-temperamrc\: pipes are arranged side by side in a direction crossing the
direction in which the low-temperature pipe is bent and in symmetry about the low-
temperature pipe. '



[0017]Wth this structure, when the |lowtenperature pipe is bent with
the two high- tenperature pipes fastened to the | owtenperature pipe
in contact with it, the curvatures in the bent parts of the two

hi gh-tenperature pipes and the | owtenperature pipe can be adjusted
appropriately. This makes the hi gh-tengl_er ature pipes less likely to
come off, flatten, or cave into the |owtenperature pipe. [0018]In
the structure descri bed above, preferably, at |least the parts of the
two high- tenperature pipes fastened to the |owtenperature pipe in
contact {#HFEwi t h Wit this stwgerd, whent the laii-tepgicrature pépepe helit onithathe teo high-

CheCurvarur LTEARRE S SRR LAY o BBind B i 8 e
| ow t enper at ucevaripeincha bée parecke teatwal highingeriagt pbd aetthy Rhyteipk@re
t he hi gh-tenperatur .pes. less likely to _cone Qf?, flatten, or cave
into the | ow P‘Bﬁﬁ%‘i’%%ﬂ‘g‘tﬂ FeroPra o s makes dherhigh-ismpergse pippeless likely

above, prefer@be oﬂaﬁa&eﬁpoﬂﬂagafn&@ﬂ@fav@&eﬁ{p%ra%%gleare pi pes that
|

differ fromeach other in at |east one of “i nner aneter and |ength.
[0020] | HMBE st r Jatthy grugase desprbedebove preferablyy ateagt the Iperts of the two high-

| ow-t enper at i [ [ [ a t ween an,eyvapor.at or
and & conpr coSaPe e Pivg R air B BerEyAbiBaRRt B cBhuly JIOHT e
arranged bet weemged mathel divswtion prghetdienlaviaphe diration thehichaheclapitempérgture
pi pes are pipes farned parallel to each her Ji.n a refrigeyant

Bl Foui & bot hoEn( 1o PLRER s, BBl it §oshBaBrirpratu plrehinados e
the suction plopeempadugd plpeash W hadélelgal OThishBoderresaRiy hiikYs BlePBigh-
cl oser to the evaporator are_anneal ed. [0021]Wth this structure,

anneal i ng makEEPFRRIS NBet 5t [ikay yo sppe o dltien, or sevoing thenlgvrnepaames
flexibility igpéheir handling, |eading to enhanced workability. .
[0022] In the structure described above, preferably, the end parts o
the two 49991 | ary Ipithe structse described Reovey pisarahlnrthe two highedbmpereorpepipesr

with a fastenjpg: : %bq._] I @gpr il Ler t al
ring, tape, QAT??IB on, cl)l;fert e %%Etgmgg%é |ng°%[ec())ge ﬁlgtﬁm?ﬁgeljaélggen ts of
t he capi[0030ly pi pds th¢ osesturt alesdiibed \nhpor, gtreferably, tie hwiamperatoes pipbdis ra
tip ends less_likely to break, and makes it easy to fit the capillary
bi bes o t he Bt PleLfBeRE YepiR st ot iy Crrisscs e b s
surroundi ng tepéramregapisl aracapillaisifes rangedbethdnatofdtasd: BAd theSvaREdidry
open. [0023] t he above o , according to another aspect

'In;g achi ey, ? ect : DEC
of the preserff’® PR EMABHPIPEHAIE PSS J%{%”Gii PeIhip eAcheothade 2 asdeigampgeciroult,
devi ce havi ngao@wgd)ﬁsaﬂsfb?_t% FRE LIRSy %&&&e%dﬂa:ﬁb@ﬁ%ﬂ fhe SRR Pirked ahBat
provided with an inlet PI pe having in“an en tEart

least end parts of the two capillary pipes closer to the evaporator are annealed.

[0021] With this structure, annealing makes the two capillary pipes easy to deform,
and increases flexibility in their handling, leading to enhanced workability.

[0022] In the structure described above, preferably, the end parts of the two capillary
pipes closer to the evaporator are bundled together with a fastening member. The
fastening member may be a filler metal ring, tape, a ribbon, or the like. Bundling
together the end parts of the capillary pipes closer to the evaporator in this way makes
their tip ends less likely to break, and makes it easy to fit the capillary pipes to the
evaporator. The filler metal ring may be a circular one surrounding the two capillary
pipes, or a C-shaped one that is partly open.

[0023] To achieve the above object, according to another aspect of the present
invention, an evaporator to which a heat exchange device having any of the structures

described above is connected is provided with an inlet pipe having in an end part



- 6 - thereof an opening in which the two capillary pipes are
together inserted. The inlet pipe has a capillary pipe hol ding
portion in a tip end part of which the two capillary pipes are
inserted to be fastened thereto by brazing. The capillary pipe
hol di ng portion has an oval-cylindrical inner circunferential portion
that can hold the two capillary pipes-fn contact with each other in a
state where the axes thereof |lie side by side, and an outer
circunferential portion of which the projected face in the axial
di recti on hastharodu@bpaivppin whickrith vg ¢apillabe pipasraredbfdicdriitRriad THadnlet
i nner ci rcum‘e.reﬁti alf’rP@?rti on. e prqjected face ha ﬁr{ﬁtl ler .
proj ect ed ar eBIPE H&he PHREIATE pipE o pom i # HR opdh Pt og?"'g@. g Bipeppillary
Wth this strpigtddreinsécdzb BE (ERAc DBt bhEMELAnHITHR RUEIIAY pijeHoRfind WA
while the twobigapi | 'ary_pipes and, the inlet pié_)pe a?lse %ggtﬁgd t(l)%]et _hern,
and this hel phassiorvebeylindacal jiipnger eweliroantel mnraon gt cavblhadd dher twoosepitlgry
to the struct : han: pi { 1 N P.RES.: ar
arranged cl 05@5 %o%%tg %tg?t%@o%%gtgkh%glﬁ%bg%ﬁg%ﬁﬁg a%%c% %I%)Oﬁﬁ%isggpognﬂ tﬁned
outl et pi pe amdowermmunicoemtibbpardenof Whick dgi prbjectgd [ficp és thendial Biecdtioh &is
pi pe can be performed in succession. .This hel ps. reduce the,. .
manuf act uri ng®t 9% é%g%g&ﬁ}dﬂﬁﬂ iy the sapy5 Srpotigna t Grff‘gerﬁrflﬁ%%f’{?m‘fj PRFfion; Tk
Cﬂ.pi | ?ry pi pp‘sjeaﬂﬁ&facie hasa ﬁﬁalalleepﬁojbcmrafeaeﬁanwhé feln@mrg FirtTthe Rt lpé.n )
the inle i pe. The, capi ry .pipes are.in_|ine contact with_eac
ot her at [Otoﬁéfr res @?ﬁ%éﬁ%@%@?&&@s@ @g’r‘?"ﬁbb?( RewHiE:illen el while the
inlet pipe, tRe fdpliladf pif &ld tﬁéﬁﬂﬁaﬁliﬁesarfe'}ﬁ%&' t[?ﬁ%%h‘éﬁeaﬂd 44€ helps shorten the
il y. e ar es

| i ne-contact partS by capillarit two capillary pip re
t her eby uni t edme peede@fogibrmying. paseaver, awing thibke Bwshusivbere ithepaictionopipe frel

l'i ke due to : ' a.pr I ge o
Vibration to Be oy iR st preR LR Wobnds, cbilebh P hllen B SEion pive
not repeat edl andrthe eutlehpipeznd conrecddn bavweencthe wartittary Ingpeo binkbthe idltt pige can

t hus possible to suppr.ess chattey. noi,se resulting.fromthei.r

movi ng i nto aNcPtIELnSRHERRY WP RO BREA o he P P e
axi al - di [ees) on prwjtkdiesnanes thé twdeaplRPy bipsy yrePinpestite kdidnecP@ith icadh
hol di ng 'Ehe ]t ca%‘l | ary pipes_js snaplﬂfh?rb%haneﬂ?e_ axi al -di,r?ecti gn
proj ected ar s PhE e FRiGtRIRT TRaMe cARilanRIRgs e Inling contagt pithepchyptaer

hol di ng por ti gnhdipgspetiRasile WiRCEs. Dufing MClBASS of fHRMhENGPQ YRS iller metal
circunferential portion to the inner circunferenti al OI’FI on change

greatly. Thuskeraeaes fsbhbedvennghe lineepniast partsriricepillorityn dbe ivrepcagidlancmpéss
used, the capjl hﬁ?e‘éyﬁ%ﬁ&?iﬂ?@& Fiﬁ@e%?&&, d!tﬁhs%v@ﬂ g\ﬂnta% %h;gﬁgti QAIEE% ﬁlfnﬂ@l%etﬁ a

it possible to pour ten Ti r“metal into t
capi |l ary pi peddenttop hethe aprssira pfjrefiigeeanh cdudesrgbration todre trapsmitet ov dbne of

time reliably, Furthermore, .by fasteni t he capi.l | ar | pes..and t.he
capi 11 ary pi pEe FHLR SR T o o SRl et e P oF oPisB R s o
i ncrease the Itis thus psdsitdngt fuppfesd et aslseorestitiag frotnhifeid G rECitoodnd

brazing, and thus to s»glglﬁre s disjoining due to vibration or inpact
and chat t eri riPURBTOLERC B AR 90 om t he two capillary pipes

repeat edjop2#PVi NG NiftkSvedNehe Oaklial Qfire SR g&» ecittit e£3€ MO LR ary (A2 Abldthe

the structure described above, preferably, the capillary pipe holding

portion has skfetrmahqldingtthe tmeapiligay @ings prasrnallep fibaniibe myigl-dizgstion arojected

pi pes can pengtt the GaPhhk j i Lt Of v

this structure, (t?f‘theetl p eﬁ%? o?&%/%gés@gﬁ?ﬂ: ?1%9%8§°%@§§°?§%’§”¥Vﬁ%%m

capillary where its thickness from the outer circurnferential portion to the inner circumferential
portion change greatly. Thus, even when a high-frequency induction heating device is
used, the capillary pipes can be heated in a short time. This makes it possible to pour
molten filler metal into the gap between the capillary pipes and the capillary pipe
holding portion in a short time reliably. Furthermore, by fastening the capillary pipes

and the capillary pipe holding portion together reliably, it is possible to increase the



pi pe hol ding portion, and thus there is a |arge clearance between the
tip ends Fig. the capillary pipes and the inlet pipe. Thus, even when
a sonewhat |arger anount of filler netal is poured in, it is possible
to make the capillary pipes less likely to be filled with filler
metal. [0029]1n the structure described above, preferably, the two
capillary pipes are pipes that differ-fromeach other in at |east one
of inner dianeter and I ength. [0030]1n the structure described above,
preferably, the inlet pipe is formed of a netal different fromthe
nmet al of whi ciircagthtoddite jemehpargandabe adcorncy bf biasing\eag dinstto supipsess disjondhg
and the joint faces of the inlet.pipe.and .of a .pi of .t he he .
exchange por (155 SPustpt gmeRyans PrliFiah o sl e Bad e P Heflaprpipes
the inner surfcpefaily heviagintahrl dut vsbontact AUB EAch\Wiidd. this structure,
during OBFration wher e refrigerant I s passed through. the two

capi | I'ar PU8Thes siliht Sreirfisioritedabpes prefenbiin e repiary pipnhollnggportion
capillary pipgs dfhQ fehemhChR ﬁl% féﬁd/ Por iRl dhd FaR il RPes _an%éé#:tgz&@@ﬁe

speeds. In this case, the capillary pipe holding portion is
stat e where acaptlarepipé bolding@bgiono occur. However, owi ng to joining

with flu | pe | I , VO ' .k ve '
the ref r@%gant pasm"l'gtzfig%?SI Séarﬁcgﬁ- ’ntalg uptg@g)églé@s%aﬁﬁ%ﬂ fgp% eﬁlrg%cg%e Aanfla}yn
gener ati on angpé boldingpoeivn, afd thos theredsd largbclatanre. be[v@R32d tip edils Fig. the

structure descriped .above,. prefera , the inner circ er ence of. .t.he
capi |l ary of HEPHBROPAG 0 o Pooolb SRR sor e HiR Byt GPaRyof A
instal | ed i nsielel 8 pbekd i) @lidpdseiBlesh Makg Chelwpillarylpisesen® LikéPd bertilled with
pipes lie side by Side in the depth direction of the refrigeration
storage unit.ileo®Ewth this structure, filler metal can be poured

bet ween {dagoft WO capithd &fitakl BESBLHChHDE ﬂr&@ﬁfylycﬁié%cﬁﬁiﬁ%%iﬁgs atdipes
capillary pi‘pe holding portion wthout "bei ng Qbstruct ed by ‘the bacE
wal | menber ohatdiBenfedm paghother byat daasirang of imen diam¢tersandilengits possi bl e

Lgl L: L? EOC())??]IS E):n tlg?het é%cﬁ?eocjlelsézrﬁ{eﬁ agé)&?ﬁre%egabtl}] %heci%&it Hp%rlél fopxjngfof a metal

different from the metal of which an heat exchange portion of the evaporator is formed,
and the joint faces of the inlet pipe and of a pipe of the heat exchénge pottion are
brought together and joined together such that the inner surfaces thereof are flush.

[0031] With this structure, during operation where refrigerant is passed through the
two capillary pipes simultaneously, the refrigerant flows from those capillary pipes
into the capiilary pipe holding portion at different speeds. In this case, the capillary
pipe holding portion is in a state where a vortex is likely to occur. However, owing to
joining with flush pipe inner surfaces, a vortex is less likely to develop in the
refrigerant passage, and thus it is possible to suppress generation and development of
noise and vibration.

[0032] In the structure described above, preferably, the inner circumference of the
capillary pipe holding portion is such that, when the evaporator is installed inside a
refrigeration storage unit, the two capillary pipes lie side by side in the depth direction
of the refrigeration storage unit.

[0033] With this structure, filler metal can be poured between the two capillary pipes
and the inner circumference of the capillary pipe holding portion without being
obsiructed by the back wall member of the refrigeration storage unit. Thus, it is
possible to firmly fasten the two capillary pipes to the capillary pipe holding portion,



- 8 - and thereby to suppress chattering noise resulting fromthe
capillary pipes vibrating agai nst each other. [0034]In the structure
descri bed above, preferably, in the opening, a taper is forned so as
to be increasingly wide open outward toward the tip end. Here, the
taper is, for exanple, one that, when the evaporator is installed at
the installation site, has a greater t&nugth in a lower inclined
surface than el sewhere. [0035] The heat exchange devices and (or)
evaporat ors descri bed above are incorporated in devices such as
refrigerati onaslt thembe taunipps:st bladtteping hoisereesuldhg ifger teioapillaryspige tithetag
Advant ageous Effects of the Invention [0036] According to the present
i nvention, it23USEHERPEEL (o provide a heat exchange device that is

so strucjoesgd thatipttwostaRRire Hededbdll 2RSe,| fr&fedablyC RIth@ 6henid B AR is formed
suction pipe and that perfornms heat exchange reliabl suppresses

, . . bl y .

noi se such asSoca¥de theingiepsimalyswide spen uppricewan tha tp gad-Fese thataperds, for
nb f i na -

humber o CO”&QH@EQ 611@@%% gﬁgﬁ*ﬂ%@%@&ﬁo&ﬁ& is In%ﬁﬁ%i &%ﬁ%@%&f&h%e h@@?gl%ater

refrigeration storage u oyl'ng those. Brie scriptidon o
Dr awi ngs [ 003Ehgtkima lower sxchnasichifacet than elsexdem of a conpressi on

refrigerati devi.ce and a refrigeration,staorage unit provided.with
o evapolleSl acoolfh AE Sxietd HEkRts GRe *leR Wbl BEPUhLiptl e
vi ew of an exat@beraell iR dedvapacibofefiteeaiodistgade it €hat pariitins @8figédgon
3 is a plan Vj%ﬁgﬁ% a heat exchange pipe as a heat exchange device

according to ¥ Pention;, Fig. 4 is a perspective sectional view of
t he heat exchange pipe shown in Fig. 3;

Advantageous Effects of the Invention

[0036] According to the present invention, it is possible to provide a heat exchange
device that is so structured that two capillary pipes lie in contact with one suction pipe
and that performs heat exchange reliably, suppresses noise such as chattering noise,
and suppresses an increase in the number of components and manufacturing steps, an

evaporator, and a refrigeration storage unit employing those.

Brief Description of Drawings

[0037] Fig. 1 is a schematic diagram of a compression refrigeration device and a refrigeration
storage unit provided with an evaporator according to the invention;
Fig. 2 is a perspective view of an example of an evaporator according to the invention;
Fig. 3 is a plan view of a heat exchange pipe as a heat exchange device according to
the invention;
Fig. 4 is a perspective sectional view of the heat exchange pipe shown in Fig. 3;
Fig. 5 is a perspective view of an inlet pipe of an evaporator according to the
nvention;
Fig. 6 is a side view of the inlet pipe shown in Fig. 5 as scen from a direction along its
axis;
Fig. 7 is a sectional view of the inlet pipe shown in Fig. 6 cut long line VII-VII;
Fig. 8 is a sectional view of the inlet pipe shown in Fig. 6 cut long line VII-VIII;
Fig. 9 is an enlarged perspective view of part IX of the evaporator shown in Fig. 2;

Fig. 10 is a sectional view of an inlet pipe of an evaporator according to the invention;



Fig. 5is a perspective view of an inlet pipe of an evaporator
according to the invention; Fig. 6 is a side view of the inlet pipe
shown in Fig. 5 as seen froma direction along its ads; Fig. 7 is a
sectional view of the inlet pipe shown in Fig. 6 cut long |ine
VII-VII; Fig. 8 is a sectional view of the inlet pipe shown in Fig. 6
cut long line VIII-VIIl; Fig. 9 is an-2nlarged perspective view of
part DC of the evaporator shown in Fig. 2; Fig. 10 is a sectional
view of an inlet pipe of an evaporator according to the invention; -
9 - and Fig. @&l is a perspective view of two capillary pipes inserted

directly in iplet pipe.. Description.of Enbodi t.s 038] An . .
erbodi ment | of FERH A EEERE R YRR S Sy RGO e R dheia i B miee.
reference to the acconpanying drawings. Fig. 1 is a schematic diagram
of a conpression _re,frigﬁrati_on device and a refrigeration storage
unit (refrigePerigHonebPmbadiminty provided with an evaporator

accor di ngosgy t he 1Ay &Myc@fnenf oS Wrebedt Fh@ntibn Willebd ebdriBed Ael W with
storage unit” is provided with a refrigeration conpartnent RL, which

i s a refri germfesehcr elgi B, aceaaipanyinge drdvingse diipar t iehtschEmatigh liegras of a
frozen region h frd.geration. st Ui & ' ' : QV]
wth a conpr e%oé? 5%58{051; %ﬂln %?a 4%&“’%3&5 gg%&%&@e@%&g@@a@%ﬁ&ﬁ% ét&ﬁ@e
i nsi de of t hewfit)pemiideg widnpaetapantor BX:ordifietocthepvesttinoAs skdwn apeffigt 1, o
device Ais provided with a conpressor.l, a.condenser 2, a swtch .
Valve 3. and TEHRstoR Soran duit s BRvi adh s RBPRUGE Fomwiusa Rbeviahi o
constitutes arehgiefdi@iregion0Bnd ¥ GeziR@\CbMPartrRdot IRPS Maidh 8 eaf6£bn BE0AEThe
The heat exchange devi ce according to the invention includes a first
capi | lary pi péiTgeratign séqregrqupia i F rgfhesi pevided vath @vapereation sefrigeration
suction pipe &wcﬁe%%}éﬂq%&%gtﬁé k138 b Adhk HReAh PERY RN RIFThe LhBpression

refrigeration conpartmen T and the freezing conpartnment R2 are
separ at ed f r ouefregarationdpdee Byis prowiiad Withaugompresgornta espndenser 2na styidch valve

heat - i nsul at i fig i.al i.ng the.r ig%ﬁ%i :CO r fﬁ%@{
and the freez?’n%dﬁg%%égﬁte)ﬁ%ﬁﬁgﬁlﬂfr%% %a%hlféfé{ ﬁer, Y g%é“f:e’zgr%gtés om}%‘?]a
i s formed whiefigtdtionscyaler htdng | refiigombivesedled hesideef Theg dpatt exahange device
conpartment Rl and the f.reezin tent. R2.. will he scrib
arer the evitsatinesy e i GEET B AR (RPN it Pl Atort iR PiRg e
R2, and the cargupssions) anebsug@haijed device A refrigerates the
freezing conpartnment R2. . The refri eratioa:ﬁst%rage unit R is_so

¥ d¢

confi gur B°Phat t HB Rorefiggratiop st yoitdsh SRAFEPR FRRarieent R1 rapd) the

through the dgghinoRtbRphiiBedt G drd Sépakd@NrGR ERA SRRy aMhka@sulit} material.
refrigeration conpartiment Rl is thereby refrigeratéed. Further

provi ded are & thehegtriptulaing ipateriah separating| the refgedrafrndempsementod japg the

conpart nent i had s, i e
cvapor ator 5 Bieag Pkt R im 0% SR T ol B HABRIAMLL it
freezi ng conpar tonfow bRRveti theugfrigetation wemparmiant R eand ébe rgevingt ¢omrpartment
compart ment % As will be described later, the evaporator 5 is amranged only in the freezing

compartment R2, and the compression refrigeration device A refrigerates the freezing
compartment R2. The refrigeration storage unit Rf is so configored that the cold air in
the freezing compartment R2 is fed through the duct imto the refrigeration
compartment R1 and the refrigeration compartment R1 is thereby refrigerated. Further
provided are a fan (not shown) for circulating inside the freezing compartment R2 the
cold air that has undergone heat exchange with the evaporator 5 and a fan (not shown)
for feeding the cold air in the freezing compartment R2 through the duct into the
refrigeration compartment R1.

[0040] First, the compression refrigeration device A will be described. The



[ 0040] First, the conpression refrigeration device A wll be
described. The - 10 - conpressor 1 is an electric notor which
conpresses refrigerant and feeds it to the condenser 2. The
conpressor 1 is arranged outside the heat-insulating box menber of
the refrigeration storage unit R . The condenser 2 refrigerates and
condenses the refrigerant fed fromthdOconpressor 1. In the
conpression refrigeration device A the condenser 2 is configured as
pi ping | aid around outside the heat-insulating box nenber of the
refrigerati oncoippesggrel inhi eltticanatommihich doaiprésgnrafiigepasselsfeely ughhe

t he piping, the heat the refrigerant is rejected out of .the
refrigerati on°QfesEyE ThgicPmpgessofl ds pzange E%tFI%é%f‘tb’QS‘ﬁWibﬁﬁPgﬂﬂqehof
any other nanpgrefrRBRALR YRR @Yt Rf CORITBMENds e0reRiider4Q0MRI c@idenses the
wat er - cool ed heat exchanger.” For hi gh heat exchange efficiency, the

condenser 2 i®figsrantfedoiormn theeqompressarnl- AR ¢ compresaipn exfrigetidndeyige A5 fleh
as copper. O o) |10 ! rd.Gad -
conductivity ér}gléerggﬁgd%p%g,&mgft]l% ggﬁ]gl 13#1 %%m g’ﬁsgﬂ?)eﬁg [%%%nen g box
swi t ch val ve Bembera thd efitigeortimg satrage wnitl R afibwhile tefiigegart lpasses through the
refrigerant fr.omthe.con ser..2 flow thraough e ok. bot.h of the .
et Jand sectRtrec g HERATRS fhaderipy Hrieted 640 0B UE, 186ighth Soraye it B
conf idgurﬁd as%*ma)cweﬁwm Sivdyt B@icﬁﬂﬁ@ﬁ@cbﬁ:dialgg dthert ﬁeﬂﬂﬁeh fﬁﬂﬁf alayr émploy a
inside the refrigeration conpartnent Rl or) the freezing

conpar t nent F&O,mrgq’féy ﬂl&%@ﬁ%&ﬁﬂ&ﬁ%@n %%ﬂ%@%sﬁ tor g hett epedagte
condenser 2, {fiGica Hehod@n¥® Bis remi RRIRdalQ4lShigR tHehBal conductivity, such
heat -i nsul ati ng box nenber of the refrigeration s oraﬁe unit W The

switch val ve & edpper- Kibertthen renpet.i By Betas i) glighy clestaical copdustivin may Ueh
that it fl owsad'ﬁg{e& ATCT T 1ot t(Ql‘?o;{)li rst and second capillary pipes 41

and 42. \Wen t conpr essor i'S 1'noperative, by operating the switch
val ve 3 H§48ls to silppwish velve 3osiad Elevrapiagnéts vagferfoylettongtthd refuigetdme from
condenser 2, it is,possidble, to.suppres r in the.condenser

5o de ret ] b shReRREE ah SRRl M e sk ST B 41 ama
refrigerati odxeNiecavithnalve ®iesgyoriiputedtas foOiadRin heitthing tacanding es aied

capillary pipes 41 and 42 are copper pipes with a_smaller |nper ]
di amet er thanteflngawepilﬁag?r@m mﬁgmﬂ?erfg@mﬁne%naas@ﬂ@e@a}s the" freering
restrictor (Oofdnigafifibnf 17, theX0REIbN Sheb 6F AL 8SHMeoP], did) Bikehd dBRERBI2, the
fromthe condenser 2. The refrigerant that exits fromthe first or

second capi | | g¥iighpialye 343 apenged oulsie thediwabingulatingdox spesaber ohige reffigerationg
< O . . O : _
second capl #ﬂ%&hﬁ?gﬁ“ﬂh@s&g&ﬂ 2alBvealdl hdsehe RlnchigD gf‘ %gépr?]ﬂa%fhg géﬁlgerant

OM ng to the rst and second capillary pipes 41 an '
di f f erent i nrewch diaitdlomsgnto meitler of dyfirsttangd sedond caphady pico At andh43. | Whany

pi pes 41 and QVi different resis t i
refrigerati ontﬁg 8@1{1@3&5&? 1 e éelélf)g?rajﬁvce é{’¥ §p %%?%%gtﬁeesd%gcr]f {Lﬁ'eecgga%l{sgg %#p%gess the
di fference ioutflewef thdirefiieéraint fheih Weeondmsdr|2, aiyp@kiplko suppsdseadropih des

of the same inner digneter be used, and resjstance,my be .
2dj st ed by VEPSTE JRG Mo BHGEnSom Iy S04, R b FAkRelte FaRpssion
di amet ers andcERREHDS delifO4 3lofbgnetdslkinand second capil lary pipes 41
and 42 are united and are directly connected to an inlet pipe 51 of

A [ . P1 PE
t he evapbtifdtlor 5. Thedist andscqond sepibary pipse dhand 4pate|caprer pipsewith 2 sggler
42 are pipes thats: ' | ' . .
Arranged but Srad 4RI BEPRERA S R RlakE sclve N £t (orifice)
ﬁ, whi ch :s affor &rvgpeidlg ithespresutehd tier et frofmm tonelmuset ’l(ﬁﬁrrsfngeranmat
eat-1nsulatin 0X r angd transv.er trat t he

heat -1 noul at i gs B0 FEAREPE sorRRt s PACHPE AF oY aDERR: b sllfiraten Tt e
anld ;s_econ ? cangaidl steﬁfnﬁ c@;i;inafs; rllaq:tbs _a? dmf:?z 5553 &ﬁ@éﬁtﬁ@&pﬁi&&fﬂ%mﬁ]@ to the first
relative ter ; us, S at IS na conau 0 .
refrigerat i orfdRIPAACARARTY RIPes A4 ap%ggﬁl?@é% reeb%%rrfﬁ%?ﬁ?fs F&fﬁlsa%h the

first and second capillary pipes 41 and 42 provide different resistance. In the

compression refrigeration device A, resistance is adjusted on the basts of a difference



exchanges heat with the air outside so that the air outside is
refrigerated, and is arranged inside the freezing conpartnent R2.

Fig. 2 is a perspective view of an exanple of an evaporator accordi ng
to the invention. As shown in Fig. 2, the evaporator 5 is provided

wi th a beat exchange portion 50, an inlet pipe 51 through which
refrigerant is introduced into the hedtl -exchange portion 50, and an
outl et pipe 52 through which the refrigerant in the heat exchange
portion 50 is discharged. The heat exchange portion 50 is provided

wi t h a neandemiingerplipeet&Oictesed apilbyr gibést ynsehdf pips drtha soedinpar difthetr

to one anot her and netrated by the pipe..The pipe,501 has straight
and curved pa?lﬁ%geg%&fﬂ?f[feﬁ]égﬂ%%’fm Eﬁ@ﬁg@dgﬁr" 'B’%@@?}‘?’ﬁg‘sﬂ HivgRtne
parts penetr abdth R ifired SiamEtaes dnldnénotiRcr ease the surface area of the
heat exchange portion_ 50, and enhances the refri %Srati ng effect by

the refr[Qéfhnt. THhe Bist prd sssend srnilargfpipaset leduth B2 aropnitdygnd) arp directly
described in i . trnl :
evaporator 5, %gétidu%ﬁh g%IBHL 1%%?%13?@452%#8%%%%?#%2& %ﬁlc%:% ?‘gdngeg‘?lgew%“f’?
a pi pe that cepesettandi@iarepipes thet @rap batwsen theamitch Malve dnwhiels ssonrrafiged
The suction pj 6..L1€es.] C 1.th t fi1.rst. and cond -
capillary pi p%@ﬁglelm%iﬁfgﬁﬁésma%gg &%‘ %lel\é%%rv%néi ﬁﬁ? her ?Iél*of ?gvé@a {5 aﬁ%&“’.‘ir‘f&“‘e
]'Ehrough Ei he sﬂhe'él ﬁfmn:rgtl lp:em@amnehtt Re r(iﬁfsigb gﬂbaﬁéat-@m&iiﬂg Iﬁdacr Gﬂ@ﬁbd ebpeand
irst and second capillar ipeg 41 and, 42 eat s chapged. To .
al | ow heat ex%\‘%?%éi%ﬂéﬁ& ttﬁ"ei"re@flﬁ?“éaéﬂ"&n?o’bégeé’?}?‘?ﬁ; i%ﬁ%ir& 8@t passing
suction pipe @rcaghl tHelRst08 kdc@fd apillPREDEIM IdArRUEANhioh Cenfjletstre G relative
second capillary pipe 41 or 42, the suction pipe 6 is fornmed of a
netal (here, ta@a)%&éréopibﬁéys hpiRashmeieondiet inehe exffigristionompartaiert R 1aand
copper or al ufk Rdind domatt@nd R, $hd Qgéjsosﬁﬁﬁcgg Ay b HaRad LR

42, the suction@gl pe 6 I's arranged 1 n the a:{-l sul atf ng portion
formed in théehezom ithenendgrisery, Bexfirstamd escond capdlbirApiptsl aet4Rade, frept in

fastening the,f. (o] api |-l ar LRES: and. 42 and the
suction pi peetg&k %@&%‘3?@‘?@“@@6@%‘?@3@ gbgﬂolﬁt%%’lr\%n |Pr?§[5f°?/r}nﬁgmg fo the
sol deri ng or evaporatowf)| arranged iiarigatinkdiatingt ktidnawiich Stawacd foaned hsidethe

it is possible to adopt, an f . man i.f ferent fastening methods that
af fect as | 1 (EPESU=EerE Pt hemrtpling R Bewbita capi || ary pipes 41
and 42 apd44lhe SuClthe @Raptir@6r §is b Qe IR geugtvwideh MeRefifelaft FRAAL GisRE

to the conpressor 1, and is arranged, in its part fromthe .
heat - i nsul at | ¥§9587% hest Wil theeai OHiside sothat therit opigide (ih gefrigerated, and is
heat -i nsul at i Agnbay fEideiihd BRARA LohPAHhAE I3 19X rﬂeag% I8 view of an
refrigerant passing through the suction pipe 6 is he teg by heat

exchange wi t Fexempler off pn ryppoasttop assording tthrtbeigiventien. f As shown iz dignd the

capillary pi S i 6, i eat ed. .. Thi
cuppr cosus abuattebh s 1Epropltsa S bEE UEhLP BooR Bored FudSHEH il
pi pe 6 arrangedclorefisgedsnt ihintrodaed iints thealidat gxdhanygerportd0¥8 pilh én outlet pipe

e ant 1 BB SRS Bt ST Rt b R e A e

Whi | e passi nchehtgicBhet RBrtarsbel pedvided witea Rcahddia i Pae80d2d a plurality of
. > ) . pht

hi gh- pressure_refrigerant_ gas exchanges heat with the air_outside and

t her eby conddF$cEangrRd pargjlrb e ere anieer @A dengietedahitheinipre flibe pipe 501 has

refrigerant tg@@h Lve i : t 1 s va i
swi tched, i nto &i ﬂ; her Wg&?%?%tﬁgrﬁgg%%\ﬁ% %@%3&&"\& %Oé/edﬁ S{(g%g%zpm

penetrate the fins. The fins increase the surface area of the heat exchange portion 50,

and enbances the refrigerating effect by the refrigerant. The different parts of the
evaporator 5 will be described in detail later.

[0045] To the outlet pipe 52 of the evaporator 5, the suction pipe 6 is connected. The
suction pipe 6 is a pipe that connects between the evaporator 5 and the compressor 1.

The suction pipe 6 lies in contact with the first and second capillary pipes 41 and 42.



[0049] In the fast or second capillary pipe 41 or 42, the refrigerant
is depressurized. The first and second capillary pipes 41 and 42 have
different resistance, and according to the rotation speed of the
conpressor 1, whichever of the first and second capillary pipes 41
and 42 is appropriate is selected. O, while the rotation speed of
the conpressor 1 is kept constant, selldting the first or second
capillary pipe 41 or 42 allows adjustnent of the evaporation
tenperature of the refrigerant in the evaporator 5. - 13 - [0050] The
refrigerant dBeumsmﬂieirzﬁgeﬂant liabﬁng thmi,,hmlie @eﬁmnpipe &jand tlmrryﬁigbrpmt phdsingy

ovapor ator 5. reighihs BRE 2t Selnd Sepitiny pincs iy i ssheal 1oihanaed, Tp allow
connected to L€ ekifable mememh@freﬁlha—mﬁ g@aﬁ@tﬁd&ﬂmamwﬂw@eb@tahd tie

refrigerant that has passed throu h™t he rst _capillary pipe 41 and

t he refri ger atefiigerant prgm g plrsughithe Birs g secentbcapdlashpire 4bPT 42 tle syrtym pipe
flow through ﬁ*ﬂ@m&ﬂk@&f@ %é?ﬂer%%&g%“g %ﬂ{& R thepmall gglédtg?%)\/,;sﬂ%as

flowed into the evaporator ant vdpori zes
sharp differ eeappei or ghwewgwr bikeThe finshput sczewd m@illangemaml amodiZ, ithe sueion

f fl £f h
exchange por t FOR 650 BPoererLySsParafale e EEEd it B WG R vox

heat exchangempmbér on 50, the refrl ger ant exchanges heat vvlth the air

inside t freezi rt and er fri.gerates the

freezi gl @8hhar ¢ neAt TRECHRAIDN e e FoAHE HREY S3iEh dhgad 42 and
portion 50, the seddn ﬁﬁé%nio ethEW; s t s b8 Re Tadb R NBRI iBbd1Vi8g ls8RIMidd BY one
from heat exchange, ows t rough the outlet pipe 52 |nto t he suction

pi pe 6. The stelvag tmlséwe mt:telstapeh Qulas s theges 14 13 prssibierte adeph gy ey
capillary pi Pifref t ¥bnfies neﬂl@dmtgﬁ ALt L@mﬁ fp%\;?\%}%ii‘?{a{]?r&'&%r&%nd

passi ng throug e suctron pipe exchanges
hi gh-terrperateapd]arjeﬁlpcfgﬁklrealdt42paaé§wrsgcttmrpm¢gﬁ1 the first or second

capil |l ar e 41 .pr The eat ex e hetween, the.refrigetan
pabsi ng 108800n "t nBletBionilife ¢ BRonRL RN WAE BEHASER1 AR if SLlelE LA par
through the firomtthoheas-fsolatng patibh &r the porppressbr O ovdsidentht hedténsiibzsiag idyed

| ater. [0052] t, a.heat chan s a heat.excha devj ce
hocor i g Lo, PHbe heARERE ST FroREe B et p e nE PP B g SHeop Ripe 6
rel evant dr awjsn@sted flytheaBertcharbe P thel Rfigefant pheml tﬁﬁéﬁ@ﬁﬂﬁeﬁr@! HEsedénd
heat exchange device according to the invention, and Fig. is a

per spect i ve se@ilaghaipeytew: o, tapd th‘e?aihee%ﬂ%h@’ﬁ’epﬁ plé @%@mﬂ“ﬁ SHPRjESSES,
As shown in F&%omﬁon bf‘fr&sff'ﬁncf'@e%& orrthe %@gﬁthg'sﬁfhoﬁrb ?Qf‘&ﬁsﬂeet‘lﬁk e

Hp, the first and second capillary pipes 41 and 2 and he suction
pipe 6 lie mm@imrmdayewm each other at their respectlve outer

32 aro pOAS]oror et reeRls capb Py SRR 0, it BBt R

42 are prpe ers w er-an
suction pipe p‘resspﬁ()‘,&ﬁigbtane gayp ediidhl fakd wto thheohdensdr 2aWhikemesitl inside the

Val've 3 and, GRS By i DT E R e RISt FESB L 6 PTG e AUt

5, and are paﬁleae&esutaﬁe Rb@RhdreBIPedrAMES ah@Tigh&REAThe c6AlchRE MHNRfuefied

hand, -t he refrigerant then flows, according to how the switch valve 3 is switched, into either the
first or second capillary pipe 41 or 42.

[0049] In the first or second capillary pipe 41 or 42, the refrigerant is depressurized.

The first and second capillary pipes 41 and 42 have different resistance, and according

to the rotation speed of the compressor 1, whichever of the first and second capillary

pipes 41 and 42 is appropriate is selected. Or, while the rotation speed of the

compressor 1 is kept constant, selecting the first or second capillary pipe 41 or 42

allows adjustment of the evaporation temperature of the refrigerant in the evaporator 5.



suction pipe 6 is connected, at one end, to the conpressor 1 and, at
the other end, to - 14 - the outlet pipe 52 of the evaporator 5, and
is a passage of |lowtenperature refrigerant. [0054] The first and
second capillary pipes 41 and 42 and the suction pipe 6 are bonded
and fastened together heat-exchangeably to formthe heat exchange
pipe Hp. It is preferable that the suclii-on pipe 6 be forned of a
netal (here, a copper pipe) with high thermal conductivity, such as
copper or alumnum As the nethod for fastening the first and second
capi | I ar yogsopes 4 1Tlenckfddtran depbSubzel inOthe Firfteorbeet@@ict dpiilary pipel451 or 42
possible to ﬂ t one i nvol vi ng ﬁdeerln O her .t han t hat 5&
possible to a Ry lOFFICRRFTIER foMEprasire HathoRIe thﬁaﬁva%t@t:? E&e st ande

as possible t tt%ortd &5{11@1%&@@%@ 493Rd thﬁécyedﬁb ergmlété-p ?ﬁsh %@%g&ﬁﬁ)r 5,

suction pipe 6. The parts of the suction e first
second capi | | andythys ltﬁé}sﬂﬂ.’!efalg@taﬂltzhwms pass dugbtherﬁret@nplél@w pipet 4l asdahe

th

P0055] Speci {1 enpieght Rl £5 fulEa iBhan 92 8l BRRSY bipB 2 flow twangh e ipigt,
first and secpmdabammﬁkawqmpn@es 41 and 42 and a mddle part of the
suction pj 6 ar fast ned, t t her So as to,

Sont not TOBR) S Taeiad fPF BEEbaSmiions e FhuSdnt Sabdtices fud Poa st
portion. The dEfRaEsSint (;ﬁ' sétitecthetta@oﬁiaa&&fﬁ@sﬁn@ 86® el tHe B bRJow- @ﬁ@@famfel

and 42 are connected hat is,.the inlet pipe 51 of the evaporataor

and the swit cTFNgsrapk 83 cigs wlates infthe heat gachangraron 80 Rhithe 1FVemEIaLT tw
pipe 6 is Conﬁﬁﬁaﬁgﬁfﬂ @@Eedt%xcﬂaﬂ% 1%?:%&?30 R PR frRraRl excihoBY ﬂé&?(vﬁ.ﬁ(ﬂ{e

and the conpressor end ‘parts of the first an
second capi | | mpigle fiegdeeszing compprip@nsRa ahid thfnat'b}’ agfuigeratts hmfiepeng camnagment

pipe 6. [ 005% Edkte® 4T ht'l?eng%t gﬁﬂgpgn%ﬁfi%e tﬁ)ea %e%ntt HOQ% with

first and secon cadflpary pi pes He’ suct
where they | |bghﬂym¢mparannuetrémﬁmgtfromhmcxdhame ﬂmsenhnhghgmcbuﬂettpmmﬂ intve

hi gh-tenperature refri t h the f or, second .
Cant 11 ary i oo Siee5p M LR vRBSTHRE puith B e Ok B Pl oo pitgy
t hrough t he spipés 4Anandi 42ea thidrae 1¢x&temﬁb@mefrémgmrﬁassmagsﬁtdmgh tHHsQUtﬂ:lﬁ
the first or secaond capillary. pipe 41 or 42 is cooled so that

evapor at es atPPoRexchapgssdieat Wléﬂ}edﬂshwtww&ag? Hfpgerant Pagsng PivER Htj firg

hi gher cycl e gfdidgddensitasf pipd 141 GPJDPV’[%%%'eétrbe}%%é B&awadd B8 rdBYdat paidhe
the other hand, the |ow tenperature refrigeran passug%Fthrough the

suction pi pe Braugh feesection pintes tand xbt sefrjectontt pestive: towgh- the rfivetr ort sepend
refrigerant p f econd capillary pipe 41 or
42, and is a‘%ﬁ%@gﬁ) E@ﬁp&% WG de%télfoe&)f ee?at ure adequate for

: : erant gas Wt
oper at i of058ucked Naxt,oa theat cxnhpuges pipe a& a Aletth exehimgehdevixar accotfdmghto the

Meat st ot RuebER Sl BRI Bty o uR BRI e 5o
eat -i nsul ati'ng

noi fSt ure :cn L\H&Waif fa lieat exthinree pip e}) %!;Saﬂﬁim%kéhaﬁ% tﬂs’vﬂﬁtac&‘.lﬁrdmg t%ﬁle%mﬁégﬁon
surtace o t he - n 1 nNsu I Cl ent engt (0] t he
parts (niddl eaﬂﬂgFuss IS@er@tﬂE’scttverSEtm @8@3#& heglgchanes PHEsBewR i Kigq3.
42 and the sugf iRMmihPe. 6, WIEE Keat &&ﬁaﬂgeqnﬁe;(h@a@@taﬁﬁgevnem dﬁﬂﬁ%&ﬁﬂ%d

| eads to a reduced anount of heat exchange hus a m ni shed

effect of heatecendcianilige. pimes 4veadd2tandthe $Unt1QmElP¢16é1F e gestient gathsagheothys,
T oy o Pl B ARl i fmidhell fitkieAD ine BROM SARId LBk liRES

41 and 42 an e suction pipe ere y are

contact wi th 4daard 42 drepigesnernlbes tvith seateterutdrand mmee dmmetek’sethhleﬂxgtshctmfn
cont act betmeen ghe first and second capillary pipes 41 and 42 and
the suction pipe

[0053] More specifically, the first and second capillary pipes 41 and 42 are connected,

at one end, to the switch valve 3 and, at the other end, to the inlet pipe 51 of the
evaporator 5, and are passages of high-temperature refrigerant. On the other hand, the

suction pipe 6 is connected, at one end, to the compressor 1 and, at the other end, to



[0058] In this way, an increased anount of heat is exchanged between
the refrigerant passing through the first or second capillary pipe 41
or 42 and the refrigerant passing through the suction pipe 6. By

i ncreasi ng the anount of heat exchanged, it is possible to enhance
the effect nentioned above. The heat exchange pipe Hp has a shape
bent at two places. This, however, isldoet nmeant as any linitation;

t he nunber of bends and the shape may be designed to suit the site
where the heat exchange pipe Hp is installed. [0059] The heat

exg haﬂge pi paialléﬂlﬁ pfpabgiof aieef}?ﬁmym&éj dbdiz aqfaﬁﬁ%e 6ﬂ1&w&ttﬁ$dr£tﬁreﬁb%i@elﬁnt.
and the fjirst an econd capi ry .pipes 41 and 42 are fastene

t oget her [doﬂ@ this —@en@rﬁt F‘F‘PE?? n‘gﬁé{]ﬁ Pﬂ?eﬁe416ané1nﬁ§1aﬂ‘i the pugtion, pipe 6 are
second capi | Ime@msté&d%géﬂﬁzhm&hehgefﬂg%@rorﬁlltﬁé/@éavéﬁﬁangte%efﬂﬂ.%@
and (or) second capillary pipe 41 and (or) 42 may flatten, or "the

first and (orip pederabld thaiphd sughon pippé e1fommed oz metmd (heass aceppperi nipD Vithe
o . S _ . . _

Cor) 45y gt Hepbalfioh eBluch Mt & opBE MRl A2He RLBSL 1} ARG

Fig. 4, in thbe liestandsedvad pepiflagyepibs, 41t drel 43 ast tharsdetoagopel 6 dageitel,at i

[ 41 and 42 . fiitted t h t.i i 6 tricall bout
15 ent or  orPBiPa oriEer ol Rukta e Bet Ik U ot s iadonhny
pi pe 6. [ 0060fRenlyalifirag el ttgh wirddn ad hitle bb podsibBi e SRE ARTseGA dabiflhdy
pipes 41 and 42 fitted_to the suction pipe 6 in this way gives the
bent parts ofplP‘ﬁé“fapgég a%‘?@%%‘"t’f’(?ﬁ@lﬁ?ép&h?w o thseyction P&?‘Foé‘g@@ theirst #d
suction pipe GediiQaSifaE @Bhes WAL BMvhark iky1HaGn SGIRt Gith ¥alnWier al rBinged

[}
makes the first and second capillary pipés 41 and 42 and the suctl%n
pi pe 6 | ess |inKés the heattipsulptiag peidied fr om each ot her when bent, and

mekes t hg)rOfSS rst ar&?;eatﬁgfﬁﬂrdinctﬁ@jnéalt gﬁ%gﬁﬂg%%ﬁlﬁé Iﬁtﬁﬁléc% Stifte jﬁlg%%dysego d

flatten ave into e suction pi iTst and secon
capi |l l ary pi pepillddy mpe 42ndr@ ahd b ineddle part hBths wadtion pigei Goee Gastenéditopéther

centers of the for.ner on.a,.line substanti,al e ndi,cul ar t,0 th

bonth ne o r B BREEE So 80 1due i foutieh R B ol BEHREGR SRS fpstef e Foct-
e e S ot R A sepb iy i aesiil end
i's preferabl é4Haronxged iS, APFI LB BBR 1 of Biel qvapayatpy %@rgf e swtich vebvesd

arranged w t hiifférefrém @8 n@hberd o &hichBe PRAIBE PiHeCis@bndetel RBaP RN NHktlet
direction of the suction pipe As the nethod for bending a pipe

6.
nmenber havi ngPiee $ efrthe pYapomtor s a9d sherepmpresgert heand; thus beitls endaparts jof tHedfirst

For Ters. Thi o oReeAdEalMiPbrd) BERSLERpb LR o fe Bl bloh. O
many di f08F@nt pr dedlsshery eneehgaipipedp, iim shcepaitshe’ thel diptt @dd whené rgpitlig
0P, ToTer 8 50 A UL A4 PRGN Bt GRNRAE b OBELTDS
from the suctedxcimped®etiveentihd dighiteinberapey refrigaraiti PA4sig tiotifh tiie firgd| @t
pLpe ST of e, SuaRaaLoL o) Bns Mool tlcal sl (aMEal S0 20 55 B8
capil lary pi pgstidhlpip@@. 4Batdk Ethe refrigerant passing through the first or second capillary
pipe 41 or 42 is cooled so that it evaporates at lower temperature in the evaporator 5,
contributing to higher cycle efficiency of the compression refrigeration device. On the
other hand, the low-temperature refrigerant passing through the suction pipe 6 is
heated by heat exchange with the high-temperature refrigerant passing through the
first or second capillary pipe 41 or 42, and is, as refrigerant gas with temperature
adequate for operation, sucked into the compressor 1. Although the part of the suction
pipe 6 close to the compressor 1 is arranged outside the heat-insulating portion, since

the refrigerant has been wanmed, moisture in the air is unlikely to deposit as frost on



def ormabl e, these can be, as necessary, united at a position away
fromthe suction pipe 6. The first and second capillary pipes 41 and
42 so united can be laid around as far as they reach. By contrast,
the suction pipe 6, which is not heat-treated, is rigid, and is
hardly deformable. Also, the parts of the flrst and second capillary
pi pes 41 and 42 where they are brazed ¥o the suction pipe 6 in
contact with it are not heat-treated, and are rigid. [0064] An inlet
pi pe of an evaporator according to the invention will now be

descri bed mﬁtﬁwmmﬁEﬁ@ﬁ&esumkmhmmﬁélevant drawings. Fig. 5is a

per spect i i ew of l.et f tor c di tq the

i nvent i O,L(Y@Zj/ u@? \}Fréﬁﬁég TP a‘ﬁ%?&d’d& H’gvél ﬁgﬁ“@ sagondy
seen froma dbe[pﬂ(b&'y pipeﬁhpaﬁd 42 sndiieSuctiindpipd 6 ivéhese ﬁz@ﬁhb ahadntact G\Mm%ch
the inlet pipe shown in Fig. 6 cut al ong |ne Vi1-VI1, and Fig

a sectional vPE§ spdsitpe ieﬁP‘é’fl agiopat exchatgeq, ang thug a élm.wgh#d ‘PféeCt of
VITI-VILL. Oﬁéékmangy 78 a%a R, e BUARREIRLAL B‘?p elth, & W@&o%f %?‘%35 the

formed of alum num and inlet pipe 51 1s a
copper. Thus, Pﬁrﬁ@fﬁh@ﬁ%@&d smdnd papiliamy etpepﬂb@% #2 fapdl rdxeasupimnmlpe)ﬁ where

di fferent net t her |
di fferent net %Fi mﬁ%snﬁ%ﬁﬁgg use a?%ta%%rre 9% %QF dﬁg P (?eﬁ t?/\}ﬂcﬁeﬁsea
narrowed tip tadengih of ginxet bawkeashe tied mﬂsedﬁdaapﬂld?r]mstcm pnéAd 208 the

anot her pi pe anﬁ t he Barts where the two pipes lie in contact with
each other arB“PHePR&P1y fused together, and one - 17 - (flash butt

fusi on) {o0s8hi ch andlu‘s%gsarpﬁmfewedmaﬁ GETHRatlik maﬁoea%ﬂvee@ﬁie%hgwahb
each other in the axial direction and are thermally fused together.

[0066] Si de f uBTSHRAE FEOwparat PyEryd sapilary pins fboré a@ﬂqﬂrefrefamrm@ passing
i nside and t higs, @Re% ﬁ%oﬂﬁf@ﬁ%‘é&hsﬂé e eﬁﬁ@éftfh%t elxgﬁaﬂgaﬂ it 1§b&§1ble

fusion, however, reqw res deni'ng of a one pl
narrow ng of ‘@elnhfpiceﬁ‘@ edfectirhentiongreabops- ﬂéle heat¢xetange Iblh@Hpihw iiapm:kam@sls

is difficult “E%Ftt t re
of buns. Ont € o?dﬁe'r énd,&feﬁasﬁ&but s g%utrgtg%nﬂﬁees e néo}\}jﬁilggaf]gthe
burrs after | &ham mgy bdrddsigned toemit ttlivesite where thmhéaae:e:hmfgetph;e HIDJIS tristalled.

snoot h. [ 1 I butt. f usi on res | rOV|des
omooher fURER! (1 BR e dn® PR e iR B s RORE R REERNoS Fipe B
evaporator 5 agahs fistghd secdrldRapillngpigedn] ahd g iuﬂE&ten@dﬁa cthdr. ANRisithee, if
pi pe 501 are éhOI ned togeéher by _flash butt fusion. Though not

[ 0067
consi der ed i n ArionRsdb Aacththe sharaerpdosartiiaey BHPF%‘& aitdedp paverfhifferent
swi tch val ve Guvangly, 'ﬂ%ﬁﬁf‘&n@@:ﬂ ReoBS: 5&@#&&9%%@@ 25 nﬁ?tfﬂtt&{, of bR

first and second capil es 41 and I nce t first and
second capi | |fétis§/aqd|(p@§ew11dam &g pirg\id il (o A2 may cew istoghe sictihpipe 6, or

oi pos a1 and 35 8au GF epUATaARY e 4138 o) B8 SRR, SERRI 5B mpY.

tend to produbeawid that,@x shdwn muE’Jg Aplmﬂwgleahmhaﬂgefptpeg@r ahiﬁﬁﬂshaid second

produces or ten r V, asses met hod,
ket e 1 ustBian; el P B Bl RSB mne G DBl ghohe 78 ooty
format i on of @ ¥xiel Refssia Ghe e ding irk@iod oNBleSBotionpiy@d. hi s perspecti ve

al so, |t prefer able that the inlet pipe 51, which bolds the first

and seco %pl | | regfopning dendingwith Abe firghand: seeonsh sselBryipips 4loandetd fitted

t oget her by f i i
L oCend s e Dr Redbl prl® iR 8l Bl Yfl ks e PR Mol iiflry

511 is for necplmlﬁrﬁnﬁcﬂmdtthﬂesmhmsplparﬁdhsemdr wwﬁaﬁythosapescmmﬂd

ggr%?gﬁt girl i's s%ﬂgorneglgt:h&fsec? e%géfya% cu erxc“%%l T‘ﬁ? EGEQI?B’I%G%%SS

per pendi cul arlidety tot be diBplherd B scabiasthan whwalbesth apd makdes thbdiritn@tse@inge
51, the inside t he capi || | din O[tl n 511 includjng an
openi ng 510 hgg{ﬁﬁ'ﬁ' Pd%ﬁ%ﬂ%@ é‘é’sl'ﬁ#fgyfﬁ{}galﬁe%ﬂ SE‘?@@@‘R&%%

first and second capillary pipes 41 and 42 are fitted to the suction pipe 6 with the

centers of the former on a line substantially perpendicular to the bending direction of



[ 0069] After the first and second capillary pipes 41 and 42 bundl ed
together are inserted together in the capillary pipe holding portion
511, the first and second capillary pipes 41 and 42 and the capillary
pi pe holding portion 511 are fastened - 18 - together by brazing.
The inlet pipe 51 may be fornmed to have, in an end part, an oval
shape |ike the capillary pipe holdlnglébrtlon 511 at the tinme of
manuf acture, or a pipe nenber having a uniformcross-sectional shape
may be processed to forma capillary pipe holding portion 511 having
an oval shapethaistdtioa pipzid. or m wal | thickness in the circunferentia

directio 070] t he |tt1n h hea exchan |

t he evap El r 'It\?ﬁf’%g:‘er%]f’ ‘?ngB’IPQ i‘? ﬁ‘fOPQIﬁF‘glﬁFB' I?Fé% an%
descri bed. | nhﬁvlaehaﬁma‘ gtanirs, 1f ddrhiatiod aﬂfﬁ%aé bQNrsSTREQHGs Piakdrat¥ that
before the evaporator 5is fitted to the freezi ng conpartment R2, the

heat exchange™Mgifise apg second panildary pipss dband 2 hroaradged wi theircrepisrs dnomlings
the heat-i nsu%éff)én'aﬂ:ug?xto B! din tdn‘Ecg.{o &f‘ & subftin B ﬁ’%@ ﬁg{ aﬁ{mﬁ%r

end parts of the first an secon capl | ary pi pes
suction pi pe &ndmgea pive nn¢rebb,r tawing Ley pluzatityu of h:ipas tpnatogdﬂlapmni}ungway, rit ds

the freezing 71] As_nentj oned. prev Y, ereas.
the tip end p‘g%m%ﬁt Optuoc |'%V° Pip B8 ﬁglpd hﬁiﬁ’b of 10 Wﬁ ?Flﬁ’
end parts of hdveevki, nssﬁotamdnﬂedaerady ﬁﬂﬁlhﬂldnaﬁlyy of nasy cﬁﬂ'ex@ﬁl(bré&sﬁxﬁgﬁmethods
def or mabl e. Accordln }% th ee is, arranged insjde t
freezing conpXrY HstAd kB appied, @) abmﬂs? HppeBhe o0 R Tithrut flattening or
penetrates thg tlhet pi pe 52. Wth the suction pipe 6 put through
the outl et BI pe t he evaporator 5 is fixed inside the freezing

conpar t nE¥2R2 of br‘i‘d’aﬂépf theffraft ang rpeepmd rcapjBamy ripes Bl and 43 formed apirt from
and second cagk Lhdey pgi\{}: Rt 18dst ﬂf&%a&%ﬁcﬁﬁﬁu#\ﬂ gﬁﬁaﬁﬁé inld? ﬁ)% e ¢ Qp%rattor

inlet pipe 51 of the apor at or rreta oure
t he gap bet We@rﬂrﬁh@tﬁ'ﬁatgi(aamﬂ&démsdobamfmek pi pes 41 and 42 and

the inle e 51 e. b e he,sucti.on e 6 and the

out | et pf pe ﬁ’?‘% {},@ tggt%gdnsl ﬁ%\{ﬁl%sﬁlés’%:ﬁ?%vs%dmgy aBﬁfS% Rges %ﬂd’é‘g Hogre
tip end part sdedidimiahb ﬂmemfhnbadzssle@mdy @ﬁimdldtawsxﬁmpﬁsayéﬂomﬂﬂ sﬂéhoarpq:e
put toget her, d.are aste o the ca IIar

511. [0072] Th%aI@Fﬁ 6‘1‘0?4:%? PLpe %@c&ﬁax‘eg‘iﬁf ?aPSF%F% s facdtg
42 to the inlty plagie Eﬁﬂcdﬁhﬁét ﬂl@\@lu&ﬁmqﬂﬁecélﬁﬁgn isThotl @k Alitteatddl !B rigid, and is
reference to }';a;@elﬁrel evant draw ngags(f@fic,’\ﬁh is an enl arged perspectl ve

vi ew of part detopaale aplse-ahe P ¢ ifiast g secpnd cap gy Wiees 41 ha@d 42
fSIU)(z;:jO N pipe QhdOaRY taf'e%rhf&dttg BheQMEh L plﬁ)é P Qatact Bftn ?tva?epﬂtgt%&rtre%teﬁ
are rigid.

[0064] An inlet pipe of an evaporator according to the invention will now be
described with reference to the relevant drawings. Fig. 5 is a perspective view of an
inlet pipe of an evaporator according to the invention, Fig. 6 is a side view of the inlet
pipe shown in Fig. 5 as seen from a direction along its axis, Fig. 7 is a sectional view
of the inlet pipe shown in Fig. 6 cut along line VII-VII, and Fig. 8 is a sectional view
of the inlet pipe shown in Fig. 6 cut along line VIII-VIII,

[0065] The pipe 501 of the evaporator 5 is a pipe member formed of aluminum, and
the inlet pipe 51 is a pipe member formed of copper. Thus, the pipe 501 and the inlet
pipe 51 form a joint of different metals. As the method for joining together pipes of
different metals, coromonly used are a method (side fusion) in which a narrowed tip
end of a pipe is inserted inside a widened tip end of another pipe and the parts where
the two pipes lie in contact with each other are thermally fused together, and one



inside the freezing conpartnment R2. Then, the first and second
capillary pipes 41 and 42 are together inserted in the inlet pipe 51.
When inserted in the inlet pipe 51 (when handled), the first and
second capillary pipes 41 and 42 may get tw sted or caught, causing
their tip ends to cone apart fromeach other. Wth the tip ends of
the first and - 19 - second capillaryl?pi pes 41 and 42 apart from
each other, these are difficult to insert in the inlet pipe 51.
[0074] To avoid that, as shown in Fig. 9, before being inserted in the
i nl et pipe 51{flashhbutt firskin) andhﬁhemdlfhc&acpﬂ thsogipyes prepiesught o dort:t avith each
bundl ed together with a filler t al 43 Bundling the first and
second capill§$9jﬁl égmﬁfﬂﬁﬁﬁﬂ&g? ©¥ﬁ¢F$ Tfiller metal ring
43 makes[gdegjr ti pSlﬂ@ﬂ.ﬁ;ldnG§§orhf>d§§{v¥1ytf?eeciﬁﬁﬁf&ﬁﬁﬁ§n ofTthirss mm&eﬁldltﬁus does
possible to insert the first and second capillary pipes 41 and 4

snug into t heneidised rearayalotiams giten joiping ﬁedqﬁ%smjhowmuﬁﬁumémé@m olcp
510 of the in ofdelgl r

helically tw E?%ﬁ@?@@gﬁ%@nhﬂc@%@r&?ﬁ Olfort&;‘ﬂrnea{ilﬂa{))e Sr?g,[églpﬁ%’eg?d%tg%ﬁ%{}gpre
met al ring 44thidkoesses dtfﬁclﬂraweadﬁmd sugiuadiegment eingaobiliat then renmvahefybuins.

one, Ilketheflll [ 5 forned in t.0. be rtl
open. e 11 Payie@herTRE nokh Bk Aion' BRIRE bl (PSS RRATSIE BRGNS
that is, the marimeﬂamzﬁcea;lfﬂa:s_]oinhemémhsovaﬂﬂ fhelﬁbﬂdﬁﬁmlrhqlﬁﬂfeyldm P36 arfl
and 42. This, ver, i.S not rregﬂgt as any ation; ot her
material may lzfev £28 SERLer TS BHfgE dhapud efﬁlﬁl@fl Frgr &nlaté%lﬁvqppmﬁ

pi pes 41 and 4ofdidgMolthé REGANRA! thel iARE BRE 52and the pil % E@ Boﬁﬁﬂe binkd RethéARL

or the like may be “used to achieve bundli ng toge 76 After the
first and secBd bWl IYary pipes 41 and 42 are |nserted in the inl et

pi pe 51, £(§d3? inl et Eﬁnélicoﬁ’lﬁﬁ%rteg'?} fl:{;slf Sthb et S&pPGHIS gﬂme%ﬁﬁc e%?%he

41 and 42 are heate and ten netal 1s pour Into t
bet ween t he |mi@ﬂixal\pé Sdfrigerdntt dag b ipassed dndughewerg botipdf] the fiyst pmdpssomll

and 42 to achje fil t t he
contacti ng pa!r:atpsﬁgfp@% Q?I rs?fa%ﬁc s@%éﬁ”s éﬁ?ﬁof] F%Pl@a%%é‘%ﬁg? mﬁﬁgfave
and the inl etdiffieat kistahtw wheh yeftiggiahl Rrgatsed throagh bdtk rof nhet Hist and second
Capi |1 ary pi pEPAECLARE AL 8 G sprras o i ogreree £ B end t
second capi | H%b!udé'a%rtéﬁ In[sQ/Hh i;xh@ wWHeR réﬁfg’éiaﬁﬁ&aﬂﬂr@dhcﬁi &T13UB &' BlotiudBla
the evaporator 5 is arranged near the wall of the freezing

conpar t ment RIOTEFRASSCREIEEE ¢ joiring methad; liky SIGg @JSI% that ﬁ@mseaateﬁtﬁgteéﬂomt
the inlet pi pﬁmﬁl&e@% fohfarfohloph vBRE: AR ﬁﬂsmmsggla'nbg%&mm p e%ﬂ%ags’o

a torch, with which uniformheating easl be "achi eved. st ea
here, a heat i ¥idgs prefekabie that thdmd@taﬂpet ﬁhtwlmi{ih@js the first dod sdcomd tﬁ@sltarjngpes

device, which,figes, Q#dotggﬂig spﬁﬂé _fokn[ 10 E}; rbgﬂtéﬁﬁtbhﬂ @ush%aaslu?ﬁusqﬁx\/én%gn.

has a coi l arrange S6 as P achieve
heating P306Bhduct i @mthe[tpoefd]side ofuite mlg:t b@atSﬂ Jocdplirepibs haldingrpggion 511 is

difference | g : er?wﬁlaﬁlérol%s Qlletfheendtsggznn]zllcg}% ar??:%:es 41 and 42 together. As shown

in Figs. 3 and 4, the capillary pipe holding portion 511 is so formed that its end face
cut in the direction perpendicular to its center axis has an oval shape. In the inlet pipe
51, the inside of the capillary pipe holding portion 511 including an opening 510 has
an oval shape. This oval shape is so sized and shaped that, when the first and second
capillary pipes 41 and 42 are inserted together, they slide on the inner wall of the iniet
pipe 51.

[0069] After the first and second capillary pipes 41 and 42 bundied together are
inserted together in the capillary pipe holding portion 511, the first and second
capillary pipes 41 and 42 and the capillary pipe holding portion 511 are fastened



- 20 - second capillary pipes 41 and 42 and the capillary pipe
hol di ng portion 511, the filler nmetal may distribute unevenly,

| eading to inconplete fastening or formation of a gap through which
refrigerant can |leak. To avoid that, as shown in Fig. 6, the
capillary pipe holding portion 511 is formed out of a pipe nenber
having a substantially uniformthicknd$s in the circunferential
direction. OMng to the capillary pipe holding portion 511 being a

pi pe nenber having a substantially uniformthickness in the

ci rcunf er ent i wigettlerrtpchrazimg. iThe triietpip@yl miay bé Sorprd 36 hive, ineinamt ipeitein oval

heating to sufhstaptially.unifor eratu by i nduction heating. .
[0079] Owi ng t@lﬂ{’%ﬁ’t‘%ﬁfﬁ%ﬁl PIRT et %‘éﬁgﬁrﬁtﬂ}%ﬁl}a‘* Qé%ﬂﬁa‘if'a&iqflaaﬁllgﬁ
pi pes 41 and AmBérchaving aAunsbth erdsy bddorsll GRapl ey 1eGrd@ded 1O fdrinddapfiiafy
the directian of the depth of the refr‘llg?eratlon storage unit R

inserted in tH&e hadig portips Bl haying svgevst ahapa githompeifomm: walhickmessta the
mol ten filler i@hddiedtPiScabE formed above and bel ow between the
contacting parts of the first and second capillary pipes 41 and 42
and the (G878} pi peNext,. thHutingbf e Heat Exwhanget gibe Hp pduthe gvaputratont § as ehe

o2ps 1o o, ol sl 0l S BNR IRA DR QO S

t he gaps betwee e contacti ng par
capi |l ary pi pesragdusnBf, 42foanthetehgparatbes isfitge tb thafreozirpr ivaidatemer B fig

bel ow, the brazi ng, worker can easily, check the gaps visually. It is
thus easy to léeﬁh?’%];‘?ﬂg? R Iﬁh’é f'&ﬁfiéns tt@@?ﬁart"ﬁ“ﬁ@a OF{eqT Hghgleat-psgting
the first andvsementerCapithik dme, m_hdompérﬂam@mdsid@eﬁmgaﬁéﬂ@f 1hB! 85 BlaPcotl
are conpletely filled with the filler netal, and thus it is easy to

confirm that ¢kt pipep ftleengidgeamt the quetin pipe st havel bsecdedd through an
capill ar i oA o irmy. [0081] As
p y p Hﬁﬁu&%@&!éﬁ%@%&ﬁ%@ﬂ ,ﬁ:gﬁ%ﬁ{) 1}5. y. | ]

shown in Figs. 2, c., the open the inlet pipe 51
has an olP@llshape Anm@tticnkd preyviduskys whersds Sectimend agi bof dreysustipre pipé 16 is

and 42 lie si I t,. ight (i n.the depth directi.on Fqr

smoot h i nser t}%gdr%p)céf ﬁ’bﬂ% 1%’%%# g%%paggco(g#be %f&gﬂﬁd%??‘%pﬁa&é@?ﬂp%f)n‘ﬂ ﬂifg 42
bundl ed t ogetdrerdefarimablehe\coprdinighy b Osvaparatoh Gmis iafrabged. ifidel thet Beezing
opening 510 of the inlef.pi 51 taper portion 512 is fornmed that
i s increasi ng‘iOVRﬂ%Eg&orgﬁewp%%ﬁ Ry, %ﬁlﬁgg UGHOm RS O PERFIERS Hegrutlptipe 2.
t aper porti onwihZhe dubor pipe €patshRiigh he ofuﬁétzﬁ%@m 1HRRSANHate AP sl Hdl Ynside

pi pes 41 and 42 bundl ed together are guided by the taper portion 512
toward the cdht&rezne soreagpient Ry ob iy refrigesatipn sierags upifdkfs Thesy therférst and

second capi || @tshanlapitry fipe\d1 4aa NG Qé%eﬁlgg%égﬂ%dlh?t%éggigeg?ﬁjﬁt@ggf ko

the inlet pipe 51 with'inproved workabilT
refrigerati orevapwsatafye Thant fifer metghisquinted, intorbe fgap betivaen therfirslr andesatond

R2, which is - 1.Sqf I jgeration ¢ ar t.nent
RL and the. coomadpings ) oA BEthd Beled e 5Ebid BEGR bADAIP ek Pl
I n the manuf aatldhecoutift pibes52, b thag Esehingis athiavad By tiaking RMhus ahe tip end parts
constructed, t ssenbl rker usual ]y r.eaches for the evaporator 5
f rom above. I%Qﬁ%%ﬁ%%sb%&m@%@“u@ﬁﬁ@ ar, B tpgeth iaFeg{%ﬂﬁFFdl to
second capi | lib¢ yapRiapegipdiolang pdtioRdntl ed together into the opening
510 of tfbg i.nlet pipe 51 fromabove, with the former in a slanted
posi ti onYBdlen i n 1hAbERZngaL thesiishapd seendecapiilant pipesrdli and 421to thoinlee piven

the opening S40,lfncke deddritled Bk BEaiDhi ' L1d ar
pi pes 41 and 42 bunr?dl ed toget heré%aclgﬁm%&éﬁe%&%@@%%ﬁeﬁ?@%%ﬁﬁ%edffs‘a}{
openi ng 510, emargedipaysperiisel viakyrof atit IX ofithe evaporator shown in Fig. 2.

[0073] With the suction pipe 6 inserted in the outlet pipe 52, the evaporator 5 is fixed

nside the freezing compartment R2. Then, the first and second capillary pipes 41 and
42 are together inserted in the inlet pipe 51. When inserted in the inlet pipe 51 (when
handled), the first and second capillary pipes 41 and 42 may get twisted or caught,
causing their tip ends to come apart from each other. With the tip ends of the first and



[ 0083] As nentioned above, the taper portion 512 fornmed in the opening
510 of the inlet pipe 51 nakes easy the insertion of the first and-
second capillary pipes 41 and 42 bundl ed together. In addition, it

al so helps collect the filler netal nolten during the fastening
together of the first and second capillary pipes 41 and 42 and the
capillary pipe holding portion 511. FH@-filler netal permeates, from
where it is collected, along the two of the first and second
capillary pipes 41 and 42, and therefore, even if the first and (or)
second capi | | secyndodapiladyl pipescdt 1( )4 24 ax) dtont sdch todedr,ahede aregiifficul té disere th
between the first and éor) second capillary pipe 41 and (or) 42 and
the capill ar y"pt g &ing portion 511, it is possible to pour in an
amount ofoof7i] | er MRS Aloidtkf hedhBRh il Piof dteRite bARM QAR He inkOAFAT, e
this way, the first and second capillary pipes 41 and 42 can reliably
be put 1 oget HEFs! I seCRRISAPYRE Biicedd mad arangid Siechawis bHer metal ring

capillary pip jAr Eaﬁ i):
pi pe hol di ng %grfihﬂlon tf%%ugwtﬁ%g%‘\;ece%d szipﬁlc géq%fljfﬂ?de)?ﬁ %eg%pyéﬁﬁqgée/ﬁuer
col | ected i n mblel tiegét mplosstthantihaiRls less dikelptie nome spante Bhiatmdkas 1 @pssible to

anount of filler tal . is poured, .the filler | is.uynljkely to .
obstruct the lPlgeﬁt g% drst, piig E%:O?ﬁ?rcgglfl%op?%r@ %’gi%%c?m%%ﬂ#? Idéer a%v% 19/ 44
an](cj (or) 42.f]f;cﬂd]ﬁ@bd;rﬁoﬁblﬁlth;iﬂghﬁ&&ipgﬁingéfﬁbﬁﬁﬁﬁ%&t@ipedle?/i ce A when
refriger ows fromthe first an or eco capill a L pe. 41
and (or) B35 e o tTﬁJ@ @Lﬂmqtﬂdrfylgpﬁvp@%g? &%‘ﬁgelﬁ&ﬁi’i 26 £ shdvt i, 9, or
i NSt ant aneoushyy BE B k! fHeZBRkr bt ¢k d8PfoRB&IH Haat BRIV pud Ashike AL ARE.
At this tine, inpact tends to act upon the first and (or) second

capi | | ary pi p& may herppelie)therbllqrimetal sing e yfoaped inaC-shape ke partiopgn. The

Structure Whefi xih kel B4 9a! MHOBLEORrmbd B ddob! i tgggﬁxﬁbgr?&@ﬂéﬂa%ﬂ%g

pi pes 41 and 42 are puf tdgether into a sing plece I'ng
- and are fi rimsty afichs¢conédapilatyhpipesapl landr42. pilps Howledérngs por eant 1oy

the first and.(or) second capil]lar { pe and r) .42, ar.e | ess
kel y o surTerbps gt Mlons® b ert 42 fgh Bt Spf et Ssecond
ment i oned abosapillatynfipast4 1rad 4l tfirmly thgainrohistedd cfepfilies el Fag, i tape orahe like
cause vibration of t first,a or).second capillary pipe 41 and
(or) 42. Ev_erfn%g%“%ggorﬁcbieﬁ?g‘ﬂ%ﬂé@@%@?%, since the first and second
capi | | ar goopglpes 4lafeRdhe Brstafd Batbnd QGEILR HideBUP AAd INGE EnsBitGICR, 1P ifl&
their end parts by brazing and are firnmly fastened to the cagl Il ar

: f . ) y
pi pe hol di ng [3B% 1. & BIEADIDE fband the firsh ARl Sesenskrarilapi nipesry apd fe gredieatadhd
42 are preventadndit-ARIRF ﬁﬁfb(f'iéql%u?éaaih{oeﬂahﬁ%) BOWRE B @Pﬁ]aé 6HbYq FRHRY
into and out of contact wth each other inrapid successton iInside
the inlet pipadsecongeEitirypipeydi akd 42 pr echiave braaingobheofillerivestal fills the gap

refrigerant f i - f st illary..pi 4

ind 45t onds 15 ndlid e 4rid SAPSERALERRY il Bl 35 id e
(restart) of itleepippsiatheanbptapiiheits aipfiles setal peraredies theghaheksp Rhven
| mpact s monEt e o Ay HrRlipery sBE 2 e G tetreen tho il S
depressuri zatdndfhe RbdndVasiflaryepe 420e switch valve 3 so operates as to

stop the circul ation of the refrigerant suddenly. ] :
[0077] In the refrigeration storage unit Rf, the evaporator 5 is arranged near the wall

of the freezing compartment R2. This makes it difficult to use, for the heating of the
inlet pipe 51 and the first and second capillary pipes 41 and 42, a torch, with which
uniform heating can easily be achieved. Instead, here, a heating method is adopted that
employ an induction heating device, which does not cause ignition. The induction
heating device has a coil arranged close to the inlet pipe 51 so as to achieve heating by
induction.

[0078] If during heating there is a large difference in temperature between the first and



[0088] I n the enbodi ment descri bed above, the taper portion 512 forned
in the opening 510 of the inlet pipe 51 is forned so as to have an
inclined surface with a uniformlength around the entire

ci rcunference of the opening 510. As described above, owing to the
provi sion of the taper portion 512, the first and second capillary

pi pes 41 and 42 can reliably be gui ded0t-hrough the opening 510 into
the capillary pipe holding portion 511. Filler netal can also be
collected in the taper portion 512 during brazing, and this permts

th hledf irst ands&eamnqbillmppib?ﬂtlymdi femd4ie ﬁupﬁla?Qpi?? toldirg poagin 31&{] the filipe
ol ding portion 511 t.o he fastened together fir . ] 0089] I n _the

v apor ot or 5, SPHEREY JNETRIE BEVERG 008 o A Fientns o Rerrpton pes 2281
and 42 penet r gibdgh hiGaRidideMnt chh RaKHD) di a8 tRE! is dbwald FN &, Heaghillahe

part of the inlet pipe 51 where it is w dened_ inside. Thus, even when
a sonewhat | apigerho Rertign il |1p dermed: ent ofax pisrmembesdhaving # [shsantislo

the w de spacg;ihsiHeitasiql j . tehl . E
of the first ]g.}]lf(fgéetcon Sglgptﬁ% ﬁ{;rugi f%%%%mi%ﬂgﬁ.mgfﬂ@@g%@@%@@:@%gﬂgﬁ
filled with tpatifn 51k bemgtapipe Memley drayingsa sibsniidyduriovethickhese tg lthe

heating by inducti.on heating, .the first. and.second.capillar i pes 41
ond 42 and ¢ notePlF St o Bt vt SLisERRUNE B AER Pproit o Byiitaty
| ocal I'y. Thusuynifympetipepstaierty ih@atiomgeatiig.such a way - 23 - that,
while th t of the inlet pipe 51 close to the opening 510 is

heat ed tgooﬁ_%h ter%@rn&ttﬁﬂ?,s_mﬁﬁtgmdﬁr"fh‘ﬂ’f&f’ st _%‘tcogf FeilBLy pipesel w42
where the ti pagnEsa Sfatel Bepf dids by ald 18R EOMINCARIthd Bfr¥etidh RESh defti Of Hite
reach is heated to |ower tenperature that causes the filler metal to
condense, it TeHigseion slasacqngrRi)dntcriah b fhednlst piee dhodutingdtrazing, lcaps into
metal from PeRAhAdRhORRACHEA Govd! B8 Blmed 10RQ) INE LOREANHAGeS he
shown in Figs. 5 and 6 has a taper portion % havi ng an 1 ncline
surface with eonagiifigparissif e fastond dedohé cagiillazy pipes ¢heed 4Zoand thdinket pipe Abt
meant as any Jimtatien. To .f.ol | ow:i description .of an,inlet pjpe
navi g an- oper ol amchif e i i Bisteans BpaR e FBh o™ R B
Fig. 10 is a melekibesaitle edsyew of an i nlet pipe of an evaporator

accordin t he iﬁ}%en ion. The openin i n_Fi

510 sho i ., 10 is |
or ovi dedisth a | 5 8 DSVTROe S98TRE PR b e e Stndapllery
is installed pip&ideantihg ah@tHeliﬂl@f?lbé MNard FSnRAALSY dnd Below) &% Wdking worker
inclined surface with a greater length than el sewhere. [0091] As

nent i oned pr esfRGasvcheek e gapsarigially-dbls s casitaicpylinmeay the gensdetwees the
and second caiii 1 j .
S ainta Ay %ﬁ?fgfb?%le%s@dﬁ séconf U@gi\}%? pEW;th ﬁi Itg'ﬁ&e 4% PPk e pipe 51

d
opening 510 of the 1 pipe 51 froma ornmer | r¥
sl ant ed st at eare Tompletelyyfifles with ghet s mwiadrand dlvesr it frogasy tncdiifign it b ¢hea

| onger incli fac i i ur.f ace el.spwhere, it is
possible to rkﬁ%tei &%tsﬁea%flitﬂ%gﬁ“g%g gseg%éi n%s @5‘% P %rf/i aﬁdp@sarﬁfwaeﬁﬁ& fpgether
bundl ed t ogetfiretly.i nto the capillary pipe holding portion 511 nore

easily t W th the.taper_porti.opn 512 havin uni_fqrm y-sized

i ncli ned[@g”f ace d&%@ﬂ&'gt‘%@%&rﬁt’ Pr e&‘iw@‘hﬂ‘f%@%ﬁg ogfhetlﬁ]@tféb%#??ﬁ a5 piyal
The | arger | oymese inhich e S drdCRcd@Sdbiliery! pipdd 412dmer? BRdd BELie Jeft to
bet ween the contacting parts of the first and second capillary pipes

41 and 42 andightéin the depthidirection). %}ﬁéﬂ?&omyéﬁona%@lﬁtﬁrafanﬂi$¢@¥l capillaty

is collected ikthe N -Thi r & :
bet ween t he fl?l gtha%ﬂdpgé%ﬁ%r%ﬁﬁfﬁa?y pI éoggmﬁsg%g&gbgﬁdﬁ?ﬁ%%?ﬁf&e
pi pe 51 to beopehingsdOrofltheatylet pife0) 2 tuper bpodidredit?2 isXomadgbatde mccasiapiy

an evapor at or ordin o~t h esent .inventjon, a.capkllar i p
and an i ni et BRpercoat oM MR ipinefi e, ERERiRhg
toget her by hifrazamdgscadidecapiianepippo4 Bt 42 sundial ®etitel ird paided B¢ Tid@per

compartment, and thus the brazed ts are Located inside the
freezing conﬁ%&’ﬁ%ﬂé fRwayd g@s"ﬁ’?"?{ gf:‘ﬁi‘? QPeLing> %3@1‘?0?%? the £t end second

capillary pipes 41 and 42 bundled together to be inserted into the inlet pipe 51 with

improved workability.



- 24 - invention contributes to a higher yield and easy repair and
mai nt enance. [0093] I n the above description, the joining nethod

cal l ed brazing uses silver-free phosphorus copper (BCuP-2 as
designated i n Japanese Industrial Standards), which exhibits high
perneability (liquidity) when nolten. Although the above description
deal s with an exanpl e where one thickZi-pe and two thin pipes
arranged along it are a suction pipe and two capillary pipes, this is
not nmeant as any limtation. Industrial Applicability [0094] The
present (G082t i on Ihithel sefdpgbticastorags unib Rfefypicgidy, ahé GResig cageridrint R?,

SRR E TR T ER e N T PN

[ 0095] Rf r ef r i Hayaatangdd it Seeing dompRheht R ¢f el ahuERIRAbE 18 Mfirigeration

Refreezing c Osrtrc?rgéé urgeiitnlgf slz}lpco?lgt?l}cte%f(t%g (fzzllsns%?:ﬂ:,\f;lI VEOerker usually reaches for the evaporator
5 from above. In that case, the worker usually inserts the first and second capillary
pipes 41 and 42 bundled together into the opening 510 of the inlet pipe 51 from above,
with the former in a slanted position. Even in this case, owing to the taper portion 512
formed in the opening 510 of the inlet pipe 51, the first and second capillary pipes 41
and 42 bundled together can easily be inserted into the opening 510, with improved
workability.

[0083] As mentioned above, the taper portion 512 formed in the opening 510 of the
inlet pipe 51 makes easy the insertion of the first and second capillary pipes 41 and 42
bundled together. In addition, it also helps collect the filler metal molten during the
fastening together of the first and second capillary pipes 41 and 42 and the capillary
pipe holding portion 511. The filler metal permeates, from where it is collected, along
the two of the first and second capillary pipes 41 and 42, and therefore, even if the
first and (or) second capillary pipe 41 and (or) 42 get twisted and a gap is formed
between the first and (or) second capillary pipe 41 and (or) 42 and the capillary pipe
holding portion 511, it is possible to pour in an amount of filler metal sufficient to
fasten them together.

[0084] In this way, the first and second capillary pipes 41 and 42 can reliably be put
together into a single piece, and the first and second capillary pipes 41 and 42 can be
firmly fastened to the capillary pipe holding portion 511. Moreover, since the filler
metal can be collected in the taper portion 512, even when a somewhat larger amount
of filler metal is poured, the filler metal is unlikely to obstruct the tip ends of the first
and (or) second capillary pipe 41 and (or) 42.

[0085] In the compression refrigeration device A, when refrigerant flows from the
first and (or) second capillary pipe 41 and (or) 42 into the capillary pipe holding
portion 511, it is instantaneously depressurized (quick depressurization) and vaporized.
At this time, impact tends to act upon the first and (or) second capillary pipe 41 and
(or) 42 (in particular, its tip end). In a structure where, as in this invention, the first
and second capillary pipes 41 and 42 are put together into a single piece by brazing



Aconpression refrigeration device lconpressor 2condenser 3sw tch
val ve 41first capillary pipe 42second capillary pipe 5evaporator
50heat exchange portion 501 pi pe 5linlet pipe 510 opening
511capillary pipe holding portion 512 taper portion

-22 -

and are firmly fastened to the capillary pipe holding portion 511, the first and (or)
second capillary pipe 41 and (or) 42 are less likely to suffer breakage or the like due to
impact.

[0086] As mentioned above, impact resulting from quick depressurization may cause
vibration of the first and (or) second capillary pipe 41 and (or) 42. Even when such
vibration occurs, since the first and second capillary pipes 41 and 42 are put together
into a single piece up to their end parts by brazing and are firmly fastened to the
capillary pipe holding portion 511, the first and second capillary pipes 41 and 42 are
prevented from producing chattering noise by repeatedly moving into and out of
contact with each other in rapid succession inside the inlet pipe 51.

[0087] The quick depressurization of the refrigerant flowing out of the first and
second capillary pipes 41 and 42 tends to occur, for example, immediately after the
start (restart) of the operation of the compressor 1 and immediately after the switching
of the capillary pipe to pass the refrigerant through. Impact as mentioned above may
result, not only from quick depressurization, but also when the switch valve 3 so
operates as to stop the circulation of the refrigerant suddenty.

[0088] In the embodiment described above, the taper portion 512 formed in the
opening 510 of the inlet pipe 51 is formed so as to have an inclined surface with a
uniform length around the entire circumference of the opening 510. As described
above, owing to the provision of the taper portion 512, the first and second capillary
pipes 41 and 42 can reliably be guided through the opening 510 into the capillary pipe
holding portion 511. Filler metal can also be collected in the taper portion 512 during
brazing, and this permits the first and second capillary pipes 41 and 42 and the
capillary pipe holding portion 511 to be fastened together firmly.

[0089] In the evaporator 5, the tip ends of the first and second capillary pipes 41 and
42 penetrate the capillary pipe holding portion 511 and reach the part of the inlet pipe
51 where it is widened inside. Thus, even when a somewhat larger amount of filler
metal has permeated, it flows into the wide space inside the inlet pipe 51, and this
makes the tip ends of the first and second capillary pipes 41 and 42 less likely to be
filled with the filler metal. Moreover, as described above, through heating by
induction heating, the first and second capillary pipes 41 and 42 and the capillary pipe
holding portion 511 can be heated locally. Thus, by performing heating in such a way



513 |l ower taper portion 52outlet pipe 6suction pipe -25 - CLAIM

Claim 1: A heat exchange devi ce conpri sing: a lowtenperature
pi pe through which [owtenperature refrigerant is passed and which is
bent at |east at one place; and two hi gh-tenperature pipes

t hrough which high-tenperature refrigerant is passed and of which at
| east middle parts are fastened to tHhe3l-owtenperature pipe in
contact therewith, wherein the two high-tenperature pipes are
arranged side by side in a direction crossing a direction in which

t he | ow t enpethat, wwhele ghe parit of heninlcapipei 7 slysavet thy opling 51hés heated to high

I t t i pe. ' - Th eat hange, devi ce acgordjng to
e a1 wher SrReiabge, o Bl el Wa0RE sFEfest MRBSE i T St e
pi pes fast eneskebml édpitiatyopipéseNpaidadiegchiis Beattdto 16W8E REherhivey BW dahised g

arranged in a_direction perpendicular to the direction in which the
| ow t enper at uﬁ@ef&led@ tP§°'a<§ﬂ§8.= 1iap PPssible YhEreHer en sxesssvyaney of dller metal

according to ghdipBndeafihg fito B B&ighe 51.

[00%0] The opening 510 shown in Figs. 5 and 6 has a taper portion 512 having an
inclined surface with a uniform size around the circumference, but this is not meant as
any limitation. To follow is a description of an inlet pipe having an opening where a
differently shaped taper portion is formed. Fig. 10 is a sectional view of an inlet pipe
of an evaporator according to the invention. The opening 510 shown in Fig. 10 is
provided with a lower taper portion 513 that, when the evaporator 5 is installed inside
the refrigeration storage unit Rf, has an inclined surface with a greater length than
elsewhere.

[0091] As mentioned previously, the assembly worker usually inserts the first and
second capillary pipes 41 and 42 bundled together into the opening 510 of the inlet
pipe 51 from above, with the former in a slanted state. Thus, by forming the lower
taper portion 513 to have a longer inclined surface than the inclined surface elsewhere,
it is possible to insert the first and second capillary pipes 41 and 42 bundled together
into the capillary pipe holding portion 511 more easily than with the taper portion 512
having a uniformly-sized inclined surface around the entire circumference of the
opening 510. The larger lower inclined surface results in a larger gap there between
the contacting parts of the first and second capillary pipes 41 and 42 and the inlet pipe
51, and a larger amount of filler metal is collected in the lower taper portion 513. This
permits the gaps between the first and second capillary pipes 41 and 42 and the inlet
pipe 51 to be filled reliably.

[0092] With a heat exchange device and an evaporator according to the present

) invention, a capillary pipe and an inlet pipe, and a suction pipe and an outlet pipe, are
joined together by brazing after an evaporator is installed in a freezing compartment,
and thus the brazed parts are located inside the {reezing compartment. As a result,
after the assembly of a refrigeration storage unit, during loading of refrigerant and
mspection, it is easy to check for leakage of refrigerant at joints, and it is easy to

remedy leakage of refrigerant. Thus, a refrigeration storage unit according to the



the two high-tenperature pipes are pipes that differ from each other
in at | east one of inner dianmeter and | ength. C aim4: The heat
exchange devi ce according to any one of clains 1 to 3, wherein

the |l owtenperature pipe is a suction pipe arranged between an
evapor at or and a conpressor, the two high-tenperature pipes are
capillary pipes arranged between a cordenser and the evaporator,

the two capillary pipes are pipes forned parallel to each other in a
refrigerant circuit, both end parts of the two capillary pipes being
separ at ed fr oimvtritiensoatibaes piagegheapidldaind leasyatpArghd padidtenaée. t he two

capill ar Lpes closer 1o the evaporator _are annealed, - 26 - with a
f ast eni ngooﬁéﬁber. I%tg? r’#’%‘f fECHEar g%?dﬂﬁ’ﬁ’@emﬁ@{?‘iié eé]chr&?‘ﬂg st Blvergem
5, wherein thghosptireNtdpPenBIEPL2 b8 dasiddatediah JoBinale FitiGrial edldRady, Athich
evaporator to whi.ch.the heat_exchange devi ce according to any che
exhibits high permeability (liquidity) when molten. Although the above description
deals with an example where one thick pipe and two thin pipes arranged along it are a

suction pipe and two capillary pipes, this is not meant as any limitation.

Industrial Applicability
[0094] The present invention finds applications in refrigeration storage units, such as

refrigerators and freezers, that perform refrigeration inside them by use of refrigerant.

List of Reference Signs
[0095] Rf  refrigeration storage unit
R1  refrigeration compartment
R2  freezing compartment

Hp  heat exchange pipe

A compression refrigeration device
1 COmpIressor

2 condenser

3 switch valve

41 first capillary pipe

42 second capillary pipe
5 evaporator

50  heat exchange portion
501 pipe

51 inlet pipe

510  opening

511  capillary pipe holding portion
512 taper portion

5153 Jower taper portion

52 outlet pipe

6 suction pipe



of clainms 4 to 6 is connected, the evaporator conprising an inlet
pi pe having in an end part thereof an opening in which the two
capillary pipes are together inserted, wherein the inlet pipe
has a capillary pipe holding portion in a tip end part of which the
two capillary pipes are inserted to be fastened thereto by brazing,
the capillary pipe hol ding portion has5- an oval -cylindrical
inner circunferential portion that can hold the two capillary pipes
in contact with each other in a state where axes thereof |lie side by
si de, and an outer circuiAerngsti al portion of which a
projected facg in.,an axjial direction has an,oval shape extending in a
sane directiom?d8 !t he #Hﬁﬁ?c%%@%ﬁﬁ?@F%ﬁFﬂﬁF“ﬁ%rtion, t he projected
face having aa $omhdniierddire] S Qﬂoagaewdharb_watefn?eﬁhﬂé neripakdt Rf pdshR and
inlet pipe, Caim8:The evaporator according to claim7, wherein

t he capi Phighys bsmpat least dongplgess endn has such a length that tip end

parts of the JerTol i - At i V- Bl

ol i ng port 1 o P e areear i BrR BuoRl RERELER e g Bl i and
wher ei n of which ahlsast miiddle papeate Sastoedva theflow-termparhtuxti fipeincmhtat thepewith,
nmet al ofw m&gh an heat exchange portion of the evaporator is forned,
and jornt faces of the inlet pipe and of a pipe of the heat
exchange por thenmwahighbeayghturd ppes ber atiged siloed siegat hefredivs hrdshiag a
i nner sut.faces .thereof are flush C aim,Z10: The evaporator according
to any offEHPR IR aVMEL 1% JoWiomprEAtRenPiPe Is bept ARthdR SYPRREHRT droshdks Fw-
the capifelnpeyinidd pige.nol di ng portion is such that, when the evaporator
is installed inside a refrigeration storage unit, the two capillary
pipes lie side by side in a depth direction of the refrigeration
storage unit.cpim 2:

The heat exchange device according to claim 1, wherein
at least the parts of the two high-temperature pipes fastened to the low-temperature
pipe in contact therewith are arranged in a direction perpendicular to the direction in which

the low-temperature pipe is bent.

Claim 3: The heat exchange device according to claim 1 or 2, wherein

the two high-temperature pipes are pipes that differ from each other in at least one of

inner diameter and length.
Claim 4: The heat exchange device according to any one of claims 1 to 3,
wherein

the low-temperature pipe is a suction pipe arranged between an evaporator and a
COIMPIessor,

the two high-temperature pipes are capillary pipes arranged between a condenser and
the evaporator,

the two capillary pipes are pipes formed parallel to each other in a refrigerant circuit,
both end parts of the two capillary pipes being separated from the suction pipe, and

at least end parts of the two capillary pipes closer to the evaporator are annealed.

Claim 5: The heat exchange device according to claim 4, wherein

the end parts of the two capillary pipes closer to the evaporator are bundled together



- 27 - Claim11l: The evaporator according to any one of clains 7 to

10, wherein in the opening of the inlet pipe, a taper is f or med
so as to be increasingly wi de open outward toward a tip end. Claim
12: The evaporator according to claim 11, wherein when t he

evaporator is installed at an installation site, the taper has a
greater length in a lower inclined surdtace than el sewhere. Claim 13: A
refrigeration storage unit conprising the heat exchange device
according to any one of clainms 1 to 6. Claim1l14:A refrigeration
st or age winthta fesening meémbert he evapor at or according to any one of
clains? to 12. :

Claim 6: The heat exchange device according to claim 5, wherein

the fastening member is a filler metal ring.

Claim 7: An evaporator to which the heat exchange device according to any one
of claims 4 to 6 is connected, the evaporator comprising an inlet pipe having in an end part
thereof an opening in which the two capillary pipes are together inserted, wherein

the inlet pipe has a capillary pipe holding portion in a tip end part of which the two
capillary pipes are inserted to be fastened thereto by brazing,

the capillary pipe holding portion has

an oval-cylindrical inner circumferential portion that can hold the two capillary
pipes in contact with each other in. a state where axes thereof lie side by side, and

an outer circumferential portion of which a projected face in an axial direction
has an oval shape extending in a same direction as the inner circumferential portion, the

projected face having a smaller projected area than a remaining part of the inlet pipe.

Claim 8: The evaporator according to claim 7, wherein
the capillary pipe holding portion has such a length that tip end parts of the two
capillary pipes can penetrate the capillary pipe holding portion.

Claim 9: The evaporator according to claim 7 or 8, wherein

the inlet pipe is formed of a metal different from a metal of which an heat exchange
portion. of the evaporator is formed, and

joint faces of the inlet pipe and of a pipe of the heat exchange portion are brought

together and joined together such that inner surfaces thereof are flush.

Claim 10: The evaporator according to any one of claims 7 to 9, wherein
an inner circumference of the capillary pipe holding portion is such that, when the
evaporator is installed inside a refrigeration storage unit, the two capillary pipes lie side by

side in a depth direction of the refrigeration storage unit.
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Claim 11: The evaporator according to any one of claims 7 to 10, wherein
in the opening of the inlet pipe, a taper is formed so as to be increasingly wide open

outward toward a tip end.

Claim 12: The evaporator according to claim 11, wherein
when the evaporator is installed at an installation site, the taper has a greater length in

a lower Inclined surface than elsewhere.

Claim 13: A refrigeration storage unit comprising the heat exchange device

according to any one of claims 1 to 6.

Claim 14: A refrigeration storage unit comprising the evaporator according to any

one of claims 7 to 12.



