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Specification Method for connecting thin tube to heat
transfer tube Technical Field The present invention
relates to a nethod of connecting a heat transfer pipe
and a 5 capillary tube, a jig for flatly crushing the
heat transfer pipe, a structure for connecting the
heat transfer pipe and the capillary tube, and a heat
exchanger. Background Art Anong heat exchangers used
in air conditioners and the like, a cross fin typeis
known, as shown in FI GSpéifigitiGn 1 is a schematic
perspective view that depicts a heat exchanger 101 as
one 10 exavipthed bk canneriirgsthini tnbe pgeattemsfeebhanger .
The heat exchanger 101 conprises a plurality of plate
Technfi¢ahField di sposed in parallel at a prescribed
interval, a plurality of heat transfer pipes 12 that
paksspresenbingentioneelples toed nethod bf @inacwing hihest thbsfenpiphand a
pl ate thickness direction, a plurality of U shaped
capillany pbs, agig foe Setly wushingptbd heit trengdr pipo astruttimedort dpangsitipg the heat
end parts 12a of a pair of heat transfer pipes 12, a
transfey gipgend gieapdiary thbg, anda beatpeahiasgarhe pi pe end parts 12a
of the plurality of heat transfer pipes 12, and a
BackgspupdArty of capillary tubes 41 that branches froma
distributor 33 and that is connected to the pipe end
pAmpsg heap exehangeneused it ait ccandgfonerspng s 11k, a Fhss fin type is known, as
plurality of heat transfer pipes 12 passes through the
showngh ifFG Ti. FIG.of is plseltematic psrspectiveviehehatplepicts attivhiodkalsiger 101 as one
direction, and each heat transfer pipe 12 is then
exampéxqfzndess fmdypsheal exchangei.re | ength 20 (hereinafter,
referred to as the primary flare fabrication) and
j Bierhwat exshariger Hllatompiisessa flaralityffipldtefinol kedispdsed jpipaellel at a
end part 12a of each heat transfer pipe 12 is further
prescriggp mbeteal, 4 plutality efthegidmnsfehpipes Hathtiepass thedugh tiecplumlisf plate
the secondary and tertiary flare fabrication) to form
fins 11gin|the plete dhigknssedirectign, iapduralétlof Ukshapet! pipest3 11 dachdshaped pipe 31
tapered auxiliary flared part 15 on the pipe end face
connecding gheyfipe enel paris 4 2eof ppait of heat(traskfer pipes K, @heer piph 82 that
U- shaped pi pes 31, the header pipe 32, and the
conneqigihie pingropd parts 12a of the plurality of heat transfer pipes 12, and a plurality of

capillary tubes 41 that branches from a distributor 33 and that is connected to the pipe end parts
12a of the heat transfer pipes 12.

The plurality of heat transfer pipes 12 passes througﬁ the plurality of plate fins 11 in the
plate thickness direction, and each heat transfer pipe 12 is then expanded across its entire length
(hereinafter, referred to as the primary flare fabrication) and joined to the plate fins 11.
Furthermore, the pipe end part 12a of each heat transfer pipe 12 is further expanded in two stages
(hereinafter, referred to as the secondary and tertiary flare fabrication) to form a large-diameter
cylindrical flared part 14 and a tapered auxiliary flared part 15 on the pipe end face side of the
flared part 14 (refer to FIG. 2). The U-shaped pipes 31, the header pipe 32, and the capillary

tubes 41 are brazed to the flared part 14 formed in each pipe end part 12a.
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25 tubes 41 are brazed to the flared part 14 forned in
each pipe end part 12a. Next, the conventional nethod
of connecting and connection structure of the heat
transfer pipe 12 and the capillary tubes 41 will be
explained using FIG 2 through FIG 7. FIG 2 is a
cross-sectional view (before flat crushing) that
depicts the flat crushing fabrication of the flared
part 14, wherein a pinching unit 161 is enployed. FIG
3Next, the cowesticmt ticthod lof vonmectirglaad calreogorbsttubmrefofAhd henetransfer
in FIG 2. FIG 4 is a cross-sectional view (after

pipe 12 land thercagillanyg)bes Batwild bp exptlsinedasind HG. 2 ¢hrosdh FiG. 7. FIG. 2 is a
fabrication of the flared part 14, wherein the

cross-gEichatul mgwubetorelfit ciushiegpthatydedictsfhéXlatserishing fabrication of the flared
cross-sectional view taken along the A-Aline in FIG

part 14} wietdd a Ginicking uwit @6l samphryed Gy 3 brodress-seuticmal) view tdkke along
connection structure between the heat transfer pipe 12

the A-dnlihetih #1@.ah IFIG.aF iy atcrdse-sebtiona vieve@fitef flatrorushingy that depicts the flat
crushing direction of the flared part 14. FIG 7 is a

crushing hri¢atiopaf thedlargd parididewhé@invhe pincliing mmit hél 8 eapiayed. FIG. Sis a
direction in FIG 6. First, flat crushing fabrication

cross-sestiged Viemrekenaionghiee AtlatindingddGt 4.0 Gob if drdewdapartially broken
transfer pipe 12 in the pipe latitudinal direction to

view) bhthecanipctiarheciciar betddehahe bt trensferpipeulPeandriltk @aillanvdtbbe 41 as
of the capillary tube 41 is inserted. Herein, the

seen fipimibh iflagcrushing difettiosefthe flateth earft [14tFIGr st vigw (a partially broken
fabrication has a pair of levers 162, 15 and the tip

view) framt the Bragmogodireatien indp@bb.e of nutual |y breaki ng away
and drawi ng near. The opposing surface of the tip
pEirdt, ftdt coslting fabvieatioh62pérformed v thedlaned partal Abfshealpatitransfer pipe
groove l1l62a. In addition, a pin 163 is provided

12 in the pipe datitydiral dirpctiparte Sormfa pihehed part 1d4a, wderirsa 1B endlpeet 41a of
pin 163 conprises a plate- shaped retaining part 163a,

the capilarydulsot lurmeertglart 163b provi ded on the tip face of
the retaining part 163a. The columar part 163b is
dHspos 8¢ fhethiveemittlieéé visdsih dpellpt gnobine att s 2@ondfas tilpeir pélevers 162,
of 20 levers 162, and is the part that, by being

and the fip paiotherto bt varbletal exupally bofaking\aemy add@raivingtriear. The opposing
|ateral direction, forns a pinched part 114a of a

surface afthe &ip ppof each ddyef 16X ie pravadedivath afUeshdpddl gove)! 620 dw hddjtion, a
a space wherein the tube end part 4la of the

pin 168 approvided betwben thd tip paitsxsfahe palr ofHeverh é2rdhe pinalé3 shmwrises a plate-
in FIG 2 and FIG 3, the pipe end part 12a of the

shapedwetaining part f @a, and a columnar part 163b provided on the tip face of the retaining

part 163a. The columnar part 163b is disposed between the U-shaped grooves 162a of the pair of
levers 162, and is the part that, by being interposed between the pair of levers 162 in the lateral
direction, forms a pinched part 114a of a tubular part 114b (refer to FIG. 4 and FIG. 5), having a
space wherein the tube end part 41a of the capillary tube 41 is inserted.

Furthermore, as shown in FIG. 2 and FIG. 3, the pipe end part 12a of the heat transfer
pipe 12, wherein the capillary tube 41 is connected, is inserted between the tip parts of the pair of

levers 162 of the pinching unit 161, and the end face of the pipe end part 12a is brought into
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pi pe 12, wherein the capillary tube 41 is connected,
is inserted between the tip parts of the pair of 25
| evers 162 of the pinching unit 161, and the end face
of the pipe end part 12a is brought into contact with
the tip face of the retaining part 163a. Thereby, the
columar part 163b is inserted in the pipe end part
12a. Next, the tip parts of the pair of |evers 162 are
cl osed. Upon doing so, as shown in FIG 4 and FIG 5,
contact ith theip face pith¢ refainidp parh d63anGherelyp deeoineraepart 16#b is inserted in
tube end part 41 a of the capillary 5 tabe 41 is
the piperesdphed2a.r emai ns, the substantial entirety of the
flared part 114 is flatly crashed in the pipe
| Wextt the kip phrtdofrtbe paioot levedns 56X ave piosgl. Upen going be ds plaovin in FIG. 4
1l4a. The pinched part | 14a has a tubular part | 14b
and Fiia§j thg tubukppare | Idbehaiing 4 $pace whereinrtbe whe endipatt 4 aef therpapillary
capillary tube 41 is inserted, and a flat flatly
tube 4¢ ivisfeewd semhigs| thxasubstintial entiretynd theoltaréxbpant Klidde Satdyf crithed in the
tubul ar part | 14b. Next, as shown in FIG 6 and FIG
pipe lafifuditwd diredtiongthus foeming4tie pindfed ppht 1¢4epThe pinghediuiae 144a has a
10 inserted in the tubular part | 14b of the pipe end
tubulappart 1 bdhawving ispadeedterdin theshlwrendipes 412 of thacahbary tilleet1 is inserted,
tube end part 4 1 a of the capillary tube 41 and the
and a flathlatlp cruslaadtsedled gt birde fomazienh. boltosidesalf theebydammart 1640,
part 12a of the heat transfer pipe 12, the flatly
cNeghscheenlireldlGoamnd FIQ. 46 thesuler enzledrt 4Thabthe capelldrg siibe 41 is
transfer pipe 12 and the capillary tube 41 having a
insertediin thettebulspatt 1é4b ofthe pipelead pak 24 ofithsheat tranisfer pige 1@ Burther, the
connected by direct brazing (e.g., refer to Patent
tube eRbparhdlatof e capBlaFatibnd 1 Baldbertibtilatl padra pbibesebidedsl. T's lseal the pipe
Pat ent Application No. HElI 6-307736 Disclosure of the
end partnanf iherhestrirankler prpe h2dhoflattyonmshed seajpdamnad lilAc tsieazed.
connection structure of the abovenenti oned heat
t Tiarssthe hegitpesfaPpipnt? dridethe eggiilldratupe ¥l bevidg 4 dianfeter wakller than
t hi ckness of the heat transfer pipe 12 20
the heatrifapsferpine €2 yrechinested by directtbrezing (age defertp PawnbRocument 1).
fabrication of the primary through tertiary flare

Patenf Biwuneantilon, and the joint between the heat transfer

pi pe 12 and the capillary tube 41 is therefore heated

dlapanege ButdishedgPatqnt Appligesion Wot HEIL 6€30i773tary tube 41
(specifically the C region showm in FIG
Disclosure of the Invention

In the method of connecting and in the connection structure of the abovementioned heat
transfer pipe 12 and the capillary tube 41, the wall thickness of the heat transfer pipe 12
unfortunately thins due to the staged expansion fabrication of the primary through tertiary flare
fabrication, and the joint between the heat transfer pipe 12 and the capillary tube 41 is therefore
heated during brazing, principally the capillary tube 41 (specifically the C region shown in FIG.
6 and FIG. 7), so as to prevent overheating of the heat transfer pipe 12. Consequently, heating of

the part on the opposite side of the pipe end face side of the pinched part 114a is insufficient,

" making it difficult for brazing filler material to flow to the part on the opposite side of the pipe
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6 and FIG 7), so as to prevent overheating of the
heat transfer pipe 12. Consequently, heating of the
part on the opposite side of the pipe end face side of
the pinched part |I 14a is insufficient, 25 nmaking it
difficult for brazing filler material to flowto the
part on the opposite side of the pipe end face side of
the pinched part | 14a (refer to brazing filler
material D shown by the hatched lines in FIG 6 and
end faéd Ble f)the fihelredlpgrt 11 He(rgfor i brggingf filldn enateeiat Dtshews b the hatched
pi pe 12 and the capillary tube 41 in the part on the
lines in po.si and FBGAA. of t he pi pe end face side of the pinched
part 114a becones inadequate, 5 producing a
c Gimarehnyt thatjoining of thethegidmnifer pipe 12 ampl the edpllary cubicHé ikcthe part on
region in FIG 7) between the outer periphery surface
the oppésite lsigle ofifhie lpipgrond tfadesidé bf drecpindhed parh Er4adecdmesdnafeqbdie
pi nched part 114a, which may result in a decline in
producingprasentiatios bf gregs n. thd paps(refertottiecE sdgonan féGL 7)deseken the outer
connecting nethod of the heat transfer pipe 12 and
periphetysudfaqgei dfitteeroapillatyetulde 41 artdrtbe tmapuedsd aféhs pinetregftplartdfl 4a, which
the joint may not be reliably ensured. 10 It is an
may reshit eca deoting ineopipeseint stramgtn Thom irt the pledvieslohtyored somrectispemethod
conpressive strength of the joint between a heat
of the heat trsfisder pipeple addhacapdiary fube ¥1,thebemytessivelistregth 9f the joint may
brazing the capillary tube to the heat transfer pipe.
not bedelmbiyhrmdured. connecting a heat transfer pipe and a
capillary tube according to the first invention is a
ni¢ isremcbbgfet ¢ithe pesén (hvantivesd rélishlysheure fiepenpnetsiae strength of the
capillary tube, wherein the 15 capillary tube having a
joint belfware b beat snapdféraripe dralm dahBlaryotitb¢ Wherhdinetly bamieie @ipjllary tube to
is connected to a pipe end part of the heat transfer
the hegiitpesferyyipd.i t uti ng a heat exchanger, conprising the
steps of a flaring fabrication process, a flat
cA ustthadgpfproeessg a beat trandier piperagd preapiB sy tubkheecordmgito the first
fabrication process forns a cylindrical flared part,
inventhoanis mgethop iop eorsheetingtadreat taangfer piphand & bagtillarf ntbeewherein the
transfer pipe, in the pipe end part of the heat
capillary e havinga giemefEhemélleathanrtbm bof thg hpataeesfss piby isfdoatdcied to a pipe
- crushing in the 20 pipe latitudinal direction only the
end papanf thedreat tramstep pips icowstigiting adfeatterchapigprecemutisiregtbe stepkeofafflaring
the flared part, fornms a pinched part wherein the
fabricatiob rosest, pHatterahinghwoaeayiahd absazing peocess. Thes Barirefabnication process
t he pipe
forms a cylin?irigal flared part, having a pipe diameter larger than that of the heat transfer pipe, in

the pipe end part of the heat transfer pipe. The flat crushing process, by flatly crushing in the

pipe latitudinal direction only the part on the opposite side of the pipe end face side of the flared

part, forms a pinched part wherein the tube end part of the capillary tube is inserted from the pipe
end face side of the flared part, and a brazing filler material pooling part for pooling on the pipe
end face side of the pinched part the brazing filler material that flows into the pinched part. The

brazing process brazes the capillary tube to the heat transfer pipe by inserting the tube end part of
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end face side of the flared part, and a brazing filler
mat eri al pooling part for pooling on the pipe end
face side of the pinched part the brazing filler
material that flows into the pinched part. The
brazi ng process brazes the capillary tube to the heat
transfer pipe by inserting the tube end part of the
capillary tube into the pinched part and fl ow ng
brazing filler material into the brazing filler

the capitlenytilsl infoabé pinchedaett.and Aowing bnexdrteofillep inateriahingd the razing filler
heat transfer pipe and the capillary tube, because the

materipl proheglppart is formed only in the part on the
opposite side of the pipe end face side of the flared
Singhe tmethod of bennbetangi thghdat trimsfer pipeand die qapidlhiyrtgbe dedausesthe
formed on the pipe end face side of the pinched part,

pinchadparthefirmed otlfién the pait g the dppesitersateafittel pipoaidddcd sidet dfehe flared
brazing filler material pooling part is transmtted

part artdth¢ hezipg fifleomatetial poplinsparies firched oh theysppenidfaenddd efdle pinched
side of the pinched part and, attendant therewth,

part, thewabwfahs brgzihg filler matatidpoaled imthe bezbhgdidlenraferial pooling part is
mat eri al pooling part flows to the part on the

transmofgidte itheepast atethe bppidsde gilpef thapipk and fase dide of the penchedyernted,
part. Thereby, because the 10 joining of the heat

attendant dinsévaith, ghegwazangliildrenatapil in the Yrazimgifitler matetialqotihgepart flows to
opposite side of the pipe end face side of the

the papion thesapppsitet sidesofshe pipgericihenckide dfehcpinphed peity Ehesthyebayhise the
of the joint between the heat transfer pipe and

joining afthé heat yrayitrepipeandike caplliaghinghepstuoredic oppasitersidh ofithe pipe end
connecting a heat transfer pipe and a capillary tube

face side obthd pingh¢dopartie strengthenet!, thevcomprassive strenigth ofdbdiotht bétween the
connecting a heat transfer pipe and a capillary tube

heat transfepabiersgd cifillary totieecah be sdliablyeentrédon, wherein in the
flaring fabrication process, an auxiliary flared part -
h&hd methad pf anelitmgetheat ttansfgepipe fraie ¢apdtarofube hecofding tedhe
part is further forned on the pipe end face side of

second ingentiohas e npdrad. of Bewsuting 4 Ivat tensidripireyanf haapitlanydule dceording
further fornmed in the nethod of connecting the heat

to the firshimyemionpiwpereurid thehiariogfatirication prodess, anarkitiagy flared part having a
efficiency can be i nproved when the brazing filler 20

pipe dizteter laager thamvibatiofiths flanes! fartds funthef forhed omthieginieadnd face side of the
pooling part. The nethod of connecting a heat transfer

flared parpe and a capillary tube according to the third

Because the auxiliary flared part is further formed in the method of connecting the heat
transfer pipe and the capillary tube, working efficiency can be improved when the brazing filler
material flows into the brazing filler material pooling part.

The method of connecting a heat transfer pipe and a capillary tube according to the third
invention is the method of éonnecting a heat transfer pipe and a capillary tube according to the
first or second inventions, wherein the flared part formed in the flaring fabrication process has a

length of at least 5 mm and less than 10 mm in the pipe longitudinal direction. The length in the
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invention is the nmethod of connecting a heat transfer
pi pe and a capillary tube according to the first or
second i nventions, wherein the flared part fornmed in
the flaring fabrication process has a |ength of at
least 5 mMmand |l ess than 10 mmin the pipe
| ongi tudinal direction. The length in the pipe
| ongi tudi nal direction of the pinched part forned in
the flat crushing process is at least 0.4 tines and
pipe lére#sdihfiatireCtidh dfithesintted phe figtried i theHiat érhshiegiprpeass isianleast 0.4
the pipe longitudinal direction. Setting the
times ghdntessshan@ 6 difnet be 1édgir eftthpfat:d aad it the pipe haipitddipardirection.
a prescribed length range in the nethod of connecting
t Beitimetie dimansihe of thi flered part ik the yichedpart inuleresdctibédiength range
inproves the 5 effect of transmtting the heat of the
in the brettwid od conrebthrg thahent iransfey pipecnditire ¢apBlatyr tabe fugthés ikdpesves the
material pooling part to the part on the opposite
effect of tlansofitting éhefiepteofelmobrazicefiérdentearial pbeleginthé beizipg ifiller rAaterial
flat crushing jig of a heat transfer pipe according to
poolingipert fie thetpartion wiendripositel ssdeanfitheatipe erdufats side ¢fithe pificteed pert
transfer pipe for formng a pinched part, wherein the
t Alftat emshipgjip 0H4d hedn Ganséa pigel aacording e thiefourtisiavéngign iisa flat
the flared part when connecting by brazing the
crushingpg bf aheat trafedertpipe fogfotBing adiimuied part, sytekdie thettiimrent! ipart of the
of the heat transfer pipe to the flared part formed in
capillarhibpiipieserted ipthetflaredfpattivéheh eatnectigmnisy lenzipg the capillary tube having
constituting the heat exchanger, conprising: a pin
a diametemismallerdinoh thatpdithe heht tragsfabpipea ¢ the floed part Toveegdiimthe pipe end part
menber conprises a first columar part disposed so
of the hémi tratdfer pipscabstituthg thhbedt leachadggyarampeistngnalpinimenbiee, and a pair of
pi pe | ongitudinal direction and having a dianeter so
grabbinf atentbhs. Thbgin nentbepenmiprists 4 fisst capmhégray dispbsedsarnthdd éhe inside
inserted, and a second columar part di sposed on the
of the flared pif ceteddd iackee Epaiengitudita direatioh agdhavimpa dipmeter smitiat the tube
having a dianeter |arger than that of the first
end pactodfulneapilfaay tube Tdrebepiasertedfand mabdrind golwembepast dikposed on the pipe
_ interposing the flared part fromthe pipe Ilatitudinal
end fack sidecofi tha first caushatpartahe having 4 Hampien largaritlean tha of the first
di sposed inside the flared part, is capable of
columharrpaitnThe peér ofi gnatibog members Py idterpbsing thelaradgaitrironhie pipe
pi pe latitudinal direction only the part
latitudomat disspiondh mstateovhetsdn thie pst membenindispgsad insule thehfiaréd pare i
part. 20 Because the pin nenber in the jig for flatly
capable iofi §drinirgg thé pinkleealt partriarflfle crushipg ittes pipiedatgedioaldlirection only the
columar part on the pipe end face side of the first
part carrekprmdang tp dret first dodumpian péredf thadlaredpartbe f or med

Because the pin member in the jig for flatly crushing the heat transfer pipe has the second
columnar pax;t on the pipe end face side of the first columnar part, the pinched part can be formed
in the flared part and the brazing filler material pooling part can also be formed.

| A heat transfer pipe and capillary tube connection structure according to the fifth
invention is a heat transfer pipe and capillary tube connection structure that connects a capillary

tube having a diameter smaller than that of the heat transfer pipe to the pipe end part of the heat

6
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in the flared part and the brazing filler materi al
pooling part can also be forned. A heat transfer pipe
and capillary tube connection structure according to
the fifth invention is a heat transfer pipe and
capil l ary tube connection structure that connects a
capillary 25 tube having a dianeter smaller than that
of the heat transfer pipe to the pipe end part of the
heat transfer pipe constituting the heat exchanger,

transfartpiresionstitytidg the hgat exahsigengvliereit b flptlyperustatg inubk pipé latitudinal
direction only the part on the opposite side of the

directiph pelyehelpdraceths iopposoe sitibef thy pipednd ¢ak side af the cplimdrical flared part
havi ng a pi pe dianmeter |arger than that of the heat

having a pips tl@amegsr pargdr dhamebatiof theheatpransfeepige faxmied &f the pipe ehe part of the
transfer pipe, a pinched part wherein the tube end

heat trprafér pofe, & ipenchbabpdrl wheyeih thectubseridmerdf ¢ daplarySubdis inpegped from
end face side of the flared part, and a brazing filler

the piprendriacl siqeadithen@prahpdrt, fof a aging fifleonatetidl gopligepaerfdr pooling on
face side of the pinched part the brazing filler

the pipeeeindfacz! sidehvdthef pincked part thetbinering filtsn eckterphthat Soves hwrthepinched
and in a state inserted fromthe pipe end face side of

part are ernfed aarelin patate nsdred fifven thpipipeleed favaside of the ftarddeparrigto the
part of the capillary tube is brazed to the heat

pinchadrparts the tulwi qoé pardt of thh ead oy éutteiin brasdd to chahcat hatsfoe pipet he
heat transfer pipe and the capillary tube, because 10
t mshp cormkettbnaiuttureshetvereneiot tomat frarisfer piye apdiite capillatydube, because
opposite side of the pipe end face side of the flared

the pinphed parhi fotneedlombyzin i fard dnahe npyosite sitle pltbt pipg epdiface bide of the
formed on the pipe end face side of the flared part,

flared phre aibthe bodzirgHdleb materinlgpdolihg part isefbmmddain thopipednd face ide of the
brazing filler material pooling part can be

flared pargriberheat efitht brazing fidler taterialt fveledpp dei Wazing Glder ofatdriabpooling part
pi pe end face side of the pinched part and, attendant

can betttamsmitieti o thietpert lon dlm opgofiiel siderofitest wipe eid fecodidslofithe pinehed part
brazing filler material pooling 15 part also flows to

and, atféndaptaherewith,tthebrepipg §ll¢renséenid pobled frethp bpzingfilef metrial pooling
side of the pinched part. Thereby, the joining of the

part albeows toethe pat opthe@ppesite side of thgipipeamyl fage sidesof geerpinaad part.
the opposite side of the pipe end face side of the

Therelyi, theljeidinganftthe leastransfeg pipe neditheaapiliptyan depprtesshe/gpposite side of
strength of the joint between the heat transfer pipe

the pirgredd tfive solepif thegrinehtd bat satrexgsineed,ad tho/compressive sindngth of the
ensured. The heat transfer pipe and capillary tube

joint betoveae ttei heat tsdnsfsc pipe endithe camlllany tute dah eonsequent!P Be reliably ensured.
invention is the heat transfer pipe and capillary tube
c Birerleeat iransfes pipgend capilbary orbdicngnection $taichiré adeording to the sixth

invention is the heat transfer pipe and capillary tube connection structure according to the fifth
invention, wherein the auxiliary flared part that encloses the perimeter of the brazing filler
material pooling part is further formed on the pipe end face side of the brazing filler material

pooling part.
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i nvention, wherein the auxiliary flared part that

encl oses the perineter of the brazing filler nmaterial

pooling part is further fornmed on the pipe end face .

side of the brazing filler material pooling part. 7

Because the auxiliary flared part is further fornmed in

the connection structure between the heat transfer

pi pe and the capillary tube, work efficiency can be

further inproved when the brazing filler materi al

f Besassd tht eudihi@y flacd ipag i fultherfonaddenitisd coppetiom girywaurt between the

The heat transfer pipe and capillary tube connection

heat tregsferqtiper anddlocapdiangubeg vidrke efeieany tanDei fonleen irmprovedswhérethe
heat transfer pipe and capillary tube connection

brazing tfillectetegaldoeerintonly brazing G11éd thatbriad pooldiggtatt. i nvent i ons,
wherein the flared part has a length in the pipe
| Dhghdatitansédr pthierand tapikarp fubgtcoheation sthictum aocdrdireste thesgmenth
10 mm The length of the pinched part in the pipe

inventiamrig ihestatriens i pipe tndosapilbratube tamsttich. shruttursescadingtets fifth or

- than 0.6 tinmes the length of the flared part in the

sixth ipvqutiohs mdeteiroihe fbred ipaee Gies @length 10 thSetipe Inggitukimal direction of at least
di mensions of the flared part and the pinched part in

5 mm an¢lesstban beohnd. dhegtdngthariglee pinchetl ipert &1 tha pipedengitiidinal direction is at
connecting the heat transfer pipe and the capillary

least Ot4trmes andtléss thanfp tmesthe hengthedfiticllared part mribapipe longitedieal
heat of the brazing filler material pooled in the

directibnazing filler material pooling part to the part on
the opposite side of the pipe end face side of the
phettinetlic dandnsioAs tiEthe flaved pamn ged thapowhed payt ina préseribédyhibgth range
i nvention conprises: a plurality of plate fins 15

in the strucéimg eficanneqting dlhd leht tadnster pipesod tHeedpillatygubeafurther improves the
plurality of heat transfer pipes that pass through the

effect pf waramittiyg tie hpdtauf eheflirawing filldrveatgricd peoledindhemsging filler material
direction; and. a capillary tube connected to the pipe

poolingpatt pathe patt o Hetoppesite sideanf dticepipperpiefacasidenafitheginehed part.
di aneter smaller than that of the heat transfer pipe.
TAdehieathangemmstardinp itpthe iphtlt ineentmpicbingrisest ageradityeof plate fins
connected by the heat transfer pipe and capillary

arrangediivepacadichatct premribed inetval;e Hombrydifgatttansfonpipesehat pass through the
invention of the fifth through seventh 20 inventi ons.

plurality of plate fins in the plate thickness direction; and a capillary tube connected to the pipe

end part of each heat transfer pipe and having a diameter smaller than that of the heat transfer
pipe. The heat transfer pipe and the capillary tube are connected by the heat transfer pipe and
capillary tube connection structure according to any one inveﬁtion of the fifth through seventh
inventions.

Adopting a connection structure in this heat exchanger that can reliably ensure the
compressive strength of the joint between the heat transfer pipe and the capillary tube improves
the reliability related to the compressive strength.

Brief Description of the Drawings

FIG. 1 is a schematic perspective view that depicts a cross fin type heat exchanger.
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Adopting a connection structure in this heat exchanger
that can reliably ensure the conpressive strength of
the joint between the heat transfer pipe and the
capillary tube inproves the reliability related to
the conpressive strength. Brief Description of the
Drawings 25 FIG 1 is a schematic perspective view
that depicts a cross fin type heat exchanger. FIG 2
IS a cross-sectional view (before flat crushing) that
dfi. etisa ¢trhes-debtidnat viewbefgre flan bruisliag)ithat depictshies fldtarnsbing
part, wherein a pinching unit is used. FIG 3 is a
fabrication § thedlatadqmas]| whereiw a phdhingalningusede A-A line in FIG
2. FIG 4 is a cross-sectional view (after flat
cklGs Riisggrossamttiampviewsaken aldnigabe A+AIBie ind1G52.
fabrication of the flared part, wherein the pinching
Uik 4iisa cressekectidn@l vibwi(sfiex flat anshisg ehat degibts hecliat colsking
along the AAAline in FIG 4. FIG 6 is a view (a
fabricgtiantof thlelflarddrpakewhereiavhe pihchihgumivisnest i on structure of
the heat transfer pipe and capillary tube, .vi ewed
f Fl6in b tihacrbbsatecthonab hiewdalath mémgitonA of lindie HiGat¢.ed part .
FIG 7 is aview (a partially broken view) in the B
arlcowidh viewt(a partially Fbkkn Gew )L 6f the¢ Gnn8ction structure of the heat transfer
cross-sectional view (before flat crushing) that
pipe amtegipilasy tube vidvat fomuthkeiflagerustdhg dicatipmof the fiated phitar ed
part, wherein the pinching unit is used. FIG 9 is a
cifl6s § iseviewda phrtigihyebvokakca ew pindheg B talrewAlivectiomie HIG. 6| G
8. FIG 10 is a cross-sectional view (after flat
ckflGs Riingyyrosshettiabapviewsbethee fldt atusiing)shatrigpicfsdbe flaatisbing
of the flared part, wherein the pinching unit is used.
fabrication f Be fikfedi partawberemshs giochingait isiuesd. t aken al ong t he
A-Aline in FIG 10. FIG 12 is a view (a partially
bFl6k 8 s v¢resvysecfionaheiewdakenaidngrhesA rAIbiaineFIGf 8.t he heat
transfer pipe and capillary tube, viewed fromthe
fFI&t 1@ issdrossggectionektitw iGafof finharushing) ot pepitts tHelf@t crishing
a view (a partially broken view) in the B arrow
fabricatiion @€ the dlaradrpaf] @heréid.the pinching unit is used.

FIG. 11 is a cross-sectional view taken along the A-A line in FIG. 10.

FIG. 12 is a view (a partially broken view) of the connection sfructure of the heat transfer
pipe and capillary tube, viewed from the flat crushing direction of the flared part.

FIG. 13 is a view {(a partially broken view) in the B arrow direction in FIG. 12.
Best Mode for Carrying Out the Invention

The following explains one embodiment of the present invention, referencing the
drawings.

(1) Constitution of the heat exchanger

A heat exchanger 1, as shown in FIG. 1, comprises a plurality of plate fins 11 disposed in
parallel at a prescribed interval, a plurality of heat transfer pipes 12 that pass through the

plurality of plate fins 11 in the plate thickness direction, a plurality of U-shaped pipes 31, each
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Best Mbde for Carrying Qut the Invention 20 The
foll ow ng expl ains one enbodi nent of the present
invention, referencing the drawi ngs. (1) Constitution
of the heat exchanger A heat exchanger 1, as shown in
FIG 1, conprises a plurality of plate fins 11
di sposed in parallel at a prescribed interval, a
plurality of heat transfer pipes 12 that pass through
the 25 plurality of plate fins 11 in the plate
U-shapddi e sonoéctieg theqripe endplarts 24 ¢fia pafr ddhedtamesfeppipessi 234 header
each 9 U shaped pipe 31 connecting the pipe end parts
pipe 32 Bmt cdnnectpthiepipefend @atts 1 2aaofsficeplunalityes htd traasfhepiger12, and a
pi pe 32 that connects the pipe end parts 12a of the
pluralify efrcapillbny tolfes Hé aliat braavisfsdronpa gistsibii@r 33a0d that s lcomrekied yo the
of capillary tubes 41 that branches froma distributor
pipe efBpaatsd 28 hithe hsatcransfergtipet #20 t he pi pe end parts 12a of
the heat transfer pipes 12. 5 The plurality of heat
t Fleendfrelitypif hes trhAsfpgsipest 12rppsgpthrouble thel pluralitytof phte fidsaltlan the
fins 11 in the plate thickness direction, and each
plate thigkrtess disetidre rang eqd hb@t tramsfehpipe éX patheteekpandedssrass s entire length
entire length (hereinafter, referred to as the
(hereimmfteryeafsrrdd tame tHegivimary flare f3brizaidbn) endiiheddo theeplgb fhell.
fins 11. Furthernore, the pipe end part 12a of each
Furtheheat, the pips brd ppi P22 df2actshdatitrédsfr pivedand dthenexpamded in two stages
stages (hereinafter, referred to as the secondary and
(hereirtafiet, referyedftb as thefsadamidagtand txtidrg flberfabricatian)ge fativeariatgerdiameter
10 cylindrical flared part 14 and a tapered auxiliary
cylindfi¢zh flentd pant {4 46d ampeied apkifierydlackdfpacd Ssindke pipe thdface side of the
_ flared part 14 (refer to FIG 8). The U shaped pi pes
flared Bdrt 14 Grefehiedd€r 8)piThe Uhapaindpdsiid, thabeddeapipe 32 8ndsheddapillary
are brazed to the flared part 14 fornmed in each pipe
tubes Hrate partd th2ke fl4rdd pavelhfmimed incapinpipt endjpahi2aconnect i on
structure of the heat transfer pipe and the capillary
t @pMlettod Né xonnettive: amdtchoekctién storhee of thg heat drasdenyepd ardrthe
structure of the heat transfer pipe 12 and the
capillagafobé | ary tubes 41 will be explained using FIG 8
through FIG 13. FIG. 8 is a cross-sectional
Next, the method of connecting and connection structure of the heat transfer pipe 12 and

the capillary tubes 41 will be explained using FIG. 8 through FIG. 13. FIG. 8 is a cross-sectional
view (before flat crushing) that depicts the flat crushing fabrication of the flared part 14, wherein
a pinching unit 61 is employed. FIG. 9 is a cross-sectional view taken along the A-A line in FIG.
8. FIG. 10 is a cross-sectional view (after flat crushing) that depicts the flat crushing fabrication
of the flared part 14, wherein the pinching unit 61 is employed. FIG. 11 is a cross-sectional view
taken along the A-A line in FIG. 10. FIG. 12 is a view (a partially broken view) of the
connection structure between the heat transfer pipe 12 and the capillary tube 41 as seen from the
flat crushing direction of the flared part 14. FIG. 13 is a view (a partially broken view) from the
B arrow direction in FIG. 12.

(A) Flaring fabrication process

10
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view (before flat crushing) that depicts the flat
crushing fabrication of the flared part 14, wherein a
pinching unit 61 is enployed. FIG 9 is a
cross-sectional view taken along the A-Aline in FIG
8. FIG 10 is a cross-sectional view (after flat
crushing) that depicts the flat crushing fabrication
20 of the flared part 14, wherein the pinching unit 61
is enployed. FIG 11 is a cross-sectional view taken
aFiesngetdneard-fird fabecation Bhd3ertiady flirk Gbribatiorsara psrif@med an the pipe
partially broken view) of the connection structure
end pabeiPaeé eachlheatitenatfet pipa $2 er foph péarge-dandtdr bglimdaipall flasadypart 14 and
tube 41 as seen fromthe flat crushing direction of
a taperieti eudtiliany ddrqdgratt 154n the fipe didl fase sidevofathe (lare park il &lrefer to FIG. 8).
broken view) fromthe B arrowdirection in FIG 12.
Furthe?hore Ah thd presengerhbdatimerna] the Aaged pae $4 hida ngtht(refarec DhdaFIG. 8) of
flare fabrication and tertiary flare fabrication are
at leasp® ninoamildssahart Hempi ipehe @pdlopgitidina? diredtioaach heat
transfer pipe 12 to forma | arge-dianeter cylindrical
f (BaFéed cp@hing prbcassd a tapered auxiliary flared part 15
on the pipe end face side of the flared part 14 (refer
t ext) dpinded pafuds,herensin the tibe dnl @anrés efithe eadiliaty nebet4] is
the flared part 14 has a length (refer to LI in FIG
inserted) is dérmed batflat erasttindfabrivation of theSlatdigpartlld ofthd heat tensfer pipe 12 in
| ongi tudi nal direction. (B) Flat crushing process
the pipsdatitudimalpiirectieed part 14a, wherein the tube end part 4
1 a of the capillary tube 41 is inserted, is forned
bifertinathe pinch mgnyitfed isédCia ttheoftat @fushing ptdcassddhs panir of ¥vers 62, and
the heat transfer pipe 12 in the pipe latitudinal
the tipgharteiheieofare tOpatier efinntudllyebrezkinghaivwag and dtawedg neae dhe nppdsmg
flat crushing process has a pair of |evers 62, and
surfact Gfthe tip ppa bf sach hover6d isareyidapeit £ Usshapedt graddey62br Bekipngrt of
away and drawi ng near. The opposing surface of the
this lever |62 peprovided eathiat it evesspaiitsioalypo ol fisticolivhitarpatt-tShatiedssed later.
groove 62a. The tip part of this lever 62 is provided
Conseguentlipahe lehgthdvi efthe nig paw of thetlevet 62 isfshosdr tiaam therteagthpdof the tip
63b, discussed later. Consequently, the length M1 of
part ofttheelevérpl 6@ anf theafontdngiohd parching unit 16h @refeeto Fitaa thrdoegh FIG. 5). In
length Mof the tip
addition, a pin 63 is provided between the tip parts of the pair of levers 62. The pin 63 comprises

a plate-shaped retaining part 63a, and the first columnar part 63b and a second columnar part 63¢
provided on the tip face of the retaining part 63a. The first columnar part 63b is disposed |
between the pair of U-shaped grooves 62a, and is the part that, by being interposed by the U-
shaped grooves 62a of the levers 62 in the lateral direction, forms a tubular part 14b, having a
space wherein the tube end part 41a of the capillary tube 41 are inserted, in the pinched part 14a

(refer to FIG. 10 and FIG. 11). The second columnar part 63c is a part having a diameter larger

~ than that of the first columnar part 63b, and is disposed between the tip face of the retaining part

63a and the first columnar part 63b. More specifically, when the pin 63 is viewed from the axial

direction as shown in FIG. 9, the second columnar part 63¢ includes the entirety of the first
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15 part of the lever 162 of the conventional pinching
unit 161 (refer to FIG 2 through FIG 5). In
addition, a pin 63 is provided between the tip parts
of the pair of levers 62. The pin 63 conprises a
pl at e- shaped retai ning part 63a, and the first
columar part 63b and a second col umar part 63c
provided on the tip face of the retaining part 63a.
The first columar part 63b is disposed between the
columparipart 8b,ldnd egadtwhadonemdaarowashd pddsalbripeth apposinp atisfadeyof the
bei ng i nterposed by the U 20 shaped grooves 62a of
lever @2he | evers 62 in the lateral direction, fornms a
tubul ar part 14b, having a space wherein the tube end
purthedndre, dfshdveinddGi 8 bad FIG. 9bthe HIpeand phn 324 dftble hean transfer
the pinched part 14a (refer to FIG 10 and FIG 11).
pipe 17 Ivéhesein dredtapiblatyrmtser 4 108 conn@Sed, is igenal Hetvadenithgtipparts of the pair of
di anmeter larger than that of the first columar part
levers 63bf thapihchmigding B0sad thedndeface dihlee pippeddamaet 105 is breught into contact
retaining part 63a and the first columar part 63b.
with tHeliipefaspeftthd recnihy parnbian Thérebypithe St dodurwiae pad 63t adh thé second
axial 25 direction as shown in FIG 9, the second
columlpar$ac agpdndertéBin thepibeldebparhtlaentirety of the first
11 columar part 63b, and is sonewhat | ong and
gt ohe Shapedbfahopdr dfievenpfibat opsalinftheX aabwidiectidre Upbn doing
62. Furthernore, as shown in FIG 8 and FIG 9, the
so, as ghopa ie FHG.pldrand FAA. 1df the ebubergarttldbisiv g a spageewtie?sin the tube end
wherein the capillary tube 41 is connected, is
part 4 liared ¢hret cagdlillant tubefl islisetted) rgmains and ol éheaurtrof die fldved part 14
| evers 62 of the pinching unit 61, and the end face of
corresfidndingitp éhecfivet qphminai Rat 63b i flatlyg bhtushedtio theqipalatitudinahditdetion,
tip face of the retaining part 63a. Thereby, the first
thus formingrthapinpgadipat IBa.die pirvhed paroivh has altubvhampapadb hH&3nga space
are inserted in the pipe end part 12a. Next, the tip
whereipahd ibe énd et 4laiof thefcapilugrteboPl Bimsentd)sadla iflat fdiy cXished sealed
arrow direction. Upon doing so, as shown in FIG 10
part 14zrfdrmidd@n tbth sitddsenfithetrubidar paar t4bl Abthidtawe, abpng vathaheformation of
wherein the tube end 10 part 4 1 a of the capillary
the pintchdakepadtl 1 4asthe pse ph ¢, pipecamdiface, siderd thopipchel @ap d44 isalefdrined so
flared part 14 corresponding to the first col umar
that it pdlattei@ibhdweviet, alid exta oSthisdleforntatien j5ilineitddatyithaistcoral columnar part
direction, thus form ng the pinched part 14a. The
63c, arpli axvibetdntizdlytellipfiaal tyeshage dthudomirh gafi 1 qranratdribh pbaingpgrt d 48 afoemed.

This brazing filler material pooling part 14d is capable of pooling the brazing filler material that
flows into the pinched part 14a. Furthermore, in the pipe longitudinal direction of the pinched
part 14a formed in the flat crushing process in the present embodiment, the length N1 is at least -
0.4 times and leés than 0.6 times the length L1 in the pipe longitudinal direction of the flared part
14.

(C) Brazing process

Next, as shown in FIG. 12 and FIG. 13, the tube end part 41a of the capillary tuibe 41 is

inserted in the tubular part 14b of the pipe end part 12a of the heat transfer pipe 12. Further, the
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wherein the tube end part 41 a of the capillary tube
41 is inserted, and a flat flatly crushed sealed part
1l4c forned on both sides of the tubular part 14b. At
this time, along with the formati on of 15 the pinched
part 14a, the part on the pipe end face side of the
pi nched part 14a is deforned so that it is flattened,
however, the extent of this deformation is limted by
t he second columar part 63c, and a substantially
tube el parps acd theycapitlagyedbdd laandribe fublilagpartrbdbedre Btazgb @b ised the pipe
part 14d is fornmed. This brazing filler materi al
end papal@hiofi thefhastttrahdfdr pige €2 pladflalyafrushod kdalegl paktd 4bisctrazed.
filler material that flows into the pinched part 14a.
Rdereineaniaties converitivaalphgiitod aiwhtattdh@by beringahée heating at the time of
pi nched 20 part 14a fornmed in the flat crushing
brazing isqeefeanédpridedpally es trtcagilingdiledit to prévend @rdichtinyg df thesheat
at least 0.4 tines and less than 0.6 tinmes the |length
transfer plpei 12 (telfie to rqgion ©ngi RIGd1 had KIG: ¢8) Howeodr, dosuse ltheer fied crushing
part 14. (C) Brazing process Next, as shown in FIG 12
procesa fitthE pfésert 8mbbdiemehtufoemethd pprhéd gdaldafontshia tloegir drathy opposite
tube 41 is 25 inserted in the tubular part |4b of the
side ofthppipeend faae tidd 2éthe flatcd @atiddtand fams fadrazrigi@let thaterial pooling part
Further, the 12 tube end part 4l1a of the capillary
144 ort thb pipé nd fide tide of thb pinahedysert 14hdthe draidprfillee chatefial (&fed to brazing
the pipe end part 12a of the heat transfer pipe 12,
filler nhheridl Dtshywe by geddtchahlined ipBIG. 124ad iIF8G bir3a tadfloweints mmd pools in
as in the conventional nethod of connecting by
the brazingAillegmatehiel poeding pat dd durmgthramngndan tlanamit thg hiest to the part on the
performed principally on the capillary tube 41 to
opposipy Sdeol thopipe bebhfacegdodf thé pinkkeat pabt tdaabafsequepilydedadise the
(refer toregion d in FIG 12 and FIG 13). However,
brazin Btausdetidichdt padls o the btangyg fleomassial ppolihg pgpt bhkaito flows to the
enbodi nent fornms the pinched part 14a only in the part :
part orothe bhpositp pids bf the pipjectad ddce shile oftheepimhdd pac Mash gart Gfnot peduced
flared part 14 and fornms a brazing filler materi al
that tegpdsab icongpepiaate strekd th the gaph@efor toaregionl Efl ac EIGs il debaddvednitbe outer
pi nched part 14a, the brazing filler material (refer
periphtral furfazé oftyhe taplillaey tuba e anditheMnes arfare oy thHelpinched pdvetha, unlike
lines in FIG 12 and FIG 13) that flows into and
the cop@oatienal methdd ofieortneainigrvy tradinger mat eri al pool i ng part
14d during brazing can transmt the heat to the part
OFherdby, the joining of the heat transfer pipe 12 and the capillary tube 41 in the part on

the opposite side of the pipe end face side of the pinched part 14a is strengthened, and the
compressive strength of the joint between the heat transfer pipe 12 and the capillary tube 41 is
reliably ensured. |

Thus, the heat transfer pipe 12 and the capillary tube 41 having a diameter smaller than
the heat transfer pipe 12 are connected by direct brazing.

(3) Features of the connecting method and connection structure of the heat transfer pipe

. ‘and capillary tube
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opposite side of the pipe end face side of the pinched
part 14a. Consequently, because the brazing filler
material that pools in the brazing filler nmaterial
pooling part 14d also flows to the part on the
opposite side of the pipe end face side of the pinched
part 14a, a part is not produced that tends to
concentrate stress in the gap (refer to region El in
FIG 13) between the outer 15 peripheral surface of
t Tee sbapédting inetiodlaad 4ik cantkctibe struvnets ofthe heat erandfert fipe 12 and the
pi nched part 14a, unlike the conventional nethod of

capillazptube a1 iinghe Pyeshit @mbodimentigave bhe, follbwing deanireg of t he
heat transfer pipe 12 and the capillary tube 41 in the
P@NIn die méthed ofapasdcting andli thé cdnhectioh peuand of dredest tebmsfer pipe
of the pinched part 14a is strengthened, and the

12 andcthepapglay vbesitl meqvgdihg af the pees¢m iemibodiaione die Helteofhiedirazing filler
transfer pipe 12 and the capillary tube 41 is 20

materitlepdobdadl iy thertaanigiiillel ascrial peolingabrt tind figfned imthp @arkd pand4 in the
the capillary tube 41 having a dianmeter snmaller than

flat criishinglpeadesd is aandntitiediopke fatt o the opposdie kidd obthe gipecnt! face side of
brazing. (3) Features of the connecting nethod and

the pirvhedpat 14and] atiesdant thefvithhthe bearingt filken sfactiapqoded ianlek brazing
capillary tube 13 The connecting nmethod and the

filler roseet @ooling mittridd flone tothetphe oh elad opfpositesdiderofphepsipd endafiack side of
the capillary tube 41 in the present enbodi nent have

the piriched pat 14aWThgebye Bédatshe Joijing of thldearetidet pide 12 and the capillary
connecting and in the connection structure of the heat

tube 41 fraths e opithpeoppddteaitd df e pipeeénd face/sidadfeheddineted padildgis
to the present enbodi nent, the heat of the brazing

strengfhichdde the compasssive sitenpiheif @b joint bétevetar ¢z heay tdahdfergpipe 12 and the
material pooling part 14d fornmed in the flared part 14

capilldrytubb @1 thrabe efildhemsyradr ocess is transnitted to the
part on the opposite side of the pipe end face side of
t Imeadgitioa huhel sgmae 4s id 4s @ndentiahdlendiand oftcosmeeting by brakieg, the method
brazing filler material pooled in the brazing filler

of conpredtiag bg braainglin tig ppasett etdbdbdivhemtis dapatfidief qpandcting by bezing under
opposite side of the pipe end face side of the

conditjung cdiae Beap priticifjadly. theldwpiiby ubb é taund ehdrdfere) vairking gffadentci elso does
heat transfer pipe 12 and the capillary

not suffer.

In addition, it is easy to supply to the entirety of the pinched part 14a the brazing filler
material that flows into the brazing filler material pooling part 14d because the shape of the
brazing filler material pooling part 14d in the present embodiment is substantially elliptically
cylindrical so that it encloses the entirety of the pinched part 14a when viewed from the
longitudinal direction of the heat transfer pipe 12.

Furthermore, by adopting such a connecting method and connection structure of the heat
transfer pipe 12 and the capillary tube 41, the reliability of the compressive strength of the heat

exchanger 1 can be improved.
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10 tube 41 in the part on the opposite side of the
pi pe end face side of the pinched part 14a is
strengt hened, the conpressive strength of the joint
between the heat transfer pipe 12 and the capillary
tube 41 can be reliably ensured. In addition, the sane
as in the conventional nethod of connecting by
brazing, the nethod of connecting by brazing in the
present enbodi nent is capable of connecting by brazing
B Because the ackiliag Tarddpait IIsdafurihet foem@binltie thbhod of connecting
capillary tube 41, and therefore working efficiency
and in éHes@nakaesn staeturs of the heat kransfekdiipe thandithe tapilaaptubt dl in the
supply to the entirety of the pinched part 14a the
presenbérzodirgerft] Working effidigicl ahn bdimipréyedwehen niechrading Hll@znaterial flows
filler material pooling part 14d because the shape of
into thé bezingfdlet matefiallgoelingpdrerddal pooling part 14d in. the
present enbodinent is substantially elliptically 20
o) iSewing el dimensidna of thie frarel pastelsh dnb ehegpitdhed pyrt dfta inhaeprescribed
pi nched part 14a when viewed fromthe | ongitudina
length @inge it the medfodtoli eortneatingt andris fhercopagationl @ruckue dfwhe ireat éransfer pipe
by adopti ng such a connecting nmethod and connecti on
12 andsh¢ cepilietobé 41 ethb pakent embodibent farther ilhprovedthekffect of
capillary tube 41, the reliability of the conpressive
transmétting thg theataif thelteadigafiller enatdrinh pesled inaBnbhzng fiflerauserial béoling
(B) Because the auxiliary flared part 15 is further
part 14dao mechartronttheoppetikoddodf thopipe etd fage sidaof the pinkleed part 14a.
connection structure of the heat transfer pipe 12 and
t(D9 Thapirchiag ynit Gbef thi hieat ttahefer gipe $2of the plesdit smbbddiment
. working efficiency can be inproved when the brazing
comprised: hein étadopipraingfal fowscohinmiao par 63 hdigpised)sd thhd the inside of the flared
material pooling part 14d. 5 (C Setting the
part 14cksmands iroths pipk ldrdpttudinalrdiaciiar sndbbviapd didnestqriso chiue theppape end part
- 14a in a prescribed length range in the nethod of
41a of tinvapitlaivnigbadideanrbetiirerted) ané a tsecnd stlumadnpaet (3¢ didpesddeamtthe pipe
transfer pipe 12 and the capillary tube 41 in the
end faqer stdeastttheefifonchihumenr phit 6Bl eid havixigovdiaméthrelagpf thet thaf of the first
transmtting the heat of the brazing filler materi al
columino @hie @3b;runt b ai bélkevay 62 ithdt gy imetpesing thepftanéd pagyt 14 from the pipe

latitudinal direction in a state wherein the pin 63 is disposed inside the flared part 14, is capable
of forming the pinched part 14a by flatly crushing‘in the pipe latitudinal direction only the part
corresponding to the first columnar part 63b of the flared part 14. Consequently, the pinched part
14a of the flared part 14 can be formed, and the brazing filler material pooling part 14d can also
be formed.

(4) Other embodiments

The above explained embodiments of the present invention referencing the drawings, but
the specific constitution is not limited to these embodiments, and it is understood that variations

and modifications may be effected without departing from the spirit and scope of the invention.
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part 14d to the part on the opposite side of the pipe
end face side of the pinched part 14a. 10 (D) The
pi nching unit 61 of the heat transfer pipe 12 of the
present enbodi nent conprises: a pin 63 conprising a
first columar part 63b disposed so that the inside of
the flared part 14 extends in the pipe |ongitudina
direction and having a dianmeter so that the pipe end
part 4la of the capillary tube 41 can be inserted,
a(n) Eheshaperd tleodntinnizat gahingéSie ndi lxpivstd thnsubkantiliyecctangular
end face side of the first columar part 63b and

shapedheat exrhangdt siosdnein HI@r gend tagalst baanatfiertshapef i r st 15
columar part 63b; and a pair of levers 62 that, by
I (B)elhpakipeef thesetdrdrcethmpar pari df the pinthiihguit ot limited to the
latitudinal direction in a state wherein the pin 63 is

substadiislyosasahgutas slitpe tshewd indf16d8 fasighTAG. 15 andpapbe anaker shape as
form ng the pinched part 14a by flatly crushing in the

long apitpea shapée hadahatrosh deetixin with o dlaneteh Bargea than that of the first columnar
corresponding to the first columar part 63b of the

part. flared part 14. Consequently, the pinched part 14a of
the flared part 14 can be forned, and the brazing

Industridl| Aqplicshiidtyl al pooling part 14d can also 20 be
formed. (4) O her enbodi nents The above expl ai ned
efhxouke wé tite praenttiveenfioe sentlially entteahe c@fgesel shgngth of the joint
~drawi ngs, but the specific constitution is not

betweén tie hexd trtnsferyegeaneithochipitiang sibe aheh ¢dnnedtingnhichicat aadfer pipe and
that variations and nodifications nay be effected

the capilladyoete byelb@etbragind.r om t he spirit and scope of the
invention. 15 (A) The shape of the entire heat
-exchanger is not Iimted to the substantially
rectangul ar shaped heat exchanger shown in FIG 1
and may al so be another shape. (B) The shape of the
second columar part of the pinching unit is not
limted to the substantially rectangular shape shown
in FIG 8 through FIG 11, and nmay be another shape as
51long as it is a shape having a cross section with a
di anmeter larger than that of the first columar part.
Industrial Applicability
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The use of the present invention can reliably ensure
the conpressive strength of the joint between the
heat transfer pipe and the capillary tube when
connecting the heat transfer pipe and 10 the
capillary tube by direct brazing. 16 Cains 1. A
nmet hod of connecting a heat transfer pipe and a
capillary tube, wherein said capillary tube (4 1)
having a dianeter smaller than that of said heat
transfer pipe is connectedldimsa pi pe end part of said
heat transfer pipe (12) constituting a heat exchanger

1. A nfefhiod of ovmtetidigohdahearsice pipe@ahd a baplldrk arbienghérainrseidatpitary tube
process that forns a cylindrical flared part (14),

(41) hindang andiameter prealicd itaneliae of $add et trivisder pigedt cafnestad th dyeipd end part
transfer pipe, in the pipe end part of said heat

of said eatisdrafer piged]2)aohdtadtingralehi exghgmgec@ i ombeting the stepadf:y
crushing in the pipe latitudinal direction only the
paflaringfabtieation poseds ¢heas fams afcylifdkicpl freedpadt fl4L dadnge pipk
said flared part, fornms a pinched part 10 (14a)
wiietmetenlatdee than et enskidleaat trafsfes aipd, inale pipaend parbe shid heat
inserted fromthe pipe end face side of said flared
parisfer pipd; a brazing filler material pooling part (I
4d) for pooling on the pipe end face side of said
pa flativakhipgrprodeksethlyy By flaty drodhiirgyrin nat gpe Atitwdhat ditdctos only the
into said pinched part; and a brazing process that
bpaazesths apgbsitapide bthy pipeleed faoe side df fwbdiflated pas ffemmsu gisched part
by inserting the 15 pipe end part of said capillary
t (B8 whntrein stee pgemiciaethf paid capliaty tlbevis ingertedefrinn thefpigel ead face
material into said brazing filler material pooling
psidd of s3id fTdred peet, hadla blaziag fillechatadal pohkat partr (Add) fer pqlipg on the
and a capillary tube as recited in Caim1l, wherein
2fipe endsfacdlsi@id aff daitigpihahod parathedrazieofilés snaterial thakildwsainio said
flared part (15) having a pipe dianmeter [|arger than
t iathedfpagpand fl ared part is further forned on the pipe
end face side of said
a brazing process that brazes said capillary tube to said heat transfer pipe by inserting the

pipe end part of said capillary tube into said pinched part and flowing brazing filler

material into said brazing filler material pooling part.

2. The method of connecting a heat transfer pipe and a capillary tube as recited in Claim 1,
wherein
in said flaring fabrication process, an auxiliary flared part (15) having a pipe diameter
larger than that of said flared part is further formed on the pipe end face side of said‘

flared part (14).

3. The method of connecting a heat transfer pipe and a capillary tube as recited in Claim 1 or

Claim 2, wherein
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flared part (14). 3. The nethod of connecting a heat
transfer pipe and a capillary tube as recited in Cdaim
1 or 25 Caim?2, wherein 17 the flared part ~14)
formed in said flaring fabrication process has a
length of at least 5 mmand |less than 10 nmin the
pi pe |l ongitudinal direction; and the length in the
pi pe | ongitudinal direction of said pinched part (14a)
formed in said flat 5 crushing process is at | east
0.4 tinmes and less than 0.6 tines the length of said
flared part in the pipe longitudinal direction. 4. A
f thatflacaidyatti( i) fhinged(i6 sdid flafingfabdattioh peorsdsdias pignethfodmt least 5
form ng a pinched part (I 4a), wherein the pipe end
pdnt ancifiessahath 1Qapmlih dreypipelibrgitidinahdiesctiont and sai d fl ared
part when connecting by brazing the 10 capillary tube
hitve ilengthein dheapipd b gisuddal diredtioanf tdidipinofiedyartd 14w ddrmed in said flat
transfer pipe to the flared part (14) fornmed in the
perpshignpropas is adleabtifod thaed ardriessshiar0.ptimes the29ngth of said flared part
constituting the heat exchanger (1), conprising: a
pinrtherpipb Emgltédpal doegtionsi ng a first columar part (63b)
di sposed so that the inside of said flared part
extends in the pipe longitudinal direction and having
a dianeter so that 15 the pipe end part of said
4. A flataqrixdhiiay jjg 6lpef e ent rendfargepd fod formivgs apineed pdrt Ciolla wlerein the
part (63c) disposed on the pipe end face side of said
pipe efid pat oftsaldwapiiarytabd is dnsdrtdibini sag flardali ganteiisn doategting by baning the
that of said first columar part; and a pair of
capillagy aibbhagngre dhertr (6aljcr theatthat lof sdidh hext rassfergpisao dhef flaedpart (14)
part fromthe pipe latitudinal direction in a state
formedvivethe pipe sad parpoftherbed aendfs pdpes(i @ pedistitnanglthe dedtdx¢Haagedl),
part, 20 is capable of form ng said pinched part by
compridirgt | y crushing in the pipe latitudinal direction only
the part corresponding to said first columar part of
sapid rfidnsbiee 63 @ompridng Afitveadlumnarnmit€63tpiddposddo that the inside of
capillary tube connection structure that connects a
csaaid fldrad part eddends4n thke pipe longitudinal direction and having a diameter so that

the pipe end part of said capillary tube can be inserted, and a second columnar part (63c)
disposed on the pipe end face side of said first columnar part and having a diameter larger
than that of said first columnar part; and

a pair of grabbing members (62) that, by interposing said flared part from the pipe
latitudinal direction in a state wherein said pin member is disposed inside said flared part,
is capable of forming said pinched part by flatly crushing in the pipe latitudinal direction

only the part corresponding to said first columnar part of said flared part.

5. A heat transfer pipe and capillary tube connection structure that connects a capillary tube (41)
having a diameter smaller than that of said heat transfer pipe to the pipe end part of the heat

transfer pipe (12) constituting the heat exchanger (1), wherein
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having a dianeter smaller than that of said heat
transfer pipe to the pipe end part of the heat 25
transfer pipe (12) constituting the heat exchanger
(1), wherein . 18 by flatly crushing in the pipe
latitudinal direction only the part on the opposite
side of the pipe end face side of the cylindrical
flared part (14) having a pipe dianmeter |arger than
that of said heat transfer pipe forned in the pipe end
piayr flatlyfernsshing il detpiferlaitalianl diteption anly thepahed thxasdposifedside of the
wherein the pipe end part of said capillary tube is
| pipeetdeficd sidenftthecydingtiged flered phadbl)diadeg abipgalidndtérdargel than
part, and a brazing filler material pooling part (14d)
f that of gaid hestgraastet pige formed sindle pipe end paeofshiddeatkrimstes bipd, a
part the brazing filler material that flows into said
ppincied gap &r4a) ehereinahepipe eadpart of saidsdapiileryi tolseis tiresdrtéd from the
the pipe end face side of said flared part into said
ppipe brefagagide of shidelapsdyerte atl phuating fillsamaterd- pobliay part (14d) for
tube is brazed to said heat transfer pipe. 10 6. The
hegaling va tefpdse qdfeceaidd of agd pirehyd parbthe braning dilleomaterial that
structure as recited in Claimb5, wherein the
afllosvd ingor said piached ppaate forhSed; bt encl oses the perineter
of said brazing filler material pooling part is
f inratstede inketeddtbnothe biye ept feceaid of agé flated @awints aaid pinched part,
brazing filler material pooling part (14d). 15 7. The
htha pipe ead pireof aidoapiacy whpisltrarey td saiichaapmasédr pie.
structure as recited in daim5 or aim6, wherein
said flared part (14) has a length in the pipe
l'-ongi tudi nal direction of at least 5 nmand |ess than

6. ThehBatrtransfangip Bnd dapillagnigbdic@imegindtpetnehs degitad in Clkda p, wherein
the pipe longitudinal directionis at least 0.4 tines
athel alrdBary flased part §1 3)ithee sndloes Hengtimeat ofwidbhtiag Gepaaterial
in the pipe |ongitudinal direction.
pooling part is further formed on the pipe end face side of said brazing filler material

pooling part (14d).

7. The heat transfer pipe and capillary tube connection structure as recited in Claim 5 or Claim 6,
wherein
said flared part {14) has a length in the pipe longitudinal direction of at least 5 mm and
less than 10 mm; and
the length of said pinched part (14a) in the pipe longitudinal direction is at least 0.4 times

and less than 0.6 times the length of said flared part in the pipe longitudinal direction.

8. A heat exchanger (1), comprising:

a plurality of plate fins (11} arranged in parallel at a prescribed interval;
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8. A heat exchanger (1), conprising: a plurality of
plate fins (11) arranged in parallel at a prescribed
interval; 19 a plurality of heat transfer pipes (12)

that pass through said plurality of plate fins in the
plate thickness direction; and a capillary tube (41)
connected to the pipe end part of each said heat
transfer pipe and having a dianmeter snaller than that

of said heat transfer pipe, 5 wherein, said heat

ta plosdier ofhiefitaradnfer sipes 12 pghid pasy tirdugh eaid pRiralinopibedinbin the
the heat transfer pipe and capillary tube connection
Spilate chicknessadirecten;tapdl i n any one claimof Claimb5

through Gaim?7. 20

a capillary tube (41) connected to the pipe end part of each said heat transfer pipe and

having a diameter smaller than that of said heat transfer pipe,

5  wherein,
said heat transfer pipe and said capillary tube are connected by the heat transfer pipe and
capillary tube connection structure as recited in any one claim of Claim 5 through Claim

7.
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