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SPECI FI CATI ON HEAT EXCHANGER TECHNI CAL FI ELD The
present invention relates to a heat exchanger. Mire
specifically, the present 5 invention relates to a
heat exchanger conprising a core pipe having
projections that are @ﬁkﬁﬁ?cﬁﬁib?F I nner surface

t hereof by pressing tﬁe outer surface of the core
pi pe, and a w ndi ngHEARREXKGHANSGERuUND around t he

I e of the core pipe. BACKGROUND ART Sone
TEC%&¢@%GFS used for air conditioners, water
hethe ppeseAN thviehiforl tdBefhE a Rlht RL@NALIRH beehslgecmy,n‘%le present

] pi pe that forns aﬁ)assage of a first fluid,
inventggrp gelathsitto ias head axdhangeo gouiptibiag cucere pipe flavimgoprojdetions that are

tormefl AP RS et B RRRSBs he R i of W pitPaibe, end o

- windifg pipd tiin i WhendsRe@iicthé bitieflsurfRE ofXRMkEpipds  di scl osed

|n£§1tent docunment 1, a doubl e pipe heat exchanger is
BACKGBOUNDAREat exchanger for a water heater such as a

heg{r’r%lg q{iﬂ/t }é@élﬁﬁg%ggisg%goglﬁggg%d%%@fers? X&a'%éarn S r:s,i'ﬁnd the like are

for WO p I pe throug

providmdtva'l:h filcomspipe thad fovniscd pghspdepe 4 Hies dlyhd, \Whivinldirdghsipe that is wound
éefri]‘gerang fléﬁws. These twQ pipes are spirally wound
arounq HeOWEr FyEACe Sh AecHR PR R Ems fepassage ahxactrgApdfluid, and a heat

exchaié’éybirtthat e%le R HoRFenTthe gﬂ& MG an® R %&gﬁ% rgélzdr ngJ?' r@%cdlmple, as

mut ual I'y “super posi ng and connecting a
disclosadcih pateat decuoiean fyer danbis gipt hesaxbhanizbeis usddnasadikiat Bxchanger for a

nqt her. t echnol o has pbeen roposed to i nprqve the )
water _ﬁ%’fﬁ?f %“P%ﬁgﬁgﬁa%%owﬁ&hﬁ%%f S %ﬁﬁ%ﬂt ErRuBER: fupeddSago pives
a corelpipcthifRdh wilcIEXGRANSRE alé&’\ﬁ Windih BipkeRBOSL RE¥%h the retfxli%%erant flows.

projections are provided on the rnner surface of
These Hwatpipasraxp spisallyt whendintp ae 9vilnghaph end usesl assonef leak exthanger unit,

e heat ansfer tube so.as t,Q | ove the heat .
and a iy BB of B VRR vckEmat Atnctde NS pirspnghin ond comnecting o
numbdsflsieiNhedt ekbhahgBlibhitsCatdach obier. [a%HdkR] BfbthedTediRofitly has been
Docunent 2 JP-A Publication No. H06-70556 DI SCLOSU

propoged tpHEmnraKeERbe bpat teampisp psrformence refem tieeintrinstar gubp luged> in a heat
! . . . Beén: N
cxhatfQ4el IR 51 AR A, 1 L 550 WL Ml B¢ e s

transfdriteboby eressing filceutef surfiee oftle: dap GahFeinbe sb a5 i@ihp@dle the heat

exchanger, such a core _pipe has dents that are forned
tranSf%rPe%ﬁE'gW atentlfocumeptigk eof at portions corresponding

t op4ib& DRLBIRFE | ons on the inner surface. \Wen a
W ndi ng pipe 1's wound around the core pipe and then
JP-A Publication No. S51-105158

~ Patent Document 2

JP-A Publication No. H06-70556
DISCLOSURE OF THE INVENTION
<Problem the Invention is to Solve>

However, when a core pipe having projections that are formed on the inner surface
thereof by pressing the outer surface of the core pipe is used for a heat exchanger, such a core
pipe has dents that are formed on the outer surface thereof at portions corresponding to the
projections on the inner surface. When a winding pipe is wound around the core pipe and then
the core pipe is spirally wound into an oval shape, since a cross-section of the core pipe has an

irregular shape because of the projections, there is a risk that a poor contact will be formed
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the core pipe is spirally wound into an oval shape,
since a cross-section of the core pipe has an
i rregul ar shape because of the projections, there is a
risk that a poor contact will be formed 1 between the
; [ [
e et nE R R I %, RO D B TR QAR bk ranser
performpecendi ladditipe kthe swalbfhigmefeof prigeding tpoctims aff théeorxopipe may be

i pe may. be e t.hinner in.a process fQqrm ng.the . .
made B8R BFY gitSesiim ook ik projoty Baoes orvalbiias i igprojecting
portioRObE K@ 8oref pibklewhRhemBy RnsMikRily T8RS IRS QBUERA ! of the projecting

. reduce the strength of the projecting 5 portions.
portiongher ef ore, an obj ect of the present invention is to
0 o) m .an 0 . 1lnprove the heat
O RERR KI5 BRI PR T Ao § sy HBBHE s Pl Ripttom and o
improwothe ldaperahsfi p@forpiadte of izohéut tehaiangéecdpiifitlh Qncdr®®ipe having
i.nner surface thereof by pressing the outer surface of

projectipns thatyrs fasrped omihe WGH marfacg therpel bnatessing Wesumter surface of the
. . . f i <

o R o g B0 e of he Py

<Mearfsito SbivasheBtobldnt he present invention is a heat

exchanger .that exchanges heat between a first fluid
v A0 SRR S IPRdo o dEteR PR pb e BTG GTRgica is o hea
excha:%f ehald icREhanBeVhE IHRBYRINPE fird Thid 2R %Zéeggn b, 'tﬂ\lf Pa'c}t Cf:xchanger

Here, the core pipe forms a passage of a first
compriging a herequpe apwpndingagippr ojdes brazing mhmtiakHeré,dheredreopipe forms a

pse PO B 1RSSO TR L e s
thereoOby plesiftRIoutdr Yiffaceeo ithe bR pipel Rl MdKHsBnRURRHE @ the outer

a passage of a second fluid, and the w nding pipe is_ o
surfacgyihgrret aHesuwendingepipe fenmssa passage off a sesend Gusl, pngdbe Wirsling pipe is

br Azi i ' intothe dent £ .
wound SBEhEIREEE sBipdeColP ' Effe 0 AHlChratSliRRR s St ino the
dentedgtttorRil petditivithgvicinty f theewindaipspip®) t he i nner surface

thereof is used. 20 Because of the projections, the
heatret Hiensqme rPipe hpBIgaiiE ePTaiections eribe pigss susface thereof is used.

; ) : f .
i e L e
same to0e, [desisandionged on thdreutpr njréict iofite dopapipare pduione doesponding to

e o R IEG B RES s e LB BebaS S e o

poor chRBctbAFLADIRI Rfe aﬂd‘ﬁle%ﬂﬂh%gp@b %ehsﬂl@%ﬁéinglpiPeS is wound

around t hese dented portions, t razing materi
aroundgbeseattntedtportidne, the hrazingwaterishis pooredtintd thend@fed hertions located in
. Vi.cini of the w ndi pipe. .In this way, when.the .
the vigfu, B . RendbEp Ren s, Ol bt P thee gl BBl 18 Biged into he
dentedigoeticienthe deied Fbﬂi&ﬁs Fh¥BGnQRe bingr QiHaBE 0Bl BEEDIPE aldMled with
core pipe are filled with the brazing material’, which

the braziigsmafgral Whichl Jonsequeedy alipbwtesaoproa contbetthoseeent fhe core pipe and

: .pe and the w nding pipe. Note that when the
them%ﬁ%%?ﬁ’g' material is poured into the dented portions

| Qdart elebt ivvhehhBe brazing material is poured into the dented portions located in the
vicinity of the winding pipe, these dented portions are filled with the brazing material.
Therefore, even if the wall thickness of projecting portions of the core pipe is made thinner in
the process of forming the projections than the wall thickness of non-projecting portions of the
core pipe, the core pipe thickness can be reinforced, and thus the reduction in strength of the

projecting portions can be prevented.
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30 vicinity of the wi nding pipe, these dented portions

are filled with the brazing material. Therefore, even

if the wall thickness of projecting portions of the

core pipe is made thinner in the process of formng

th ' | the, n

non- eobEHmAs sctolibe % Mo Wil 3P IR Besom dmepfign is the hear
exchamgep éeachbcrkaiﬂsrs inawhible t}red)rm:flﬂg ﬁﬁtbnaﬁfs(h Brixifg bl¥€erial in a paste form,
hi hreducﬁvgn i.n g%th of htg proj ecting portions can
which S app exiong f hngere Bige JRdAdYangeoand gheaomelted and
bonded Bie&d. of the present invention is the heat exchanger

descri bed above, in which the brazing material is a
br Hetente beazing mbterial in aymstedfofm isapplied i theidentep pottiihs bbthe core

vipe if AEE) B RE b Bttt B abRpke it arfaseaprgis way, the
brazingah@érid| mélidabp att Kool & [ﬁliaﬁlyaﬁﬁiréc? thed Qhé Bgntéﬁ @Bﬁﬁ)ns and bonded

portions of the core pipe i'n advance,
theretq)@%eﬂhqglg, aoledrdavay Thus., the dented pemtions farmed ohithe aver sirfiace of the

N TIN TR TR T
poor don@cebetvath ehe herm@qseomh@%sdwﬁdmg Hige. ThedHEM, efhen if the wall

%grtlons formed on the outer surface of the codre pipe
thickness of peojeeiing portonsiqf tagicere iper in anage alzunng' lnﬂhepm&ess of forming the
tMH Ci, ! La
projec oK smeglfr:] %ﬁgﬂgg@é&%?sgedf%ﬂﬁiecﬁn%%o got'ﬂe clgre pipe, the dented
portionsdidithedon theverter sfurﬁahaeoﬂ\ﬂ:lelcord pipe hfbeﬁﬂecbfmtﬁ ted Bking Gnaterial, and
ortiaons, of the core EIS nmade thinner in the

the coff’Bipk JICkReS iR Yo R HBTCoPy Byis dhs Gedinctiofm An (Hrangthof the projecting

pomoﬁsmaﬁlgggfe%ﬂgdnon projecting portions of the core pipe,
the dented portions forned on the outer surface of

t He heatr excmqwr aceorfling wda whird atieet bf alzd pepsamt @Fertlon is the heat

exchan%ﬁfj desgaxu%cf o%%vcp ﬁxﬁ) &hgl{q,' %gmgﬁgatggq};ég %fnegg@a%egglsm a linear
form, WhichiioakpeRa Heewsinethe Hoedpiph g ahe ﬁ?ﬁfcﬁﬁ? %ﬁf R héﬂfﬁ%d then is

to a third aspect of the present invent eat
meltedéx}@@ﬁgwéeélrt fI8®eri bed above, in V\,hl ch the brazing

BT N - N—
advanocej avdi then pisping is cathedng€ fan Sxdnli}ﬂﬁ ih% fufllch etheadat &hns work

t her et o. e, .the br azj ng material is dispose
in & sirpi R AP S ﬂkhepgh%h@zmaenWrwlmﬂjteg byah¢ heat is poured into the

dented %gﬁ: %ﬁue #Ntle tc%ﬁﬂmgrr i%lzdenﬂhl'lss o néhgaq?cgprmﬁss of é’lppﬁr%tﬁé brazing

in a furnace. nt ed
materialefpr #scta demtpd |oatigh et de éﬁimﬂeld[ Shiidhy ra¥alie ih dmprdlihe the brazmg

o LSy Bl S s s
the der@Pby#idds ahe HBhadd ﬂﬁret@%ﬁ@{ b@ih 085168 ol tug,dthg cheﬁeﬁgpomons
can be avoi ded, which resu nprovi n

formedom Befqusirentiice dfthedwire pipe, canﬁ:e rbhaﬂy lﬁjledatha{ ttel briHiag material,

d.by the heat | i abl d h
which Red T Homldd5h oG scnbal P theForepiosend ghocbiniins pipe I

additioflosven iff theSwall HgcidREY SCpRRItih® PSrtions of the core pipe is made thinner in
the process of forming the projections than the wall thickness of non-projecting portions of the
core pipe, the dented portions formed on the outer surface of the core pipe are filled with the
brazing material, so that the core pipe thickness can be reinforced.

A heat exchanger according to a fourth aspect of the present invention is the heat

exchanger described above, wherein the brazing material is a brazing material in a linear form,
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formed on the outer surface of the core pipe can be
reliably filled with the brazing material, which
consequently elimnates a poor contact between the
core pipe and the winding pipe. In addition, even if
ichtib & [ ) e ' [ [ r
e R RRaiR niBE 5P oCle AR e P Ui feted and
bondegthstedet i ons than the wall thickness of non-projecting

ot vtho B ferind GpatEed s PP d. OF 4sisg g Bvei Vi P the core

pipe, dndaheDbRzingdis TRkrRKl dlt, fob @xhliple, IS fGRARE. PP 8xdpIEKRRSS the core
can be reinforced. A heat exchanger according to a

pipe iy gravidedawphdielistll Awanged sarajectiionseand the winditgepipeds also helically

| hed oV wherein . razi . .
wounE XEATSES o5 SEIAG 0 B M 4 b PG ciopge o brcing
materishbetvet:s thé $pas pipeomnd e Wirithd) %iﬁéi RE adRABE BRAGRE:, 1thE brazing

core pipe and then nelted and onded thereto. Here,

materigh@ 3, HBeAT ShaRfalsditsadispased ioa the sunding pine wpwil argupd ghe core pipe,

and m&i@%g'i&&ﬂfﬂe(; B&:. ANoSn 1Rk Pie, ﬁggrﬂﬂ?a@m%gﬁ 8 & Tnelted by the heat
carri e OUt,_ or exarrpl e, Ina urn e. or examnpl e,

will banpremed in¢o therdentell firfiensiduepo tha dillany fdrcd)athus.ad ¢amplicated process

r.ranged - projectio and . the wi nding pipe is, also_. )
of aprfing QK Py R oEb rroAch AR oPOTAOR foa e ol dRs, g results in
improRhPthe trhzith bidpSicdi fhfd ' i |
mproBl B o e s, b VLSRR PR B0l y b
is reliahtivporged il éreedantes] pariensaralZbanged trereto iafikr being cbolo@down. Thus,

hape_.is f.irst, disposed on the w nding pi u .
e aoRE o S PR E kB APB e h e with e
brazin® taterl, SOhich chiegusitiylintilfeds pEbINGbnIRE 8hdvkn il tork gipe and the
nelted by the heat 10 wll be poured into the dente

windingqripe. dpgdditient evenHe theapill thieknessoofprojethug porions of the core pipe is

e SEPR 5088 BLRSES ¢, Bin P AL Bk o I8 s o

non-projectih@peroivhNef the @oderpigd, fig: ddntddcoeiens foted8dltHel Rifer shfffice of the
[ material that was nelted by the heat is

brazi : ! A .
core pipg ArealbiSH Wit iedbrazing mefrsiali sp thad theolore pins thiskneswprnele reinforced.
t her I OGh: ' T d '
DSOS L ST S R e e
exchanganddseribe ateykyinfvitlitlethewirdzing meatetial raarhrigg fateetal &l a paste form,

. . Whic nsequent |y .eli m nates poor contact between
which f%aéﬂpi%& e &egﬁmgmy RIAR WORp: aﬁoﬁlﬁﬁ phepeere prpeaigAdyanss, andythgp melted

and bohfled tarel | thi ckness of projecting portions of the

core pipe is made thinner in the process of formng

t Héerpr dleclratziogsnathtial inhe pastk | fotrhiis lappEsd of the winding pipe wound

N- proj. ect i rti.ons of.the core pipe, the dented
around {3 P P56 gpohhed B satrisd WhriPLOEAIc inG Nimgre Af pesult, the
same effo6t dsiih iRcfowith Bspedec N RZibaanaRt eri al, so that the core

e thickness can be reinforced. 20 A heat exchanger

[
<Effe°§@€@?éﬁl‘fﬁ§ﬁp@> a fifth aspect of the present invention
is changer . descki bed above, .in which the
by el b e BRORTonARS B s farl B iBtaingd ASind the present

inventibar m which is applied to the w nding pi pe wound

around the core pipe in advance and then nelted and
bo 8 the gt efchanger according to the first aspect of the present invention, the core

pipe having the projections on the inner surface thereof is used. Because of the projections, the
heat transfer performance of the core pipe is improved. At the same time, dents are formed on
the outer surface of the core pipe at portions corresponding to the projections that are formed

on the inner surface of the core pipe. In order to eliminate a poor contact between the core pipe
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Here, the brazing material in a paste formis applied
to the wi nding pi pe wound 25 around the core pipe,
and then brazing is carried out, for exanple, in a
furnace. As a result, the sane effect as in the

and th.é mc%{ill gﬁﬁ%en esmﬁ%ﬁggove ﬁﬁg_\'f ﬁﬁ(? OWI II’%aﬁe(% ?Ol‘tl?ns a braZIHg

materiglally poaredittmi the dested portiong ld:czatetdhﬁ the eRfiity oﬁ thw evihding pipe. In this
rd| t.0 t i rst

way, wip dh D ae Bl SERPPR pun o iecrigise i hpspiapg formed
on thet diferPdu@f26€ bF HScHB p‘iﬁbecdnnﬁh'efelﬁléfyfﬁﬁéﬂ M’Lﬁrtﬁé)%rézﬁlg%%nal which

Because of the projections, the  heat trans
conseqysR Y ehaneEe R pdvs Qﬂlj\wt fﬂeb@elnsthﬁnmr@\mpb ad thédewisdimg pipe. In

[ he out er rface.of.the
addltlan ggen ﬂ’g@é gvtaﬁptglrc[(fegﬁ 9 glé(i‘]?{:é% (B%tllqﬂj Clif}ﬁ? ﬁ%rerﬂlB? gct{l?q%‘@nmer in
the prdchﬁtof&bﬁnihg tieestoje@ilonsBan thaehal SIMdkAER dThoh PRoje@IH portions of the
pe. In order to elimnate a poor contact bétween the

core pigs e seped nortigns foreedwn thernyitqyi syefacshefithe iserawine Iaregﬁlled with the

L8 or a_bra
bracing el HRRE o B B A OB A TSPl MR s P srensn
of the piogecting paitions odn beygrevémetl. ng pi pe. In this way, when
tq&.ﬁr an terial is poured intq the dented
portt 6@% FECHBEEA PN ribe ﬁ%ﬁOﬁté@SP% of the Peseat invention, the
brazin? i’Hafte‘"i‘Faf 1r9£ phdi€ G & SR \Nﬁcll fo? Qﬁn{eﬁ off'tljl% @oq'e:@ I]n advance,

ra2|ng mat er1 al , conséguen 'y el I'm
and then bwmgcmmaamd (g1 ﬁneaxamph: twaefupiape Iandist Way, the Brazmg material

et 0 SRS e o B SRS S e e

cooledl dbwri "IQluE’HSB@ QR Ate@ ot BEndd6n ML REL Lifse [P &ﬁ‘@ e can be
t hi ckness of “non- projecting portions of t g#’

rehablb ﬁbléd withdhe| bragiag Imimalowbwh oommguemlyteﬂmumtem pmrrcbataet between

L Y MU I ROITT 1 S——

portloﬂsecbﬂthé) rcoRMpipt Rl sakdb thhﬁ@i'tiﬁtth@ PrddessSbf fRlAL thtGrefectiff than the
proj ecting portions can be prevented. Wth the heat

wall thickngssQfaronsprescting gortions ﬁéﬂ@mﬁlp&sﬁ@c&m@ﬂ nowions formed on the

over FSSEONULOARILOER: 400 PTG PTES L e B e i

can bepéipfor¢ed. advance, and then bra2| ng is carried out, for
n this way, the brazing

e I in a rnace.
nax‘?gﬁ'tﬁ‘? heﬂ%eﬁ"ﬁéﬂlgsy AGOQEipg 49 ﬂ!‘fsﬂ‘ﬂrél 3speftyol e rpé@emnm@entlon the

brazméc E%tegﬁms Wqﬁ@éc;]b&%exﬁﬂg C#B? g@g S%Eﬁegﬁgl@g ﬁég &%ﬁ&er) and then
brazingistearrislmit sfoe emdmpih,elncaoﬁumape PEhecientddeportieisi \&hrlkyln faisithidgh way as
R AT PN TN T A,

to the Edpeilay FoIcBITRALD @ cohdplid&ted LHiRRss &V 1B%tﬂlﬂaebx‘@@in matenal for each
t hi ckness of projecting portions e core pipe

dented pgition ¢Anrleeavoildeds whichrrendissn athplfoo'mg tihg brimgm‘ﬁjcmnty dﬂﬂddltlon

o o 50 5o U355 R ARS8 RE s o

bondedtliteto sftirfhrt @blddtRwWaO TRUNKREIME FdrlibRdohidod ﬁfe outer surface
brazjng material, and the core pipe thickness
of the core pipe can be reliably filled with the brazing material, which consequently eliminates

a poor contact between the core pipe and the winding pipe. In addition, even if the wall

~ thickness of projecting portions of the core pipe is made thinner in the process of forming the

projections than the wall thickness of non-projecting portions of the core pipe, the dented

portions formed on the outer surface of the core pipe are filled with the brazing material, so
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can be reinforced. Wth the heat exchanger according
to the third aspect of the present invention, the
brazing material is disposed between the core pipe and
the wi nding pipe in advance, .and then brazing is
that the@bfd (ife RilknedsUan BX 3 RESeed N @ furnace. The dented
porti'ons work in a simlar way as 25 a capillary tube.
Th¥ithr the ihegf exshangenhcaveding do bhe fonethepdct o$ thRopreasit idVetion, the

brazing QI%%%%{T ﬁ{%ﬁgo 2% IPlg :t}%s d..u plgtf#]ﬁf% ‘gffe) ; gflﬁ’létllcg{l’é Z:L%&ﬁﬁeatagg lﬁ%n brazing
is carfiddl o @€t ex@fiplSGn ROt 208 I@(ﬁ'rbxgﬁlg?é,’ Qt&%he ggx:et ]cj)én ?ssbjrltoﬁ]/gied with

. In inproving the brazing efficiency. In a
helically gorppgedrprpiseiiens andzthe wesdine Ipipedis st bedichléatvousd around the outer

et VB B B A R T BRI o i
and theowindagspiperifedvaite! TRe@ftire the WrAARE ndler] ih RE1IFAF Shape is first

) pi pe ﬁan be reliably fill ed with the brazing material,
disposgghionrihe gviadige aieq yond ajonad dke corenipe. andrherr brazangrisenarried out.

; e : i ndi [ n.additi on, .eve
Al i i S 0 D 8o e B e e
portiomree po [ike icapittagefdrtd. s, ancdndicatedCEBsessf off GpNiAG the brazing
th rojections than the wall_thickness of ]
matenﬁlofe{)-rp%‘}ﬁe%ﬂ%P%P?icéﬁsbeoﬁvqlﬁ‘?éls cWhigh gegpdts inhapgevingdhe brazing
. - r r . e .
eieRe ) B By A B ULAER 8ol W P e o
the depled epopliqrs 4ridi dnded sherein dfier ibeingf @oleeiddowil.t Thulsh éhehddated portions

o SR 9 S BB e e
which @BndefBerbtlydlinfiflatet B PovOLtIth R bOMREn tE 0 F)Zpepallnﬁetge ¥hing pipe. In

..then brazing is carried out, for exanp
additiom, evrick thewall dkigkmdse of preertingeoctions qfithe cors phpeoisimatt thinner in

e b B L B R B SER e o

core pipt, thbeleiet Goptids. fornieddd thelfutedistitth&dibt the Qo P8R Mled with the
bramﬁg mat erial between the core pipe and the

brazingpateriah st therroseininn deickmrreeast herremforsed.br azi ng

[ ' i LS fi-tst  dis ed on the .
i B bl AehidlEP e RRRRE ) nd BB it IR PrREnt ention, the
brazing reutsriad it 8 pasterfornl ivagplied Ab sige windiky ﬁip@aﬁ(ﬁ.mdtd?@und the core pipe,
brazing material that is nelted by the heat will be
and thﬁ‘bﬁ% 1§t GTH e Ofe Adtetkatmple dpa BrBacgudstarasplt the dented portions

orm: . iy re Pi Iy i i e i ateri
formedaRHd it SRFLE of Tﬂ?:;é: feOUR! deCrdt glﬁggﬂ%ggﬁl,?he g‘f ptg?.%xp% fat al,

. applying the brazin terral for e
which eenrsegeendly elitdngtesnpodr qonsast batwieen iteeooy phig dnllehdwadifigpipe. In

NI T LR L

- the proR@stof dheniAg Ghe%gﬂeﬁjoﬂs R4t vs%fllttﬁfgkﬂgﬁsis {Bg 88%3%02%@8&485’%%15 of the

Thus, the dented portions forme
core pige, thpderled @opione fermredom the louteb Isyriidel dfetle wotelpipdiare filled with the

. L; jal. 15 i,ch consequently elimnates a
brazin %%%h@%ﬁ@%ﬁ SleRRe ﬁﬁ@“’@%ﬁ‘@nﬁeg@ﬂgﬁgf{-he wi ndi ng
BRIEPDESCRIPTION OF PHE BRAWINGS he wal | thi ckness of

prQjecting portions of the core pipe is nmade thinner

| A1E4rRd ipP sehematio tiggemphghedi puppoyaseticates. t han t he
V‘@:Iiéuré BliCK08RfhaRE dﬁ%ﬂﬁﬁ) LPh Galer ﬂgat%%ltlal.n(égf of the

Figure 3 is a plan view of a core pipe.

Figure 4 is an enlarged view of section A-A in Figure 3.

Figure 5 illustrates a brazing material that is melted and bonded according to
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core pipe, the dented portions forned on the outer

surface of the core pipe are filled with the brazing

material, so that the core pipe thickness can be

reinforced. 20 Wth the heat exchanger according to
Embodifgnf 1 fth aspect of the present invention, the

brazing material in a paste formis applied to the-

wi Fighreg 6pillvetrates md brazingnthaterial gbateispiplied aaddbarided to according

razihg is carried out, for exanple, in a furnace. As

Enbo%n%é£g1t’ the dented portions forned on the outer

SUFigage 70flluktigtes QF BraingenfaditiaPahstels alit¥d fanll! Bshdlit® according

the brazing material, which consequently elimnates a
Embodigignt 3ont act between the core pipe and the winding ‘

AEER ST W R —

- Embodiment #he process of form ng the projections than the

' of _non-projectin ortions of the core

DES(}S&%@“%&%@%&@EEM@ &Wﬁﬁl n the outer surface

1 of hdthet&GYppIRhAg are filled with the brazing
material, So"that the core pipe thickness can be

100 'r ehaaf purop avatd@REedEr DESCRI PTI ON OF THE DRAW NGS 30
5 Fielgetléée 1l is..a schematic diagram of a heat punp water
h PUTPEMure 2 is a schematic diagram of a water

30 hewhtefK&han@Rhger Figure 3 is a plan view of a core
Figure 4°is an enlarged view of section A-Ain

i pe.
31,41,&1@1”7(13 Forfpigare 5 illustrates a brazing material that
311 isW ana and bonded according to 6 Enbodi nent 1.

Fi gure illustrates a brazing nmaterial that is nelted
312 anwatpasteg to according Enbodinent 2. Figure 7

illustrates a brazing material that is nelted and
313,413etdeftd 3s7d 3ac c ddieA#PNS5 Enbodi ment 3. Figure 8

i4l I S a [ .material that is nmelted and
3144 4(‘Jgnlgzédl4fa7tolg'accor ?e? odi nent 4. DESCRI PTI ON OF THE

32,42, REFIRENGEpSYMBOLS 1 hot water supply unit 10 100 heat
géégg wat er heater., 2 heat punp unit 30 water heat
3343, anger 31, %3289 mge! core pipe 311 water inlet

52,62  straight pipe
DETAILED DESCRIPTION OF THE INVENTION
<Embodiment 1>

The heat exchanger according to the present invention will now be described based
on the attached drawings and the embodiments. Figure 1 is a schematic diagram of a heat
pump water heater in which a heat exchanger of the present invention is employed. In the heat
pump water heater shown in Figure 1, water is heated in a single pass from about 10°C to
about 90°C over a long time of period in order to efficiently use low-cost nighttime electric
power. Here, the heat pump water heater comprises a hot water supply unit 1, and a heat pump
unit 2. The following are successively coupled in the hot water supply unit 1: a service water
pipe 11, a hot water storage tank 12, a water circulation pump 13, a water supply pipe 3, a core
pipe 31 that constitutes a water heat exchanger 30, a hot water pipe 16, a mixing valve 17, and
a hot water supply pipe 18. Here, service water is supplied from the water supply pipe 11 to
the hot water storage tank 12. Low temperature water is supplied by the water circulation

pﬁmp 13 from the bottom part of the hot water storage tank 12 to the core pipe 31 of the water
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15 312 water outlet 313,413,513,613,713 projections
314,414,514, 614, 714 dented portion 32,42, 72w ndi ng
pi pe 33,43,53,63 brazing material 20 52,62 straight
pi pe DETAI LED DESCRI PTI ON OF THE | NVENTI ON

heat exdHiBgel I Bid Acateth ghb ﬁé‘ite& K6ORRELH0RS gﬂ% FHD g%gglop it Of tﬁe hot water

pr esent invention will now be descri
storagaﬁatnésclr?e dhel highi tﬁ@gerame hotevetebibidi eritstfom ﬁleg@pa flart of the hot water

T R E RN UM T —
19 by ﬂtmhﬁgl@valiml‘! HEhiheéting Mﬁlﬁ'ewatr@guli’[@ﬁh@ rterﬁﬁéi‘%ré o the supphed hot
ter is heatedlnasm? pass from about
water, fﬁg&% ¢} Su%\é\%tto dhscuser/ oy the hop wgter swp bfllppé& od in or der
f lectri.c
N S ik o2 0RO S L R v
comprisgppl opmpnedsoﬂZl eth@luatdﬁ deeht mﬂhﬁngdﬁ 30} aﬁexﬂ'diﬁmﬁﬁda'lﬁ:\/\m? ?md an air
ni
heat eiéh%gg’%g : \f\?\?lg éggzgegleg?ﬁslggqltﬂalelg b?ggtwm%étentgrpsi;é) 52 a"'élge refrigerant is
comprb@@ﬁ ¢ 28 h@hv‘ﬁﬂeﬁur@ by Ctﬂla % eszﬁ'TEI 1%[1dt & Wl%ﬁege lﬂ(P Qlllé/ water heat

i pe 3, core pipe 3 const’l gs & war
exchat@@e B8 éfélc 18f¥igezanh o’t'homtleat pnapexdlﬁangad fik thgzatealheat ﬂ:)?changer 30
servj ce wate

Passesa@g% pﬁ%?teea‘%gc{% Faied v%ét 5?‘? & ﬁ'ﬁ?alng tphq pirt hpat ekehager 24. The

refrigen@it @bsdiblicad fomaRk s&?ounﬁﬁi@steﬁimﬁéﬂﬂ%t f% td t°he cgmpressor 21.
suppl i ed by the water circulation punp 1

botIEWiH DT & seftematie mgramao%theswmabmtteanlmgar 3@ it likee heat pump

v 246, BB B L T30 P e

and thefwihdiag ipije 3BT cosd pipada ik apialb2forhbe iltb 3R oval shape in the same
tepperature hot water that exits fromthe upper part
plane, gp ?%’élsr?o‘f’atﬁFaP%?FagesWoTlé@@@awme 3%iinhelisellnstoundaeyund the outer

| d t of a m
chrountl B D0 B e iy Uare ! 1o Sardel RUBRE e onter
CIrcuqugnIﬂldtSEb df hﬂm tpinabef tht eor lﬁf)e Bhés 5‘#@1@} it 310} andthe center side of
.S sup IJedtothe user the hot water
the spiff 5P Hiph et OS] tgauetatich 1 T waler Beaseuulianaer 30, the

refrige¥dnt n@dd ¢hd | 'V\Qﬁc[lﬁ’é‘ ﬁﬁe‘ RS Lﬂ(ﬁ*fi B0 Ghé (}ﬁfn%extaﬁﬁgﬂef: PG She A22

a conpressor wat er heat exc
directieiy pad stiadiates eheete SZIB$eqamt13a rthea rerfrlgd!ren’tt ﬂm bam@iéthe&éfn gerant outlet

s21 L PRSI SRS TR AShI e Bkt Hshh 8°sm e A
directiéh & 1anAr8SHYY hedd 1B ntb ot MEferSEHH f1dWs ﬁ AL Sratd?€RAblet 312 in
10 exchanger 30. "The refri gerant whose heat was

theAI%ﬁ@gﬁ%iiH@ed in the water heat exchanger 30 passes
ai r&%% E ngglr%lc%icn\ﬁfﬁ\égs %ﬁbwr? 1r(ij F{g%res §’ lsI eem odo ment uses the
core pipe 31 havmg an 1ns1de diameter D of 8 mm in which projections each having a height

H1 of 1 mm are provided vertically symmetric at a 20 mm pitch in the pipe axial direction on
the pipe inner surface. Figure 3 illustrates only projections 313 provided upward when viewed
from the paper surface direction. In addition, flat surface parts 31a that are not provided with
the projections exist on the inner surface of the core pipe 31. Accordingly, the heat transfer
coefficient is improved because of the projections 313 provided inside the pipe, which
consequently improves the overall performance of the heat exchanger.

Figure 4 is an enlarged view of cross sectibn A-A of one of the projections 313

provided inside the core pipe 31 in Figure 3. Here, as for the core pipe 31, when the wall
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refrigerant absorbs heat from the surroundi ngs, and
then circul ates back to the conpressor 21. Figure 2 is
a schematic di agram of the water heat exchanger 30 in
the heat punp water heater. As shown in Figure 2, the
i ! RN e %ﬁfgg e:. L P
ﬂncmlg%d%t he W%%Pﬁtg%g?gge g%t% ec re ipfl}:lpe gﬁlﬁh {he |rrszaeF 1&% are not
formed cﬂmﬂepbrhnntb irarwhochalthes lpeqjections tH8 aranformpédnbe \aﬂd ﬂﬁl@kﬁﬂﬁs of the

portlo%ﬁln\ar ;SP gl%ﬁiéra?eﬁggv%%ﬂfar\ém“fn %ﬁx‘s RS ﬁb%&@@r{}%{%&féﬁe core pipe,

whereaRéhwhiD iiTBk s Rithing&y ARlstrBASE 3¢ thePind ter
ci r‘cvzvumc erentsl al si de ofS t§%t spi regup wﬁﬁﬂ% é’gﬁg&%?ge 31

i sThermmaraSﬁhwn i FiguraAd thﬂhe:hc érttexchinger 30 in Mﬂnmh a plurahty of

wintoB| 1813 0 0981 G0E] ShuL B2 3 b rs5 ek s 53

linear & i@@n’sﬂﬂitspcbﬁdloﬂﬁth& Rendhp higed 301 BE a%a thérPWRzingti® chitRd out in a
rant_inlet 322 fromthe A22 di recti on, "and

:
fumac%:(aﬁg I %ngg@re thedwglibnef Wndtm&plpe‘f B anthehbdl/sswoumd around
the co%%ﬁag grl {r”%gcg ﬂm%gc{og%]bg)%@ll ) %d %tﬁwﬁ%cq%h% gf il gﬂ are helically

arrangkd.dbortsbquehtly, it dill be tllfﬁmlt ® di@ga:tSEG beyriddingtefiabbetwiet 1he core pipe
int.o hot water, and flows out of the water outlet 312
and the inding pipe 1 efvaes. {Tdiretors, fhedraring measerial 33pe mlingas form is first
di @&%ﬁrth@ >
st il S\ ELON. P b SR B,
brazmg ns mmb opt. dpé}ms icases tlabiazingunateria I3einglndd by-lkheorﬁeaﬂ isWoured into

dente it e 5 g o-Bilars 10 Cohestste ifhbr hedh o gwzer in which
the plirhl#¥of windihg Pidet 3b. e ﬁ@'h)éll@dll?l WA ARG kRe 9(3@:{) e&eﬁ it is possible

upwar d when vi ewed fromthe paper surface
to lerﬁVfa(ﬂ%ﬁ braging effigieneyrThaadstition; tthe dtazing material endliet by the heat is

s QKT M A0 SRR SRR Bl b . hus
dented p@tisheformedeinf theid@itdr JusfabdTBf §1Cebrd PERUGR 1 relhla@y filled with the
projections 313 provi ded inside the pipe, which

brazing gpEertpbewhicl consHucnily qlivingosp appr m%bﬁfﬂme thef carbpipe and the

wintE e SRS, eI L BT GRSl o1 e s

made ithmnete it hthec proeess € ﬂ)]:mln’(g Eh@L{;ﬁrejeBtmﬂsleIﬁQan age fwill tARkness of
[ 8 thickness is conpared

core pi en the
non- PR RB ARG b1 B cosriret: epm@d @raormrfommw figeuier surface of the
O4r€ Hlle@ RRitAHR M)
core pg{eOJ ect |eons 313 Hggiem orrrég%'({j F’{ I@ﬁ ness:5 g& P‘E?emforced
thus thegeducting ini strengthodf thdpropecting q)brtmms c@ilBe preeerft@:r. med is
<E b?él nn At such portions of the core pipe, where the
m et 457 |ckness is thinner, the strength of the pipe
Weth| ErfiBotiifent BAY GRskvn n Fipareh Qlih « ﬁm&@ﬂ i
5, with the heat exchan ie%r%f g in \Ahﬁl%g ?ﬂﬁéaFﬂMC%aplwahty
of wingingaipgs 43, gé eregimclically aroemﬂ: erquudlal oprerpipa enaa btzmmg ﬂnetenal 43ina

e e Lazi n r al 3 ear .for
paste S8R5 3emaBel ER Pl i Rophol B wisdepinss & 42, and
then brdwiy By eatied ol irC arfiimee Qﬁﬁt slhﬁuiﬁ) I&luﬂh%a&%e( DRt biaiA¥haterial 43
the plurality of windin 32, 32 are

melted}:'gyl t@gmeyt walinke apegd ginto denteg portlons 414 due to the capillary force.
Consequently, with the heat exchanger in which the plurality of winding pipes 42, 42 are

~ helically wound around the core pipe 41, it is possible to improve the brazing efficiency. In

addition, the brazing material melted by the heat is reliably poured into the dented portions

and bonded thereto after being cooled down. Thus, the dented portions formed on the outer
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the core pipe 31, and the core pipe 31 is provided
Wth the projections 313 that are helically 10
arranged. Consequently, it will be difficult to
di spose a brazing material between the core pipe and
surfacé BE the ¢t PEheRiaBehe Rli Wi : - r azj
. materi al ?g) in a |?ﬁ§§¥@§?&“ i-ﬁgﬁgeiel?@%lﬁgé# %%%%bﬁﬁgﬁ%oH%equently
elimingfes & opx gongAct Wetyetien ghepeqre i2and3ie windiog pipeuhdaddition, even if the

p ' 31: and..t he brazing .s carried.out. In .
wall s RoR b R ol i BB inersf Y rothsnef forming
the projsctioms tieet thetall tHRRhe&d of@bhippsjectibdodiiéhst &F thd8ore pipe, the dented
Csﬁtpl Ilary force. Consequently, with the heat exchanger

portiopsyoRed AL ihe Quer ywiaeaPt the core pipaarnlies pab thobrazipganagerial, and
the colebi e car i pe..31,. it i v
o coRT Pl ThIokn 08 1) BB WS e PLRBriaR dp syl of the projecting
portiommdeintbe prgvented. br azi ng material nelted by the heat is
<E brﬁliap%y poured into the dented portions and bonded
MOQHRFREY after being cool ed down. Thus, the dented
POkt ERBSdiHRATBI QN i f 0 [&sPi
~ can be reII I ably fiﬁoggl \jﬁ\}JtFﬁéutrigf Eg‘rflg%ti %@ﬁgri}r%t @?’Fa?i,) thet forms a
refrigeyanit passegm Beigumtital yirglingrpipatbes asstpiyht pipenimothep&totdenwith a heat

t he.cor i,pe.an he .20 wi ndi_h i pe. In_addition
exchang\f;reﬁg,i % g{#@‘ﬁmq g’% f,hag mgn%@ﬂagg N asy7ge foistdisnpsedypn the outer
surfacd ba 66Y @il PethiabforRBASwAtkY FHREIze W, 1 g, fﬁg%;mgég?l 53 in a paste

forming the projections than tgﬁe wa
form isyenpligd &1 edvenerjtopdantddpestionts $Kdonmedeomihpeutdr iserfaenifabe core pipe

rtj forped gn the ouger surfac f the .care pipe .
51, an@ A R o SF s Bitpbobd 1" cole' it ofl. Uen Porine 35 Zaftedout in
furnac@{rpe shdvimkiethis way) thebaging el 53 rdidd tytBe hOHYSLA1@Bly poured
ect | ng portl ons can be

. in strength of the g&%% (
into thg depied pogtions s l4ganshbrnded thersio) afteerbeingi eestrd dowmsTigispthe dented
.o i i nger -, n i ch,. .
oo 408 b b U S ASIAIGE SRy g o
brazm@mﬂm'm% é3pwhi\:;1moﬁgq&énﬂﬁelhtlﬁage§g ok @bhtabt lﬂs’iw'bf&ﬂle_ core pipe 51
aste_form, which is_contajned in a container 45, is
and the, g Se?d_%ﬂ gdifigny e th shep Pk dhighness, of pariions pinpisjestipayS13 are
de thBnE@lth&frR b ] 0 oY $145
T he brazi EB s f’g?lf“g%ﬁ@s%‘%ﬁépgésdﬁ%yd@%eg R £ BRfed on the
outer sprfaeeeef thecoredupe 68 apofilledwith4ielbaumgtmatetia 53apb thadthe core pipe
er inp i ch

wicods 56 BRSALER e Bt B SSETSDAEE L0, Bt

513 catBelpebvaditedind the core pipe 41, it is possible to

i nprove the brazing efficiency. In addition, the
<Emb%[|1@§mr4@' material nelted by the heat is reliably poured

[ rtions and.bonded.theretg afte

oot B RO ERP v THEHE ot port romGr P tghfoms a
refrigetah® passhe@ R i9 mdvbfwwigdingf pibd But 8 sBaiRhPBipeath Blief Hok@DWth a heat

filled with the brazing material, which consequently

exchanger, 6f. 3traight PHsdr hahionms throrefiiganant inessepe & isidispoagttion the outer

t I i ' I 1L veny f.-the wal.l . .
surace, PO Q2L Wb 6P St Bofle L sn@U WGP e mageral 6 e
disposauabkgwttri arere ipipet 6 and aleesigaiglht Hipe 2@ advasce, and then brazing is

. ,projections than the wall thickness of non-projecting
carried ;S’b‘? ! %ﬁ’éﬂ%ﬂe (ppieshopme Dnted perfiansfeld werkgngovimilahway as a capillary

tube. TP? F)lf'%%g\?\fﬁﬂatitsﬁﬁ @BUhefed {h?}glt%%tﬁlg gf)ﬂ[%g ‘%@5 ?h@h&&ec‘f‘ﬁoertions 614 due to

h t he brazing
the capillary force. Thus, a complicated process of applying the brazing material for cach

dented portion can be avoided, which results in improving the brazing efficiency. In addition,

the brazing material 63 melted by the heat is reliably poured into the dented portions 614 and
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the core pipe thickness can be reinforced, thus the
reduction in strength of the projecting portions can
be prevented. <Enbodi nent 3> | n Enbodi nrent 3, as shown
in Figure 7, a heat transfer tube 52 that forms a 10
bondeHQ£_ eAredt €61
stréafleg)ht plbge I n ot e"?r?v\or fhe"}ie %ld%w I&Glgx%’ﬁ%ﬁ%gp the outer
surfacgOof thescorai pibe i pan 32 teﬂlablyf ﬁﬂets witte theebrdz@gr afdterial 63, which
a R is disposed on the outer  surface of a core
conse BRI BimiA: 4R SoNeoidEOroea 6% S6 P Sle estsvets ping 62
material 53 in a paste formis applied in advance to
dented portions 514 forned on the outer surface of the
core pipe 51, and a straight pipe 52 is disposed on
the core pipe 51, then brazing is carried out in a 15
furnace (not shown). In this way, the brazing materia
53 nelted by the heat is reliably poured into the
dented portions 514 and bonded thereto after being
cool ed down. Thus, the dented portions 514 forned on
the outer surface of the core pipe 51 can be reliably
filled with the brazing material 53, which
consequently elimnates a poor contact between the
core pipe 51 and the pipe 52. In addition, even if
the wall thickness of portions with projections 513
are 20 nade thinner in the process of formng the
projections, the dented portions 514 formed on the
outer surface of the core pipe 51 are filled wth the
brazing material 53, so that the core pipe thickness
can be reinforced. Thus the reduction in strength of
the portions with the projections 513 can be
prevented. <Enbodi nent 4> 25 Further, in Enbodi nent 4,
as shown in Figure 8, a heat transfer tube 62 that
forms a refrigerant passage Ris not a w nding pipe
but a straight pipe. In other words, with a heat
exchanger 60, a straight pipe 62 that forns the
refrigerant passage R is disposed on the outer
surface of the core pipe 61 that forns a water passage
W Here, a brazing material 63 is disposed between a
core pipe 61 and the straight pipe 62 in advance, and
then brazing is 30 carried out in a furnace (not
shown). Dented portions 614 work in a simlar way as a
capillary tube. The brazing material 63 nelted by the
-heat is poured into the dented portions 614 due to
the capillary force. Thus, a conplicated process of
appl ying the brazing material for each dented portion
can be avoi ded, which results in inproving the brazing
efficiency. In addition, the brazing material 63
nelted by the heat is reliably poured into the dented
portions 614 and 10 bonded thereto after being cool ed
down. Thus, the dented portions 614 fornmed on the
outer surface of the core pipe 61 can be reliably
filled with the brazing material 63, which
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consequently elimnates a poor contact between the
core pipe 61 and the straight pipe 62. 11 CLAIMS 1. A
heat exchanger (30) configured to exchange heat
between a first fluid and a second fluid, conprising:
CLAIMSOre pipe (31, 41, ---) configured to forma passage
of a first fluid and provided with 5 projections
1. A heg £3changgy (30) cynfidad tr exchargedatadbetivben & fine flusdiddae second fluid,
compr t11ereof by pressing the outer surface of the core
p IB”é (31, 41, ---), and dented portions (314, 414,
a core) pl%)a @1, arlle -} @?ﬁﬁgﬂuﬁ‘%& il%ﬁléloag &fsa%eu&f é‘ggst Huid ?ﬁd bRYvided with
p@aﬁ@ﬂp@% (H8, 1635 onrthat pasforged of the sepnufideuhereafilly pressing the

oREt Akt e Z0R R 10F il ot oo (T fpgy ) that are
fq:mmi edthencbmeﬂdwfad@mmé c@@rﬁlp@m hpcat)ed in the
vicinity of the w ndin . The’heat exchanger
2 yeadingimer (37> &arm soni%mwgtqurmea ipassagn ¢f meseeendafluid and being
) rlal in a paste form
ngﬁlﬁéé%%dggpukééaﬁfg& he %}‘;e}gﬁ’é)& po%ti ons (314, 414,
-braz)'ng)ﬁnatetraal oBBe4pj pe) bdhg 4bured- into ithe AdNRBAGRrERE TobABd in the

nelte nd honded thereto. 3. The heat exchanger
VIS0 ka?gwl G Pn 1, wherein the brazing material is

2. The%e@t"e@(éhﬁ%ﬁf‘%c%fdlﬁétd Jlaﬁ’?hi v@l‘?&%& inf Orm which is disposed

bet ween core pi pe and e w ndi ng pipe in advance

the heazingematesiah €3 43 --ahd; dbmrieg mdetatio a phste Toen,helgith is applied to
exchanger,. ac laim1, wherein 20 the brazi ng
e SERER AP RS LOLEADE o AEtnE s Bip (S 1. s A0 ARe 416 B melted
andsbdillki&pﬂ@%ioon t he vv| ndi ng pi pe wound around the core :
pe in advance and then nelted and bonded thereto.
3. Theéleafﬂﬁéhﬂﬁ@t agsprhegtpedlaigrbovldireig to claim 1, wherein

o AR P B B e B oveen e
caae pipednd e wiidnghipein aivasbeamdehaitd nidien a8 bbedtdaRdeto.

onded thereto. 12 .
4. The heat exchanger according to claim 1, wherein

the brazing material is a brazing material in a linear form, which is disposed on the

winding pipe wound around the core pipe in advance and then melted and bonded thereto.

- 5. The heat exchanger according to claim 1, wherein

- the brazing material is a brazing material in a paste form, which is applied to the winding

pipe wound around the core pipe in advance and then melted and bonded thereto.

12




