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IRl S ! HEAT- EXCHANGE CO L ASSEMBLY o BACKGROUND OF THE | NVENTI ON

* The present invention relates to a heat - exqframye——cort+—5 a:sswbhy—-anq
nore particularly to a heat-exchange coil - REPIACED SHEEFRSN t
exchange perforned between.a heat - exch e medi um acconnodat e a{
drum of a heat exchanger: . and a heat-exc% GECRNRD; : Reoed owi tgpaged
coil. . HEATTRECHANGRt COILOASERMBpYesent| &l Glaémis) on paged a4, edbagdd 1o,
proposed, as disclosed in Japanese Patent L QM&)P%# &:am o a&@f‘v 8
- 54192, a heat-exchange coil assenbly in v@g@s‘a 'él" """" ]
heat - exchanBACEGRPYNPaPE KHE AYVENFIONer ent ®thai r?gg amet rPaQF‘é
arranged so that thBey-B8¥ataiAQERRAon re@%@ggr*grggﬁggE:EEGﬁhh e ‘g

heat - exchange coil_ assembly, there 15 are provided the advant ages tck?at t he
heat eXchang&S&MRLY enand MAAe cBATFé GhiROVEd R *hodt 2 RarRXTH 3% Gef °d 1dr um

capa]gl tyI of gssembhl? Eeat nﬁkﬁh@ngﬁr&t aaad:kiahaje t;k@rfmﬁe@xrsbaweencapa;bialtj-t y
can reely e

f h nbl y,
bot h edges Eﬁcgspgga&?d&flq haecc"n°ér5[{° ar%gn%é Egl frélgégfrglingeh f%%z‘%(ﬁlg%are

| i nked to arnfinkehehtadgrh2Bgendedhunutlowingader t24 lcesqiec- tively. As
the linkage is aghievigf, Oye We! ¢i39 dfie 3,
4, and 5 to the g.ame ?lp%le O%\@ Eo ttthéa ?gtggﬁé%delrﬁgn % %dy?

agai nsil t hePE@RPERAN| AB 95SCFBDBefihéPeéﬁP&§e§ﬁoﬁ/ﬁtieﬁtFng"le?)PenBé’@Q}éé’aGT

this conflguaan No. 8t i-015,4 132D tacfhé%tiz@img@r%m Qsaéxmgl;»v\@nomacaf a he
heat - hange coi nmust b to at_ | east '

I
val ue obt ai Ff 4rg l§§d|‘h‘§ ge\ﬁtd’f*ﬁcﬁén&e c?\k}ﬁl fF<Sha @"299 a @djfferent
external di aim8éngd difanidifeheate extirangrd osb thiaes %eyS&avb 2, cibmnﬁmand

5, and this.paquired confy #Eatwﬂ%‘%é@@yéﬁchan%ct%ﬁﬁﬂPséys gg qere

difficult torealzeasma si zed and t "heat - éxc
assenblly. are p@BS'E@dANDesamwa@ESTHEartNVEHThaawsxchangem@f1|§qi(§s:em

invention wgs ARGt Amphlovad KA R &k ing 15”1:9&@1?' At gfhupl EEpTaB@ty of
conventi onal type of heat - exchange coil . assenbly based on 't he

convent i onaFRfeHfiH o%’?c%én%%cr?ﬁéd that the heat éxchange capability
can freely be set.

In this type of heat-exéhange coii assembly, both edges

20 of each of the heat-exchange coils 28-1, 2,.3,'4,.and 5 are
linked to an inlet header 22 -and an outlet header 24 respec-

. tively. As the linkage is achieved by welding the heat-
exchange coils 28-1, 2, 3, 4, and 5 to the same side of the
inlet header 22 and outlet header 24 against the center line

25 B-B thereof as shown in Fig. 27. Because of this configura-
tion, a pitch P! betwéen any. adjoining two ones of the. heat-
exchange coils 28-1, 2, 3,.4, and 5 must be set to at least

~a value obtained by addiﬁg a width 2a of a welding space 29

to an external diameter P of the heat-exchange coils 28-1,

30 2, 3, 4, and.S} and this required configuration disadvan-
tageously makes it difficult to realize a small-sized and

compact heat-exchange coil assembly.

~ OBJECT AND SUMMARY OF THE INVENTION
35 | The §resent invention was made to solve the problems
' associated with the conventional type of heat—éxchange coil
assembly based on the conventional technology as described
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-2- above, and it is an object of the present invention to

provi de a heat -exchange coil assenbly which prevents a pitch bet ween
adj oi ni ng heat - exchange coil pipes from becom ng | arger due to a

wel di ng space for linking an inlet header 5 and an outlet header to the
heat - exchange coil and can be installed wwthin a space-having a limted

space becausgpdfe, antdﬂﬁthrsstawcz:bq&,ctandfalt&fe \A@'rebems Bnlahge oicato
conduct - as descrj bed apove,

hj t
Che present PEPVAGR ahi1RAE THARATIEE £ bht SeSETBGILTh RIS VEBHT S RETTE ] ng
a nmedi um i nlkettwesn madijerd ntiag ngeatheathengbang@llredupas frioml dbed:ozmmgind

an inlet he | ut r e
medi um out | thdie{%era &r'gge] g?d%anVL%f%ﬁﬂl%g Q’BH’BSt fr?gr hi;gHer g aitml ura ty bf
heat - e%chang%ld:oalll sougdptipeader rip cbhﬁume@n-lewg:hma rFF‘éJél héaéercatno ke

outlet headginstaidl Lovhig 8 dphEer eflvidianet fimé@é Lhackedeidange
coi | can be installed within a drum section of heat exchanger and

i s char act eritiet §9FHaic bRy o?nd h%lﬂ‘éa'r’héﬁéhﬁﬁﬁeac&ﬂr@e hegty FORAWRET 0
the inlet hqadgsrasre?en,d outl et headers alternate- 20 |y located to the
opposite sides a |nst a cenger ne of each.header . The
present inventiorn® 3P EHY ?a@?%r?ééﬁcgnaﬁh&eﬁcﬁépe‘%a %ﬁ‘é ' heRRIePESERRE

out | et Ieadéeirsveariel drocp evides bat hestdeXchang@f ags seainign el econpnis gt he
heat - exchan Nf 2 RN o 4

that the %er&?akﬁﬁegl elrt?si_:%tjﬁ ouﬁ% ﬁe 3ers ar é ngct ﬁ\lg% é SI gie dc}?
the comon dénss fyke apdipe H@é-te-teﬁlﬁﬁ@%' cdi F‘§dlum °Utletﬂ”i1é‘%r

i'nvention i hNAHAW Hd#ektdhddd editn outléEdiny ©ibé NAcd iﬁmﬁeﬁnd a
plurality of outletageaders 0 are linked t gne i nl et. tube ang ,8ne. o tl et

tube respect§ipg bheadpr., Apq pa BWAHNeP SURFHRAMERIECL L5 £3F hked

to Bach dviarg W émman heat i ey chhagd nleit heeacpeacttueh}ne outlet hddxber
present invent r i_nl o
tube conpri garehsfi %%&%% @fkcgél%iégﬁlaeg 15%@&{ bggdaﬁc ef |hree %ondéée% | et

t ubes respecanvdg, ingpalled whithhp pnldatunhezriziomfofhe ﬂxeras:t @mhssxmmd
i nl et tubesand i Pl AU TN cablehd OidY & {0 eachoihadxchdie Hoit e

is llnked to the inlet headers and outlet headers alternate-

20 ly 1ocated to the opposite sides against a center line of
each header.

The present invention is characterized in that the
inlet headers and ' outlet headers are located in both sides
of a common center line of the heat-exchange coils.

25 _ The present invention.is characterized in that the
inlet headers and outlet headers- are located in one side of
the common center line of the heat-exchange coils.

The present_invention is characterized in that a plu-
rality cf inlet headers and a plurality of outlet headers

- 30 are linked to one inlet-tube'and'one,outiet tube respective-~
ly and the inlet headers and outlet headers are linked to
each other with a heat-exchange coil respectively.

The present invention is characterized in that the
inlet tube and outlet tube comprises first and second inlet

n' tubes and first and second outlet tubes respectively, tips
of the inlet headers of the first and second inlet headers
are not-communicably jointed to each other, tips of the
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- 3- outl et headers of the first and second outl et t ubes are .
¢ not-conmmunicably jointed to each other, and also that heat- exchange
coil groups are arranged between the inlet header of the first inlet
tube and the outl et header of the first 5 outlet tube and between the

i nl et header of the second inlet tube and the outl et header of the
second out | edutt e headeesp@c&i’vhéy.first and Tisecpndsesdtlenventulmes i are
characterlz . c c S r ndi to
Che firet rfo dmin S bhPlotncdq RS0 agKIDRANE, Rhto 2 805! ERRANCHARLLD
coils (ﬂﬁ*@kﬁﬁﬁﬁhﬁgl@ogﬁﬁép§e@5ﬁﬂ ?ﬁFéBGGGbée§WGe§edﬁhﬂ ekt headerype
are differends ferdn £ocsd oL Bt | Re 4 FBaRd tHe 6Qtlet heh@B89! BraBfeCelikst

di aneter. The re;;g% bnventlon ghar cte |zed |n that t he 15
heat - exchand® ik t sPEREeF St?’ﬁﬁnfltrk%ﬁ dndete I 8f thesggapd

al ternat el y,ikek atebal aadl ithikedbdtdl dthehdadest aBdthe mﬁi}l ouwtlet habders
alternately. espectiv The present invention is characterized in that tips
of the ¥$7R% 4 ch%cond inl et headers of the first inlet tube 20 are
not - communi cabl yrl}e)lpntesiemb t havéntéonang sbegrdtierliged in theddes sgodup he
second i nl el 4 Ynear 1doneMlgd Neo {14 StofPdsponai ﬁﬁceedtﬁetkft:sbe@qggé flpkhe
first outl et are ? f to t

and secldnd ARG efirst ‘Hga?tﬁ*?stb}*’et Wéldseéo&i?%mléf these - %Fd‘ad}%ﬁ) Fﬁaﬂ-s

heat - 25 exedwiisp&dingr @WPStRé € stidondednbet Wwakibd hgnéli el outlet

second i nl et headers cg,ége first inlet tﬁbe nd first and econd
out | et headeT¥PBf 2Ffe FHTEELBRE &K* HHR25R Sken® teIRfeof; the pgil
second i nl etldesderandfcdht dhameder nl et 't ube and the first and second

outl et headers OfTﬁé‘e ﬁSQQHQ 9%%55:139 :tg’e EE%PSE’:M?%P in that edle

present invention aracferi ze exchange
coils clérres‘kﬁﬁﬁTWh@gﬁecﬂl%tanlfb%nk%@eto theaﬁarstrgndoaepeadt Elbéeﬁnd

a group 0f|H%%dé¥§h§mg6rﬁQhE§y. anéxﬁf§SBQ%G'm&ﬂﬁédhEosQﬁgmkifﬁ@taBHbe
and second outlet_35 tube are different fromeach other in terns of the

coi | | SREMARLELST RFafeteralternately. the present invention is

characterized i n THéitprésfe®t invention is characterized in that tips of
the first and second inlet headers of the first inlet tube
20 are not—-communicably jointed to the first and;second inlet
headers of thé secbnd inlét tube, tips of the first and
second outlet headers of the first outlet tube are not-
communicably linked to tips of the first and second outlet
- headers of the second outlet tube, and also that  heat-
25 exchange coil groups are arranged.betwéeh the first and
' second inlet headers of the first inlet tube and- first and
second outlet headers of the first outlet tube and between
the first and second inlet headers 6f thé second inlet tube
and the first and second outlet headers of the second outlet

30 tube respectively.'-

The present invention is charactefized in that a gfoup
of heat-exchange coils corresponding to the first inlet -tube
and first outlet tube and a group of heat-exchange coils
corresponding to the second inlet tube and second outlet

35 tube are different from each other in terms of the coil
length and coil diameter.

The present invention 1is characterized in that, in a
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heat - exchange coil assenbly installed in a drum section of t he heat

i exchanger and conprising a mediuminletting nmenber havi ng an inlet tube
and an inlet header each for inletting a heat - exchange nedi um a nedi um
outletting nmenber having an 5 outl et tube and an outl et header each for
outletting a heat - exchange nmedium and a plural.ity of heat-exchange
coils each coemtméxchbanget heiilnlasisembdderinstahkedutheta drudmmdetiandof
having a dif r r
nedluntoutle%?%ﬁﬂéaMLEgEH géggﬁgﬁnFﬁgB?d@Taﬁﬂq(xmgiéﬁ %ﬁiggF ngeg ose
to each ot hehaVlng an ln#ﬁ‘é pubsepnd mpermlet ikeaden a%@@huéed P-nltehatmghe

inl et headera@ﬂé‘a@*‘é*@ﬁaﬁ@édﬂédﬁﬁtﬁ Is)ctaésﬂumnoatiéeatﬁgt maﬁber hao.dtnt;%tted
W th ch?nbers sggarat frogteach other with a tion._ 15
e

present *i nvehiF raRfeP &P et hieadfF eac(%ﬁ°%x8Héﬁ§éﬁﬁﬂ$s ﬁave
t he sane | ergé it ~excharBR EmeldBS0R PAnAN £F plhir RAWYWNGE heat-exdhgngd 1S
a front vie f | t,_of resent jnvention

Fig. 2is a ?P?yv%%vs%sh%émﬁﬁlug%%q:l@ng the 21 f@@ B de |J§ a%‘art?%H‘et

| acked vhamh#ﬁﬂwmganﬂehﬂmnBQHﬁ dlffereng Whedﬁhged&ameteﬁigthe mrdium

vi ewed fron“fhf&i@fﬁéoﬂember'QHBCﬁEquRYJUWié¥H¥H¥ é?hber arg'gd élh%n

gener al di agram show ng a second enbodi nent resent |nvent|o
Fig. 5 & a ¥hetatatr gﬁ%ﬂ?%ﬁbﬁ*%@sa?l%$?dt@n96§hnﬁﬁber of the: present

i nventi on; Ther@es@nt.s 8n@eneidn dieg&a@r%ft% PPzaaf qur tdh eebedienent
30 of the pr ent ent i vi ew showi n

t
fifth enbodi o?e? 2r angp?&%%ﬁ? Fﬁ?gﬁglgﬁe i°cat(g]¥ﬂgf Zingly gPH?

Vi ew show ngartdtefsamed with chambers 9siepaaaftedntf norevesbhwiotfer Sixtlh a

enbodi nent cg 201 £\, present invention; - Fig. 10 is a flat view
show ng the 'sane; Fig. 11 is a front view showi ng a seventh
enbodi m¥nt of 'The present invention is characterized in that the

heat—-exchange coils have the same lengfh.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig..l is a front view showing a first embodiment of
20 _the present invention; .
" Fig. 2 is a flat view show1ng the same;

Figs. 3 is a partially lacked view showing the same cut
along the line 3-3 in Fig. 1 and viewed from a direction
1nd1cated by the arrow; - |

25 Fig. 4 is a general diagram show1ng a second embodiment .
of the present invention;
" Fig. 5 is a general diagram showing a third embodiment
of the present invention; '
' Fig. 6 is a general diagram showing a fourth diagram of
k| the present invention;
' Fig. 7 1is -a cross sectlonal view show1ng a fifth em-
bodiment of the present invention;
Fig. 8 is a flat view showing the same;
Fig. 9 is a front view showing a sixth embodiment of
35 the preSent invention;
Fig. 10 is a flat view showing the seme;
Fig. 11 is a front view showing a seventh embodiment of

—_
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tHe present invention; Fig. 12 is a front view show ng an eighth

¢ enbodi nent of the present invention; _ Fig. 13 is a flat view
showi ng the sane; 5 Fig. 14 is a front view show ng. a |inking
section of a header of the sane; " Fig. 15 is a partially |acked
cross-sectional view showi ng a ninth enbodi nent of the present _
i nvention; the preskEng. ib&ensianf;l at vi ew showi ng the sane; 10 Fig.

17 is a front vi ey ahovii'lgl% Ee%tr'as%”*%%%'tf{%’ht 1Ofv1ew EHSWR&@S%}{ é?c};’@ﬁ%' on,

Fig. 18 is a flat |arams 'S a
V|em1shomnngeahoéﬂéﬁéﬁter#bedpﬁsﬁ?nt 1ndﬁn¢h@npresent i nvention;

Fig. 20 is a flatpyigewishqy %gftﬂ%% %@% showing the Gameh IS @

cross-secti onal V|eM/shomnng a twel enbodlnent of t he pr esent
i nventidn cut al oBg9rhd4 IﬂﬁeaZerEt Vl%W1%ﬂ%ﬂl¢§2%H%P%ﬁ%ﬂ%ds¢?5h?a of a
direction i nd'eaabedohythlaesame ;arrow, 20 - Fig. 22 is a flat view

showi ng t he sane;

23 1S sectional V|e showi n
thirteenth enb i ekt %)? ?hé’aﬁrte’s%ﬁ} ﬁn? n® £8F %255 ’f?lEWlll 3’61% to
23 in Fig. 2$hawdnwlemadnthoambOdumentloﬁ mm¢|@Maaédn/udWEntlomwromr 25

Fig. 24 is a fIatFYbemqghggnggf&Q@ %@gﬁ showin the ﬁﬂéﬁ I's a vertical
cross-sectional view show exchan i dh the

heat - exéhange CO|F1§sséﬁbﬂf a f%ﬂﬂﬁnﬁﬂ?ﬁ;%hpv p?e§éntblmm§ﬂﬂ#m¢ﬂ% of
appl i ed; - the prgggntZangnalbﬁyeral cross-sectional view showi ng the 30

same; and artially |acked flat view show ng a
| i nki ng section bEFEEeHB 1ﬁe3t%égﬁhgﬁ§8r831Fhaﬁangntpﬁléﬁme' tube and an
outlet tube in a hegt-gachange fronei viasssHiwing arsi @iéwéntl® ékBbdiment

according to Eh@hQrE§SQEnL”YEQEBQQoRUt based 35 on the conventi onal
technology - !

Fig. 20 is a flat view showing the same;

Fig. 21 is a cross-sectional view showing a twelfth
embodiment of the present invention cut along the line 21-21
in Fig. 22 and viewed froﬁ a direction indicated by the
arrow; . .

20 Fig. 22 is a flat view showing the same;
' Fig. 23 is a cross-sectional view showing a thirteenth
embodiment of the present invention cut along the line 23 to
23 in Fig. 24 and viewed from a direction indicated by the
arrow; _
25 Fig. 24 is a flat view showing the same;

Fig. 25 is a vertical cross—sectional.view showing a
‘heat exchanger- in which the heat-exchange coil éssembly
according to the present invention is applied; h

Fig. 26 is a lateral cross-sectional view showing the

30 samej; and

Fig. 27 is a partially lacked flat view showing a
‘linking section between a heat-exchange co0il and an inlet
tube and an outlgt tube in a heat-exchange coil assmebly
similér to that according to the present invention but based

35 on the conventional technology.

_—
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DETAI LED DESCRI PTI ON OF THE ENMBODI MENTS Description is nmade

* hereinafter for enbodi nents of the present invention with reference to
the related drawi ngs. 5 In a first enbodi nent. of the present invention
shown in Figs. 1 to 3, the reference nuneral 1 indicates a heat-
exchange coil assnebly 1, and in this heat-exchange coil assnmebly 1, an

inlet 2 is PEPAIIRD NESCRIBWION Qe THE BMBODINENES tube 3 in a posture
substantial ly perpendicular there- 10 to and an outlet header 4 is

provi ded at a | ower edge of an outlet tube 5 in a posture substantially
perpendi cul ar  DesStfarigttdon is made Thereinaftegpées 8HH°§&E“P§F—St @fe thear e

| ocated in predddtd! LfVehOiBACKiI®HNEFe Ff@PEntae tlon|ﬁ§e headeied %@Mé@t 15
header 4 are Ioca%ed with _a égace tnﬁgebetmeen in the centey line CC
Rogimgpt;

of the’inletfh hel TS BB obtRPeP LSRN 1nyentign, ghowp ofn
out fl ow portFige.1,1 Xo53 andhé i"eféréhlc‘ee numed¥ll €5 | hn@hcatesbod nemdgt-are

provi ded on e peripheral of th I.nl et, heade 2 in th Sld of
the center Ilnglaf% E ?5' i sEJécﬁledlBl 1?tc .o ?J & oufxﬁhow por -1,

3, 5 eaﬂsM@hmglan aodoﬁ.rﬂtﬁﬁ)eZ ase prwetdstl | atose bower obdghe of an
center |ine ;B R ofc dhie 3 rir?t I’t?&dﬁf @’swémﬂﬁﬁ |§’é“£§’é’ﬁc§§cular Gndred

each having an -even nunb are located in the oth of the center
line BIB. ~&oniang |3n 9%4%% berder 74 11525r°3'15}e§r étl @c:}t"éﬂtfrl e F R of

t he center Idm& Bupd $han a p@lﬂﬁﬁeh%%dfgtd‘nﬁﬂdllll?f|;§l§\tpehﬁiclr12ar4
are located.in t other side of the center line B -B'.

heat - exchan&@wﬁﬁ ‘group 8 conprising a plurality of . heat - exchange
coils 8-1, 2, 3, Thebififlete tpilzeed iand hogtlet anijoeli benire kweakedatied

bet ween the a'lJﬂ_tﬁefleaE’@r %cﬁn%tthb:? fn%OELLeHng%%d%eadeLEaEha‘?:f (1ot
heat - exchange coi I fferent w nding dianeter
and a dbmoheasdarerd are Jqgrted @ithe ispace nEe 1P ek WRETgin Whe ecen'erind a

heat canguctd-qn of pehga@ﬁlaeorﬂfu%cfa SadTegel 1 ahsa%fa t%orzﬁftltétbeuuﬁé a
steel tube, a speC|f|c steel tube or the like in-th convent i onal

t echnol ogy. 5. A pluralgty pf h%‘é'ff%%%hﬁﬂﬁ'éscoﬁr%'canstsi aRd Rydhet gt bLye s,

holes in this embodiment)  are provided on the peripheral

wall of the inlet header 2 in both sides of the center line

20 | thereof_with a specified pitch. The outflow ports 6-1, 3, 5

each having an odd number are located in one side of the

c¢enter line B-B of the_inlet header 2, and the outflow po;ts

6-2, 4 each having an even number are located in the other

side of the center line B-B. Similarly, inflow ports 7-1,

25 3,5 are located in one side of the center line B'-B' of the

outlet header 4 and. inflow ports 7-2, 4 are located in the

other side of the center line B'-B'. ' |

| A heat—exchange coil group 8 comprising a plurality of

heat-exchange coils 8-1, 2, 3, 4, 5 (five pieces in this

30 embodiment ) are located between the inlet header 2 and the

outlet header 4. Each of the heat-exchange coils 8-1, 2, 3,

4, 5 has a different winding diameter and a common center

line C-C, and is formed by winding a wire around a heat

conduction pipe made from such a material as a copper tube,

35 a steel tube, a specific steel tube or the 1like in the
conventional technology. ,

Of the heat-exchange coils constituting the group 8,

6  This Sheet Has Been Replac
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_7- bot h edges of each of the heat-exchange coils 8-1, 3,.5

* havi ng an odd nunber respectively are linked to the outfl ow ports 6-1,
3, 5 each having.an odd nunber of the inlet header 2 as well as to the
inflow ports 7-1, 3, 5 each having 5 an odd nunber in the outlet header 4
respectively. Both edges of heat-exchange coils 8-2, 4 each having an
even nunber weh eddemkefl eechhe Duthkohgrirtex8hangk eachlhad—ly, ab, eden
nunber |fad ity | BhCbalCRARbe? 22aPRle 13RI 4P 1MUY PO' Lie Rt 0w
each " having even nu _

respecti vel yP°¥\§5d«,5§c]H béd ébcﬁ/%Chbétaﬁ’Jéd%eénoW%cﬁu@Petquf the inlet
heat - exchangees&éfszSaé w11 5a3N€o 8t Re ﬂnenewabbetaavehy 3, 5I kRked nte@ oot h
sides of a center e f the inlet header of th
outl et headdf®%ts ar?d'r}b'ec%uS q’ntéa"lngcéh‘i*|‘@féﬁﬂat"l"é‘ﬁ’e‘:';1 H‘w ?I%V\/Fﬁ@tout
fromthe inlméa@@ﬁderrasﬁécttbemygthhﬁ hﬁ@kﬁﬁkﬂhﬂﬂﬂ@t€@!¢ﬁaﬁgé c31l§ ard
8-2, 4. floms |n irection oppasite to a flo n d|r cti | ui d
f1 owi ng |'nto thé:%oqﬁveltn%ealaege i humber areV\% gheat etexc ange %55
assenbl y 1zxwrkgc6rbed4abe¢b hevidg jamstemdrechumbsrein thenisketi beagerin

which a secopn C i/ sin I d
for a heat eﬁ%:z[alﬁ grs (E? Qﬁ%\?\grﬁﬁ%#?&téoﬁgi X ggghggég?fl%egnblg?%\?v S
acconmo#at ed"umpﬂréf‘ Hew - exehahgberdgirumt céﬁﬁ??§i‘=h§eéygas As dggeczibeduid
for exchangiglovdpaboth ¥84bs bhees€E08¢€ Baat hedé- eﬁ&ﬁaaagecaﬁdsumﬂ i3S

I nt roduced ce dlngflow t hro he.inle be i nt.o a drum
soction 29, 51 Anfnte s Bans b hsernAte PRat Bhatnbe fRKBAPAAGH Thr Sugh
t he out - céhbverpdritrse GBiB 2f 3hel iblen tHeadetel Readeell iast o f hehe

heat - exchan S 2 3 al
formin thegc;eu e%% %%?:%an é ccn b%@%uéf a&? %ﬂ\swm‘gré&gg 2 %ﬁ'lula
first héat-ekkouige n%'éﬂ'—urﬁ@ﬂ:h&hgeslmbat WeadeRe 2 thseughi hbst - kbgakange

nedi umin ”‘@x&ié‘:’i@éeEBhQQ 2321VI as,a 5 andald- ZJ"GJLGOffl‘MQ%n in oy adriektlibe
heat - exchange coi|s 8- , and 5, and further_flows via the

i nfl ow port PPERYite t° a §1°W1&ﬁdd5rieﬁttd°t"hé’%ﬁ | fetuifdaftkewing aﬁHtPhéﬁel S
di scharged outIéltOhlgéldéhe4outlet tube 5 fromthe drum 22 and sent to a

The heat-exchange coil assembly 1 as described above is

0 installed inside é drum section 20 in which a second heat-

exchange medium 27 eompriSing a gas or a liguid for a heat

exchanger 21 shown in Fig. 25 ana Fig. 26 described -below is

accommodated. A first'heat-exchange medium comprising a .gas

or a liquid for exchanging_ heat with the second heat-

25 exchange medium 27 is introduced as a descending Elow

through the inlet tube 3 into a drum section 22. In this

-step, the first heat-exchange medium'flows through the out-

flow ports 6-1, 2, 3, 4, 5 in the outlet header 2 into the

heat- exchange coils 8-1, 2, 3, 4, and 5, and flows upward 1n

30 . a spiral form in these ‘heat-exchange coils 8- l 2, 3, 4, and
5. '

The firsﬁ heat—exchanée'medium exchanges heat with the

second heat-exchange medium in the drum section 22 via a

wall thereof when flowing in the heat-exchange coils 8-1, 2,

35 3, 4, and 5, and further flows via the inflow ports 7-1, 2,

3, 4 and 5 into the outlet header 4, and then is discharged

through the outlet tube 5 from the drum 22 and senﬁ to a
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- 8- | oad. Wth the heat-exchange coil assenbly 1 as

- descri bed above, in the heat-exchange coils 8-1, 2, 3, 4, and 5 adj a-
cent to each other in the wi nding section, of the outflow 5 ports 6-1, 2,
3, 4, 5 and inflow ports 7-1, 2., 3, 4, 5, t hose having an odd nunber
and those having an even nunber are located in opposite sides of the
center |ine BoBdand B -B' of the inlet header 2 as well as of the

outl et header wienSHdahe d P RERENGE CRANTE é»‘é)éélﬁ:ﬁy 11 s 3aeélcrw§h5 10
adjoining to _each other in this |inking section are rat- ag{
's wit i 708 § Ja=

each ot her. above, 1Be$9858e6F'FﬁEh€8 i §oidS Bilra
different freana h&ateﬁQChaﬂﬁerCth t&feseﬁbhﬁlbgsmémwhe of then\carttfilenal

technolgggimggﬁ dd| ﬁ g space, fog WE|dHnﬁ%fLﬁe§%r¥§s 75 not, rQQU|ﬁed52and

a pitch 'twd ohes” of exchangé cdils's
3, 4, and 5 thnsbehamﬂﬂg an eqfidi| numben eoderthdisengtaving ohnegylnofnumRer

heat-exchanggre  £OldeddieR Sphogtegdsihed N Sunk dehite-LThak "B, dier e

ar e five ﬁeat excnange col e confi gur at ion i s nat

linmited to tB'sBénef &he tind stedieadathahges eVeiti 8AcPickhe °“tﬂﬁéemFQQ$%uﬂ

by sel ectingsg rygrbenaef h@theéﬁh@mwgés c01l§-080&d| w,te,the, and 5
neceSS|t¥ mhlch makes it possible heat - exc an e coils to
n

e
appl i ed! hégﬂ°é?&HHn§8r§aﬁ o & 1“v§Pﬂ§u§?§Kﬁ§§'FF FES S$EAE Up
to a | arge sedl €rodSeach otheg. 4, Fig. 5, and F|g 6 show out | i nes of

second, third, and fourS ?ﬂb9955?35%‘§tigf owgvggtl agd

in each of these gﬁﬁbélnen tube oca de~4f
t he heat - excBafi§ereoit! QFQMpa8h€ﬁﬁ—?N@h@mmﬂ ¢ ide aSSGmbém;PQRﬂq ﬁavmﬁf

the maxi mum %HQEﬂglgharIEtt‘é%no@B@gt hearsoadd)ﬂ;i&{ai Ubﬁaée' $ok0GRNGd nignfe

t he heat - exchange-coil grou he i nner side froma coil havi

t he m nilhum #Sndiofg requing Rdya’ ltCh betpi¢en, 24319 I RGHBHP nBRESS IR
in Fig. 5 thae Hedttehehange co51ko@atled 2 psdde 4, hezﬂneas e»mhamgeme«id

out 1ot tube BIHPY At bOBES) A3 PAERod - hcRAT: T FAS Hisf-stiubd"C
descri bed abowélst I8e-li,nl2t Bubd .3 adl Hut| dn thlbes embodiment, there are

REPLACEMENT §wggjiheat—exchénge coils 8, but the configuration is not

0 limited to this one, and the. heat exchange efficiency can
freely be set by selecting a number of heat-exchange coils
according to the necessity, which makes it possible for the
heat-exchange coils to be applied in heat exchangers having

. various sizes from a small scale up to a large scale.

15 _Fig. 4, Fig. 5, and Fig. 6 show outlines of second,
third, and fourth embodiments of the présent invention, -and
in each of-these embodiments, the inlet tube 3 is located
outside of the heat-exchange coil group 8 (in the outer side
from a coil having.the maximum winding diameter), and the

30 outlet tube 5 is located inside the heat-exchange coil group
8 (in the inner side from a coil haviﬁg the minimum'winding
diameter). ' ' _

In the third embodiment shown in Fig. 5, the inlet tube
3 is located inside the heat-exchange coil group 8. In the

35 - fourth embodiment shown in Fig. 6, the inlet tube 3 and
outlet tube 5 are located outside the heat-exchange coil
group B. As described above, As described above, the inlet
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' 5 are |ocated in various nodes. These enbodinents are di fferent

- from the first enbodinent only in the points descri bed above, so
that detailed description thereof is omtted herein. 5 Fig. 7
and Fig. 8 show a fifth enbodi nent of the pres- ent invention, and
this enbodinent is different fromthe first to fourth enbodinents in

t he poi nt thabibboBh 4k b[l|te.tet tubeaderareand ik ddt iheaceriduar enddest ed
in one side of the cent

f 1 t h I
Because 10 ol “The SPPgﬁégﬁg scrlbg§85%8ve lﬁgﬁnﬁégngq %ﬁ%g%m?ﬁé gng
heat - exchangenkwi ingrithg Boista @esdrmiteg aabquabers)o. that detadledunfer of
turns in a h§ ;?E‘f@ﬁnﬂl‘?efé’éf %06{-91%{‘95&“‘? r f| rst to fourth enbodi nents
+ |

of the present Tnhvention Is e that in the fifth enbodi ment
is n, which 15 sBi@s & wﬂeﬂm § osheweahsaftbxemhRgdmest] ofarfher guas-. -

tehrﬂ_oodi ment |§n€“ flfn%mtmfnronaﬁ@ethursstexﬁpoaméﬁb QEogi FESEEnt  £rdnBOtha
is poin

points, so t s'éle‘f%u f‘é‘ﬂrﬁs@w‘ff?’r'ﬁptgtl%ﬁ5$§gﬁgg$§toﬁ??€bﬁ°%geg$ﬁl nagtger

Fig. 9 and Fhegadéﬂ 2ashdshawlatshetlleendodirreitocatedhein ongrekdmtof the

' nve_nt ' on, a@gni e?i§oeebedlor£erghe fﬂé%% g’g‘ghg‘?‘%?ng%lub@}}g’q‘ Cre. 25 é‘caafel ow

provided in para each "ot her and” t
ports. 642, 4oéathe havrapgement degenibhedbeboire B silinddary munthe s ebonthe

i nl et headefh@a@—e:@&axﬁ]&é” é:@{iygréﬁﬁsé fé‘dnseﬁonﬂneélékéi nemdery. 4-1, 2 are

pro- vi ded 1 n_ paral to each other in the outlet tube 5, and t he
i nfl ow poits each® ha‘b‘i"h@e‘én°%d’él“¥ﬁﬁm’e‘? %r}éeﬁo%‘ﬂ’éﬂngﬁ c°11t%E°FPr§P bhel et

header 4-1, phise thefbﬁftHWeﬁabaSmeﬁeb of tlhewms@m'ce\aenzdnﬁm pEen +

provided in th 0 tle head the t e ch nge
coils 8-1, 2‘5 § ﬁ Eﬁd(%g’ tbolt’h BlP 25 g%ﬁe %é’tm&?&?an]gse Boil's ’g’a
5 each Bavi ngaaasodad matendmierfar e thienkeelat o ecethidroye cpdrlts 6nd, BJ,fSh

each having o mbo@@m%QQBﬂgmyfff ﬂ@efféﬁsfhénkffngeegﬁfogﬁghaémﬁgdiﬂgPt?

inflow 35 ports eac aV|n an odd frrst out
header 4-1 r%%f)‘ecwvéh}s Bed ot thedg@ bhret FaMAe36- Shehdhigest tocBppsth- 2,
4 each havi nempéa exeit nymbestRée IJdikrdk t Osbhethat detailed description

-10- thereof is omitted herein.

20 Fig. 9 and Fig. 10 each show a sixth embodiment of the
present invention, and in this embodiment, first and second
headers 2-1, 2 are provided in parallel to each other in the

" inlet . tube 3, and the outflow ports 6-2, 4 each having an
even number are provided in the second inlet header 2-2.

25 Similarly, first and second outlet headers 4-1, 2 are .pro-
vided in parallel to each other in the outlet tube 5, and
the inflow ports each having an odd number are provided in
the fi;st inlet header 4-1, while the inflow ports each

_:having an even number are proyided in the second inlet

30 header 4-2, o

Of the heat exchange coils 8-1, 2, 3, 4, and 5, both of
the heat-exchange coils 8-1, 3, and 5 each hav1ng an odd
number are linked to the inflow ports 6-1, 3, 5 each having
an odd number in the first inlet header 2-1 as to the inflow

35 ports 7-1, 3, 5 each having an odd number in the first inlet
header 4-1 respectively, and both edges of the heat-exchange
coils 8-2, 4 each having an even number are linked to the
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outflow ports 6-2, 4 each having an even nunber of the second inl et

- header 2-2 and to the inflow ports 7-2, 4 of the second outl et header
4-2 respectively. As the heat-exchange coils 8-1, 2, 3, 4, and 5
are 5 linked to the first and second inlet headers 2-1, 2-2 as wel |
as to the first and second outl et headers 4-1 and 4-2 as descri bed
above, a fl eMinfldwr atdton 6f23 f4 uedcihn Hareing aheaevencha.my@enoiolﬁ Bhd,

g;r{)ogl nrgnt g sletsdn ds;;rrgigpt %E?@’ft r}atzn ?rhdel g?rte)%glg qfl%[#&?{:s Eouqbet ween
each of the tiwatsecond exathkatycheader 8-2, respect ively and each of t he

heat - exchange §0H1§ ﬁe;t gxcﬁan @ding | goking ,sectipp haawsenagde
first and second I nl et headers -1, 2 and the first_and ieiond

outl et headdrinkrd to itdhe; nelggheand t"rﬁ&m?‘?] iRdefti hgadersist-foukt 2S
enbodi ment s,wead @89 eddichieorlr sipanfl foscowd dbnglea headegsnal-1r eapd r &62t 0

be provi ded, an t he ch. P may be ual: an t d

each of the ¥ea e%ﬁﬁﬁgﬁé 2psv) £, 2 {:ﬁ%'éjsn%- f,"r§c§1°§o%tera Ifigggerlgl Che
Fig. 11 shovsestseachdngendoilsetitl of2+he3 présehti20 dififenenbnfremdtbats
embodi ment jﬁé%ﬂ? ?gfhale ?ﬁpg{Séqtfburthe@mggaﬂﬁgﬁt§h0@ﬂe'Eaﬁﬁgasgtﬁag

Fig. 10 int ol n rst and second 1 nlet headers 2-1, are
provi ded in Jt!he'Che enbe@imenps, 3bupup P4 tghf Fekaivagoadie of e heat-

embodi ment 'ékchandé“b&%lénsiﬁﬁtZIh? 'Dle$ 8r@deséh2ot, tRe aNgla®UékEhange
headers 25 4- are I|nked vm#h d|ff %rgt heat - ex

ch
respecti vel )F°’a]rﬁ1 q'h]e'r 1P noteit iR e?]t h’f‘go?ﬁcéFl?ﬂaﬁggwee?hg?ed%%?l bed
above, and alrndoggbonihdamdesr ehéa@epal rZS-qu 2 andeadles sf2r&t ?arahdsheadérs

4-1, 2 and t t h | f
be prov?ged %A‘ﬁt?eashgégeangod rferit . Ol stﬁe Sa%‘? aagmggagque h% cﬁﬂ%ow an

ei ght h Brbodf omerith oémbhélmentpr.esmﬁ almvemdql@nonarld FPRC| §°§nﬂtﬁi1ldﬂé?ﬁ a

edge sectiongg gfo¢ re&&%&édr§$ B@lﬁfogf@gér 2nd ehe é?EQHdP|ﬁ£§teréQ§élz 2

and edge sections o he first outlet header 4-1 and second 35 | et

header 4-2 i%P t3e SEdhALAPREERehtoEhearhi AT thpghegt-exchangg F°é§5 "t he

third enbodimegit2 sheve, is-4, Faga S-5are | i nked to each ot her and

closed wth ||Mﬂ§9 Pleﬁ%&%wgnd seventh embodiment of the present_ll_
20 invention, and this embodiment is the same as the sixth

embodiment shown in Fig. 9 and Fig. 10 in the point that the
first and second inlet headers 2-1, 2 are provided in the
inlet tube 3, but is different from the sixth embodiment in
the point that the inlet hgaders 2—;, 2 ahd outlet headers
25 4-1, 2 are linked with different heat—exchange coils 8-1, 2
respectively, and there is  no differeﬁf point other than
that described above, and although fhere are two pairs of
headers 2-1, 2 and headers 4-1, 2 and two heat-exchange -
coils 8-1, 2, a more number of pairs may be provided in this
0  embodiment. ' _

Fig. 12, 13, 14 each show an eighth embodiment of the
present invention, and in this embodiment, edge sections of
the first inlet header 2-1 and second inlet header 2-2 and
edge sections of the first outlet header 4-1 and second

15 outlet header 4-2 in the second embodiment shown in Fig. 4
as wéll as in the third -embodiment shown in Fig. 5 - are

linked to each other and closed with linking plates 11 and
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12, and further the first and second inlet tubes 3-1, 2 and first and

. second outlet tubes 5-1, 2 are provided therein. ' Because of the
configuration as descri bed above, the first inlet tube 3-1 and first
outlet tube 5-1 are provided 5 out side the second inlet tube 3-2 and
second outl ettube 5-2, and the first inlet tube 3-1 and first outlet
tube 5-1 inlm, andofuﬁﬂhéet taef Eiirétf andoredoral inisitentubesid +2, t Beand
second J tube 3-2 an ond, | tgt . . a
fluid for th ’Eﬁ*ﬁe?n o%"c‘ic%ﬂ‘/ E@EQ bu‘gés #ﬁ %hage %8%8@8 Q%kgan

heat - exchange coiBsc8ude Bof 3he conﬁl@hnﬁﬁwmnneaiéespélbméI%ﬁﬁY%ysF%ﬁ1X

and the heat f%@@aﬂgfet rybse! bslcamurm%ttewaet@ecdwobsysaem ¥rowyabave
ei t her erent or entlca coi | ngt hs or coil diangters be-

specti vely, %mﬁsiﬁ% %%¢I5¢%%©@hl%%%tc5PPed afefBf §?E°HQCFB efstupg 5-2,

accordi ng toy6@l grées{egei {gUet NtEBEN3 0L hHe FoagdtSyateas tubeX5aldiklet
Fig. 15 and Fig. 16 each show a_ninth eggggi nment, of khe

invention, a?H PHLREs % ieh?r RS oFYSLHR “ﬁ@&fp §€%aﬁ§8°88||
assenbl y accpmﬂeﬂgtﬁbetbezsanahse&bmdl1nmbtrﬁnuesﬂwﬁwunheFLgndQOQtéet a

combi ned ton€§€98n€ Lo fuo oLRad 1oads¥gégﬁﬁ ? and Y sinultaneously. In

thi s enbodi ere are provi de irst and second input tubes
3-1, 2 0 and Inrthlanembeéémanbut tbe bhgisdsexchange godleddkecdi ohs of

the first 'nPUtSh@@ﬂﬂﬁﬁlgaéed2t6n3h§eEQEé bQEQEmhﬁadﬁBStﬁe3he35 ~-e4chantke
first and second inlet tubes

- a11 gad i ons the féﬁe
out | et heade‘Fgllslc°2“““éﬁﬂ°§§@§nd’-%u‘f gt L0 h%%ﬁ&fag‘ §“a§‘1 PYS i vkEQ®Eo
each ot her agdretpertd ert mdmlcallcaknngq@igaﬂes dd, cbilr esmnete/etyre—

Al'so in this_enbodi n th i h o] n th
and a coil sﬁ?%ﬁan$ ?néagﬂe hg ﬁg F S8 gggghg%a§Q§8§|%9 feggg
4, and B conednacabeding thecabadle reqystedmXnn39Cbe0§|therleqda$Y§§e@§
different -fromfhoge of each of the heat-exchange coils 8-6, 7, 8, 9
and 10 communi cated to the load systemY, and the factors are d%0|ged
35 according to Bigal 45 andehigr eli6i A2FReShaYdasPinEm gmBPdment o e

Fig. 17 and fi8sed8 €a¢EnEhew,aahantih amiedidmiydiofedthe two Pieseaf the
[Qg?ntlon agdaénegghgnggbggu aésemgiylgcéggdiﬁésio the sixth embodi-
20 ment shown in Fig, 9 are combined to respond to two load
systems X and Y simultaneously. In this embodiment, there
are provided the first and;second input tubes 3-1, 2 and
first and second outlet tubes 5-1, 2, and edge sections of
the first input headers 2-1, 2 ahd secohd inlet headers 2-3,
25 4 in the first and second -inlet tubes 3-1, 2 and edge sec-
tions of the first inlet headers 4—1, 2- and second outlet
headers 4-3, 4 are linked to each other and closed with the
linking plates 11, 12 respectively. ' |
Also in this embodiment, like in the eighth embodiment,
k1 a coil length and. a coil diameter of each of the heat-
exchange coils 8-1, 2, 3, 4, and 5 communicated to the load
-system X may be either equal to or different from those of
'eaéh of the heat-exchange coils 8-6, 7, 8, and 9 communicat-
ed to the load system ¥, and the factors are decided accord-
15 ing to a éalorie required in the load system X or Y.
Fig. 17 and Fig. 18 each show a tenth embodiment of the
present invention, and in this embodiment, like in the first
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enbodi ment, the inlet header 2 is provided at a | ower edge section of

:the inlet tube 3 in a posture substantially per pendi cul ar thereto, and
al so the outlet header 4 is pro- vided at a | ower edge section of the
outlet tube 5in ab5 posture substantially perpendicul ar thereto.

The inlet tube 3 and input header 2 and outlet tube 5 and outl et header

4 are adj oi raxﬁlﬂ:dlqn@'}rtd, P i ﬂﬁﬂetnhaaaa.k 2 is|gtovDdedchtoh@owerndedge
out f | ow ports 6-

the inlet header, 2. an f] ow
SR T L W Tt S DU W T et qﬁﬁ%@
ports 6-1, agerpendiauiametheltetesl drdhedder theantinlef | beagert ¢ 7sl, ppo-

In the quf %& Q%a%eflo%éfeeht;%kg,d%&wnt he haad - 35%&%@%&9%' H Sn|§ 1,

2, 3to each o respecti vel eat exchange - bet ween S
.perfor rfed |.muwmtm&s@m teergendicular "ghe&@t%nd Fig. 20 each show

an el eventh enmbodpfenin e tubéh® RRESERbuLNHRAGERN .2 AHHE tdutsLetbedbaept is
different from the tenth enbodi nent onl \ﬁgl n the point t each of_the

heat - exchan@® R4l et 1header foppe RAIQANLARGefPedng Providsd (4 PRRRT cof
and is not didx ewnéat:Hebehre@m iahdotier1 20 p@ﬂi:sﬁlts 1, 2, 3 arfé gpratided

Fig. 22 each, sh Ifthe odi,ment . of sent, i nyenti Ll e
Fig. 23 and ﬂggg\lﬁ g_e S L eéﬂf% gf]rgt Zen 'hn%hb%dﬁ'rh %ﬁgé of
the preasent ounlt headén‘oh respectively, And.l rthtehe@eﬂ@mmm&—lt Wor

sets of the 25,1 plet sfybe-3:00nLOREL BEAUR el W SPA DS Plitieln

t ube each In the first enbodi nent are pro-
vi ded, and ffdrrq h‘é‘llt:t?]'é header gfdasecainkedl sith, e @qatzexchan%rg?léﬁd

;ecogdfl nl etghgadgrs 2-tlo %acag%ﬁﬂr}@rfté&bﬁi@uéelyse%ﬂmj mdgteb:&cﬁ{msgﬁ 1,
and first and second putl et ea . 4- vi ded sp that the
sets are prRAYLSFD Pfl% h s%%%?‘f'ﬁ%‘?eib?ﬁeﬁﬂ ?ﬁﬂ?ﬁe [g%? b’ﬂ%? *direction

with 15 the heatFixchEhgenddfig. 24, e2chrohowdesni eleventhnenbediment ofind
heat - exchan - oy o r,.Side e

are |inked tgtgh%%eé% ? lgte%%ﬁd ﬁfﬁe‘fﬁi&g e [’315' é@gﬁg J15 SEEE&?G{‘P Eg&fﬂ
the first amhgecendthommle@dlmem#eauel:z anlth;ze r@@pe@t ithaty each of tF?g
25 and Fig. Kf;eaghcthiyye bBeai£xghanger, 23 iArps in an intermediate

i section thereof, and is not different therefrom in other
0  points. . '

Fig. 21 and Fig. 22 each show a twelfth embodiment of
thé present'invention, while Fig. 23 and Fig. 24 each show
thirteenth and fourteenth embodiments of the present inven-

tion respectively, and in these embodiments, two sets of the

25 - inlet tube 3 and inlet header 2 and two sets of outlet tube
5 and outlet header 4 each in the first-embodiment are pro-
vided, and further the first and second inlet tubes 3-1, 2,
first aﬁd second inlet headers 2-1, 2, and the first and
second outlet tubes 5-1, 2 and first and second outlet

30 headers 4—1,-2 are provideq so that the sets are provided
with a space therebetween in the peripheral direcﬁion with

the heat-exchange coils 8-1, 2 provided in the inner side

and heat-exchange coils 8-3, 3 in the outer side, and both
edges thereof are linked to the first and second inlet

15 headers 2-1, 2 as well as to the first and second outlet

headers 4-1, 2 respectively.
Fig. 25 and Fig. 26 each show a heat exchanger 21 in
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whi ch the heat - exchange coil assenbly 1 according to the pr esent

s invention is applied, and in this heat exchanger 21, a furnace cylinder
23 is provided under a drum section 22 of this heat exchanger 11, and a
furnace chanber 24 is provided 5 therein. A conbustor 25 is installed in
t he furnace chanber 24, operations of this conbustor are controlled by

a therno- whisilat the Jgesat-fegdicardige naed IchasbembPy i1s deabedihy & d | ahe

gener at ed there| the heat ed S wa d n, 22
via tube walfs® ln%%%SEC dggtjﬁﬁqé% %gétig EQSS ﬁggke?x?ﬁgﬁé%gtagé
and t hen tfmagﬁarnac&hc&imn@nmlZhrnﬂgmraVldedduB@hargedpupesegtlonoaﬂspﬂe

The drum se S d a |y
o aam tﬁéﬂa 1%;:9&%%34 roi\;” LEo é(ﬁ&‘ £ EQPANEL éﬁaﬁserlu ﬁ%géﬁgﬁa

uppl y
wat er suppl yth%rwfo@rnﬁernbvatar 135 wgt éPSéce&&eﬂ mrpetfs% faepace| Fhamher
surface of Vﬂﬁroﬂmy&@b of &Hﬂﬁé ed:cﬁlmlbﬁs{(@@t abé @oROHS1LBEH bgvel therMogas

hanber 37 med ,ab d r f Ln the.d ti 2 d
o " as | PR BaBndfoahes FYARHGS cSRBHEEE AmIfpRaA e d & Eiane™"
conduit 38, ddmemated Shppkyntarthe33heanedagasl desetpi patéh. id0 thw trumi s
constructi on,g g, eserygd H\%Srw dflés Peé‘ﬁsdﬁonveeggﬁrté‘bBéeﬁéur29 gégféw

than the atnps ﬂ%rlc pressure ature kepf
t he b0|Hhru;qK#$ﬂt temquﬁﬁww¢]cgndlhheh|§hexanples @hGChéage@xﬁhaﬂgthe|l

assenbly 1 dlséﬁ%fagw5$55d3iot@ s@egigystem such as a heating system a 25
hot -wat er supply unit, a bath, or a sw imm ng. pool ngot shown her ein.

The enbodi ments aFRR A5 SeRELIR 123 bﬁl‘;‘ﬂ%ﬁmhﬁﬂ*é?d via gtaﬂaﬁiﬂgto?Ztﬁg
present InV&ntWSﬂera&dpr'l@ AMASEd3 i WYeRt iedrball tapncGY Iprovielkd oi hehe

enbodi nent s nd varlo Nl gy a- 3 tlons [ 1 ya | i C for
o ante olrfeKE /BkBYE FaRk WM and wRkADS Aol PUTRCE Abntll ho (87
heat i nglSnedivater supply hipe - sec’eha't ng hikduid suefasedofevater| yeservad

heat exCGhiagein U gnﬂey&e J@aé EZSEB%QQ% GQive1assegblhyst REILided S37 ishot
of an uprlght type, but o

-14- ormqqggb¢gpCEA}NEEp@Ssurface in the drum section 22, and a
’ gas in this gas chamber 37 is released to atmosphere via a

conduit 38, the water supply tank 33, and a release pipe 39.
A With this construction, the réserved water 27 is heated
under a pressure lower than the atmospheric pressure, and
also the temperature is kept below. the boiling point
(100°C). In this example, the heat-exchange coil assembly 1
is connected to a load system such as a heating system, a
25 hot-water supply unit, a bath, or a swimming pool not shown
herein. ' '
The embodiments above were described only for under-
.standing of the present invention, and the present invention
is not limited to the embodiments, and various configura-
30 tions are allowable in which, for instance, outlet tubes and
inlet tubes are used in the revérse mode, a heating medium
and a heat-receiving medium are used reversely, or a heat
exchanger using. the heat-exchange coil assembly thereln is
not of an uprlght type, but of a flat type.
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1. A heat - exchange coil assenbly conpri sing 5 a nediuminletting

- menber having an inlet tube (3) and an . inlet header (2) each for
inletting a heat-exchange nedi um ng menber
having an outlet tube (5) and an outl et Hlmmmr“ﬁmllﬂﬂulfor
outletting a heat-exchange nmedium and a*plurdiity 8f heat-exchange
coils each WHAT ISoOhABMERtIAg the inlet header (2) to the outlet header
(4) and having a different w nding diameter; said heat-exchange
coi | assenbly (1) accompdated in a drum section of a heat
exchanger; 1. A heatppsgbanpgehecohbaesssehdligeoBprisipg:1, 8-2, 8-3, 8-4,

8-5) 15 have a @eawGR Qﬁmheﬁlhgnﬁeﬁseg)u@@dma*aﬁﬂiﬁia@tebyelaaadaho
opposite sides_of the_center lines, ( e headers

the inldt heiBtet(B§2dRH EAGRoGPF ot %%5%&?9(2)hs?5 Fﬁeaﬁéae ediumg, both

si des of the comammeébtrr ohtbetdind heehbat - Rxebaggan outletceubs &RBdlan
8-2, 8-3, 8-4 -b) t.- exchang i )

conpri si ng °ut§eé hea%%rne%?%tﬁ] %ﬁfetcfuhc% ttlrﬁ?e hglvea%g ea}ﬁst? nr%et {“egluf\‘ﬁ)
and an andl nlaetp Hewalbity 2Pfedtﬁﬁh"(ﬁqurﬂmg€t i Agidshemchexchamybiasling

a "Ed'U"]OUtéﬁétiHﬂeEEHPQéePaHbngh@”o@Hiéchéﬂggr(§ﬁdaﬂgvg§g a dgggggghet

header (4) each for outletting a _heat-exchange
pluralilly ofinfing.-diamakges &§ilAs hegdcipxchange éﬁﬁhbn?%%ﬁmh t RECPRIAr

geader (2) t@atbe Qﬂﬂdﬁgﬁ@ﬁdgécéﬂénaﬂﬂ a heathéﬂé??n@eﬂbff%?%Eeﬂﬁnﬂhég

i amet er eat - exchan acco ate
'drumsectlo(ra:l!’?ﬂ“jz1 eﬁ%ﬂ?nggog 1£§x%ﬁ%ﬁg%rc°mm°n "Ceebi ﬁ?egﬂgtﬁée alfef-
heat - exchangeatelyslided, t® NpNBitB-4id8s5pf the chaveraldm@somofLehher
line (GO aﬂg §%§ galternately lined to opposite sides of the center
i nes (B-B) e headers (2-4); : and 35 wherein a

pl ural i ¥y ofzrnIeThﬁehQEFseﬁgyaaﬂﬁ eopl upasemply accordingutpe€lpdmddss (4)

are linked tghopeiRUthet ih1ke (RaceRd 4 the oulitOWdAdert UDES (8kated
respectively, agd the_ inl et _headers 2% and outl et headers

(5) are |inktd PRtRaEHAGTNRF GRENC? eGgnter lln%XEEaﬁﬁé BeRFsexchange

respectivel ycoils.
‘3. The heat-exchange coil assembly according_to Claim 1;

20 wherein .the inlet header and the outlet header are located
in one side of the common center line of the heat-exchange
c01ls. | '

4. The heat-exchange coil assembly accordlng to Claim 1;
wherein a plurality of inlet headers and a plurality of

ﬁ outlet headers are linked to one inlet tube and to one
outlet tube respectively, and the inlet headers and outlet
headers are linked to each other with the heat-exchange
.coils respectively.

5, The heat-exchange coil assembly according to Claim 2;

30 wherein the inlet tube and outlet tube comprise first and
second inlet tubes and first and second outlet tubes respec-
tively; tips of inlet headers of the first and second inlet
tubes are not-communicably jointed to each other and also
tips of outlet headers of the first and second outlet tubes

35 are not-communicably jointed, and further heat-exchange coil
groups are located betweeﬁ the inlet header of the first
inlet tube and the outlet header of the first outlet tube
-
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'3.. The heat - exchange coi l assenblimccordl ng to aiml;, 5 wherein

*the inlet tube (3) and outl et tube !ﬂﬂmmml“mst t gnd ?zcgndAf 2)
ubes

inlet tubes (2-1, 2-2), and first
respectively; tips of inlet headers ( $ {i1rst and second inlet

tubes (2-1, 2-2) are not communi cably jointed to each other and al so
ti ps of outhﬂﬂiﬁﬁﬂk&en(ﬁheoﬁnﬂ@t heddder f o£sttheansecomtonflle@Uidudle 4sndpes

4-1, 4-2 & her hegat - exchange
((:oi | gr oup?s t{% Butl¥e aﬁlregqeorg%egtaé\%}e%onﬂfhéeul %a eT ?%t]o‘f Jf¥1e first
i nl et &-ube The headimerahanag lanil eaarmb)b)acdordind i tstChakmed; t ube
(4-1) and bghesend he Héﬁteleilﬂ%e (galpfgwegsesen@z]bnlf)qrsttu%ﬂei cubé” 2)

and th% outlet eader (5). of the second outle
t

respect’i vel #Rd Tirst optletriube s dddfarantedinomsa ety exemraacebl
Caim3; gromﬂserﬂm t’:héleﬁéceiiahaﬁggtC((lZibéJeréfg%oﬁQr oh?l@.eftl rtiihbé tni:?t
tube 20 first. .o et .t ube S different froma heat-
exchange COItI grou%n 08 ot he Ja 4’(35%‘* ¥2L2) and second

outl et tube7(.4-2) The tkeat- ekchaagemdoﬂ]engshemhﬂycmdcordmg dtamatn@r of 25

5. The h cC,l r
or 4, V\ﬁel’:l r}a?ﬁ@agg?oe%lchaﬁggﬁ?/stﬁ%ngedA%%zga@a%;é nEOhg a}fe a]sse are
al t er ndf el y Maiteled tinkek Eer gthel Higasthebobet (header ang aﬁéoséconﬂllfﬂt et

header (2-2headed almd #der aatekuakémkedmked t® tRhe fFirsk ANE SE&AYh

out | et header 2 : The heat - exchange coil assenbly
accordingly tuz:lgtal}‘ﬁ‘uaé r)s. wher ei n tips of the first and second inlet

headers of Bhe fiMhet heat-excHaige ld!ﬂ.lar&ssmﬁb]qprﬂuﬂUMHg/ u@mﬂaéﬁnt'p, the

first. and n) gt of _1 e secon ub ps of. the
f: ;gt gzd ?’:E&%Q%slélcotn J’ t?’%head:esrs Bt tﬁgcopl rs’tn %tht {’E?Séf 8% arhe
not 15 cdiwsti dablat | bulneedrEo ndtpsamurtiedhlst jabute@cond tdust | £irst
headers of g s outlet ﬁUQ&ersaBQ @ﬁg é@ggﬁﬁmfnfgtléuPn etlﬁEaJErs

-16- ' s are | ocated bet ween e first and secon
gﬁenl

of the firsthenfdEsiyFRdafeaoms qutsltefarkw%cpfom%tfh@fdéﬂstlet tubg
the first oatrkehot+remnut iralbisenditrdd nd wigk e ofkk ifiMit and second

outlet headers of the second outlet tube, and heat-exchange
20 coil groups are located between the first and second inlet
" headers of the first inlet tube and the first and second
outlet headers of the first outlet tube and between the
first and second inlet headers of the second inlet tube and
the first and second outlet headers of the second outlet
25 tube respectively. -
9. The heat-exchange ceil assembly according to Claim 8;
rainwater collecting éections are formed in roof sections of
constructlon frames for a heat-exchange coil group for the
lflrst inlet tube and first outlet tube as well as for a
30 heat- exchange 'coil group for the second inlet tube and
second outlet tube, and the two heat -exchange coil groups
are different from. each other in terms of the coil length
and coil diameter.
10. A heat-exchange coil assembly comprising:
35 ' a medium inletting member having an inlet tube and an
- - inlet header each for inletting a heat-exchange medium;
a medium outletting member having an outlet tube and an
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headers of the second inl et tube a and second 5 out| et
* headers of the second outl et t H ﬂm ) The

heat - exchange coil assenbly ac | M 6; ral nwat er
collecting sections are forned in. rcof sectl ons of construction
frames for a heat-exchange coil group for the 10 ~first inlet tube and
first outl etoutilss: asendét @adhorfar heattletting eaC herge eGibang/eOUfed 0Gmt he
second inl et arlg'Pe and second outl et tube, and the two heat - exchange
coil groups are different from each other in terms of the coil |ength

and coi |l dianmetera plurrlity of heptapxchehgtgeddis eastenbbymenipatinag:
a nmedi um i nlatd i 11 SEHAadPW NG B aﬂféttwgaapdaﬁ@ havi, gl 8l §ls ? ERGRE

each for inletting a_heat-exchange nmedi um fumoutletting
menber Jhavi H@W%t‘lie?m?ﬁﬁé'ar‘fﬂle&ﬁm theoaﬁdétu“heaHE?t‘ébEﬁ membest | 2R€i ng
a heat - exchange uitdutlletXing niitber are loca®ed!adphtéyt Ofo heatneyehapge

coil s each cating the inle r tot out eader and
havi ng a di ﬁferemh neut VAR i Gt eﬁse% ezi‘cﬁc?‘f'l‘i“h%d{: rﬁ:fﬁ’ét{'?
nmenber and whereirmedirunirolet ei¢adgr nendeanaoe tletathethded] aomir ige eandﬂm-
ot her. 9. p J\_;egé g exghan I e

wherein an |nelr-egtqe§1ea er iaﬁdga%gg '(ti:eet ﬁé’ Q:ér%%g‘égghtg%ﬁ)g aé{gh Otl?er
in a silhgl e Wilhe aamPrddddiodted from each other with a - partition. 30

10. The heatlZQXChﬂﬁlélehéetl—eﬁﬁﬁaﬂ'ﬁbyc%Ciqoré’ésEQnEI& Qhatbr8ifE to cldim M09

wherein the heaﬁ_exchﬁpge &ﬁgéglnagﬁe —-exchan ghc01ls have the same

med

length.

15

0

25

30

This Sheet Has Been RT

L

3

16



