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. -1- HEAT EXCHANGER TECHNI CAL FI ELD The present

invention relates to a heat 5 exchanger. More
particularly, the invention relates to a heat
exchanger suitable for use in,air conditioners, :
refrigerators, ice makers and the |ike. BACKGROUND ART
10 Conventionally, there has been a heat exchanger
formed by- dividing perforated fins, which have

~perforations fornmed theshe dﬁngﬁglr perforations.

More specifically, this heat exchanger is forned by
inserting heat transfer tubes into insertion holes of
a perforated fin and then 15 separating the fin at the
gﬁ@ﬁﬁféﬁi §9 that two heat exchangers are forned.
e conventlonal heat exchanger shown above, in which

the fins C be Iﬂ{ ed 1%‘7(9#1@? Bl aceslgif:eé he to a heat
perf orati ons eas O nmanu ur e, %av Ing

%gﬁgﬁé %ﬁszgaéggé sﬁf:§P%§ u %Fgﬁé%§%£ %8%af§%ﬁﬁ§s to a

at_the perf not sep

~the fi
#1@%% a%ﬁ%an%%ﬂoﬁ%f%%i b mfeamg PO EE s ot phaners,

However,. t he abov ventional heat

.E%Eﬁé%%% tor§5 WY 1B R ngdn o % %ye of easiness

i n changi ng -2-

BACKGROUND ART
Conventionally, there has been a heat exchanger
formed by- dividing perforated fins, which have perforations

formed therein, at . their perforations. More specifically,

this heat exchanger 1s formed by inserting he'at' transfer
tubes into insertion holes of a perforated fin and then

~separating the fin at the perforations sc that two heat

exchangers are formed.

The conventional heat ex_changer shown above, in
which the fins can be separated ‘at the places of the
perforations, is easy .to manufacture, having an advantage
that heat exchangers of different dimensions can be easily
manufactured by separating the fins at. the perforations or
not separating the fins at the perforations but leaving the
perforations as they are.

Eowever, the above conventional heat exchanger,

~ while having an advantage of easiness in changing
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di mensi onal - settings of the fins, has a problemthat
because, in division of the fins, burrs are forned on

~an outer edge of the heat exchanger forned by
dividing the perforated fins,at the perforations and

corresponding to 5 places of the fins where the
perforations have been separated, condensed water
(dew drop water) generated on the fins during the use .

aimdhes ieat exchanggr npy seattenrnkrom, khe fips 8l 009 that

the burrs. In particular, when the conventional heat

lgx%:(t‘é er i.hs_dﬁﬂ%i 2 _aoihef‘ﬁe e)fﬁ?l@r)g urdl 1Qré h%oirﬂg?/oron an

e Oof an alr con |t|oner, t he con ensed mater
bg-oeagbert rdsgr B aLLobhate: Sound 1h9° 40 Aing  the
F&E d %Hﬂge.ag hghgg%genr%b i%l?lst hglagurgoﬁfrt%:?golgléi&{lg to

resent 1s positione outer edge O

_éfé:&aag]gecgf t‘&?% ﬁekﬁngnovtvﬁgre pr&% en]pe%?ﬁaégp@_en%um% been

ppear ance o eat exchanger is“inpalre

S B Rt BB b o RPRFET B e
e RS e L Bl AR T
e ] L BB e T B e o R e
Shove gbLest pafie prasent., 25 TINeN Lon Pral9es & nger on

the indoor side of an alr conditioner, the condensed water

" may be scattered indoors by air blows, giving rise to- a

serious problem.

Farther, in the conventional heat exchanger, ‘since'

the edge on which the burrs are present 1s positiocned at an

outer edge of the heat exchanger, there isl another problem

‘that the appearance of the heat exchanger is impaired.

SUMMARY OF THE INVENTION

Accordingly, an iject of the presént invention is

o provide &a heat exchanger which is easy toc change in

dimensional settings of its fins and which is less liable to

scattering of condensed water from the fins and moreover
which is kept from impairment of its appearance.

| In order to achieve the above object, the present

invention provides & heat exchanger comprising:
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a first heat exchanger section having pl ate-shaped

first fins, and a plurality of first heat transfer

tubes inserted through the first fins so as to extend

along a thicknessw se direction of the first fins;

and 5 a second heat exchanger section having plate-

shaped second fins, and a plurality of second heat

transfer tubes inserted through the second fins so as

to extend gl engst a4l cknasswmae Adch ek tB@ate shaped

second fins, wherein a plurality of burrs are present

at  spegiibked ;A0 Lniaryahs con &dg e f 4

anﬁ or #ﬁe se%ondéfkhgxglﬁtg cﬁg $§¥§% h%%F g;§%§%€£§ tubes

a d t h

BEE04 00 T KB SRy PERL 2R 00Phet o BRLAE Spne =
j ' rrs r re_lR contact

éh{gFégg%%%%gf%loﬁgﬁontﬁgrgpﬁeﬁﬁgggeé§%? %ng first_

fins or the seﬁ'}lddfh%%t whggg?n%need& ha" ﬁgvﬁgad Qplate-

burrs presént ereon are posi d on r

'%%%%425 reamt fhEracd e gﬁje ?%‘%eﬂ%ﬁsé%?gl?ﬁsh%%% hppns fer
| @%%%wa%re&%ﬂo R R S R F?S?tsafﬂse%feleﬁ‘i along

flns and, .t he ed es h the b S ent |,
Sasr“élsg?o&lﬁe&ﬁéa iehhe sheoeor b Shunier e
present only s.that are in contact with or
opp03| tiorft 5) g nPUEESs, 25Rd MIGtSTH t RE oFeritied

‘g anong al | the edg
2rvals on edges of the first fins and/or the second fins,

and

“the first heat exchanger section and the seccond
heat exchanger section are so positioned that edges of the
first fins or the second fins on which the burrs are present
are in contact with or opposition to the other edges of the

first fins or the second fins, where the edges having the

burrs present thereon are positioned on an inner side.

‘In the heat exchanger of this invention, edges
with burrs present thereon in the first fins or the second
fins are so positioned as to. be in contact with or
opposition to the other edges of the first fins or the
second fins, and the edges with the burrs present thereon
are positioned inside. Therefore, burrs are present only on
the edges that are in contact with or oppositioh. to the

second fins, and not on the other edges, among all the edges
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4- of the first fins, and noreover burrs are present
only on the edges that are in contact with or
opposition.to the first fins, and not on the other
edges, among all the edges of the second fins. 5
Consequently, even if condensed water has scattered
fromthe edges having the burrs thereon, the

scattered condensed water can be received by the edges

‘bhatnhealq rish COMACTaWM Lo PELPRPOSIELEN 4R the edgeSniy on

having the Dburrs thereon. Thus, since condénsed water

£88 RegRevanied,10 fi&O%éﬁg%&Ermgzh"“&é! Qgpé‘é?@ow  the

wi nds, "t he heat exchanger the inventio even when

. h : ) _ o .
BSES. o8y 2 N°aly QEIANCE LA, LASET Sl o ARl e

A ter mxed in winds. Also, in the heat

%xgﬁgériger of this inventi on, 15 edges with burrs

present t ' fir fins-or the, second fin
h§§ﬁ§g§§§£gl e%gn f?a éonq%gﬁﬁd whtd

are so positioned as“to bé I'n contact W

)
r
QEROILDD 0! NEn 0t o R082 R ho! s P¥lerls DBRBEebAY  the

second 11 ns, "and 5 Wi _

her.ean r ositjoned inside. Therefore, burrs are . -
épcragtstee(rjl]iedon O;il Cgeﬁl e “edged ?q%tr eacf‘eel‘feﬁjecbé’nt ‘%{glehs that
or opposition,to.the second fi.ns, and not aon th .
or? oBpbt Sl Bibie o T 0L HBS! ePleb] frging the

and reover burrs are.present only on  the edges that -
e PREGRORet WPER” o “BRPOSPRREREE YHEET 17304 ievented

nd not %n t.he ot her edges, a'm,)ng all the edges . B
rom scattering ocutside long with winds, the "heat exchanger

has

of the invention, even when used as a heat exchanger on the
indqor side of an air conditioner, can be kept from indoor
scatteriﬁg of the condensed water mixed in winds.

Also, in the heat exchanger of this invention,
edges with burrs present thereon in the first fins or the

second fins are so positioned as to be in contact with or

.opposition to the other edges of the first fins or the

second fins, and the edges with the burrs present thereon
are positioned inside. Therefore, burrs are present only on

the edges that are in contact with or opposition to  the

‘second fins, and not on the other edges, among all the edges

of the first fins, and moreover burrs are present only on

the edges that are in contact with or opposition to the

first fins, and not on the other edges, among all the edges

of the_ second fins. Since the edges having the burrs
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burrs -5- thereon are never positioned on the outer

side of the heat. exchanger, the heat exchanger can be

kept frominpairment of its appearance. Al'so, in the

heat exchanger of this invention, 5 edges with burrs
present thereon in the first fins or the second fins

are so positioned as to be in contact with or

ORposbh; abel fekBe BLUSE 8AYRS Of (e dudeil didlS OF 1hE heat
second fins, ges with the burrs present

Co@%&ﬂ eraf%hQO%%§HJE§EH£§ agﬁeﬁgfgagt géggnkgv$alrment

ed” wat'er as scat ere rom

'%ﬁelpgrgégégﬁgﬁ?ﬁz the scattered condensed water can
e

e recel edges that are in contact with or

opposi tiong{ o then g%l Eggkngéx he Qﬁgr8¥t3;ﬁgfglnventlon,

Thus Si ncé condens &f “can b even

SSALLCH109, SUi3LIE a0 Wi TR, e DR oo or e

heat ex hanger on the |ndoor si de_of

tondi |one aESnSBeFﬁgﬁthpg%lﬁﬁkﬁﬁ b%cé?té??ﬁ@%ﬁ with or

"t he c ensg8 ter xed w nds.
r

t the ,
PR P ANt e RSt edgaes or the

haV| he burrs thereo are never posi ti oned on
ZH%t%% §1d8naftgﬁ S g%t n&BF %Fﬁéshéﬁﬁsent thereon

exchan er. can_be kept fromi airment of its

ey SHELOT BRI £ BHSCR PTPEREORS THEVBRANENGSdensed water

-has scattered from the edgeé‘hav1ng the burrs thereon, the

scattered condensed water can be received by the edges that

are in contact with or opposition to the edges having the

‘burrs thereon. Thus, since condensed water can be prevented

from scattering outside along with winds, the heat exchanger
of the invention, even when used as a heat eXchahger onlthe
indoor side of an air'cohditioner, can be kept from indoor
scattering of the condensed water mixed in winds.

Further, in the heat exchanger of this invention,
since the edges having the burrs thereon are never

positioned on the outer side of the heat exchanger, the

‘heat exchanger can be kept from impairment of its

appearance.

BRIEF DESCRIPTION OF THE DRAWINGS
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-6- The present invention wll beconme nore fully

under stood fromthe detailed description given

her ei nbel ow and the acconpanyi ng draw ngs which are
gi ven by way of |IIustrat|on6onIy, and thus are not
intended to limt the 5 present invention, and
wherein: Fig.. 1 is a schematic sectional view of an
air conditioner which uses a heat exchanger according

to one enbpdi sof tf@h&&f%%%ﬁe %ﬂtb%go mPge'Sfully

a V|em13homnng art of a per used

ﬁ&HEQtE S%r%hnﬁh@ddéﬁﬁiféht&e JEE tf%%”EH§E¥ gerelnbelow

e enbo 'S a VIGM/ OW hg

e 3%&’?%%%??% Bl Sl PR Yt oEI ay or

f th 15 Fi 3B
ARkt BT FT A0 brobiecTar Htr APCERBA ion brke the
é cond portio the first fins included in the heat

%ﬁ%%%e%n%?ngh%HEn%%% HeRtSi®ig. 3Cis a V|em13homnng

nanufacturf$ pﬁocess of .a first portion_or a second
e

portion of rst Fi r?§he§‘§tllﬁcl ol REL§1Eapt an aix
exchanger of the enbodi nent; DETAI LED DESCRI PTI ON OF

%i@ a‘i\ffﬁk?ﬁ dﬂf%l?eﬁlﬁﬁa o, PPESERIS INVRREPBRLRG | Lo one
ﬁ%qéhscrlbe in detail g enbodi nent s t her eof

§ Tehle®5 Fhe2BreRensc LBNBRRYPRG dr awi ngs.

Fig. 2 is a view showing part of a perforated fin
used to form a first fin included in the heat exchanger of
the embodlment,

Fig. 3A 1s a view showing manufacturing process of
a first portion or a second portion of the first fins
included in the heat exchanger of the_embodimenf;

Fig. 3B is a view showing manufacturing process of

a first portion or a second portion of the first fins

included in the heat exchanger of the embodiment;

Fig. 3C is a view show1ng manufacturing process of
a first portion or a second portion of the first fins

included in the heat ekchanger of the embodiment;

DETATLED DESCRIPTION OF THE INVENTION
Hereinbelow, the present invention will be
described in detail by embodiments thereof illustrated ‘in

the accompanying drawings.
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7- Fig. 1 is a schematic sectional view of an air

condi ti oner which uses a heat exchanger according to

one enbodi nent of the invention. In Fig. 1, reference

nunmeral 1 denotes a blower fan, and 2 denotes a heat

exchanger. In 5 Fig. 1, a casing or the like in which

the blower fan 1 and the heat exchanger 2 are housed

is omtted for sinplicity's sake. This air _

condi tioneg;4s 30 deshgned tAal t he -dilguar xg%é]/hlo"tfs an air

rotated to bl ow out air, Ich serves as a 1 ea _

Eoaast findedigmaucied D dad he, c -

t%roughrgn unshown gVo?f¥%%%ﬁiﬁﬁgﬁﬁkgsﬁeg?8g§§h§%9é¥) one

gmpg§- Hldary; feat ; gxchapget (8 as anc.exanpl e of

a Tirst Hgg%ﬁéggaé%gerigéﬁ'ioﬁg %%ﬁd g’ng?ﬁeﬁ%% © numeral 1

‘ e n ﬁéanple 0 second _heat ., 15

‘g%(fg ange%1 gé???%n. e aélu(%(i%i §re§}°ﬁ%%t %e cer?écngee}f*c}g“}gaesr' In
first fi and_un i rst heat

Toncher st apetisans Sher dudl Rl G IEE chb oo gomy 2 and

[ly | - and- A -sh d ., .
7 BB Lo 20 DL L oL AN ok hRRE

%ﬁﬁgs to be disposed at specified intervals along a
¥HiTknesswi se direction of the first fin 10 (a
di rection perpendicul ar .to the drawi ng sheet of

Fi g.
1). The fi f PrT10CPRIEHAPRREd f £ i FEF1FBRE ohbat the

blower fan 1 is rotated to blow out air,rwhich serves as a
heat transfer medium sucked in via the heat exchanger 2,
through an unshown bléwoff opening.
| ‘The -heat exchanger 2 has an auxiliary heat
exchanger 8-as an example of a first heat exchanger section,
and a main heat éxchangef 9 as an example of a second heaﬁ
exchanger section.'
The auxiliary heat exchanger 8 has sheet-like
first fins 10, and unshown first heat transfer tubes. The
first fin 10, as shown in Fig. 1, has 'a generally long-and-

narrow rectangular-shaped surface. The first fin 10 is

- provided in plurality so as to be disposed at specified

intervals along a thicknesswise direction of the first fin
10 (a.direction perpendicular to the drawing sheet of Fig.
1).

The first fin 10 is composed of a first portion il

having a long-and-narrow rectangularushaped.surface, and a
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R 5rr’ou% FE plurd 1y orSe

25 having a | ong-and-narrow rectangul ar - shaped

surface, and a _8 second portion 12 generally

identical in shape to the first .portion 11. In the

first portion 11 are fornmed 1lsrow, 8- stage through

hol es 18 for insertion of heat transfer tubes.

Simlarly, 1-row, 8-stage through holes 19 for

insertioon of 5 heat transfer tubes are fornmed in the

SO POrLi QD 2. ge ks ’i@é&{f%alf' ﬂ{esﬂ%gé'ego alhe first

specifi'ed IntervalS on a ongl t udi nal one-si de edge

Srifen FLEst partiQn dil,guhile. ; bur arg, faryred _

Lgp]feci fred i ntervaﬁ %no%l]rasﬁlv{c}%%ﬁh%yn%? égﬁe-%r%%de gel%tw’ 8
rtd - g ' r

Sladdenenond At o 12y 19108 .bhT Sk heal LLARSES! tupes.

es are Inserted into row, age throug

‘ . . . - f . . i . f )
S eelg of UG SR SR 8ed 1T HO ortion o

at” trarsfer we
- Les. 19 of th d portion 12 f
e P b bR DT it cPorbmEs S CBEPRRc Ay lon 12
first_heat, transter tyb o.pl aced, as 1
1S e% ranst.er Ieagt aﬁr{l?e SO p%??e-la§%%‘7% s on a

ecifigd intervals, in.a thicknessw se direction of ,
e Tl el oraer At @ﬁgi 1ich haPOBh&OBNd Tof While
the fi.rst tion 11 on which the burrs 14 are , ,
LS a6 GRENet: b SPsh S CfoNBFPHT el B e BeReigrudinal
t he second port.i 12 on which the burrs 15 are '

PTede & geiﬁfpggﬁiﬁ?F?n?op%%E%P%t¥%¢. The second

“portion 12 .is so gositioned so as to _adjoin the

" | ongi t udi &€ ohkr

ndReRtt HEapisist gotaona1e. ingerted into
econd '

é%e l-row, B8=-stage through holes 18 of the first portion 11

for insertion of heat transfer tubes, as well as into the 1-

row, 8-stage through holes 19 of the second portion 12 for

insertion of heat transfer tubes. More specifically, the

. first heat transfer tubes are so placed as to run through a

plurality of first fins 10 arrayed at specified intervals
in a thicknesswise direction of the first fins. |

One corner at longitudinal one end of the firSt
portion 11 oﬁ which the burrs 14 are formed, and one corner
at longitudinal one end of the second portion 12 on which
the burrs 15 are formed, are in proximity toc each other.

The second portion 12 is so positioned so as to adjoin the

'longitudinal one end of the first portion 11. Thé second

portion 12 is so positiored as to be slightly incliﬁed with

‘respect to the first portion 11.
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portion 12 is so positioned as to be slightly inclined
with 25 respect to the first portion 11. -9- The nmin
heat exchanger 9 has sheet-like second fins 20 and

‘unshown second heat transfer_ ubes The second fin

20, as shown in Fig. 1, has a generally
| ong- and- narr ow rectangular shaped surface. The
second fin 20 is provided 5 inplurality so as to be

di sposed atLspgekfi eds Iityedl 9N9.8 Th Lknessw S§econd

direction of the secon a direction

Pfﬁ@efg'&Hdg%néﬂo%ﬂesgégﬁﬁogeégeﬁiaggfgkgtuEES Thee second

second fin IS co ort

r'ﬁr'@@ a, 1 ongs porrrgw ge%ar?gar' nespagfggl Caféagﬁd narrow

10 a secon genera

are ?h#ﬁﬁ%#gﬁﬁ%égd gﬁ£%£8” 21Thenﬁgﬁgpgs%§§ @%wls prov1ded

age’ t hr'oug for

f heat f tub Simlarl . oW
%@ ?ggég?ﬁ 3udﬁ9ho%r%nsdgéo?luFﬁé%?t:En T1e 2d Mhrervars
f b f d th d 15 tio
ansf er tu s are .for in the s%co %osegﬁé 2 nao (a

t 22 f 2 the first tion 11
RECE P&%P g8 532% hBe cebairport st o Bt i -
f t 10 ner al ual in |qngitudina
|233th te are 1n2é¥Th §8@BHEQ§OPF| BHixgts reytion

osi tioned a join |ongitudi nal one end of the
Z'ro% Sféﬂ ViR 13 o 012%1 a%‘?stbarrfrrher%%%r&rﬂ@emwezﬂz §urigge, and

c_ﬁposnloned as to be sllghtl{
second ‘portion 22 geherally 1dentlcal in 'shape to the

first portion 21. In the first portion 21 are formed 2-row,
8~stage through holes 28 for. insertion of heat transfer
tubes. ‘Similarly, 2-row, 8~stage' through holes 29 for
insertion of heat transfer tubes are formed in the second

portion 22. The firstkportion 21 of the second fin 20, the

 second portion 22 of the second fin 20, the first portion 11

of the first fin 10, and the second portion 12 of the Ffirst

- fin 10 are generally equal in longitudinal length to one

another.
The second portion 22 is sc positiorned as to

adjoin longitudinal one end of the first portion 21. Also,

‘the second portion 22 is so positioned as to be slightly

inclined with respect to the first portion 21. One corner

at longitudinal one end of the first portion 21 and one
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inclined with respect to the first portion 21. One
corner at longitudinal one end of the first portion
21 and one -10- corner at longitudinal one end of the
second portion 22 are in contact with each other. The

'second heat transfer tubes are inserted into the

2-row, 8-stage through holes 28 of the first portion
21 5 for insertion of heat transfer tubes, as well as

E8£9e£h§5§1§§§ﬁt§a§£§9¢oﬁgr?H%Qg?o%ﬁé §§%§595§§§§f§gpgz are

portion I nsertion o rans

%ﬁ685%£§@£|%itﬂhS?EEGSPEtheat transfer tubes are so

ace s 'to run roug a plurality of second fins

20, arravedeal SREChLl 10 ALSENE SH0L ave gngoria inco

t hi cknesswi'sé direction of : _
OO 4 0T B 002, B 20 21 8L, HIE M ion
B PG RLARG B S50 RO LRNCT 820 000 b1 P80 B8ls the 2-
L300 F00 DL bt 25 el ace U ML UERL o o
(900, oA0cg, SR8 L eallye, OTS,200% 28 S I i, o
Nt RN W R O (L N
Gt R A R KRS
12 of the first fin.10 on which the burrs 15 are
ﬁﬂ%%ﬁﬁﬁls in a thicknesswise direction of the second fins.
Also, as shown in Fig. 1, one-side edges 26, 27
of the main heat exchanger 9, Which is long and narrow and
bent at one place, are so positioned as‘tp be in contact
With che-side edges 16, 17 of the long—and—narrow,‘bent-at—

one-place auxiliary heat exchanger 8 on one side on which

the burrs 14, 15 are formed. More specifically, one edge

26 of the first portion 21 of the second fin 20 is in

contact with the edge 16 of the first portion 11 of thé
first fin 10 on which the burrs 14 are present, while one
edge 27 of the second portion 22 of the second fin 20 is in
contact with the edge 17 of the second portion 12 of the
first f£in 10 on which the burrs 15 are present.

The edges 16, 17 having the burrs thereon are

positioned'inside, so that no burrs are present at outer-

side edges of the heat exchanger. That 1is, burrs are
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The edges 16, 17 having the burrs thereon are
positioned inside, so that no burrs are present at
outer- 25 side edges of the heat exchanger. That is,
burrs are -11- present neithgr; on an outer-side edge
30 of the first portion 11 o the first fin 10 nor on
an outer-side edge 31 of the second portion 12 of the
first fin 10. Also, burrs are present neither on an

PHESENSI dee £eger 4Q,0f shhe, fdd st Pyporddn 24 fo“&ﬁe first

second fin 20 nor on an outer-side edge 41 of

86£000nPeAt hon:R2 ot rLhessecopd, éknoaoa Fbgteg~%§d$oeﬁge 31

vi ew show ng part of a per orate fin O used

?etﬁéfébng n%% %Ee&jlgkt{hé3$? % %gnCQAlso, burrs

nuneral 1 10 I nsertion

%gepgggemb%%ltm %ﬁ‘ gego{gggegpsgégf %3' ang o(sl4 tegeneflrst

ence charact 'St ance bet wee
I ad o0_egch_ _other alon o
%?#gg ﬁo?gggﬁEr yéééﬁéilé+ntggan8%rec|%ﬂ1oir$Ewﬁ%QF edge
e_pe r exte 2 otes a length a 15
&gr gr%%?o%é%g?dtgorp S%% %SS%?%%ﬁ g%?i%@'part
of the perforations. The per forated fin 50 is forned
of a plateﬁﬁ% a% lsh%VY% " S yRhEr A By 0% ' Ser ffELed fin
cta uIar shap I ThjgO perforations 52 are
$ or tﬁ tenter 20 of the

erforate n 50. The erfo atiops 52 extend
generallyq%%#%¥¥e?gtEP gi TERETHPCE PERETdh b denotes

t he
1nsertlon holes for heat transfer tubes, and 52 denotes

‘perforations (slits). Reference character DP denctes a

~distance between the through holes 18 adjacent to each

other along a direction generally parallel to a direction
in whichlthe perforation extends, SL2 denotee e length of a
perforation (slit), and SIL1 denotes a connection- part of.
the perforations.

‘The perforated fin 50 is formed of a plate member
having a generally rectenguiar—shaped surface. The
perforations 52 are formed at a generally widthwise center
of the perforated fin 50, The perforations 52 extend
generally parallel to the longitudinal .direction of the

perforated fin 50. The first fin 10 shown in Fig. 1 is

‘formed by dividing the perforated fin 50 at its portion

where the perforetione are formed. From the perforated fin

50 shown in Fig. 2, two first portions 11 of the first fin
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~perforated fin 50. The first fin 10 shown in Fig. 1 is

formed by dividing the perforated fin 50 at its
portion where the perforations are forned Fromt he

perforated fin 25 50 shown |q£§ two first
portions 11 of the first fin 2- 10 are formed, or
two second portions 12 of the first fin 10 are
formed, or one first portion 11 and one second

P@r%&gnf&%ﬂyatfg%f ﬁétiébﬁnﬁoggEElgﬂgnEQ th%&% i A5t fin

relatlonshlp Shown uation (1

ggtr)nagc ?}n%ﬁzndoﬂ‘%ne-rhflﬁé%eqoofrttj{o% ?9”“&3‘9 I%He secood

erforations s rang

h
Shouncby,ineclot Lou b st on ) g o (e S e
h f t .
range shomth Eﬁuatlo?%&@%lgﬁs ggé%a%ﬁgiogr %%o egollow1ng

fins 10 fron1 con1ng

R o be e o e llea S Bhe oekh or af T, cds —of the

%e%%o?op%é%ar%]vi 8 <mﬁ§%%f§ﬁ%EF3%?uFi .n.gliISl%e& o a
B3Rt 5 g AL B 2 aipising e
ISR M ) BTN

bel ow with reference to 20 Figs. 3Ato 3C. In Fig. 3A
ARG e RRAVALMY AU Il otl@4 Prevents the perforated fins

from becoming lower in strength than a specified strength,
and also allows the perforated fins to be easily divided at
the perforation.
SL2 = DP - SL1 (1)
0;15 (mm) < SL1 < 0.5 {mm) ...({2)

Figs. 3A to 3C are views showing manufacturing

process of the first portions 11 or the second portions 12

of the first fins shown in Fig. 1. A method for

manufacturing the first portions'll or the secoﬁd portions
12 shown in Fig. 1 are described below with reference to
Figs. 3A to 3C. In Fig. 3R, reference numeral 50 denotes
the perforated fin shown.in Fig. 2. In the perforated fin
50, whereas the heat transfer tube insertion holes 18 are
actually disposed in a staggered arrangement as.shown in

Fig. 2, the insertion holes are disposed in a lattice
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the perforated fin shown in Fig. 2. In the perforated
fin 50, whereas the heat transfer tube insertion

hol es 18 are actually disposed in a staggered
arrangenent as shown in Fig,, the insertion holes

~are disposed in a lattice -13- arrangenent for

sinplicity in Figs. 3Ato 3C (actually, in a
staggered arrangenent). First, a plurality of

aboyRyorseti bed penborated ihi B8R0 af the RAMByctuaily, in
configuration are disposed at equal 5 intervals along

5h§t%g%g%ﬁ§s§¥§$§?éﬁé§@;ion of the perforated fins 50

so t e per ated fins 50 are piled wup. Then, in
this stategp;pips or A - 14 MEIhers. -5 '
shown) are %n%g?tgdpgkgg&éﬁggéﬁ% Wo  or %%ﬁ%gg%ﬁpéfforated

tPthg% al5i0t y%gf Fﬁgatsc?tngetanéégkigﬂ?gt!igﬁe.ratrjeo nd?%(ﬁ%e&sg at ‘equal

are orme sane positions O
' of_.pi.l ed- perf.orated f.ins 50, so as to
géfé@%é% 218k e % 1yk%g%sw1se éﬁreéﬁ%%%tegf the

end roug the plurali pi I"ed- up ‘per .
I hs_ 50 hus, t stat.e in which _the ural i ty, of .
erfarared e b Shouiet e oS A e b e pitea

a al on

' i ned. .15 , i i .
‘%?;ggﬁhgﬁfs 6Mha§%% g??g§;g%ph%Fﬁ§P é _eﬁng%—%lke members

TR DB st R L PEPLLES HPE BB LA e &

Fi g. bordered by a line o whi ch the perforations
e D o B e e r A P 1 90 B ko8 et are
gorce is exerted, for exanple, by , ,
ormed at the same positicns of the plurality of piled-up

perforated fins 50, so as to extend through the plurality

of piled-up perforated - fins 50. Thus, the state in which

the pluralify of perforated fins 50 shown in Fig. 1 are

piled up is maintained.

Next, a force is applied along a direction shown

by arrow o in Fig. 3B, More specifically, a Zforce 1is

applied 1n such a direction that two parts of the

perforated fins 50 shown in Fig. 3A bordered by a line on

which the perforations are formed are separated away from

each other. This force 1is exerted, for example, by
applying a force along the widthwise direction of the
perforated fins 50 in such a way that one part on one side
bqrdered by the berforations of.the perforated fins 50 is
fixed while the other part bordered by the perforations is

separated from the above-mentioned one side. Then, a force
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applying a force along the w dthw se direction.of the
perforated fins 50 in such a way that one part on one
side bordered by the perforations of the perforated
fins 50 is fixed while t he gtsner part bordered by the
perforations is 25 separated fromthe above-nenti oned
one side. Then, a force -14- is applied to the
perforated fins 50 in the direction showmn by the

BETONE B AR b OenSB sprdbatd hei perierat ethd | S-S0 i & eshown

divided into two by the line on which the perforations

By echer 1B as shoynpi g Fisg 3B +hys V‘?il&hptelfﬂ%ogfiag%ﬁ%figls 50

portions 5 or second portions 12) are forne

it ( . .
éféﬁh%v%&e?%hg?égr fRL! Bgf Qh et N8 T whfcl%rht 't?ﬂaz '#nlgrr%rations

Suc o t he manof acturing cost or

Aot OBl LA PDT OB L T LU B s [P S portions
I [ t ti t f
PR BB B8, el o BlITTS 50 B8 Shown

in Fig. 39&5 |_§)We e%ul%gi tg]f anal r af% rgscrhtor} h.aotf t n_%e first
edge of oné fin Wi T urrs preser ereon is
be in with osition

ositioned.so as t ont act r _op
P L abL B Srbtner FoARold Ty heflaPhePRRDES BRe for

urrs..present thereon.js positioned inside, as | t he

bt T aanbBF toPnE ol bbbt mERC bW OF HoRPE. 12) suehP De

robl e scatterin f congense ter or :
RO | G BpbbaPhncboERRCbELsBIEaS AF (e First

K i ment, the

£§}ti§§§h??g%Br%%s%%h%i%gb%gi the' connection parts of the
perforations of the perforated fins 50 as shown in Fig. 3C.
However, with an arrangement that the edge of one fin with
burrs present thereon is positioned so as to be in contact

with or opposition to the edge of another fin, and that the

edge with burrs present thereon is positioned inside, as in

‘the heat exchanger of the embodiment shown in Fig. 1, such

problems as scattering of condensed water or degradation of

the appearance can be soclved.

In the heat exchanger of this embodiment, the

‘edges 16, 17 having the burrs 14, 15 present thereon and

formed on one side of the first fins 10 are placed in
contact with the edges 26, 27 of the second fins 20, and

the edges 16, 17 having the burrs 14, 15 and formed in the

“heat exchanger are positioned inside. Therefore, the burrs

14, 15 are present_only on the edges 16, 17 that are in
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20 edges 16, 17 having the burrs 14, 15 present
thereon and fornmed on one side of the first fins 10
are placed in contact with the edges 26, 27 of the

- second fins 20, and the edggs 16, 17 having the burrs

14, 15 and forned in the heat exchanger are
posi tioned inside. Therefore, the burrs 25 14, 15 are
present only on the edges 16, 17 that are in -15-

- gORtast With ek Qﬁgﬁ%’ﬂﬁ% 1 thes seeRaf if$52%0,aN0hd not
: s 30 30,

not on the edge , 31, anong the edges 16, 17,
fat I ggt Khns erp g h ur 14,
31 Phetbggeki 55t @F, a gnga%%ggggﬁ%é,lfg . PUrdS ?%]of the

.15 are present only on the e at are

f?f‘é@c%iﬁ%tg ér aﬁchpﬂeg%absﬂ ttgiet %gf;jsr s{4fing gaQ_»e4 bsent

not on t es 40, anong t he edges 26, 2

41 9f dhecggcang fd ”%620-27%%%3?%' yinevceorf]lféct:wwith or

condensed ‘wat ef has Scatter e edges
AGLE Bt ieele: A5 erssel Ugiegn the oo qaces a0,
Hoendd TP R The Bl 01T il Gncodd i, 20
Scatt eri G BAREIS Shbng GEH v his, CHBARGRT veter  has
SN0 BHOFRATEL THATOr 187 de bi PARCART WEonart Brents 1°

of the condensed

he kept f ' tteri
R i AR W nGSS APSGL PR oCheC ABIPIEREnaBEr T oroaR B

this e di nent, no burrs _ar resent on the edges
Ry e e 3H%rt %aﬁdgﬁ% %6, 2% %npcontact with org%pposition

te the edges 16, 17 having the burrs 14, 15 present
thereon. Thus, since condensed water can be prevented frém
scattering outward zlong with winds, the heat exchanger of
the embodiment, even when used as a heat exchanger on the
indoor side of an air conditioaer, can be kept from indoor
scattering of the Condenséd water mixed in winds.

Also, in the heat exchanger of this embodiment,

no burrs are present on the edges 30, 31 other than the

~ edges 16, 17 that are in contact with or opposition to the

second fins 20 among the edges 16, 17, 30, 31 of the first

fins 10, and moreover no. burrs are present on the edges 40,

_41'other than the edges 26, 27 that are in contact with or

- .opposition to the first fins 10 among the edges 26, 27, 40,

41 of the second fins 20. Therefore, the burrs 14, 15

having burrs present thereon are never positioned on the
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edges 16, 17 that are in contact with or opposition to

the 20 second fins 20 anpbng the edges 16, 17, 30, 31

of the first fins 10, and noreover no. burrs are

present on the'edges 40, 41 .,qther than the edges 26,

27 that are in contact with or opposition to the

first fins 10 anong the edges 26, 27, 40, 41 of the

second fins 20. Therefore, the burrs 14, 15 25 having

butes grgsenls RS eQ.ar BxPRYALPOSI Fhpred . E@ﬁng1QK3 the

outer side of the heat exchangér. 'Thus, accor

Lber beshagk " e85! Rinp erhadicTent etgngaggaagn%% the
t he

exc anger is not inpaire
h 0 burrs 5 are forned on
tﬁe@e ges qéF£ %§b€$299#£§ H?act mnth the second
f!ns 20 a gtﬁgeﬁg% géhaﬁ'é |on éls e%%i I'éﬁ;w)burrs

fins 10. wever, h I'S7i nven arrs

(B THCHRUpeS R LSLT LTl eecamagns i, e

TRRE R adcnakbd: chr BRBE erBoirenc bl il i First

' r med_.onl on the ed 16, 17 that are cont act

%& ?R SR T ns 50 glIPV]%n H3Rs piitrs, Map also be
the f t f t hi t

f«erwesdlgr‘?a?éé%goeéf.”& s L 2 e R s o the

of th %Jrst fins that %re in contact with or
t

iF 15 HhedsER6RE L 1PAnSIRRARESHILOY 158 fitisen the

n edges of the second fins
fﬁrstg%lns and the second fins.

Also, in.the heat exchanger of this embodiment,
burrs are fofmed. only on thé edges 16, 17 that are in
contact with the second fins 26 among the edges 16, 17, 30,
31 of the‘first,fins 10. EHowever, in this invention, it is
also possible that burrs are formed on edges of the fi;st
fins that are in contact with or oppesition to the second
fins while burrs are formed on'edges of the second fins

that are in contact with or opposition to the first fins.

Furthermore, it is also possible that burrs are formed only

" on edges of the second fins that are in contact with the

first fins.

Also, 1in the heat exchanger of this embodiment,
l-row, lé-stage insertion holes for heat transfer tubes are
formed in the first fins 10, and moreover 2~row, le-stage

insertion holes are formed in the second fins 20. However,
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~‘arrangement nay

‘that are in contact with or opposition to the first

fins. Furthernore, it is also possible that burrs are
formed only 20 on edges of the second fins that are in
contact with the first fins,~Also, in the heat
exchanger of this enbodinent, 1-row, 16-stage

“insertion holes for heat transfer tubes are forned in

the first fins 10, and noreover 2-row, . 16-stage 25

ﬂsﬁhiboﬁﬂ$@d%idNW3Eﬁgrﬁﬁkéﬁbé$@h§669n@h%'m%é%%tlon holes
However, -17- in this i nvention, the arrangenent of

f@ﬁ h@§€r%k9ﬁs&gke%uﬂg§'ﬂB*Betf@ﬂﬁéﬁrlﬁuQﬁ% EQEE% flns is

formed in the first fins is not necessarily Iimted

t 6 arra D a
R N M

Frebacii Hi Lo LS NG b ?ﬁﬁ?éﬁeto CHSLanly
fé%e %?E’ﬁ%f@ggngnEe @ngrQHXEgEr%ﬂg%w%gtb@a%é%ﬁed in the

Al'so, "in the eat exchanger of

c{gggere{}& (arRedqseiddandal gs 205 provided J 0.4, 16-

arrangerren secon
% V%e\é %#é:ya eetmzeﬁlot/: n élo f n{yﬂlasfr a@l\éjee%el g’léf? g) | %%rgee%
ot LZ?QS?‘? et EHEL S | O Eo ©ex Rger s ment
UL R Bl AT LR 2 e

sect on [

- arrangement in the second fin 20. However, in the fins of

this invention, the.insértion holes may be provided.either
in a staggered arrangement or in a lattice arrangement or
in any othef arrangement.

Further, in the heat exchanger of this
embodiment, the .first fin 10 of the auxiliary heat
exchanger 8 serving‘as the first.heat‘exchanger section 1is
composed of two portions, the first portion 11 and the
second portion 12, while the second fin 20 of the main heat
exchanger @ serving_as the second heat exchanger section is
composed of two portions, the first portion 21 and the
second portion 22. However, for this invention, it is also
possible that at least one of the first fin and the second
fin is made up of one portion or three or more portions.

Further, in the heat exchanger of this

embodiment, two heat exchanger sections - (auxiliary
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conposed of two portions, the first portion 11 and the

second portion 12, while the second fin 20 of the main

heat exchanger 9 serving as the second heat exchanger

section is 20 conposed of two gportions, the first.

portion 21 and the second portion 22. However, for

this invention, it is also possible that at |east one

of the first fin and the second fin is nade up of one

BRELEAPOT o e RARiADHRRONd:LONS q&ur bher, J ng 4

heat egchanger_of this _55 enbodiﬁ%nt, ngrﬁeat hSOSl toned

£x&ghapger rSeelyeans reawy |dc§1rt5éc't’|'§ii1ﬁi(c@§é}geﬁt§eﬁndand burrs

mai n heat exchanger 9) are so positioned that their

gdgessacgisagcontact- i t jﬁﬁ%g o! , an ar :

Qisposegggﬁ_the%innéﬁﬂéigé. mé%g?%”in Eﬁéﬁg&é&, fn ‘thls

vention, Lt is oF coutse possipie Lhal RLEE OF MBS yeat
[ o) at” e

eat exchanger secll ons are posl one ges

%%%@Q%ggfnéecpﬁgﬁseé?%aéggﬁt%$§%§?g§hgﬂgtiQd%%gggétadjacent

oppositron re-bor
L0 the d.nner _side. Enbodi nent.s.of the s
R
at _the ne nmay, be varied in ny ways. .Such :
%gr%g Eoﬁ%gg?%'n%Pefg %grfgba?ﬂ%g%ggmg%'d@ﬁ%%tﬁ?etpfbn+nner
tf§%5pirit and scope of the invention, and all such
o rfications as would be obvious to one skilled in
T AR LR, O™ SR e

described, it will be obviocus that the same may be varied

in many ways. Such variations are not to be regarded as a

departure from the spirit and scope of the invention, and
all such modifications as would be obvious to cone skilled
in the art are intended to be included within the scope of

the following claims.
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-19- WHAT IS CLAIMED IS: 1. A heat exchanger
conprising: a first heat exchanger section (8) 'having

pl ate- shaped first fins (10), and a plurality of
first heat 5 transfer tubesigiserted through the
first fins (10) so as to extend al ong a thicknesswi se

“direction of the first fins (10); and a second heat

exchanger section (9) having plate- shaped second fins

WRAT, tandLaIpkprasity of second heat 10 transfer
tubes inserted through the second fins (20) so as to

extend al ongheat NekNEsEW S@rHigehipen of the second
fins .(20), wherein a pluraﬁgiy ofggurrs (14, 15) are

present at, $pestfhed: RieRWALS ONLdaes (46, HA) late-
the first ?lns (10) 15 and/og-fhe second %ﬁns 1&& prate

sibddie fifst Reak exchanger cﬁeﬁt'ﬁfurél@ ang t@?gst heat

second heat exchanger section are so p05|t|one

E§Eﬁsf@@9§§xgggnéggkegfthgguﬁhr%hefgg?iﬁlg%%§ I@F so as to

second fins on which the burr

el t8R8qi 1y C h i tjon :
ot her edgesg(26 Qg%? ?§§¢ggélgg%e9$?§§ fJO tﬁg EﬂESt Eins
ond, {{ns (20), where the edges (16, 17) haV|ng t he
urr's 14 15) present thereon are positioned on an

I nner S'd%a second heat exchanger section (9) having plate-
shaped secend fins (20), and a plurality of second heat

transfer tubes inserted through the second fins (20} so as

"to extend along a thicknesswise direction of the second fins

(20), wherein

a plurality of burrs (14, 15) are present at

‘specified intervals on edges (16, 17) of the first fins (10)

and/cr the second fins (20), and
the first heat exchanger séction. (8) and the
second heat exchanger section (9) are so positioned that

edges (16, 17) of the first fins {(10) or the second fins

{20) on which the burrs (14, 15) are present are in contact

with or opposition to the other edges (26, 27) of the first

fins (10) or the second fins (20), where the edges (16, 17)
having the burrs (14, 15) present thereon are positioned on

an lnner side.




