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1 HEAT EXCHANGER TECHNICAL FIELD The present invention relates
to a heat 5 exchanger. More patrticularly, the invention relates to a heat
exchanger suitable for use in air conditioners, refrigerators, ice makers
and the like. BACKGROUND ART 10 C%nventlonally, there has beena -
heat exchanger formed by dividing perforated fins, which have
perforations formed therein, at their perforations. More specifically, this
‘heat exchanger is formed by ingeriingieatifansier tubes into insertion
holes of a perforated fin and then 15 separating the fin at the perforations
so that two heat exchangers are formed. The conventional heat
exchanger shown above, in which the fins can be separated at the places
GiHBNpEeAbrafionsis easy to manufacture, having an advantage 20 that
heat exchangers of different dimensions can be easily manufactured by
separating the'fids at Biee pefidrationsva hdoseparatihg B8 finstat thea  heat
perforations but leaving the perforations as they are. However, the above

ESTARORE hedl RkEndTREr, 25 Wiilehavimifan - AdpiHtage of dashias to a

n changin .
h.tk 9 é%nanger suitable for wuse in air conditioners,

refrlgerators, ice makers and the like.

BACKGROUND ART

Conventionally, there has been a heat exchanger
forméd by  dividing perforated fins, which have perforations
formed therein, at their perforations. More specifically,
this heat exchanger 1is formed by inserting heat transfer
tubes into insertion holes of a perforated fin and then
se?arating the fin at the perforations so that two heat
exchangers are formed. |

The conventicnal heat exchanger 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 bhe easily
nanufactured by separating the fins at the perforations or
not separating the fins at the perforations but leaving the
perforations as they are.

However, the above conventional heat exchanger,

while  having an advantage of easiness in c¢hanging



- 2 dimensional settings of the fins, has a problem that because, in

division of the fins, burrs are formed on an outer edge of the heat

exchanger formed by dividing the perforated fins at the perforations and

corresponding to places of the fins where the perforations have been

separated, condensed water (dew drop water) generated on the fins

during the use of the heat exchanger may scatter from the fins along the

burrs. In particular, when the conveftional heat exchanger is used as a

heat exchanger on the indoor side of an air conditioner, the condensed

water may be scattered indoors by air blows, giving rise to a serious
dimeproblem.lFurthetr tinthe comentiohal heat exchanger since the edgean that

which the burrs are present is positioned at an outer edge of the heat
becaggehanker Gtheic iscanctfierBrobleht that thi& Hippebfaricersiatie fleapn outer

exchanger is impaired. SUMMARY OF THE INVENTION Accordingly, one
edge o Rhodiffient’6Fthe HreEHt fiventioh 5rovidés & hehtekBhanyer WRchis 2 ted

£1ns°83Y t0,ghange in, dimensiqnal r%St“QS%ﬁe& %.%Q% g%% which iiw '%?%s”?‘@% the

to scattering of condensed water from the fins an oreovgr ich is
£ 1 n skephftarm impairment-afdts Appearances « Oneaspedd of the preseMndensed

invention provides a heat
water (dew drop water} generated on the fins during the use of
the heat exchanger may scatter from the fins along the burrs.
In particular, when the c¢onventional hesat exchanger 1s used
as a heat exchanger on the indoor side of an air conditioner,
the condensed water may be scattered indoors by air blows,
giving rise to a serious problem.

Further, in the conventional heat exchanger, since the edge on
which the burrs are present is positioned at an outer edge of

the heat exchanger, there 1s another problem that the

appearance of the heat exchanger 1s impaired.

SUMMARY OF THE INVENTION

Accordingly, one embodiment of the present invention
provides a heat exchanger which 1is easy to <c¢hange in
dimensional settings of 1ts fins and which is less liable to
scattering of condensed water from the fins and moreover which

is kept from impairment of its appearance.



exchanger in an indoor unit of an air conditioner comprising: a first heat
exchanger section having plate-shaped first fins, and a plurality of first
heat transfer tubes inserted through the first fins so as to extend along a
thicknesswise direction of the first fins; and a second heat exchanger
section having plate-shaped second fins, and a plurality of second heat
transfer tubes inserted through the sgcond fins so as to extend along a
thicknesswise direction of the second fins, wherein a plurality of burrs are
present atsgpecifiedintervials op edges of the:fitsh finsrand/erthesacond heat
fins, and the first heat exchanger section and the second heat exchanger
exchagegsibn ke $6 positioned thiat tedgés efithe first finsdrtthensecondfing sng: a
which the burrs are present are in contact with or opposition to the other

First R OrRE A $ihs Trthe Se Rt S, Widre ziltAe 8dgdd Raving e, and

a plk?luglé%grgsené%heﬁorns%re Hg%g’? nerdaog ey mtg%%%lde tn?‘]rl?gﬁq:%v%{ hrough the
posmone on an outer side o € neat excnanger. In tne heat excnange

£1rst0f thissinvgntian cedges With bures, present thereondn the firgst fins.ardhe ¢ 10
second fins are so positioned as to be in contact with or opposition to the
firsotheredgesofdhedicstiinsenthe:second finssand ibe edgesyithithes-shaped
burrs present thereon are positioned inside. Therefore, burrs are present
secoyply bhthe eddes that aréyn adortsct with Greoppusition &5 the seoelé finst ubes

, and not on the other edges, among all the edges
inserted through the second fins so as to extend along a

thicknesswise direction of the second fins, wherein a plurality of
burrs are present at specified intervals on edges of the first
fins and/or the second fins, and the first heat exchanger section
and the second 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 copposition to the cther edges of the
first fins or the second fins, where all the edges having the
burrs present thereon are positioned on an inner side and never
positioned on an outer side of the heat exchanger.

In the heat exchanger of this invention, edges with burrs
present thereon in the first fins or the seceond fins are s0
positioned as to be in contact with or opposition Lo 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 toe the second fins, and not on the

other edges, amcng all the edges
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4- 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. 5 Consequently, even if
condensed water has scattered from the-edges having 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,

gpce.gandensed watgr can, g, p%’ﬁ@&%z@o _gggygcag@gg%ggg'%ecalgggy on

with winds, the heat exchanger of the invention, even'w used as a

heat exghanger patthe, indogr side gt g airgonpditioper, kepLirom, the
indoor scattering of the condensed water mixed in winds. Also, in the heat

exehangel of thisdrventionod Sedgesiniéy budgpresentdhereanin thes edges
first fins or the second fins are so positioned as to be in contact with or
oppositon ¢othel ofhiersedges of the first fins or the second fins, and the

edges with the burrs present thereon are positioned inside. Therefore,

burrs are pre$ertolReh Pithe edgethatiafe in contstwith or water  has

opposition to the second fins, and not on the other edges, among all the
2dgES S5fe firsPRns TR Sie8Ser BeMiste fetenP8hkfon Hhetafjes the

gggé%g}%&ogg§ &Q@ég‘%ﬁ%@gmgégt % 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
frqm,scattering outside along with winds, the heat exchanger
of the invention, even when used as a heat exchanger on the
indoor side of an air conditioner, can be kept from indoor
scabttering 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 th@ other edges, among all the edges
of the first fins, and morecver 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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first fins, and not on the other edges, among all the edges 25 of the
second fins. Since the edges having the burrs -5- thereon are never
positioned on the outer side of the heat exchanger, the heat exchanger
can be kept from-impairment of its appearance. Also, 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
Z:ggeosition to the other edges of the first fins or the second fins, and the

dsSith tHe b aife Fredeht ter8Bf Sard positionsl hfside *Hferdford:ne beat

if condens gw ter 10 has scattered from the edges having the burrs
t%r%lo%%%ﬁg ’sc§ eers}aec%%dgﬁ(s?ﬁda water can %etk?gceg\/gé)dE by% %%edlg%%alment

that sare in contact with or opposition to the edges having the burrs
thereon. Thus, since condensed water can be prevented from scattering

outside along mitkowinds, thesbeat gxehangents 9f thedpvention, eVeRention,
when used as a heat exchanger on the indoor side of an air conditioner,
ealuere keptlirobuindeop seattating-aktheccondansedewater piixetliins or the
winds. Further, in the heat exchanger of this invention, since the edges
Favingdndbags tiere®? afeonéveroRegositiorad dretherowterside of theth or

heat exchanger, the heat exchanger can be kept from impairment of its
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, even if condensed water
has scattered from the edges having 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 cutside along with winds, the heat exchanger
of the invention, even when used as a heat exchanger on the
indoor side of an air conditioner, 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 c¢an be kept from impairment ~of  its

appearance.

BRIEF DESCRIPTION OF THE DRAWINGS
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appearance. BRIEF DESCRIPTION OF THE DRAWINGS 6- The present
invention will become more fully understood from the detailed description
given hereinbelow and the accompanying drawings which are given by
way of illustration only, and thus are notiatended to limit 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 embodiment
of the presentﬁ%vention; Fi% 2 is.a view showing part of a$erforated fin

10 used to for '§fir§ﬁﬁ18iﬁ ﬁjdemﬁqﬁé—h%%te &H&ng&eo “he mmfe fully
emhadiment;Fig, gﬁ '3 218 Eggf‘ﬁ"é' : @%g%fa%%]g?gﬁggﬁ?e?ndha M peiow

portion or a second portion of the Tirst Tins Inclu at excnanger

qtihe embodiment, 15 Fig, 3BJs-a.view showing manuiaciufipg proeess, ;o ¢

of a first portion or'a second portion of the first fins includéd in the heat

exchasgek of the ernbegiment Fg.. 3¢ isviawshewingmanufestulingi + the
process of a first portion or a second portion of the first fins 20 included

inrthedeat excharigesof the:émijosliment; DETAILED DESCRIPTION OF
THE INVENTION

Fig. 1 1s a schematic sectional view of an air
conditioner which uses a heat exchanger according to one
embodiment ¢f the present invention;

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

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 embodiment;

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 showing manufacturing process of

a first porticn or a second portion of the first fins

inciuded in the heat exchanger of the embodiment;

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

the accompanying drawings.
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Hereinbelow, the present invention will be described in detail by
embodiments thereof illustrated in 25 the accompanying drawings. -7-
Fig. 1 is a schematic sectional view of an air conditioner which uses a
heat exchanger according to one embodiment of the invention. In Fig. 1,
reference numeral 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 exchgn er 2 are hogsed iﬁ omi%ted for si J[:_)Ii(:it 's sake. Th]i:s air .
. ;i 1 )
conditioner is $o des?llgnéa that the  blower fan T ?SIP Fotated to blow out aﬁ? air

which; servesas @, 10rheattransfer medium sueked in viathe feat,  +5 one

exchanger 2, through an unshown blowoff opening. The heat exchanger

ehascamatixiliary heat exekangens asan example,of afitstBgak numeral 1
exchanger section, and a main heat exchanger 9 as an example of a

deconcheat 15 exehanfer seetioh. Thelauxiiary heahexchangen8hasr. In
sheet-like first fins 10, and unshown first heat transfer tubes. The first fin
Hdgas Shown i Figid, ks ahgenkidlly lbng@ndchartbw blower fan 1 and

rectangular-shaped surface. The first fin 10 is 20 provided in plurality so
%%ﬁo%%Qﬁsﬁﬁﬂgﬁﬁﬂ§ﬁééméﬁre housed is omitted for simplicity's

sake.

This air conditioner 1is so designed that the
blower fan 1 is rotated to blow cut alir, which serves as a
heat transfer medium sucked in wvia the heat exchanger 2,
through an unshown blowocff opening.

The heat exchanger 2 has an auxiliary heat
exchanger 8‘as an example of a first heat exchanger section,
and a main heat exchangef 9 as an example of a second heat
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 compesed of a first portion 11

having a long-and-narrow rectangular-shaped surface, and a



10

15

20

25

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 11 25 having a long-and-narrow rectangular-shaped

surface, and a 8- second portion 12 gerterally identical in shape to the first
portion 11. In the first portion 11 are formed 1-row, 8- stage through holes

18 for insertion of heat transfer tubes. Similarly, 1-row, 8-stage through

haole ;9 insertion gf 5 heat transfer tubes. are.formed in the second .
S%ﬁ%#% .%%ﬁﬁér,%%rr?ﬁ%%‘ o¥méaueaecs%)ce:%i ie Illntgjrfi‘/%?se osr%% the first
p@ﬂgygmah%ej&@ﬁ egge okthesfirsiportion ] 1, whils bugs 1n.are oy, g-
ormed at specified intervals on a longitudinal one-side edge of the

seeend pertiong2. KO ke fisstheat {ransfer tubes are inserteddntos dhe +upes .

- 1-row, 8-stage through holes 18 of the first portion 11 for insertion of heat

Fansfer tilyes, asnwel} as rdadhe 1 rowuBrstageithsough hales 190éthecn of
second portion 12 for insertion of heat transfer tubes. More specifically,

tee 15 firsehederansiércebes are Gorpladedias toren theougiva mplaralion 12.
of first fins 10 arrayed at specified intervals in a thicknesswise direction of
tie ifst fins. e ornér dtTénghttdimaforetentisidhé pst intervals on a

iongitudinal one-side edge of the first portion 11, while
burrs 15 are formed at specified intervals on a longitudinal
one-side edge of the second portion 12.

The.first'heat transfer tubes are inserted into
the l-row, 8§-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 ©f 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 cf 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 1l on 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 to each other.
Tﬁe second portion 12 is so positioned so as to adjoin the
longitudinal one end of the first portion 11. The second
portion 12 is so positioned as to be slightly inclined with

respect to the first portion 11.
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portion 11 on which the burrs 14 are formed, and one corner 20 at
longitudinal one end of the second portion 12 on which the burrs 15 are
formed, are in proximity to each other. The second portion 12 is so
positioned so as to adjoin the longitudifial one end of the first portion 11.
The second portion 12 is so positioned as to be slightly inclined with 25
respect to the first portion 11. 9- The main heat exchanger 9 has
sheet-like se ng fing :'_219 a}pd %nsgo%asnecggd e%} atganssger él‘éb—eisigehesecon g
second fin 20, as Shown in ?—‘;ilg. 1, fasa 8enera ly ong-andﬁznarrow

reqlangyasshaped surface; Jhe-seconddin 20 isproyidedio.in plurglity $9.cong

as to be disposed at specified intervals along a thicknesswise direction of

the,segpnd:fin 204arndirectionperpendigylas tothe-grawing sheet-ofignarrow
1). The second fin 20 is composed of a first portion 21 having a
longrandrnasrovsiestangutarshaped surface sandrikd & secant postigr22ided
generally identical in shape to the first portion 21. In the first portion 21 are
formed\2-rovii,t 8-stage disrotigh fiolesi28 forsiasertidn cfthweat frapdfeintervals
tubes. Similarly, 2-row, 8-stage through holes 29 for insertion of heat

whPRfer fubéd AR MBEliRthelSe - O patfion P TRERRRDorkioh 22° (2

of the second fin 20, the second portion 22 of the second fin 20, the first
%bﬁﬁﬁ?i?n perpendicular to the drawing sheet of Fig. 1).

The =econd fin 20 is composed of a first portion
21 having a long-and-narrow rectangular-shaped surface, and
a2 second portion 22 generally identical 1in shape to the
first porticn 21. In the first porticon 21 are formed Z-row,
8~stage through holes 28 <for insertion of heat transfer
tubes. Similarly, 2-row, 8—stage' through heles 29 feor
insertion of heat transfer tubes are formed in the second
portion 22. The first portion 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 c¢f the first
fin 10 are generally equal in longitudinal length to one
another.

The second portion 22 1is so positioned as to
adijoin longitudinal one end of the first peortion 21. Also,
the second portion 22 is so positioned as to be slightly
inciined with respect to the first portion Z1. One corner

at longitudinal one end of the first portion 21 and one
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of the first fin 10, and the second portion 12 of the first fin 10 are
generally equal in longitudinal length to one another. 20 The second
portion 22 is so positioned as to adjoin longitudinal one end of the first
portion 21. Also, the second portion 22.i$-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 -10- corner at longitudinal one end of
the second tlon 22 are_in.contact WI ther The econc heat
{ranster tuabeg{ are ns%er ad’ |an0 e 276 #s?%l%e throug %1 I?thze2 are

first ggglgggtl v?’ifr?ﬁ ir&&or&gﬁ@eet transfer tubes, as WeII_ as mFo the 2

row, 8-stage through holes 29 of the second portion 22 for insertion of

heat transfer tohes.JMors spedfically  thes second hnad trapsfer fuhesarg into
so placed as to run through a plurality of second fins 20 arrayed at

specified-30 interats gra thicknesswise direction-af thesecond fingoAlSain 21
as shown in Fig. 1, one-side edges 26, 27 of the main heat exchanger 9,
Whichiisdend amd rafrdvwe ahdt bentdeond plaee, arssopbsitiored@stothe 2-
be in contact with one-side edges 16, 17 of the long-and-narrow, bent-at
I5%nefplace etixiiBirRea: s@hahges Bh ohB sideasiPwhichortion 22 for

insertion of heat transfer ftubes. More specifically, the
second heat transfer tubes are so placed as to run through
a plurality of second fins 20 . arrayed at specified
intervals in a thicknesswise direction of the second fins.

Also, as shown 1n Fig. 1, one-side edges 24, 27
of the main heat exchanger 9, which is long and narrow and
bent at one place, are so positicned as to be in contact
with one-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 porticn 21 of the second fin 20 is in
contact with the edge 16 of the first portion 11 of the
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 fin 10 on which the burrs 15 are present.

The edges 16, 17 having the burrs thereon are
pesitioned inside, so that no burrs are present at outer-

side edges of the heat exchanger. That 1s, burrs are
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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 the first fin 10 on which the burrs 14 are present, while one
20 edge 27 of the second portion 22 of-thie second fin 20 is in contact with
the edge 17 of the second portion 12 of the first fin 10 on which the burrs
15 are present. The edges 16, 17 having the burrs thereon are positioned

inside, sq that nq burrs are present at outer- 25 side,edgeg of the heat .
Rk T hn  hro . ISt boBor SHOM odlor e age Tirst

Lofthe first portiqn. 11 of the first fin 10 aeronan gﬂt%—&icdeer%%q,%gle%fge 37

the second portion 12 of the first fin 10. Also, burrs are present neither on
eouteEsideedge 40 oEhefirstS pertion21eqfthe se¢and in 20NAUPN Lurrs
an outer-side edge 41 of the second portion 22 of the second fin 20. Fig.

Zis=a viewsshowing paH«of aqerigrated fin-56 uged taifpsm4be first indOfirst
Referring to Fig. 2, reference numeral 18 denotes 10 insertion holes for

heat tramsfer Tubes, &he 52 demotest perfdlations (slits).:Referenee-side edge
character DP denotes a distance between the through holes 18 adjacent

thlesth bhfersiengda diethidngendrally parallet ¢ ardiretlion 20 .

Fig. 2 is a view showing part of a perforated fin
50 used to form the first fin 10.

Referring to Fig. 2, reference numeral 18 denotes
insertion holes for heat transfer tubes, and 52 denctes
perforations (slits). Reference character DP denotes a
distance between the through holes 18 adjacent to each
other along a direction generally parallel to a direction
in whichlthe perforation extends, SLZ denotes a length of a
perforation ({siit), and SL1 denotes a connection part of
the perforations.

The perforated fin 50 is formed of a plate member
having a generally rectangular-shaped surface. The
perforations 52 are formed at a generally widthwise center
of the perforated fin 50. The perforations 52 extend
generally paraliel to the longitudinal direction of the
perforated fin 50. The first £fin 10 shown in Fig. 1 1is
formed by dividing the perforated fin 50 at its portion
where the perforationé are formed. From the perforated fin

50 shown in Fig. 2, two first portions 11 of the first fin
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in which the perforation extends, SL2 denotes a length of a 15 perforation
(slit), and SL1 denotes a connection part of the perforations. The
perforated fin 50 is formed of a plate member having a generally
rectangular-shaped surface. The perfetations 52 are formed at a
generally widthwise center 20 of the perforated fin 50. The perforations 52
extend generally parallel to the longitudinal direction of the perforated fin

The first fin 10 shown in Fig. 1 is farmed by dividing the perforated fin_ .
gg}ata}fseptn%:ﬁgﬁne\%vher%rthé %%rnga%%ﬁg are’ Fotgré%%? Fr‘o%m ?nfg ptér?ora]?t}éﬁs £ fin

i 25.3Q, showi B £19. 2, twa first portions L1 ot the firstfin 2125 19 are oo g

formed, or two second portions 12 of the first fin 10 are formed, or one

first-parign ikl and ene secend paron d2:0fdhe firstdin 10 are formed.
There is a relationship shown by the following 5 Equation (1) among DP,

SL2 and SL1.Tthersizei of the cenrectiongparbSldiaithe perfortiongisl 1owing
limited to a range shown by the following Equation (2). Limiting the size

Stihe tcormectibh partSid obihe péffigrationd totheé . rangehshown by of the
Equation (2) prevents the perforated fins 10 from becoming lower in

STPERIRR thaR a Bpédifiet-stremfth L ad BReAlws Pleefbratetfifse to a

be easily divided at , , e
range “shown by the following Egquation {(2}. Limiting the

size of the connection part SL1 of the perforations to the
range shown by Equation (2) prevents the perforated fins
from becoming lower in strength than a specified strength,
and alsc allows the perforated fins to be easily divided at
the perforation.

SLz = DP - SL1 R

0.15 {mm) < SL1 < 0.5 (mm} ...(2)

Figs. 3A to Iﬂ; 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 11 or the second portions
12 shown in Fig. 1 are described below with reference to
Figs. 3A to 3C. In Fig. 3A, 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 perforation. SL2 = DP - SLI ...(1) 0.15 (mm) < SL1 < 0.5 (mm) -(2) 15
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 portichs 11 or the second portions 12
shown in Fig. 1 are described below with reference to 20 Figs. 3A to 3C.
In Fig. 3A, reference numeral 50 denotes the perforated fin shown in Fig.

ANt ated fin_=% . the heat transfer tube insertion hol .
T3 b Al Cheposei 4 Stacgera anaGement a8 shownid Higi 3¢ 7
thednsertionholes-ate dispesed in a lattice -13- arrangement for simplicity
in Figs. 3A to 3C (actually, in a staggered arrangement). First, a plurality
of above-desaribegitpertoratedrtins 5§ otthe gagie:copfiguratiepiai®er forated
disposed at equal 5 intervals along the thicknesswise direction of the
pericrated fing 5@ ke thedtiee perforatpdfaisisthare piedi igp dded, inthissqual
state, pins or other rod-like members (not shown) are inserted through
58Mme e &r mare st a Plufality i ek fraasfer tube digeaticn bbles @8 the

that are 10 formed at the same positions of the plurality of piled-ug .
perforated fins 50 so that the perforated fins 50 are piled

up. Then, in this state, pins or other rod-like members
{(not shown) are inserted through some {(two or more) of a
plurality of heat transfer tube insertion holes 18 that are

formed at the same positions ¢f 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 pluraliﬁy of perforated fins 50 shown in Fig. 1 are
piled up 1s maintained.

Next, a force is applied along a direction shown
by arrcw o in Fig. 3B. More specifically, a force is
applied 1in such a direction that two parts of the
perforated fins 50 shown in Fig. 3A bordered by a line on
which the perforaticns 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 pérforations of the perfcrated 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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perforated fins 50, so as to extend through the plurality of piled-up
perforated fins 50. Thus, the state in which the plurality of perforated fins
50 shown in Fig. 1 are piled up is maintained. 15 Next, a force is applied
along a direction shown by arrow a in-Ef. 3B. More specifically, a force is
applied in 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

a%o%rgﬁdi way from, 20 each ather. T hﬁ%‘%‘ﬁ %?%—?e f%fi%)%%@g%qushm

applying a force along the widthwise direction of the perforate

sichag way thaf,ong Pat opsone sifle hordeyed blk‘i@ec?%@@@y%%@f therns =0
perforated fins 50 is fixed while the other part bordered by the
pedorations ési25 separaied frgmithe abore-nentioned:onerside; dhehrations
force -14- is applied to the perforated fins 50 in the direction shown by the
arrewifz mEig. 3B sththat thexp&rfgratéd fins $0warecdivided iftortwo portions
the line on which the perforations are formed as shown in Fig. 3B, by
whictrthesrsepettiBag 5LPR forlsebohd Pofisz=tR) are formed. As a

result of the formation of the first paortions 11 by such a method, the

manufacturing-gostfor 1R& %t pstfions B¢ (o STmE SoHiIoNS 12)-84n bé 1Tt

porticns 11 by such a method, the manufacturing cost for
the first portions 11 (or second portions 12} can be
reduced. Also, burrs 14 are formed at places of the first
porticns 11 corresponding to 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 1s positioned so0 as to be in contact
with or opposition to the edge c¢f ancther 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 degradafion of
the appearance can be solved.

In the heat exchanger of this embodiment, the
edges 16, 17 having the burrs 14, 15 present therecon 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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reduced. Also, burrs 14 are formed at places of the first 10 portions 11
corresponding to 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 15
edge with burrs present thereon is positioned inside, as in the heat

exchanger of.the embodiment shown in Fig, 1, such problems a
e st ares o g b o e B nerinee &an 554 mo

solved,Jn the heategxchanger gf this %E{‘QOQE%%B' the, 2Q0-dgeg 16517 (¢ 1

having the buarrs 14, 15 present théreon and formed on one side of the

first HAs 19 ke placediing caplastwith thenedoes 265 27 9f theseeend Sesent
20, and the edges 16, 17 having the burrs 14, 15 and formed in the heat
exchanger ate:posiioned ingigle. THereforertheburrsi2b ldoAbafe with or
present only on the edges 16, 17 that are in -15- contact with or opposition
terthessdcbpd fihs 20hand hot onfithe edgés 36131, amfongrthéleelgesidbs 40,
17, 30, 31 of the first fins 10, and moreover the burrs 14, 15 are present

Bhly Giriiededdes 26.2Fthat are iy cdritactivitle r 5ppdsitisRdo e first 0 -

fins 10, and not on the edges 40, 41, among the edges 26, 27, 40, 41 of
thesecondﬁﬁgfﬁ?quen L1y, even If condensed water has

scattered from the edges 16, 17 having the burrs 14, 15
present thereon, the scattered ccondensed water can be
received by the edges 26, 27 in contact with or opposition
to the edges 16, 17 having the burrs 14, 15 present
thereon. Thus, since condensed water can be prevented from
scattering outward along with winds, the heat exchanger of
the embodiment, even when used as a heat exchanger on the
indoor sicde of an air conditioner, can be kept from indoor
scattering of the condensed water mixed in winds.

Also, in the heat exchanger of this embodiment,
no burrs are present on the =dges 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
oppositicn to the first fins 10 among the edges 26, 27, 40,
41 of the second fins 20. Therefore, the burrs 14, 12

having burrs present thereon are never pesitioned on the
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Consequently, even if condensed water has scattered from the edges 16,
17 having the burrs 14, 15 present thereon, the scattered condensed
water can be 10 received by the edges 26, 27 in contact with or
opposition to the edges 16, 17 having-the-burrs 14, 15 present thereon.
Thus, since condensed water can be prevented from scattering outward
along with winds, the heat exchanger of the embodiment, even when

used as a heat exchanger. on the 15 jndoor side of an air conditioner, can
B KRt oM indbor SEareg ofkE B dBRsed WalkF mizsd T A, C0 the

Iso, in the;heat exchanger,of this embodiment, np.burrs are presentop. .4
e gt 0 T Snes Toar e CApB T8 L that 216 i SAeALEt ob T The
QRRositign.10, the.20 second-fing 29 ameng the edges 16, 17, 30, 31 of the
first fins 10, and moreover no burrs are present on the edges 40, 41

other than theredges26n 24 thatare im gentaet withror s ORPESHIDee burrs
first fins 10 among the edges 26, 27, 40, 41 of the second fins 20.
Fherefarenthe brmrside 1525<zavirg buris present thereamarenéverith the
positioned on the -16- outer side of the heat exchanger. Thus, according

wethen fedt eichafgerentistémbediasent lthe appeardhce b¥ tied Hdag first

exchantlger is not impaired. In the heat exchanger of this embodiment,
5&ﬁ§ 0. However, in this invention, burrs may alsc be

formed on edges of the first fins that are cpposed to the
second fins with a specified distance provided between the
first fins and the second fins.

Also, in the heat exchanger of this embodiment,
burrs ares formed only on the edges 16, 17 that are in
contact with the second fins 20 among the edges 16, 17, 30,
31 of the first fins 10. However, Iin this invention, it is
also possible that burrs are formed on edges of the fi;st
fins that are in contact with or opposition 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, in the heat exchanger of this embodiment,
l-row, loé-stage insertion holes for heat transfer tubes are
formed in the first fins 10, and moreover Z-row, l6-stage

insertion heoles are formed in the second fins 20. However,
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5 are formed on the edges 16, 17 being in contact with the second fins 20
among the edges 16, 17, 30, 31 of the first fins 10. However, in this
invention, burrs may also be formed on edges of the first fins that are
opposed to the second fins with a spetified distance provided between
the 10 first fins and the second fins. Also, in the heat exchanger of this
embodiment, burrs are formed only on the edges 16, 17 that are in

contact with,the second fin%gg amornagnthe edg%g:s 16, Jg% 30, 31 of the

vt fits 0. Fiovve er 1t this Invention. it 18 15 Is%Lpo si%lejtﬁgteﬁrl}rjr”éjgremles

ped edcgfeéncgl e@%ﬁ@ﬁb@é that are i%%%t@&t %ﬁgﬁ&%ﬂ‘ﬁﬁ@@ ®©:ins is

the second fins w urrs are formed on edges of ins that

arerin-contactwith or appesition tothefitstfins, Furthermorgeit isals0 gement,

possible that burrs are formed only 20 on edges of the second fins that

aredin confactawith the- fiest finswAlgo, etheieas exehangerfithisarly, the
embodiment, 1-row, 16-stage insertion holes for heat transfer tubes are
forsradtindhe Hiestdins 4@y ahd atoreowersZeow t16-stage 2xeinsertivpd in the
holes are formed in the second fins 20. However, -17- in this invention, the
BfrEAGEMERRST the inseftfon istes Jerheat trabfer2dbestto Pedforme®y 16~

the first fins is
stage arrangement, and any arrangement may be adopted.

Also, in the heat exchanger of this embodiment,
the insertion holes 28 are provided 1n a staggered
arrangement in the second fin 20. However, in the fins of
this invention, the insertion holes may be provided either
in a staggered arrangement or in a lattice arrangement or
in any other arrangement.

Further, in  the heat exchanger  of this
embodiment, the ‘first fin 10 o©f the auxiliary heat
exchanger 8 serving as the first heat exchanger section is
composed 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
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 sscond
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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not necessarily limited to the 1-row, 16-stage arrangement, and any
arrangement may be adopted. Similarly, the 5 insertion holes for heat

transfer tube to be formed in the second fins are not necessarily limited to

the 2-row, 16- stage arrangement, and &y arrangement may be adopted.

Also, in the heat exchanger of this embodiment, the insertion holes 28 are
provided in a staggered 10 arrangement in the second fin 20. However, in
thedins pfdbis dnvention, thg insedion holas may be grovided ether, N ; oneq
staggered arrangement or in a lattice arrangerment or in any other

iraRgement- FUheE in the heatexshanger,of this 13- gmbodiment.the nyrrs
first fin 10 of the auxiliary heat exchanger 8 serving as the first heat
exchangekseetian isogompesed afitwerportianrss the firstpoedian-11 ang, this
the second portion 12, while the second fin 20 of the main heat
exchamnger 9, servingsasothecsacond heas extlangensectibir 8:2@r more heat

- composed of two portions, the first portion 21 and the second portion 22.

FroWevBE dor BiS vention fitiscalss Possitie fiat B ddastdneoftiie filkiacent
fin and the second fin is made up of one portion or three or more portions,

Rferc e st exEargaidf tHiE 25%enittitett, Wé Reqtr opposition
exchangﬁr chons (a

er, m<¥ %urrs are formed only in the inner
side.

Embodiments of ‘the invention being thus
described, it will be obviocus that the same may be varied
in.many ways. Such variations are nct to be regarded as a
departure from the spirit and scope of the invention, and
all such modifications as would be obvicus to one skilled
in the art are intended'to be included within the scope of

the following claims.



exchanger 8 and main heat exchanger 9) are so positioned that their
edges are in contact with each other, and burrs are disposed on the inner
side. However, in this invention, it is of course possible that three or more
heat 5 exchanger sections are positioned so that edges of adjacent heat
exchanger sections are in contact with or opposition to each other, where
burrs are formed only in the inner _sidg. Embodiments of the invention
being thus 10 described, it will be obvious 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 one skilled in the aft’&éiFtended to be included within the
scope of i5 the following claims. - 19 - CLAIMS 1. A heat exchanger in an

L indoor tinft Gt anSiF eBhERoner caMprshy a fitst hedf efhahyer Settiohoner

com ng& plate-shaped first fins, and a plurality of first heat transfer tubes
19} L : .
inserted through the first fins so as to extend along a thicknesswise

directign ofrthesfirst fiagi-and asecondheatexchanger geetion havyitge-shaped
plate-shaped
first fins, and a plurality of first heat transfer tubes
inserted <through the first fins so as to exitend along a
thicknesswise direction of the first fins; and
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 tc extend along a
thicknesswise direction of the seccond fins, wherein
a plurality of burrs are present at specified intervals
on edges of the first fins and/or the second fins, and
the first heat exchanger section and the second heat
exchanger section are 50 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 all the edges having the burrs present

thereon are positicned on an inner side and never positioned on

an cuter side cof the heat exchanger.



second fins, and a plurality of second heat transfer tubes inserted through
the second fins so as to extend along a thicknesswise direction of the
second fins, wherein a plurality of burrs are present at specified intervals
on edges of the first fins and/or the second fins, and the first heat
exchanger section and the. second 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 alljh§§a§jg_es having the burrs present
thereon are positioned on an inner side and never positioned on an outer
2. side ofthe hegt gxchangeksk9a 2..Theheat exehangeripthe ingooruait -
of the air conditioner as claimed in Claim 1, wherein when the burrs are
condpreisentomthecfiestrifins, an clgarance, befween the adjacent burrs is equal
to a clearance between adjacent insertion holes for the first heat transfer
tubes, Bifwhérithe BUfs Bre PreéseMIGIF i secdhd fiis a Efedpéncdins, 2
between the adjacent burrs is equal to a clearance between adjacent

Clea it fon KOS o the SedShd REAt transTértubds. Y ABSTRAGT Clearance

between adjacent insertion holes for the first heat transfer
tubes, and

when the burrs are present on the second fins, a clearance

between the adjacent burrs is equal to a clearance betwesen

adjacent insertion holes for the second heat transfer tubes.
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A heat exchanger includes an auxiliary heat exchanger 8, which has
plate-shaped first fins 10 and a plurality of first heat transfer tubes, and a
main heat exchanger 9 which has plate-shaped second fins 20 and a
plurality of second heat transfer tubes.2A-plurality of burrs 14, 15 are
present at specified intervals on edges 16, 17 of the first fins 10. The
auxiliary heat exchanger 8 and the main heat exchanger 9 are so
positioned that the edges 16, 17 of the fir ttllns 10 on which the burrs 14,
15 are present are in contact with e Sg%%% 27 of the second fins 20, and
the edges 16, 17 having the burrs 14, 15 present thereon are positioned
on the inner side.

A heat exchanger includes an auxiliary heat exchanger 8,
which has plate-shaped first fins 10 and a plurality of
first heat transfer tubes, and & main heat sxchanger 9 which
has plate-shaped second fins 20 and a plurality of second
heat transfer tubes. A vplurality of burrs 14, 15 are
present at specified intervals on edges 16, 17 of the first
fins 10. The auxiliary heat exchanger 8 and the main heat
exchanger 9 are so positioned that the edgess 16, 17 of the
first fins 10 on which the burrs 14, 15 are present are in
contact with edges 26, 27 o©f the second fins 20, and the
edges 16; 17 having the burrs 14, 15 present thereon are

positioned on the inner side.



