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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



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 conventional 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 problem.
dimekurihera in the«onventonablieat exehanget ssincenthe edge grr whichathet hat

burrs are present is positioned at an outer edge of the heat exchanger,
becayfte is-ancthei pichlerdthafthe fapsearanes of thechdat Bxebanigerdg outer

impaired. SUMMARY OF THE INVENTION Accordingly, one embodiment
edge ‘? e Epeeseﬁfei?ﬁerﬁfbﬂ]ﬁg\ﬁaesfg%%?e%%%aﬁldéf hich |51E5§sypt8rfc‘mtecE

finscwggﬂ@ ?@?98‘9Q%|1%%{%ng£n%1 '@5‘??@%&}42}% Iggs blecté)s of the

scattering of condensed water from th d mor over w IS kept

f 1 n Sfrognimpairment of ifs appearances -3n One aspact 0f§B§sz§%%@t, condensed
invention provides a heat exchanger in an indoor unit of an air conditioner

watecompesingrapfirstheat exchanget séction having plate-shaped firstfinsise of
the gggt 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.



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 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

senond heatexchanger seetiornparessmpositioned thatredges-efithedirst  heat

fins or the second fins on which the burrs are present are in contact with
exchagrgsppositionio thedsiher edgds offthexdirst fins optisd seecond fingpwheréng: a

all the edges having the burrs present thereon are positioned on an inner

Firstidie dhd Fevet " B6SiicREed trlar Blitdtsidd of the heatekchangdr. inithe, and

= pufleal exchianger of tis invenion, edges wih bus presentthereoninthe,
Irst fins or the second fins are so POSI Ioned as 1o bein"contact with or

£1rs1OPPoSition tq the: other edges obthe firstling.erthesecandyfing andthe ¢ +pe
edges with the burrs present thereon are positioned inside. Therefore,

firsthufrsare presentoaniyon thesedgesthat@are iBeceontact wWithi aoppasitiophaped
to the second fins, and not on the other edges, among all the edges 4- of
secofe fifdtfins, atimdteoverBans bre préseAtoriydn e eddesithaf are itubes

, contact with Qr opposition to the
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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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 contaét-with or opposition to the edges
having the burrs thereon. Thus, since condensed water can be prevented

10 from scattering outside along with winds, the heat exchanger of the
invention, eyen %.Nhfgn‘f,ed Costen lﬁl%?@%@@”%%{r%th r@f)g%%'gﬁ@f 81y on
air conditioner, can be kept from indoor scattering of the ¢ ndensed wate
mied da ydndsy iSO, indbe heat exghanger of this igyentign, 45:8498S+o  the
with burrs present thereon in the first fins or the second fins are so
positiened as to hedn:eentash Withorceppesitienta the-ethberedgas ehtheedges
first fins or the second fins, and the edges with the burrs present thereon

afe positioredmnasidernEherefore, burrs are present only on 20 the edges

that are in contact with or opposition to the second fins, and not on the

other edges, &RioFgalEmelétiges of #e firdtHins, epllGRbissVer blkiseare has
present only on the edges that are in contact with or opposition to the

firg Hih&r8Ad HdtBh the Gther &8s, BAToMFall the edges s of fiereon,  the
sec ntd gna %iﬁggé%geegg%s avinf(%; the burrs -5- thergo%are ever

sCaltte ater Zan be recelve Tthe edge h
posituone onthéeoutersSide o e neat Y ges 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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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 opposition to3he 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 10 has scattered
f_E m the edges havin%rthe burrs thereon, the scattered condensed water

FBE Pecelet By the e dges-tha? 358 i Bortabt Witk 8F oppasitiGittothe eat

%qu%sal}'lacd}/em , thLehgurIE%g%ereeaorc]:algll}ljgséglngar?().%deng]géggv a#%ro?nanitl)ne airment
prevented from scattering outside along with winds, hea exchanéger

15 of the ig¥entign, even when used as a heat exchanger on the indoor
side of an air conditioner, can. be kept from indoor scattering of the

condensed watek)ixedrin winds Haythet;tatheheat exehapget of thisention,
invention, since the edges having the burrs thereon are never 20
positianedidh thewouter sideodihe heatrexahangerthe heat exchanger or the
can be kept from impairment of its appearance. BRIEF DESCRIPTION
OFPHE DRAWINGS 60T eopresentgventontwill becdme muoredfully with or

understood from the detailed description given hereinbelow
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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and the accompanying drawings which are given by way of illustration
only, and thus are not intended 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 ores embodiment of the present
invention; Fig. 2 is a view showing part of a perforated fin 10 used to form
a first fin included in the heat exchanger of the embodiment; Fig. 3Ais a
view showing manufacturiQE%é)rocess of a first portion or a second portion

of the first finsTThec‘Iué)etde% hel.ﬁi“é%ﬁéﬁ&er 91% erﬁﬁ&&ﬁ%n@%%ig.mlly
%%é?e?g c%éh%mlg rr%%nuf Céggg%&r#ga?sg)%%%igagE%I‘l)oéﬁ:?\?e%r (%%%oinn elow

portion of the first fins ncluded in the nger of the embodiment;

B9 3G i%a Vewshowing manyiaciuring: proeessof A-firstparign %;\{ﬁa way of

second portion of the first fins 20 included in the heat exchanger of
embodiment; PETAILED DESCRIRTION/QF THE INVENEION o 1imit the
Hereinbelow, the present invention will be described in detail by
embsdmientstheredbillustratéd-ihe2®& the accompanying drawings. -7-

Fig. 1 is a schematic sectional view of an air conditioner which uses a

heat exchangéidccotdiigtomnechematic 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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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 exchanger 2 are housed is
omitted for simplicity's sake. This air eohditioner is so designed that the
blower fan 1 is rotated to blow out air, which serves as a 10 heat transfer
medium sucked in via the heat exchanger 2, through an unshown blowoff

opening. The begt exchanger 2 has an auyliary heat exchanger 8as ag,,
example of a irst heat exchanger section, and a main heat exchanger 9

asanexamele ofa;second beat J15exchangersection. The awdliary heat ¢

exchanger 8 has sheet-like first fins 10, and unshown first heat transfer

tabesd Then first finckQ asnshown dnfig. dn has@ generally lonthaBdnumeral 1
narrow rectangular-shaped surface. The first fin 10 is 20 provided in

phurality soasia desdispased atrspedifieteintenmalszalbrg a thickhessydse In
direction of the first fin 10 (a direction perpendicular to the drawing sheet

B Fig. 11). Thediestfin 10 istdompasesl ofma firbt.pbrtiohel 1o 25vwawingpa 1 and
long-and-narrow rectangular-shaped surface, and a 8- second portion 12
6%%ehﬂ@ﬁd@%ﬁ§@ﬂ?§ﬁaﬁbfﬁqﬁehﬁ§@@d 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
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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

holes 19 for insertion of 5 heat transfer tubes are formed in the second

portion 12. Further, burrs 14 are formeé at specified intervals on a

longitudinal one-side edge of the first portion 11, while burrs 15 are

formed at specified intervals on a longitudinal one-side edge of the
econd.portiop.12. 10.The first heat transfer tubes are inserted ipto t%e .
%-efgev,d%-%éég %ﬁi%ugﬁ holes 18 %?Yhelﬁf% Eér i;"(s)l}hs 11" 167 |ﬁgeertig?1 oif eeaff 1rst

ansfertubes, as well ag inte the 1- row..8-stage thrgugh hales 10 of the . o_

second portion 12 for insertion of heat transfer tubes. More specifically,

thea 15 first:heay ransferdubes arg-seplaced; as tarunthreugh anplkality yhes |

- of first fins 10 arrayed at specified intervals in a thicknesswise direction of

theufirst fihg., One cowner &t sangitudinatonerend:dfthe figst fpartionsddradion of
which the burrs 14 are formed, and one corner 20 at longitudinal one end
bedie setend portiopulEen whith fhebearrs 1B afgfornsed;card iportion 12.
Eroximity to each other. The second portion 12 is so Positioned so as to

Ao e IdMgfttdinal‘ond%éhd B ERE ArsEportii €1 T TRE séctrRE Pokfonon &

2 is so positigned as to be slightly inclined with 25 respect ta the first
%%Iﬁgoliti%ii@_a% one-side gdgg oll t%e flzrst Fgmzfticm 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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The main heat exchanger 9 has sheet-like second fins 20 and unshown

second heat transfer tubes. The second fin 20, as shown in Fig. 1, has a
generally long-and-narrow rectangular-shaped surface. The second fin 20

is provided 5 in plurality so as to be disfosed at specified intervals along

a thicknesswise direction of the second fin 20 (a direction perpendicular

to the drawing sheet of Fig. 1). The second fin 20 is composed of a first

portion 21 having a long-and-narrow rectangular-shaped surface, and 10

a second po%r%?%énge%ﬁﬂ:deﬁﬁga alr?%ﬁ%pe%to ﬁegfirss Sgr i%%ﬁ? InSecond
the,firsb gortion 21 ase frmed 2stow, 8:8tage traudh. heles 28 forrne secong

Insertion of heat transfer tubes. Similarly, 2-row, 8-stage through holes 29
forninsertignsofdheattransfertybes are formedjathe second 35 PORioN-narrow
22. The first portion 21 of the second fin 20, the second portion 22 of the
seeanhfin POr thentfinst porsian fldc of therfirst firdbnandthe second pprtioni ded
12 of the first fin 10 are generally equal in longitudinal length to one
anothén 20l The sesond portion B2 issispositidnetitasapeadjdired intervals
longitudinal one end of the first portion 21. Also, the second portion 22 is
soPHBitiencthdSIT S SIGIRR iAeHFST With réspediits thegwssortfori2120 (2

One corner at longitudinal one end of the first portion 21 and one -10-
direction perpeéndicular 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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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 into the 2 row,, 8-stage through holes 29 of the
second portion 22 for insertion of heat transfer tubes. More specifically,
the second heat transfer tubes are so placed as to run through a plurality

of second fins.20 arrayed at specified 1Q intervals in a thicknesswise
aaon o e QB A M Sl in e, T oo R BgraE? T

27 qgg%é@nwhf%eég%n%eg@eﬂhich is long and narrow and bent at

one place, are so positioned as to be in contact with one-side edges 16,

17 of the longrand-parewabent-at 16:0nesplage auxliary:heat exchangel :nto
8 on one side on which the burrs 14, 15 are formed. More specifically,

che etlgeci2f of the:firgt porHionu2h ohthiesseconddin 2this ifieetagtwitiion 21
the edge 16 of the first portion 11 of the first fin 10 on which the burrs 14

arg prasent, White ofe 20ddde 27 of e setmw partion22 obtheiseoondhe 2-
fin 20 is in contact with the edge 17 of the second portion 12 of the first

FRYO diTWhASEthEIDIREILS Afel Breseit. The ddges 46007 havingihe 22 for
burrs thereon are positioned inside, so that no burrs are present at outer-

2B35de eGlesCot ths Abat SehanGer. THRES -burt®ge 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 éxchanger 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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-11- present neither on an outer-side edge 30 of the first portion 11 of 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 outer-side edge 40 of the
first 5 portion 21 of the second fin 20 ndrien an outer-side edge 41 of the
second portion 22 of the second fin 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 10 |G%ert|on Ies fo heat transf

éar%egf%eno?gsl%%rf%ra?ons?gllts? &ferénce” ch§ra%?er BB dgr%oté%s § first
iyanes bepyeen hg,brqual polep 18 diggent g eaghoaiher along.a sgoe 31

rection generally parallel to a direction in which the perforation exten

32 derotes aJength-afa; 1o peHorationslity apdSldidenates an1so, burrs

connection part of the perforations. The perforated fin 50 is formed of a
plate memben thavingta generally rectangitasshaped syface. We the first

perforations 52 are formed at a generally widthwise center 20 of the

perfdrated il 5@ T helperfosations 52 exténd rgenerally garallet tortheide edge
longitudinal direction of the perforated fin 50. The first fin 10 shown in Fig.

Fis ¥rmé&eby SRAdIAg BRe péHBratéd §ifi 508t isgssrtien fvkerélthe
peﬁomﬂmnsaﬂigww§dLgﬂgnéggﬁegggxgggnpart 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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formed, or two second portions 12 of the first fin 10 are formed, or one
first portion 11 and one second portion 12 of the first fin 10 are formed.
There is a relationship shown by the felldwing 5 Equation (1) among DP,
SL2 and SL1. The size of the connection part SLI of the perforations is
limited to a range shown by the following Equation (2). Limiting the size

f the cannection part SL1 of the perforations to the rapge shown by, .
%é}tuaaﬂb%( fﬁ%%cghtsotﬁe]%%?forsa%g Rids %]fr%%)%%cdnglinaﬁo%é}rein%irst tin

strengthdhan,a spacified strgngth, -and alse, allows the perforajed fing to o . 4

be easily divided at the perforation. SL2 P-SLI...(1) 0.15(mm) <

Skl ciQh (mmh<42)-de Figs:3A t0i3C pse yiews-shawing manufacturing

process of the first-portions 11 or the second portions 12 of the first fins
shown in Fig. th&maethed for rearufactysng thedirstzportions ddeor el lowing
second portions 12 shown in Fig. 1 are described below with reference to
Bawigst GA to 3C. |amRigBADRferéice namerabs0 denotésetheize of the
perforated fin shown in Fi%. 2. In the perforated fin 50, whereas the heat

s

franster s ingdtibn Rdles 8 arth&ctidl hsposetnin alstaghefdded to a

arrangement as shown.in
rang s%own %nf the following FEquation (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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Fig. 2, the insertion holes are disposed in a lattice -13- arrangement for

simplicity in Figs. 3A to 3C (actually, in a staggered arrangement). First, a

plurality of above-described perforated fins 50 of the same configuration

are disposed at equal 5 intervals along the thicknesswise direction of the

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
ore),of a ralit eat fer tube,insertion holes_1 .

%%?gf(g%%n%r?nefg)gtt engellin% %/% it?cl)rr?s gf? t%% 'pll%r{]glitgloof%éﬁeg-%%@%aﬁy o

Redforated:-fins; 50,5 agde extend through the plurality of piled-up

perforated fins 50. Thus, the state in which the plurality of perforated fins

50 shown in Fig.xkare piled upis majntained.skh/Next: aforeais applied rated

along a direction shown by arrow a in Fig. 3B. More specifically, a force is

appled 9 such atdirectamthattwd pans et then perfaratéd dins SQishawn equal

in Fig. 3A bordered by a line on which the perforations are formed are

sepaated-awayBieom0 dach otheri THis deieeis exerted fortexample by the

applying a force along%l[he widthwise direction of the perforated fins 50 in

BicH ahvidythat ofé patt 67 ohe &idd bordsied trrthe betforatiotts GfiReriled
QS&Oﬁ%ﬁ%§DS§8fsthis state, pins or other rod-like members
{not shown) are insefted 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



10

15

20

25

fixed while the other part bordered by the perforations is 25 separated
from the above-mentioned one side. Then, a force -14- is applied to the
perforated fins 50 in the direction shown by the arrow a in Fig. 3B so that
the perforated fins 50 are divided into-#v#o by the line on which the
perforations are formed as shown in Fig. 3B, by which the first portions 5
11 (or second portions 12) are formed. As a result of the formation of the

first %Dﬁoéfﬂ% 1&?3/&%‘(?028%9‘%@% Jhe fg%%“f gruting cost for eSSk, op o

porti 11 (or secon rtions 12) can be reduced. Also, burrs 14 are

Wm%H@t placss o&thgﬁirsg«g@_poggo@elltqgﬂesgg@diggaﬁg%ted fins 50
connection parts of the perforations of the perforated fins 50 as shown in

Eife 361 vHaweven withiafasagngenaentithat the edae of opadingeitttorations
burrs present thereon is positioned so as to be in contact with or

eppoditioméal thesedgephanathBi fin, &id thay thér15edgbavithiberts portions
present thereon is positioned inside, as in the heat exchanger of the
émbbaimeRtsSHsPRTECESsden probleffsrasScattering of condensed

water or degradation of the agpearance can be solved. In the heat .
exchanger of#ffis etnbddifient, the 20 eti§es 1877 hiing thé burrasl4, f1rst

15 present tr]I reon and formed on one_ side of the first fins 10 are placed
7 SOt with the/edtis 267 27 5 Secohd RS, Ak Ur 1no Cost for

esec

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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the edges 16, 17 having the burrs 14, 15 and formed in the heat
exchanger are positioned inside. Therefore, the burrs 25 14, 15 are
present only on the edges 16, 17 that are in -15- contact with or opposition
to the second fins 20, and not on the €dges 30, 31, among the edges 16,
17, 30, 31 of the first fins 10, and moreover the burrs 14, 15 are present
only on the edges 26, 27 that are in contact with or 5 opposition to the first

fins. 10, and nat on the edges 40, 41, among the edges, 26,.27, 40, 41 of
T 0 GO et bvER I CemOB e at Ris S0itched ot

framdthe edges 16547 having.the bures 14, 15 presept theyeonydhe 5, (¢ 10

scattered condensed water can be™ 10 receiveéd by the edges 26, 27 in

eartaet wither opposiien tatie-edass k6,4 7having the burs 14,45 present
present thereon. Thus, since condensed water can be prevented from
scdttering outiward atbregswithayinds] theiheat exebanger ofdheact with or
embodiment, even when used as a heat exchanger on the 15 indoor side

oban airtcorritivper; oan berkept fibnsind6er stattering ofthetéendedged 40,
water mixed in winds. Also, in the heat exchanger of this embodiment, no

Birrs e presett oftiBBdies 30! 3140thefthafthé hedgexcreid Fiag 20

are in contact with or opposition to the 20 second fins 20 among the

edges 16, 17 36 F1Fthk ffst firfs"T6! and moreGVBARG Bifts argp ter  has
present o0dheedaesdd cages 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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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 25 having burrs present thereon are never
positioned on the -16- outer side of thelhieat exchanger. Thus, according
to the heat exchanger of this embodiment, the appearance of the heat
exchanger is not impaired. In the heat exchanger of this embodiment,

burrs 5 are formed on the edges 16, 17 being in ¢contact with the . second
AR 56 ARSI the eddss 1617, SHCE17 He first HHG 10°HORERSRGn 0 the

i ivention, byors may alsq be Jgimed gn.edges githe St pshat age. 4y,

opposed to the second fins with a speci distance provided between

the, 10Jirstfing.and the segongd fins. Also, in the heat exchanger of this

embodiment, burrs are formed only on the edges 16, 17 that are in

contact with the, seoend fias 20amens theredges 46 87,303k pEhe, burrs
first fins 10. However, in this invention, it is 15 also possible that burrs are
tarmedamedyes:of tiesfirstifias tHai ard.ih coatacy with or-oppesitionwtoth  the
the second fins while burrs are formed on edges of the second fins that
arsipncbntactwithCorcoppositioretoana fiest fihs. Furthéfmorelitigalsbe first

possible that burrs are formed only 20 on edges of the second fins that
gﬁ?ﬁcﬁﬂkmtﬁﬁvﬂﬁgr' 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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first fins. Also, in the heat exchanger of this embodiment, 1-row, 16-stage
insertion holes for heat transfer tubes are formed in the first fins 10, and
moreover 2-row, 16-stage 25 insertion holes are formed in the second fins
20. However, -17- in this invention, theldffangement of the insertion holes
for heat transfer tubes to be formed in the first fins is not necessarily
limited to the 1-row, 16-stage arrangement, and any arrangement may be

adopted. Similarl the5|n rtion holes for heat transfer tubg to be forme
g "Sicond THL e Mot AECeeBANG THITAS 1o the 21O, 16 Sage on noles

%%%1 gement, %Q%"E‘%@”&”QSQ‘GQBW‘QX b?oq#r?f_péedu‘ﬁ's&é” ]% fins is

exchanger of this embodiment, the insertion holes 28 are provided in a
slagosted: 10-arrangementia dhe secend fingngOW@MEEaaéh%yaé%ement,

this invention, the insertion holes may be provided either in a staggered
aHangement ar ifea fadticenarranggmentor dxameether arrangemently, the
Further, in the heat exchanger of this 15 embodiment, the first fin 10 of
thesaudliany heat cexchamgéred: servimgnas the firsbkedtexckangerrsedtiom the
is composed of two portions, the first portion 11 and the second portion
$2owhile thinSecohd fiRPD clese AR hest exehdivfer Ysefiiy dstiav, 16-

second heat exchanger section 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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20 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 exchanget 8f this 25 embodiment, two heat
exchanger sections (auxiliary -18- exchanger 8 and main heat exchanger

9) are so positioned that their edges are in contact with each other, and
buts, Atg Lisposed,an s Iingloside. Howayerdp s TNaNIan IS 0f ¢ s oneq
course possible that three or more heat 5 exchanger sections are
Resitionad-sq-that edges of adjacent, heatexchangerSections &€ ihing burrs
contact with or opposition to each other, where burrs are formed only in
thednneri sistes &nbadimentseof the.itwentiei feing thugclR desgribeghnit +his
will be obvious that the same may be varied in many ways. Such \
vanationscare not to beaégaredsas aotepariuce frioat thehspidt amd scope heat

- of the invention, and all such modifications as would be obvious to one

SKINEdIA the afcdrednrnded tobaifdased withintthescopeast Bithadjacent

following claims. - 19 - CLAIMS 1. A heat exchanger in an indoor unit of =~
ﬁﬁ%ﬁ(fﬁaﬁﬁ%%?r gsections are 1in contact with or cpposition

to each other, where burrs 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.



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 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 tHelBu#S are present are in contact with
or opposition to the other edges of the first fins or the second fins, where

Lo all the 8dGES hadihg #RIH5rrs Pre¥ent HHgffon Arepd¥iticied®on aRhdeFoner

Comp%jsejh%ad never positioned on an outer side of the heat exchanger. - 19a
2. The heat exchanger in the indoor unit of the air conditioner as claimed

in Claim 1, svherein when theburss gee-present onthefirst figs, @ 1ate-shaped
clearance between the adjacent burrs is equal to a clearance between
fir=djacantinsertion hales fdrthe fiist heab fransfer stubesecand 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.



when the burrs are present on the second fins, a clearance between the
adjacent burrs is equal to a clearance between adjacent insertion holes
for the second heat transfer tubes. -20- ABSTRACT 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. A 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
2. firstfingO omuhich the buris14, 15 are preseniarg.in centact with the  air
edges 26, 27 of the second fins 20, and the edges 16, 17 having the
condburdrsried; B preésemigdhieieon axémpositienedeom the inner side.

when the burrs are present on the first fins, a
clearance between the adjacent burrs 1s equal to a 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.





