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(57) Itis an object to raise heat exchange efficiency.
A heat exchanger-use fin (1) is a fin attached to heat
transfer tubes and is equipped with a fin body (11), a
plurality of collars (13) and erect portions (14). The fin
body (11) extends in a predetermined direction (91), and
plural holes (12) into which the heat transfer tubes are
inserted are disposed in the fin body (11) along the pre-
determined direction (91). The collars (13) are erected
surrounding the holes, such that one collar surrounds
each hole, on the same side with respect to the fin body
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FIN FOR HEAT EXCHANGER, GUIDE, AND METHOD OF USING THE GUIDE

(11). When the heat exchanger-use fin (1) is seen from
the collars (13) side, the collars (13) are all disposed be-
tween two straight lines (101, 102) that extend along the
predetermined direction (91) on a surface (111) of the fin
body (11), and outer peripheries (131) of the collars (13)
contact the two straight lines (101, 102). The erect por-
tions (14) are erected on the fin body (11) on the same
side as the collars (13) and are positioned outside the
two straight lines (101, 102). Distal ends (141) of the erect
portions (14) are in higher positions than distal ends (132)
of the collars (13) when seen from the surface (111).
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Description
TECHNICAL FIELD

[0001] The present invention relates to a heat ex-
changer-use fin and a guide that is used in the heat ex-
changer-use fin.

BACKGROUND ART

[0002] Conventionally, in a heat exchanger-use fin, in
order to raise the heat exchange efficiency of the heat
exchanger-use fin, part of the fin is cut and raised to dis-
pose erect portions or slits and louvers are disposed
around holes into which heat transfer tubes are inserted.
Further, annular collars that surround those holes are
erected on the heat exchanger-use fin.

[0003] Inaconventional heat exchanger-use fin, distal
ends of the erect portions have been in lower positions
than distal ends of the collar. This is because, when plural
heat exchanger-use fins are stacked on top of each other,
the fin that has been stacked on top is supported by the
collars,

[0004] Technologies relating to the present invention
are indicated below.

Patent Document 1: JP-ANo. S61-110889
Patent Document 2: JP-A No. H11-166796
Patent Document 3: JP-A No. 2001-227890

DISCLOSURE OF THE INVENTION
<Technical Problem>

[0005] However, even when the erect portions are dis-
posed on the heat exchanger-use fin, heat exchange ef-
ficiency cannot be raised that much unless only erect
portions that are low in terms of their relationship with
the collars can be disposed.

[0006] The present invention has been made in view
of the aforementioned circumstances, and it is an object
thereof to raise heat exchange efficiency.

<Solution to the Problem>

[0007] A heat exchanger-use fin pertaining to a first
aspect of the invention is a fin attached to heat transfer
tubes and is equipped with a fin body, a plurality of collars
and erect portions. The fin body extends in a predeter-
mined direction, and plural holes into which the heat
transfer tubes are inserted are disposed in the fin body
along the predetermined direction. The collars are erect-
ed surrounding the holes, such that one collar surrounds
each hole, on the same side with respect to the fin body.
When the fin is seen from the collars side, the collars are
all disposed between two straight lines that extend along
the predetermined direction on a surface of the fin body,
and outer peripheries of the collars contact the two
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straight lines. The erect portions are erected on the fin
body on the same side as the collars and are positioned
outside the two straight lines. Distal ends of the erect
portions are in higher positions than distal ends of the
collars when seen from the surface.

[0008] Aheatexchanger pertaining to a second aspect
of the invention comprises: the heat exchanger-use fm
according to the first aspect of the invention; and heat
transfer tubes that are inserted into the holes disposed
in the heat exchanger-use fin.

[0009] A guide pertaining to a third aspect of the in-
vention is a guide that is used in the heat exchanger-use
fin pertaining to the first aspect of the invention, wherein
firstand second grooves that extend in a certain direction
are disposed. The first and second grooves are disposed
alternately in a direction perpendicular to that direction.
The second grooves are deeper than the first grooves.
[0010] A guide pertaining to a fourth aspect of the in-
vention is the guide pertaining to the third aspect of the
invention, wherein a depth of the first grooves is substan-
tially equivalent to a height of the collars when seen from
the surface of the fin body.

[0011] A guide pertaining to a fifth aspect of the inven-
tion is the guide pertaining to the third or fourth aspect
of the invention, wherein a depth of the second grooves
is larger than a height of the erect portions when seen
from the surface of the fin body.

[0012] A guide use method pertaining to a sixth aspect
of the invention is a method of using the guide pertaining
to any one of the third to fifth aspects of the invention.
The guide use method comprises: slidably fitting the plu-
rality of collars belonging to the same heat exchanger-
use fininto one of the first grooves in the guide; and fitting,
into the second groove that is adjacent to the first groove,
the erect portions belonging to the same heat exchanger-
use fin as the collars that fit into that first groove.
[0013] A guide use method pertaining to a seventh as-
pect of the invention is the method pertaining to the sixth
aspect of the invention, further comprising evacuating air
in a space that is enclosed by the collars that belong to
the same heat exchanger-use fin and are mutually adja-
cent in a predetermined direction and by an inner wall of
the first groove.

<Advantageous Effects of the Invention>

[0014] According to the heat exchanger-use fin per-
taining to the first aspect of the invention, the distal ends
of the erect portions are in higher positions than the distal
ends of the collars, so in a heat exchanger obtained by
attaching that heat exchanger-use fin to heat transfer
tubes, air flowing into that heat exchanger can be effi-
ciently agitated. Thus, heat exchange efficiency rises.

[0015] Moreover, because the plurality of collars are
slidably sandwiched by guides that extend on the two
straight lines, the heat exchanger-use fin can be moved
to a predetermined position. Moreover, because the erect
portions are positioned outside those two straight lines,



3 EP 2141434 A1 4

it is easy for the space between the collars that are mu-
tually adjacent in the predetermined direction to be
placed in a substantially hermetically sealed state by the
two guides that sandwich the collars.

[0016] According to the heat exchanger pertaining to
the second aspect of the invention, air flowing into the
heat exchanger can be efficiently agitated, so heat ex-
change efficiency is high.

[0017] According to the guide pertaining to the third
aspect of the invention, the guide can be used in a heat
exchanger-use fin that is equipped with the erect portions
where the positions of its distal ends are higher than the
positions of the distal ends of the collars.

[0018] According to the guide pertaining to the fourth
aspect of the invention, when the plurality of collars be-
longing to the same heat exchanger-use fin are fitted into
one of the first grooves, the space between the collars
that are mutually adjacent in the predetermined direction
can be placed in a substantially hermetically sealed state
by those collars and an inner wall of the first groove. By
lowering the air pressure in this space, the heat exchang-
er-use fin can be drawn to the guide even without holding
the heat exchanger-use fin from the opposite side of the
guide. Thus, the heat exchanger-use finis easy to handle
in the manufacturing process.

[0019] According to the guide pertaining to the fifth as-
pect of the invention, the erect portions can be prevented
from contacting the guide when the erect portions are
fitted in the second grooves.

[0020] According to the guide use method pertaining
to the sixth aspect of the invention, by fitting and sliding
the plurality of collars belonging to the same heat ex-
changer-use fin in one of the first grooves, that heat ex-
changer-use fin can be moved to a predetermined posi-
tion. Because the first grooves are plurally disposed in
the guide, plural heat exchanger-use fins can be moved
in parallel to predetermined positions. Moreover, be-
cause the erect portions fit in the second grooves, it is
difficult for the movement of the heat exchanger-use fins
to be hindered by the erect portions.

[0021] According to the guide use method pertaining
to the seventh aspect of the invention, the air pressure
in the space can be lowered by evacuating the air in that
space. Thus, the heat exchanger-use fin is drawn to the
guides.

BRIEF DESCRIPTION OF THE DRAWINGS
[0022]

FIG. 1is a diagram conceptually showing a heat ex-
changer-use fin pertaining to a first embodiment.
FIG. 2 is a diagram showing a cross section at po-
sition II-1l shownin FIG. 1 as seenin a predetermined
direction 91.

FIG. 3is adiagram used in the description of a guide
20.

FIG. 4 is a diagram showing a cross section at po-
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sition IV-IV shown in FIG. 3 as seen in the predeter-
mined direction 91.

FIG. 5is a diagram used in the description of a guide
2 pertaining to a second embodiment.

FIG. 6 is a diagram showing a cross section at po-
sition VI-VI shown in FIG. 5 as seen in the predeter-
mined direction 91.

EXPLANATION OF THE REFERENCE SIGNS

[0023]

1 Heat Exchanger-Use Fin
2 Guide

11 Fin Body

12 Holes

13 Collars

14 Erect Portions

21 First Grooves

2la Inner Walls

22 Second Grooves

91 Predetermined Direction
101,102 Straight Lines

111 Surface

131 Outer Peripheries
132,141 Distal Ends

301 Spaces

D1,D2 Depths

hi, h2 Heights

BEST MODE FOR CARRYING OUT THE INVENTION
First Embodiment

[0024] FIG.lisadiagram conceptually showingaheat
exchanger-use fin 1 pertaining to the present embodi-
ment. FIG. 2 is a diagram showing a cross section at
position II-Il shown in FIG. 1 as seen in a predetermined
direction 91.

[0025] The heatexchanger-usefin 1isaheatexchang-
er-use fin attached to heat transfer tubes and is equipped
with a fin body 11, plural collars 13 and erect portions 14
and 15.

[0026] The heat exchanger-use fin 1 is obtained by
working a single sheet of heat transfer material, for ex-
ample. Specifically, the collars 13 are obtained by, for
example, pressing the sheet of heat transfer material.
The erect portions 14 and 15 are obtained by cutting and
raising and working the sheet of heat transfer material
[0027] The fin body 11 extends in the predetermined
direction 91, and plural holes 12 into which the heat trans-
fer tubes are inserted are disposed in the fin body 11.
The plural holes 12 are disposed along the predeter-
mined direction 91.

[0028] The plural collars 13 are all annular and are
disposed on the same side with respect to the fin body
11. The collars 13 are erected surrounding the holes 12
such that one collar 13 surrounds each hole 12.
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[0029] Whenthe heatexchanger-use fin 1is seenfrom
the collars 13 side, the collars 13 are all disposed in the
following state. That is, the collars 13 are disposed be-
tween two straight lines 101 and 102 that extend in the
predetermined direction 91 on a surface 111 of the fin
body 11. Additionally, outer peripheries 131 of the collars
13 contact the straight lines 101 and 102.

[0030] Theerectportions 14 are erected onthe fin body
11 on the same side as the collars 13 and are positioned
outside the two straight lines 101 and 102. The erect
portions 14 are not in positions on the straight lines 101
and 102. Distal ends 141 (positions r1) of the erect por-
tions 14 are in higher positions than distal ends 132 (po-
sitions r2) of the plural collars 13 when seen from the
surface 111 (FIG. 2).

[0031] Theerectportions15are erected onthe finbody
11 on the same side as the collars 13 and are positioned
between the two straight lines 101 and 102. The erect
portions 15 are not in positions on the straight lines 101
and 102. Distal ends 151 of the erect portions 15 are in
lower positions than the distal ends 132 of the collars 13
when seen from the surface 111 (FIG. 2).

[0032] A guide 20 that is used in the heat exchanger-
use fin 1 will be described using FIG. 3 and FIG. 4. FIG.
4 is a diagram showing a cross section at position IV-IV
shown in FIG. 3 as seen in the predetermined direction
91 and shows the guide 20 in a state where it is used in
the heat exchanger-use fin 1.

[0033] The guide 20 includes guide portions 201 and
202 and a connecting portion 203. In FIG. 3, the positions
where the guide portions 201 and 202 are disposed are
indicated by hatching. Specifically, the guide portions 201
and 202 respectively extend along the straight lines 101
and 102 and slidably sandwich the plural collars 13. By
sliding the collars 13 between the guides 201 and 202,
the heat exchanger-use fin 1 can be moved to a prede-
termined position.

[0034] Because the erect portions 14 and 15 are not
in positions on the straight lines 101 and 102 as men-
tioned above, it is easy to dispose the guide portions 201
and 202 respectively on the straight lines 101 and 102.
[0035] The connecting portion 203 interconnects the
guide portions 201 and 202 on the opposite side of the
fin body 11. The collars 13 sandwiched by the guides
201 and 202 are blocked off by the connecting portion
203 on the opposite side of the fin body 11.

[0036] The guide portions 201 and 202 contact the sur-
face 111 of the fin body 11 (FIG. 4). The connecting por-
tion 203 contacts the collars 13 (FIG. 4). Thus, there are
no longer gaps between the guide portions 201 and 202
and the fin body 11 and between the collars 13 and the
connecting portion 203.

[0037] Thus, a space 301 (indicated by hatching in
FIG. 3) between the collars 13 that are mutually adjacent
in the predetermined direction 91 can be placed in a sub-
stantially hermetically sealed state by the guide portions
201 and 202 and the connecting portion 203. Because
the erect portions 14 are positioned outside of the two
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straight lines 101 and 102, the erect portions 14 do not
hinder the connecting portion 203 from contacting the
collars 13.

[0038] Because the space 301 is placed in a substan-
tially hermetically sealed state by the guide 20, air in the
space 301 can be evacuated to lower the air pressure in
the space 301. Thus, the heat exchanger-use fin 1 can
be drawn to the guide 20 even without holding the heat
exchanger-use fin 1 from the opposite side of the guide
20. Thus, the heat exchanger-use fin 1 is easy to handle
in the manufacturing process.

[0039] A heat exchanger can be obtained by inserting
heat transfer tubes into the plural holes 12 disposed in
the aforementioned heat exchanger-use fin 1.

[0040] According tothe aforementioned heatexchang-
er-use fin 1, the distal ends 141 of the erect portions 14
are in higher positions than the distal ends 132 of the
collars 13, so air flowing into the heat exchanger can be
efficiently agitated. Thus, heat exchange efficiency rises.

Second Embodiment

[0041] In the present embodiment, a guide 2 that is
used in the heat exchanger-use fin 1 that has been de-
scribed in the first embodiment will be described using
FIG. 5 and FIG. 6. FIG. 6 is a diagram showing a cross
section at position VI-VI shown in FIG. 5 as seen in the
predetermined direction 91 and shows the guide 2 in a
state where itis used in a plurality of the heat exchanger-
use fins 1.

[0042] The heat exchanger-use fins 1 all extend along
the predetermined direction 91 and are respectively ar-
ranged in a direction 93. The guide 2 is used in these
plural heat exchanger-use fins 1. Here, the direction 93
is perpendicular to the predetermined direction 91 and
is along the surface 111 of the fin body 11.

[0043] The guide 2 is, as its members, equipped with
a plurality of the guides 20 (hereinafter called "the guide
members 20") that have been described in the first em-
bodiment and connecting portions 204. In FIG. 5, like
what is shown in FIG. 3, the positions where the guide
portions 201 and 202 of the guide 2 are disposed are
indicated by hatching.

[0044] The guide members 20 are plurally disposed
along the direction 93 such that one each corresponds
to each of the plural heat exchanger-use fins 1. Specifi-
cally, the plurality of collars 13 belonging to the same
heat exchanger-use fins 1 are sandwiched by the guide
portions 201 and 202 belonging to the same guide mem-
bers 20.

[0045] Thus, the collars 13 of one of the heat exchang-
er-use fins 1 slide between the guide portions 201 and
202 of one of the guide members 20 (FIG. 5). Because
the guide 2 is equipped with a plurality of the guide mem-
bers 20, a plurality of the heat exchanger-use fins 1 can
be moved in parallel to predetermined positions by the
guide 2.

[0046] Spaces enclosed by the guide portions 201 and
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202 and the connecting portions 203 belonging to the
same guide members 20 can be understood as first
grooves 21 (FIG. 6) disposed in the guide 2. Because
the guides 201 and 202 extend along the predetermined
direction 91, the first grooves 21 can be understood as
extending in the predetermined direction 91.

[0047] Additionally, in view of the fact that the plurality
of collars 13 belonging to the same heat exchanger-use
fin 1 are sandwiched by and slide between the guide
portions 201 and 202 belonging to the same guide mem-
ber 20, it can be understood that the plurality of collars
13 belonging to the same heat exchanger-use fin 1 are
slidably fitted into one of the first grooves 21.

[0048] A depth D1 of the first grooves 21 is substan-
tially equivalent to a height h1 of the collars 31 when seen
from the surface 111 of the fin body 11 (FIG. 6). Thus,
when the plurality of collars 13 belonging to the same
heat exchanger-use fin 1 are fitted into one of the first
grooves 21, it is difficult for a gap to form between the
distal ends 132 of the collars 13 and an inner wall 21 a
of the first groove 21.

[0049] Thus, the spaces 301 (indicated by hatching in
FIG. 5) between the collars that are mutually adjacent in
the predetermined direction 91 can be placed in a sub-
stantially hermetically sealed state by the collars 13 and
the inner walls 21a of the first grooves 21.

[0050] By placingthe spaces 301 inasubstantially her-
metically sealed state, for example, air in the spaces 301
can be evacuated to lower the air pressure in the spaces
301. Thus, the heat exchanger-use fins 1 can be pulled
to the guide 2 even without holding the heat exchanger-
use fins 1 from the opposite side of the guide 2. Thus,
the heat exchanger-use fins 1 are easy to handle in the
manufacturing process.

[0051] The connecting portions 204 interconnect the
guides 20 that are mutually adjacent in the direction 93.
Specifically, the connecting portions 204 interconnect the
connecting portions 203 of the guide members 20. The
erect portions 14 fit in spaces that are enclosed by the
guide members 20 that are mutually adjacent in the di-
rection 93 and by the connecting portions 204.

[0052] Spaces enclosed by the guide portions 201 and
202 that belong to different guide members 20 and are
mutually adjacent in the direction 93 and by the connect-
ing portions 204 can be understood as second grooves
22 (FIG. 6) disposed in the guide 2. Because the guide
members 20 are plurally disposed along the direction 93
and the guides 201 and 202 extend along the predeter-
mined direction 91, the second grooves 22 can be un-
derstood as extending in the predetermined direction 91
and being disposed alternately with the first grooves 21
in the direction 93.

[0053] Additionally, in view of the fact that the erect
portions 14 fitin the spaces enclosed by the guide mem-
bers 20 that are mutually adjacent in the direction 93 and
by the connecting portions 204, the erect portions 14 be-
longing to the same heat exchanger-use fins 1 as the
collars 13 that fit into the first grooves 21 can be under-
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stood as being fitted in the second grooves 22 that are
adjacent to the first grooves 21.

[0054] Surfaces 204a of the connecting portions 204
on the fin body 11 side are further withdrawn toward the
opposite side of the fin body 11 than surfaces 203a of
the connecting portions 203 on the fin body 11 side (FIG.
6). To describe this using the first and second grooves
21 and 22, the second grooves 22 are deeper than the
first grooves 21. According to this aspect, it is difficult for
the distal ends 141 of the erect portions 14 to contact the
surfaces 204a of the connecting portions 204.

[0055] InFIG. 6, a case is shown where a depth D2 of
the second grooves 22 is larger than a height h2 of the
erect portions 14 when seen from the surface 111 of the
finbody 11. According to this configuration, the erect por-
tions 14 do not contact the guide 2.

[0056] When the guide 2 is removed from the heat ex-
changer-use fins 1 and seen, the guide 2 can be under-
stood as follows. That is, in the guide 2, the first and
second grooves 21 and 22 that extend in a certain direc-
tion are disposed alternately in a direction perpendicular
to that direction.

Claims

1. Aheatexchanger-use fin (1) that is attached to heat
transfer tubes, the heat exchanger-use fin compris-

ing:

a fin body (11) that extends in a predetermine
direction (91) and in which plural holes (12) into
which the heat transfer tubes are inserted are
disposed along the predetermined direction;
aplurality of annular collars (13) that are erected
surrounding the holes, such that one collar sur-
rounds each hole, on the same side with respect
to the fin body; and

erect portions (14) that are erected on the fin
body on the same side as the collars, wherein
when the fin is seen from the collars side, the
collars are all disposed between two straight
lines (101, 102) that extend along the predeter-
mined direction on a surface (111) of the fin
body, with outer peripheries (131) of the collars
contacting the two straight lines,

the erect portions are positioned outside the two
straight lines, and

distal ends (141) of the erect portions are in high-
er positions than distal ends (132) of the collars
when seen from the surface.

2. A heat exchanger comprising:

the heat exchanger-use fin (1) according to
claim 1; and

heat transfer tubes that are inserted into the
holes (12) disposed in the heat exchanger-use
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fin.

A guide (2) that is used in the heat exchanger-use
fin (1) according to claim 1, wherein first and second
grooves (21, 22) that extend in a certain direction
are disposed alternately in a direction perpendicular
to that direction, and the second grooves (22) are
deeper than the first grooves (21).

The guide according to claim 3, wherein adepth (D1)
of the first grooves (21) is substantially equivalent to
a height (h1) of the collars (13) when seen from the
surface (111) of the fin body (11).

The guide according to claim 3 or claim 4, wherein
a depth (D2) of the second grooves (22) is larger
than a height (h2) of the erect portions (14) when
seen from the surface (111) of the fin body (11).

A method of using the guide (2) according to any one
of claim 3 to claim 5, the method comprising:

slidably fitting the plurality of collars (13) belong-
ing to the same heat exchanger-use fin (1) into
one of the first grooves (21) in the guide; and
fitting, into the second groove (22) that is adja-
cent to the first groove, the erect portions (14)
belonging to the same heat exchanger-use fin
as the collars that fit into that first groove.

The guide use method according to claim 6, further
comprising evacuating air in a space (301) that is
enclosed by the collars (13) that belong to the same
heat exchanger-use fm (1) and are mutually adjacent
in a predetermined direction (91) and by an inner
wall (21a) of the first groove (21).
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extent that no meaningful international search can be carried out, specifically:

The matter "... first and second grooves (21, 22) extending in a direction. ..
in the direction vertical to that direction" is disclosed in claim 3. Since
it is not clear what direction "a direction" means, we cannot present an
opinion.

(continued to extra sheet)

3. |:| Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

L. I:l As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. I:l As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. I:l As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. I:l No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest L] The additional scarch fees were accompanied by the applicant’s protest and, where applicable,
the payment of a protest fee.

I:I The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.
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opinion by the same reason.

Concerning claims 4-7 dependent on claim 3, we cannot also present an
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REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.
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