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(54) Heat exchanger

(57) A heat exchanger includes a pair of header
pipes (2, 3), a plurality of heat transfer tubes (4), and a
desiccant container (18) containing a desiccant (12) in-
serted into a header pipe (3).

The desiccant container (18) is formed as a tubular
body having an opening (19) which extends continuous-
ly in the longitudinal direction of the body over the entire
length of the body. The desiccant container (18) is easily
deformed in its radial direction, the desiccant (12) can
be easily inserted into the container (18) and the con-
tainer (18) can be easily inserted into the header pipe

(3).
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Description

[0001] The present invention relates to a heat ex-
changer used for an air conditioner for vehicles, and
more specifically to a heat exchanger in which a desic-
cant container containing a desiccant is inserted into a
header pipe, suitable for use as a heat exchanger such
as a condenser equipped with a receiver.

[0002] In a heat exchanger, for example, in a con-
denser equipped with a receiver wherein a receiver is
integrally incorporated into a condenser, a desiccant
container containing a desiccant is inserted into at least
one of a pair of header pipes. For example, as shown
in Figs. 13 and 14, a plurality of heat transfer tubes 101
are inserted into a header pipe 102, and fins 112 are-
disposed on both sides of each heat transfer tube 101.
A desiccant container 105 containing a desiccant 104,
which is charged in bags 103 having a liquid permeabil-
ity, is inserted into header pipe 102. Desiccant container
105 is supported by support members 106 and 107. The
lower part of desiccant container 105 is inserted into a
strainer portion 108. Lids 111 and 112 are provided on
the ends of header pipe 102, and strainer portion 108 is
supported by the lid 111.

[0003] In such a heat exchanger, refrigerant flowing
into header pipe 102 from heat transfer tubes 101 posi-
tioned above support member 107 flows into desiccant
container 105 through openings 113 provided on the
desiccant container 105, and after moisture is removed
from the refrigerant by desiccant 104, the refrigerant is
stored temporarily in a liquid storing portion 114 formed
at a portion below the support member 107 in the header
pipe 102, and then flows into heat transfer tubes 101
forming a subcooling core communicated with the liquid
storing portion 114.

[0004] In the above-described heat exchanger, how-
ever, since desiccant container 105 containing desic-
cant 104 is formed as a tubular body which is provided
with a plurality of openings 113 on the outer surface and
made of a resin or a metal (for example, a pure alumi-
num or an aluminum alloy), there may be the following
problems. For example, in a case where desiccant con-
tainer 105 is formed by molding such as injection mold-
ing, it may be necessary to provide a draft portion for a
die, such as a tapered portion 115 shown in Fig. 15.
Therefore, the inner surface of desiccant container 105
is formed such that the inner diameter is gradually de-
creasing toward the central portion in the longitudinal
direction. As a result, the workability for inserting bags
103 enclosing desiccant 104 into the desiccant contain-
er 105 may be deteriorated remarkably. Further, in order
to form tubular desiccant container 105 having openings
113 on the outer surface by injection molding, because
it is necessary to employ complicated insert-die struc-
ture and sliding structure, not only the die becomes ex-
pensive but also troubles on the molding are likely to
occur frequently.

[0005] In order to avoid forming of the above-de-
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scribed tapered draft portion and improve the workability
for inserting bags 103 into desiccant container 105, a
method for forming a resin or metal straight pipe and
processing openings 113 thereon may be considered.
In such a method, however, the cost for manufacturing
desiccant container 105, and ultimately, the total cost
for manufacturing the heat exchanger, may remarkably
rise by increase of the processing steps.

[0006] Furthermore, in the above-described heat ex-
changer, in order to improve the workability for inserting
desiccant container 105 into header pipe 102, the diam-
eters of insertion holes 116 and 117 of support members
106 and 107 are set slightly greater than the outer di-
ameter of the desiccant container 105. Namely, there
inevitably exist clearances between the outer surface of
desiccant container 105 and the inner surfaces of inser-
tion holes 116 and 117. By this structure, for example,
when the heat exchanger is mounted on a vehicle for
use for an air conditioner, noise may occur by vibration
of desiccant container 105, or foreign materials gener-
ated by abrasion ascribed to the contact between the
desiccant container 105 and support members 106 and
107 may be entrapped into the circulating fluid.

[0007] Accordingly, it would be desirable to provide an
improved structure for a heat exchanger which may in-
crease the workability for inserting desiccant into a des-
iccant container, which may reduce the cost for manu-
facturing the desiccant container, and which may in-
crease the workability for the assembly of the heat ex-
changer as a whole, while may achieve cost down of the
heat exchanger.

[0008] Further, it would be desirable to provide an im-
proved heat exchanger which may exhibit a high heat
exchange ability, increasing the workability for the as-
sembly of the heat exchanger as a whole.

[0009] Furthermore, it would be desirable to provide
an improved structure for a heat exchanger which may
prevent occurrence of noise or entering of foreign ma-
terials into circulating fluid, even if the heat exchanger
is used for an air conditioner for vehicles.

[0010] The structure of a heat exchanger according
to the present invention is herein provided. The heat ex-
changer includes a pair of header pipes, a plurality of
heat transfer tubes interconnecting the pair of header
pipes and extending in parallel to each other, and a des-
iccant container containing a desiccant inserted into at
least one of the pair of header pipes. The desiccant con-
tainer comprises a tubular body having an opening
which extends continuously in the longitudinal direction
of the tubular body over the entire length of the tubular
body.

[0011] The tubular body forming the desiccant con-
tainer may be formed as a C shape in cross section. The
above-described desiccant container may be easily
manufactured, for example, by roll forming a flat plate
so thatan opening extending in the longitudinal direction
is formed, or by providing a notch extending continuous-
ly in the longitudinal direction to a straight pipe having
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a circular, oval, track-type or polygonal cross section.
[0012] The opening of the desiccant container prefer-
ably has an angle of circumference in the cross section
of the desiccant container in a range of 10 degrees to
90 degrees. Ifless than 10 degrees, the size of the open-
ing becomes too small and the flow resistance into the
interior of the desiccant container may become increase
remarkably. On the other hand, if more than 90 degrees,
the size of the opening becomes too large and the
strength for retaining the desiccant by the desiccant
container may decrease.

[0013] The direction of the opening of the desiccant
container may be decided depending upon use of the
heat exchanger, more concretely, depending upon the
flow state of fluid flowing into the header pipe. For ex-
ample, a structure may be employed wherein the open-
ing is disposed so that a fluid, discharged from the heat
transfer tubes into a header pipe, flows into the desic-
cant container through the opening after the fluid flows
between an outer surface of the desiccant container and
an inner surface of the header pipe. This structure is
desirable for a case where, if the opening is disposed
on the insertion side of heat transfer tubes, because re-
frigerant from the heat transfer tubes directly flows into
the desiccant container through the opening, the flow of
the refrigerant in the desiccant container may be dis-
turbed, or because liquid refrigerant discharged from the
opening positioned at a liquid storing portion flows di-
rectly into heat transfer tubes forming a subcooling core,
bubbles may be generated and gas/liquid separation
may become insufficient, and therefore, gaseous phase
refrigerant is likely to enter into the subcooling core,
thereby causing the efficiency of cooling to decrease. In
this case, the opening is preferably disposed within a
region having an angle of circumference of 270 degrees
ata side opposite to a side inserted with the heat transfer
tubes into the header pipe.

[0014] Alternatively, a structure may also be em-
ployed wherein the opening is disposed at a side insert-
ed with the heat transfer tubes into the header pipe. This
structure is desirable for a case where, if the opening is
disposed on the side opposite to the tube insertion side,
because refrigerant from the heat transfer tubes once
collide with the outer surface of the desiccant container
and thereafter flows in a space between the outer sur-
face of the desiccant container and the inner surface of
the header pipe, during this flow there may occur a rel-
atively great pressure loss, or even in the liquid storing
portion, because the refrigerant flows into the tubes
forming the subcooling core after the liquid refrigerant
discharged through the opening flows in a space be-
tween the outer surface of the desiccant container and
the inner surface of the header pipe, similarly there may
occur a relatively great pressure loss. In this case, the
opening is preferably disposed within a region having
an angle of circumference of 180 degrees at the side
inserted with the heat transfer tubes into the header

pipe.
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[0015] Further, in the present invention, the following
structure may be employed in order to prevent noise
from generating or to prevent foreign materials from en-
tering into heat-exchange fluid.

[0016] Namely, a structure may be employed wherein
an annular support member having an insertion hole in-
serted with the desiccant container is provided in the
header pipe, and the desiccant container is fixed to an
inner circumferential surface of the insertion hole of the
support member.

[0017] In this structure, the desiccant container may
be fixed to the support member by brazing. The heat
exchanger according to the present invention is usually
manufactured by making a temporary assembly condi-
tion of respective parts and brazing all the parts in a fur-
nace at a time. Therefore, the brazing between the des-
iccant container and the support member can also be
performed in the furnace together with the brazing of
other parts. Further, after the desiccant container is in-
serted into the header pipe, the desiccant container may
be fixed to the support member by enlarging the diam-
eter of the desiccant container.

[0018] A notch may be provided to the annular sup-
port member on its periphery. The notch is formed, for
example, as a sector. The pressure loss of the fluid in
the header pipe may be reduced by providing such a
notch.

[0019] Further, a slit extending in the circumferential
direction may be provided to the header pipe for insert-
ing the support member into the header pipe. By provid-
ing such a slit, the support member can be inserted into
the header pipe easily and at a high positional accuracy.
[0020] The tubular body forming the desiccant con-
tainer may be made of a resin or a metal such as a pure
aluminum or an aluminum alloy.

[0021] The heat exchanger according to the present
invention may be applied broadly to any type of heat ex-
changer in which a desiccant container containing des-
iccant is inserted into a header pipe. Particularly, the
structure of the heat exchanger according to the present
invention is suitable to a subcooling-type condenser
wherein a liquid storing portion is formed in a lower por-
tion of a header pipe and the condenser has arefrigerant
condensation core for condensing refrigerant and a sub-
cooling core for supercooling refrigerant condensed by
the refrigerant condensation core.

[0022] Inthe heat exchanger according to the present
invention, the desiccant container comprises a tubular
body having an opening which extends continuously in
the longitudinal direction of the tubular body over the
entire length of the tubular body.

[0023] Such a tubular body may be easily manufac-
tured at a single process, for example, by roll forming a
single flat plate so as to form a gap between both ends
thereof, or by providing a notch extending continuously
in the longitudinal direction to a straight pipe on the mar-
ket, or by injection molding or extrusion molding. Fur-
ther, since the opening can be widened toward both
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sides by elastic deformation of the tubular body when
desiccant is inserted into the tubular body, the workabil-
ity of the insertion of the desiccant may be increased.
[0024] Moreover, after the insertion of the desiccant,
the desiccant may be securely retained in the tubular
body by the elastic recovery of the tubular body.
[0025] Further, by providing the above-described
opening, since the diameter of the desiccant container
can be decreased by the elastic deformation of the des-
iccant container as compared of the diameter at its free
condition when the desiccant container is inserted into
the header pipe, the desiccant container may be insert-
ed into and through the support member very easily.
After the desiccant container is inserted into the header
pipe, because the desiccant container is returned to be
in the initial free condition in diameter before the inser-
tion by its elastic recovering force, if the diameter of the
desiccant container at its free condition is set to a diam-
eter equal to or slightly larger than the diameter of the
insertion hole of the support member, the outer surface
of the desiccant container may be naturally brought into
contact with the inner circumferential surface of the in-
sertion hole of the support member, and the desiccant
container may be fixed easily and securely at a proper
position in the header pipe. Moreover, when the desic-
cant container is connected to the support member at
this state by, for example, brazing, the desiccant con-
tainer may be fixed at a proper position with a high ac-
curacy relative to the support member.

[0026] Thus, in the heat exchanger according to the
present invention, the desiccant container may be man-
ufactured at a single process very easily and with a low
cost, the insertion of the desiccant into the desiccant
container and the insertion of the desiccant container
into the support member may be both facilitated, and
therefore, the workability for assembly of the whole of
the heat exchanger may be increased and the cost for
the manufacture of the heat exchanger may be reduced.
[0027] Further, when the opening of the desiccant
container is disposed within a region at a side opposite
to the tube insertion side, because the refrigerant dis-
charged from the tubes may be rectified and the refrig-
erant may flow into the desiccant container through the
opening at a stable flow condition, the disturbance of the
flow and the liquid level in the desiccant container may
be prevented. Therefore, the gas/liquid separation in the
desiccant container may be well performed, gaseous-
phase refrigerant may be prevented from entering into
the subcooling core, and the cooling ability may be in-
creased.

[0028] Alternatively, when the opening of the desic-
cant container is disposed within a region at the tube
insertion side, because the pressure loss ascribed to the
fluid passing through the opening of the desiccant con-
tainer may be greatly decreased and the total pressure
loss in the heat exchanger may be greatly decreased,
the heat exchange performance may be improved.
[0029] Furthermore, when the structure for fixing the
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desiccant container to the inner circumferential surface
of the support member is employed, because the des-
iccant container may be fixed to the support member
securely and easily at a proper position, the occurrence
of the vibration of the desiccant container may be pre-
vented even if a vibration force is applied to the heat
exchanger. Therefore, occurrence of noise and gener-
ation of foreign materials may be appropriately prevent-
ed.

[0030] Further objects, features, and advantages of
the present invention will be understood from the follow-
ing detailed description of the preferred embodiments
of the present invention with reference to the accompa-
nying figures.

[0031] Embodiments of the invention are now de-
scribed with reference to the accompanying figures,
which are given by way of example only, and are not
intended to limit the present invention.

Fig. 1 is an elevational view of a heat exchanger
according to a first embodiment of the present in-
vention.

Fig. 2 is an enlarged, vertical sectional view of a first
header pipe of the heat exchanger depicted in Fig.
1.

Fig. 3is an enlarged, cross-sectional view of the first
header pipe of the heat exchanger depicted in Fig.
1.

Fig. 4 is a perspective view of a desiccant container
of the heat exchanger depicted in Fig. 1.

Fig. 5 is a cross-sectional view of a header pipe of
a heat exchanger according to a second embodi-
ment of the present invention.

Fig. 6 is a cross-sectional view of a header pipe of
a heat exchanger according to a modification of the
second embodiment depicted in Fig. 5.

Fig. 7 is a cross-sectional view of a header pipe of
a heat exchanger according to a third embodiment
of the present invention.

Fig. 8 is a cross-sectional view of a header pipe of
a heat exchanger according to a fourth embodiment
of the present invention.

Fig. 9 is a plan view of a support member depicted
in Fig. 8.

Fig. 10 is a perspective view of a desiccant contain-
er of the heat exchanger depicted in Fig. 8.

Fig. 11 is a partial perspective view of a header pipe
of the heat exchanger depicted in Fig. 8.

Fig. 12 is a partial, vertical sectional view of the
header pipe depicted in Fig. 11.

Fig. 13 is a vertical sectional view of a header pipe
of a conventional heat exchanger into which a des-
iccant container is inserted.

Fig. 14 is a cross-sectional view of the header pipe
depicted in Fig. 13.

Fig. 15 is a schematic vertical sectional view of the
desiccant container of the heat exchanger depicted
in Fig. 13.
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Fig. 16 is a partial, cross-sectional view of a con-
ventional heat exchanger showing a supporting
state of a desiccant container by a support member.

[0032] Referring to Figs. 1 to 4, a heat exchanger ac-
cording to a first embodiment of the present invention is
provided. This embodiment shows a case where the
present invention is applied to a condenser equipped
with a receiver, in particular, to a subcooling-type con-
denser.

[0033] In Fig. 1, subcooling-type condenser 1 com-
prises a second header pipe 2 and a first header pipe 3
extending in a vertical direction and in parallel to each
other, and a plurality of heat transfer tubes 4 fluidly in-
terconnecting the pair of header pipes 2 and 3 and ex-
tending in parallel to each other. Corrugated fins 5 are
interposed between the respective adjacent heat trans-
fer tubes 4 and outside of the outermost heat transfer
tubes 4 as outermost fins. An inlet pipe 6 for refrigerant
is provided on the upper portion of second header pipe
2 and an outlet pipe 7 for refrigerant is provided on the
lower portion of the second header pipe 2, respectively.
[0034] A partition 8 is provided in second header pipe
2, and the inside of the second header pipe 2 is divided
into an upper space and a lower space by the partition
8. By this partition 8, the heat-exchange area of the heat
exchanger, in which the plurality of heat transfer tubes
4 are arranged, is parted into a refrigerant condensation
core 9 for condensing refrigerant introduced into the
condenser 1 and a subcooling core 10 for supercooling
the refrigerant condensed by the refrigerant condensa-
tion core 9. Namely, the whole of the core of condenser
1is parted into refrigerant condensation core 9 and sub-
cooling core 10 by providing partition 8 in second header
pipe 2 which is integrally formed. In this embodiment,
the refrigerant path of refrigerant condensation core 9,
which is formed by a plurality of parallel heat transfer
tubes 4 in the region of refrigerant condensation core 9,
is formed as a single-direction path. Therefore, the re-
frigerantintroduced from inlet pipe 6 into second header
pipe 2 passes through respective heat transfer tubes 4
of refrigerant condensation core 9 at a state of a single-
direction passage, and then flows into first header pipe
3. After the refrigerant flows in first header pipe 3 down
to the entrance portion of subcooling core 10, the refrig-
erant enters into respective heat transfer tubes 4 of the
subcooling core 10, passes through the heat transfer
tubes, and then flows out from outlet pipe 7. However,
the portion of refrigerant condensation core 9 may be
formed as a form having two or more refrigerant pas-
sage directions.

[0035] Further, in this embodiment, a rate of area oc-
cupancy of the portion of subcooling core 10 relative to
the entire area of the core portion of subcooling-type
condenser 1 is set at about 10%. According to an ex-
periment with the present invention, this occupancy rate
preferably is within a range of about 5% to about 12%.
By setting the occupancy rate within this range, an op-
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timum degree of supercooling may be realized while
suppressing increases in pressure on a high pressure
side, that are caused by space limitations due to the in-
stallation of the condenser in an engine compartment of
avehicle. In particular, such pressure increases are sup-
pressed by a structure for subcooling within a limited
condenser size. Further, an optimum degree of super-
cooling may be realized while avoiding increases in fuel
consumption of the vehicle accompanying increases on
the high pressure side.

[0036] Further, in this embodiment, in first header pipe
3, at least the header portion corresponding to the en-
trance portion of subcooling core 10 is formed as liquid
refrigerant storage portion 11 (liquid storing portion). Af-
ter moisture of the refrigerant sent from refrigerant con-
densation core 9 is removed, the refrigerant is tempo-
rarily stored in this liquid refrigerant storage portion 11,
and introduced therefrom into respective heat transfer
tubes 4 of subcooling core 10.

[0037] A desiccant unit 13 is inserted into first header
pipe 3, also as shown in Figs. 2 to 4. Desiccant unit 13
comprises bags 17 charged with desiccant 12 and hav-
ing a liquid permeability, and a desiccant container 18
containing these bags.

[0038] In this embodiment, desiccant container 18 is
formed as a tubular body having an opening 19 which
extends continuously in the longitudinal direction over
the entire length of the body. Desiccant container 18 with
opening 19 has a C-shaped cross section. Further, in
this embodiment, opening 19 of desiccant container 18
is disposed at a circumferential position in the cross sec-
tion of desiccant container 18 where refrigerant, dis-
charged from heat transfer tubes 4 forming refrigerant
condensation core 9 into header pipe 3, flows into des-
iccant container 18 through opening 19 after the refrig-
erant flows between the outer surface of desiccant con-
tainer 18 and the inner surface of header pipe 3. In other
words, opening 19 is disposed at a position where re-
frigerant discharged from heat transfer tubes 4 does not
flows directly into the inside of desiccant container 18.
Because refrigerant discharged from heat transfer tubes
4 does not flows directly into desiccant container 18, dis-
turbance of the flow and the liquid level in desiccant con-
tainer 18 may be prevented, and stable gas/liquid sep-
aration may be ensured. As shown in Fig. 3, size Cr of
opening 19 is set within a range of 10 degrees to 90
degrees in angle of circumference in the cross section
of desiccant container 18.

[0039] Desiccantcontainer 18 may be made of aresin
or a metal. Desiccant container 18 having opening 19
extending continuously in the longitudinal direction may
be manufactured easily at a single process, for example,
by roll forming a single flat plate so as to form a gap (an
opening) between both ends thereof, or by providing a
notch extending continuously in the longitudinal direc-
tion to a straight pipe on the market, or by injection mold-
ing or extrusion molding.

[0040] Desiccant container 18 is supported by annu-



9 EP 1 319 908 A1 10

lar support members 15 and 16. The lower portion of
desiccant container 18 is inserted into strainer 14 which
traps foreign materials entering in refrigerant. Strainer
14 is supported by a lid 20 screwed into an end of header
pipe 3. On the other end of header pipe 3, lid 21 is
brazed.

[0041] In this embodiment, since desiccant container
18 is formed as a tubular body having opening 19 con-
tinuously extending in the longitudinal direction, when
desiccant 12 (or bags 17 containing desiccant 12) is in-
serted into desiccant container 18, by enlarging opening
19 toward both sides and elastically deforming desic-
cant container 18, desiccant 12 may be easily inserted
into and contained in desiccant container 18, thereby
increasing the workability of insertion. Further, the form
of desiccant container 18 is returned to its original size
by its elastic recovery property after the insertion, des-
iccant 12 may be securely retained in desiccant contain-
er 18 inserted into header pipe 3.

[0042] Further, because the opening size Cr of open-
ing 19 is set within a range of 10 degrees to 90 degrees
in angle of circumference in the cross section of desic-
cant container 18, an excessive increase of flow resist-
ance of refrigerant introduced into desiccant container
18 may be prevented, while a sufficient retaining
strength for desiccant 12 may be ensured.

[0043] Fig. 5 depicts the cross section of a header
pipe portion of a heat exchanger according to a second
embodiment of the present invention. In this embodi-
ment, opening 19 of desiccant container 18 is directed
in the direction from which refrigerant, discharged from
heat transfer tubes 4 forming refrigerant condensation
core 9 into header pipe 3, flows into desiccant container
18 through opening 19 after the refrigerant flows be-
tween the outer surface of desiccant container 18 and
the inner surface of header pipe 3, and particularly,
opening 19 is disposed at a side opposite to the insertion
side of heat transfer tubes 4. However, opening 19 may
be disposed at another circumferential position, as
shown in a modification of the above-described embod-
iment as depicted in Fig. 6. Namely, opening 19 may be
disposed within a region having an angle of circumfer-
ence of 270 degrees at a side opposite to a side inserted
with heat transfer tubes 4 into header pipe 3. The em-
bodiment shown in Fig. 6 is substantially same as the
embodiment shown in Fig. 3. Further, also in these em-
bodiments, the size Cr of opening 19 preferably is set
within a range of 10 degrees to 90 degrees in angle of
circumference in the cross section of desiccant contain-
er 18.

[0044] In these embodiments, refrigerant sent from
heat transfer tubes 4 collides the outer surface of des-
iccant container 18, flows between the outer surface of
desiccant container 18 and the inner surface of header
pipe 3, and then enters into desiccant container 18
through opening 19, as shown by the arrows in Figs. 5
and 6. The refrigerant flows into desiccant container 18
at a stable flow condition while being rectified, and there-
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fore, disturbance of the flow and the liquid level of re-
frigerant in desiccant container 18 may be prevented,
the gas/liquid separation effect in the desiccant contain-
er 18 may be increased, and gaseous-phase refrigerant
may be prevented from entering into subcooling core 10.
Further, in liquid storing portion 11, because liquid re-
frigerant discharged through opening 19 does not enter
directly into heat transfer tubes 4 forming subcooling
core 10, gaseous-phase refrigerant may be further pre-
vented from entering into subcooling core 10. As a re-
sult, the cooling ability of condenser 1 may be greatly
increased.

[0045] Fig. 7 depicts the cross section of a header
pipe portion of a heat exchanger according to a third em-
bodiment of the present invention. In this embodiment,
opening 19 of desiccant container 18 is directed so as
to face the tube insertion side. However, the position of
opening 19 is not limited to this embodiment, and open-
ing 19 may be disposed within a region having an angle
of circumference of 180 degrees at the tube insertion
side as shown in Fig. 7. When opening 19 is disposed
within this region, because the amount of refrigerant, co-
inciding with the outer surface of desiccant container 18
after entering from heat transfer tubes 4 into header pipe
3, becomes very small, the pressure loss may be de-
creased.

[0046] Thus, inthis embodiment, since opening is dis-
posed so as to face the tube insertion side, refrigerant
discharged from heat transfer tubes 4 flows substantial-
ly directly into desiccant container 18 through opening
19. Namely, as shown by arrows in Fig. 7, without colli-
sion with the outer surface of desiccant container 18,
and without forming a bypass flow between the outer
surface of desiccant container 18 and the inner surface
of header pipe 3, the refrigerant enters into desiccant
container 18 at a condition of the shortest passage.
Therefore, the pressure loss may be greatly decreased.
Further, also in liquid storing portion 11, liquid refrigerant
flows directly into heat transfer tubes 4 forming subcool-
ing core 10 at a similar condition of the shortest pas-
sage, the pressure loss at this portion may also be de-
creased greatly.

[0047] Figs. 8 to 12 depict a fourth embodiment of the
present invention. Desiccant container 18 is inserted
through insertion holes 22 and 23 of annular support
members 15 and 16, and the outer surface of desiccant
container 18 is brazed to the inner surfaces of insertion
holes 22 and 23 of support members 15 and 16. The
diameters of insertion holes 22 and 23 are set at a size
equal to or slightly smaller than the outer diameter of
desiccant container 18 which is in its free state. Support
members 15 and 16 are brazed to the inner surface of
header pipe 3. Sector-shaped notches 24 and 25 are
defined on support members 15 and 16. In this embod-
iment, the opening size of notches 24 and 25 is set at
about the same size as opening size Cr of opening 19
of desiccant container 18. Slits 26 and 27 for insertion
of support members 15 and 16 into header pipe 3 are
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defined on header pipe 3, as depicted in Figs. 11 and 12.
[0048] In this embodiment, because desiccant con-
tainer 18 has opening 19 continuously extending in the
longitudinal direction, when the desiccant container 18
is inserted into header pipe 3, the diameter of the des-
iccant container 18 may be decreased by its elastic de-
formation as compared with the diameter at its free
state. Therefore, desiccant container 18 may be easily
inserted even into insertion holes 22 and 23 which have
a diameter equal to or slightly smaller than the free-state
diameter of desiccant container 18. After desiccant con-
tainer 18 is inserted through insertion holes 22 and 23,
because the diameter of desiccant container 18 returns
to the initial diameter that is a diameter at free state, the
outer surface of desiccant container 18 comes into con-
tact with the inner surface of insertion holes 22 and 23,
and desiccant container 18 may be securely fixed at a
proper position in header pipe 3 via support members
15 and 16. Moreover, when all parts are brazed in a fur-
nace at that state, desiccant container 18 may be brazed
to support members 15 and 16 at a proper position with
a high accuracy. In such a condition, even in a case
where condenser 1 is used for an air conditioner for ve-
hicles, occurrence of the vibration of desiccant container
18 in header pipe 3 may be suppressed or prevented,
and generation of noise or foreign materials by the vi-
bration may be prevented.

[0049] Although desiccant container 18 is brazed to
support members 15 and 16 in this embodiment, after
insertion of desiccant container 18 into insertion holes
22 and 23 of support members 15 and 16, the desiccant
container 18 may be connected to support members 15
and 16 by enlarging the diameter of desiccant container
18 using a jig and the like.

[0050] Further, although desiccant container 18 made
of a metal is brazed to support members 15 and 16 in
this embodiment, it is possible to fix desiccant container
18 to support members 15 and 16 strongly and securely
only by the elastic recovery force of desiccant container
18 in the direction for enlarging the diameter of desic-
cant container 18, as described above. Therefore, it is
possible to make desiccant container 18 from a resin.
[0051] Further, since notches 24 and 25 are provided
on support members 15 and 16 in this embodiment, re-
frigerant in header pipe 3 may easily flow downward in
header pipe 3 by passing through notches 24 and 25.
Therefore, the pressure loss in header pipe 3 may be
suppressed small. However, the support structure is not
limited to this embodiment. It is possible to employ a
structure wherein notches are not provided to support
members 15 and 16, the support members 15 and 16
are formed as complete annular members, and desic-
cant container 18 is inserted into and fixed to the annular
support members 15 and 16.

[0052] Furthermore, in this embodiment, since slits 26
and 27 extending in a circumferential direction for insert-
ing support members 15 and 16 are provided on header
pipe 3 as shown in Figs. 11 and 12, it becomes possible
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to insert support members 15 and 16 into header pipe
3 through slits 26 and 27 to complete a temporary as-
sembly condition and thereafter braze the support mem-
bers 15 and 16 in a furnace together with other parts.
Therefore, in this embodiment, the workability for as-
sembly of heat exchanger 1 including the assembly of
support members 15 and 16 may be increased. Al-
though desiccant container 18 is fixed to support mem-
bers 15 and 16 in this embodiment, another structure
may be employed. For example, a fitting recess may be
provided on lid 21 instead of support member 15, and
the end portion of desiccant container 18 may be fitted
into and fixed to the recess.

Claims

1. A heat exchanger including a pair of header pipes,
a plurality of heat transfer tubes interconnecting
said pair of header pipes and extending in parallel
to each other, and a desiccant container containing
a desiccant inserted into at least one of said pair of
header pipes, characterized in that said desiccant
container comprises a tubular body having an open-
ing which extends continuously in the longitudinal
direction of said tubular body over the entire length
of said tubular body.

2. The heat exchanger according to claim 1, wherein
said desiccant container has a C-shaped cross sec-
tion.

3. The heat exchanger according to claim 1 or 2,
wherein said opening has an angle of circumfer-
ence in the cross section of said desiccant container
in a range of 10 degrees to 90 degrees.

4. The heat exchanger according to any preceding
claim, wherein said opening is disposed so that a
fluid, discharged from said heat transfer tubes into
said at least one of said pair of header pipes, flows
into said desiccant container through said opening
after the fluid flows between an outer surface of said
desiccant container and an inner surface of said at
least one of said pair of header pipes.

5. The heat exchanger according to claim 4, wherein
said opening is disposed within a region having an
angle of circumference of 270 degrees at a side op-
posite to a side inserted with said heat transfer
tubes into said at least one of said pair of header

pipes.

6. The heat exchanger according to any of claims 1 to
3, wherein said opening is disposed at a side insert-
ed with said heat transfer tubes into said at least
one of said pair of header pipes.
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The heat exchanger according to claim 6, wherein
said opening is disposed within a region having an
angle of circumference of 180 degrees at said side
inserted with said heat transfer tubes into said at
least one of said pair of header pipes.

The heat exchanger according to any preceding
claim, wherein an annular support member having
an insertion hole inserted with said desiccant con-
tainer is provided in said at least one of said pair of
header pipes, and said desiccant container is fixed
to an inner circumferential surface of said insertion
hole of said support member.

The heat exchanger according to claim 8, wherein
said desiccant container is fixed to said support
member by brazing.

The heat exchanger according to claim 8, wherein
said desiccant container is fixed to said support
member by enlarging a diameter of said desiccant
container.

The heat exchanger according to any of claims 8 to
10, wherein a notch is provided to said support
member.

The heat exchanger according to any of claims 8 to
11, wherein said at least one of said pair of header
pipes has a slit extending in the circumferential di-
rection of said at least one of said pair of header
pipes for inserting said support member into said at
least one of said pair of header pipes.

The heat exchanger according to any preceding
claim, wherein said desiccant container is made of
aresin.

The heat exchanger according to any of claims 1 to
12, wherein said desiccant container is made of a
metal.

The heat exchanger according to any preceding
claim, wherein said heat exchanger is formed as a
subcooling-type condenser which comprises a re-
frigerant condensation core for condensing refrig-
erant and a subcooling core for supercooling refrig-
erant condensed by said refrigerant condensation
core.
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