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(54) Heat exchanger

(57) A heat exchanger including a tube unit in which
a plurality of tubes (2) which are disposed in a stacked
state, a one side header tank part (4) which is provided
at one end side of the tube unit and in which a returning
tank chamber (12) is formed, an other side header tank
part (5) which is provided at other end side of the tube
unit and in which an inlet tank chamber (14) and an outlet
tank chamber (15) are formed, an inlet pipe connecting

part (18) and an outlet pipe connecting part (19) which
are provided on the other side header tank part (5), in-
clined sections (16) and (17) configured to incline to a
longitudinal direction of the tubes (2) being provided at
two locations on the other side header tank part (5), the
inlet pipe connecting part (18) and the outlet pipe con-
necting part (19) being provided on the inclined sections
(16) and (17), respectively.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a heat ex-
changer disposed in a limited space in a vehicle such as
an automobile.

Description of Related Art

[0002] A conventional heat exchanger of this kind is
disclosed in, for example, Japanese Patent Land-Open
No.5-34090.
[0003] As shown in FIG.2, the heat exchanger 100 in-
cludes a tube unit in which a plurality of tubes 101 are
disposed in a stacked state, a plurality of fins 102 which
are disposed between adjacent tubes, a one side header
tank part 103 which is provided at one end side of the
tube unit and in which a returning tank chamber 103a is
formed, an other side header tank part 104 which is pro-
vided at other end side of the tube unit and in which an
inlet tank chamber 104a and an outlet tank chamber 104b
are formed, an inlet pipe connecting part 105 provided
on the other side header tank part 104 and configured to
guide hot water to the inlet tank chamber 104a, and an
outlet pipe connecting part 106 provided on the other
side header tank part 104 and configured to discharge
cooling water from the outlet tank chamber 104b.
[0004] An inlet pipe 107 and an outlet pipe 108 which
are connected to a water jacket (not shown) of an engine
are connected to the inlet pipe connecting part 105 and
the outlet pipe connecting part 106, respectively.
[0005] In the above-mentioned structure, the hot water
entered the inlet tank chamber 104a through the inlet
pipe is introduced in the returning tank chamber 103a
passing through the tubes 101 communicating with the
inlet side tank chamber 104a, thereafter introduced in
the outlet tank chamber 104b passing through the tubes
101 communicating with the outlet tank chamber 104b,
and discharged through the outlet pipe from the outlet
tank chamber 104. Air around an outer periphery of each
of the tubes is heat-exchanged by the hot water passing
through the tubes 101, thereby the air is heated.
[0006] Here, it is required that if the heat exchanger
100 is installed in the automobile, the heat exchanger
100 is disposed in a limited in-car space in the automo-
bile. If the in-car space S has a trapezoidal shape, the
heat exchanger is disposed as shown in FIG.3.
[0007] However, in the above-mentioned conventional
heat exchanger 100, because the inlet pipe 107 and the
outlet pipe 108 must be disposed in a significantly pro-
jected state from a side surface of the heat exchanger
100, only a heat exchanger having a smaller width W
than a length L of the trapezoidal in-car space S can be
merely disposed. Accordingly, there is a problem that
heat exchange efficiency of the in-car space S is reduced.

SUMMARY OF THE INVENTION

[0008] Therefore, an object of the present invention is
to provide a heat exchanger capable of accomplishing
increased heat exchange efficiency of an in-car space of
the heat exchanger in a vehicle, having, in particular, a
trapezoidal shape.
[0009] To accomplish the above object, a heat ex-
changer according to one embodiment of the present in-
vention includes a tube unit in which a plurality of tubes
are disposed in a stacked state, a one side header tank
part which is provided at one end side of the tube unit
and in which a returning tank chamber is formed, an other
side header tank part which is provided at other end side
of the tube unit and in which an inlet tank chamber and
an outlet tank chamber are disposed adjacently in a
stacked direction of the tubes, an inlet pipe connecting
part provided on the other side header tank part and con-
figured to guide a fluid from an outside into the inlet tank
chamber, and an outlet pipe connecting part provided on
the other side header tank part and configured to eject
the fluid to an outside of the outlet tank chamber.
[0010] Inclined sections configured to incline to a lon-
gitudinal direction of the tubes are provided at two loca-
tions on the other side header tank part, and the inlet
pipe connecting part and the outlet pipe connecting part
are provided on the inclined sections, respectively.
[0011] If the number of the tubes which communicate
with the inlet tank chamber and are outward flow paths
is B1 and the number of the tubes which communicate
with the outlet tank chamber and are homeward flow
paths is B2, a relation between B1 and B2 is set to be
B1 > B2.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012]

FIG.1 is a sectional view showing a mounted state
of a heat exchanger according to one embodiment
of the present invention.
FIG.2 is a sectional view of a conventional heat ex-
changer.
FIG.3 is a sectional view showing a mounted state
of the conventional heat exchanger.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0013] Preferred embodiments pf the present inven-
tion will be explained in detail with reference to the ac-
companying drawings.
[0014] FIG.1 illustrates a mounted state of a heat ex-
changer according to one embodiment of the present in-
vention.
[0015] As shown in FIG.1, a trapezoidal in-car space
S having a width which gradually narrows as going from
an upper portion to a lower portion of the space is pro-
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vided in a vehicle, for example, automobile. A heat ex-
changer 1 for a vehicle’s air heating is provided in the in-
car space S. In this embodiment, the heat exchanger 1
is used for the vehicle’s air heating, but is not limited to
this heating, and any other heat exchanger may be used.
[0016] The heat exchanger 1 includes a tube unit in
which a plurality of tubes 2 are disposed in an upwardly
and downwardly stacked state, a plurality of fines 3 which
are disposed between adjacent tubes 2, respectively,
and a pair of header tank parts or one side header tank
part 4 and other side tank part 5 which are disposed at
both ends of the tube unit, respectively. The one and
other side header tank parts 4 and 5, the tubes 2 and the
fines 3 are made of a material having high heat conduc-
tivity, for example, aluminum.
[0017] Any fluid passes through the tubes 2 to perform
heat exchange. In this embodiment, the fluid is water.
[0018] The one side header tank part 4 and the other
side header tank part 5 include respectively header
plates 10a and 10b in which ends of the tubes 2 are in-
serted, and header covers 11a and 11b disposed to cover
the header plates 10a and 10b. A returning tank chamber
12 is formed in the one side header tank part 4 between
the header plate 10a and the header cover 11a. All the
tubes 2 are communicated with the returning tank cham-
ber 12.
[0019] An inlet tank chamber 14 and an outlet tank
chamber 15 are formed in the other side header tank part
5 by parting a space between the header plate 10b and
the header cover 11b by means of a partition 13. In this
embodiment, the inlet tank chamber 14 and the outlet
tank chamber 15 are disposed adjacently in a stacked
direction of the tubes 2. More specifically, the inlet tank
chamber 14 is disposed in a lower position of the tube
unit and the outlet tank chamber 15 is disposed in an
upper position of the tube unit, respectively.
[0020] The inlet tank chamber 14 are communicated
with a group of tubes disposed in the lower position of
the tube unit and the outer tank chamber 15 are commu-
nicated with a group of tubes disposed in the upper po-
sition of the tube unit.
[0021] The partition 13 is disposed in a position such
that if the number of the tubes 2 which communicate with
the inlet tank chamber 14 and are outward flow paths is
B1 and the number of the tubes 2 which communicate
with the outlet tank chamber 15 and are homeward flow
paths is B2, a relation between B1 and B2 is set to be
B1 > B2. Meanwhile, in this embodiment, the paths of all
the tubes 2 are set to be the same width in a passing
direction of supplied wind of the heat exchanger (vertical
direction to page space in FIG.1).
[0022] The header cover 11b of the other side header
tank part 5 has inclined sections 16 and 17 provided on
two mountain portions which are formed on the header
cover 11b. An inlet pipe connecting part 18 is provided
on the inclined section 16, and an outlet pipe connecting
part 19 is provided on the inclined section 17.
[0023] Here, in this embodiment, the inclined sections

16 and 17 are set to incline in a similar direction or parallel
and with a generally similar angle to each other. However,
the inclined sections are not limited to these arrange-
ments.
[0024] The inlet pipe connecting part 18 is communi-
cated with the inlet tank chamber 14 and connected to
one end of an inlet pipe 20. The other end of the inlet
pipe 20 is connected to a water jacket (not shown) of an
engine so that hot water heated by the engine is supplied
through the inlet pipe 20 to the inlet tank chamber 14.
The outlet pipe connecting part 19 is communicated with
the outlet tank chamber 15 and connected to one end of
an outlet pipe 21. The other end of the outlet pipe 21 is
connected to the water jacket (not shown) of the engine
so that cooling water cooled by the heat exchanger 1 is
discharged through the outlet pipe 21 to exterior of the
heat exchanger 1.
[0025] In the structure as mentioned above, the hot
water entered the inlet tank chamber 14 through the inlet
pipe 20 passes through the tubes 2 communicating with
the inlet tank chamber 14 and is introduced in the return-
ing tank chamber 12, thereafter, passes through the
tubes 2 communicating with the returning tank chamber
12 and the outlet tank chamber 15 and is introduced in
the outlet tank chamber 15, and is discharged from the
outlet tank chamber 15 through the outlet pipe 21 to the
exterior.
[0026] In this case, heat exchange is executed be-
tween the hot water passing in the tubes 2 and air which
is an outer heat exchanging medium passing around an
outer periphery of each of the tubes 2, thereby the air is
heated to contribute to heating in a vehicle interior.
[0027] In the above-mentioned heat exchanger 1, be-
cause the inlet pipe 20 and the outlet pipe 21 can be
disposed so that the pipes are not significantly projected
from a side surface of the heat exchanger 1 by providing
them on the inclined sections 16 and 17, a heat exchang-
er having a generally similar width W to a length L, for
example, a maximum depth of the trapezoidal in-car
space S can be provided, consequently, it is possible to
accomplish high heat exchange efficiency in the in-car
space S.
[0028] In the above-mentioned embodiment, if the
number of the tubes which communicate with the inlet
tank chamber and are outward flow paths is B1 and the
number of the tubes which communicate with the outlet
tank chamber and are homeward flow paths is B2, be-
cause a relation between B1 and B2 is set to be B1> B2,
the hot water having a large temperature difference from
circumferential air flows in each of the outward tubes 2,
on the contrary, the cooling water having a less temper-
ature difference from the circumferential air flows in each
of the homeward tubes 2, thereby the hot water having
high heat exchange efficiency has a slow flow speed,
and the cooling water having low heat exchange efficien-
cy has a rapid flow speed.
[0029] Consequently, it is possible to accomplish heat
exchange efficiency higher than a case where water
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flows through each of outward and homeward paths at
the same speed.
[0030] In the above-mentioned embodiment, the inlet
tank chamber 14 is disposed in the lower position of the
heat exchanger and the outlet tank chamber 15 is dis-
posed in the upper position of the heat exchanger, if air
generated in the water passing through each of the tubes
2 is guided to the outlet tank chamber 15 together with
the cooling water, because the air is smoothly guided to
the outlet pipe 21 through the outlet pipe connecting part
19 without accumulating at an upper side of the outlet
tank chamber 15, the ejection of the air can be efficiently
accomplished.
[0031] Meanwhile, in the above-mentioned embodi-
ment, although the heat exchanger 1 is installed in the
trapezoidal in-car space S in the vehicle, the present in-
vention can also be applied to a case where the heat
exchanger is installed in any trapezoidal in-car space oth-
er than the vehicle.
[0032] Although the preferred embodiments of the
present invention have been mentioned, it should be not-
ed that the present invention is not limited to these em-
bodiments, various modifications and changes can be
made to the embodiments.

Claims

1. A heat exchanger, comprising:

a tube unit in which a plurality of tubes (2) are
disposed in a stacked state;
a one side header tank part (4) which is provided
at one end side of the tube unit and in which a
returning tank chamber (12) is formed;
an other side header tank part (5) which is pro-
vided at other end side of the tube unit and in
which an inlet tank chamber (14) and an outlet
tank chamber (15) are disposed adjacently in a
stacked direction of the tubes (2);
an inlet pipe connecting part (18) provided on
the other side header tank part (5) and config-
ured to guide fluid from an outside into the inlet
tank chamber (14); and
an outlet pipe connecting part (19) provided on
the other side header tank part (5) and config-
ured to discharge the fluid to an outside of the
outlet tank chamber (15),

wherein inclined sections (16, 17) configured to in-
cline to a longitudinal direction of the tubes (2) are
provided at two locations on the other side header
tank part (5),
wherein the inlet pipe connecting part (18) and the
outlet pipe connecting part are (19) provided on the
inclined sections (16, 17), respectively.

2. The heat exchanger according to claim 1,

wherein the inclined sections (16, 17)are inclined in
a similar direction to each other.

3. The heat exchanger according to claim 1,
wherein the inclined sections (16, 17) are inclined at
a substantially similar angle to each other.

4. The heat exchanger according to claim 1,
wherein if the number of the tubes (2) which com-
municate with the inlet tank chamber (14) and are
outward flow paths is B1 and the number of the tubes
(2) which communicate with the outlet tank chamber
(15) and are homeward flow paths is B2, a relation
between B1 and B2 is set to be B1 > B2.
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