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Description

Technical Field

[0001] The present invention relates to a vehicle air-
conditioning apparatus and relates particularly to a vehi-
cle air-conditioning apparatus including an internal heat
exchanger.

Background Art

[0002] A vehicle air-conditioning apparatus is general-
ly provided with a refrigeration cycle including at least a
compressor compressing a cooling medium in a vapor-
ized state and discharging the cooling medium, a con-
denser cooling the cooling medium discharged from the
compressor and condensing the cooling medium, an ex-
pansion valve converting the cooling medium condensed
by the condenser into a gas/liquid mixture by a squeezing
action, and an evaporator cooling and dehumidifying air
with the evaporation heat of the cooling medium convert-
ed into the gas/liquid mixture by the expansion valve.
Some refrigeration cycles are further provided with an
internal heat exchanger which performs heat exchange
between a high-temperature and high-pressure cooling
medium condensed by the condenser and a low-temper-
ature and low-pressure cooling medium evaporated by
the evaporator from the viewpoint of enhancing the ca-
pacity of the refrigeration cycle (see, for example Patent
Literatures 1 to 3). Patent Literatures 1 and 2 each dis-
close a double-channel internal heat exchanger in which
piping through which the high-temperature and high-
pressure cooling medium is flowed and piping through
which a low-temperature and low-pressure cooling me-
dium is flowed are concentrically arranged. Patent Liter-
ature 3 discloses a lamination type of internal heat ex-
changer in which a passage through which a high-tem-
perature and high-pressure cooling medium is flowed
and a passage through which a low-temperature and low-
pressure cooling medium is flowed are alternately
formed.

Citation List

Patent Literature

[0003]

Patent Literature 1: Japanese Patent Laid-Open
Publication No. 2008-149812
Patent Literature 2: Japanese Patent Laid-Open
Publication No. 2008-207630
Patent Literature 3: Japanese Patent Laid-Open
Publication No. 2010-255945

Document JP2007 055553 A, which is considered as the
closest prior art, discloses a vehicle air-conditioning ap-
paratus according to the preamble of independent claim

1.

Summary of Invention

Technical Problem

[0004] Since the double-channel internal heat ex-
changers including those disclosed in Patent Literatures
1 and 2 have a heat transfer area smaller than that of the
lamination type of internal heat exchanger, the heat ex-
change capability is low, and there is a problem that the
length of a double channel is required to be increased in
order to obtain a high heat exchange effect. Thus, there
is a problem that a special space for the internal heat
exchanger is required to be secured wherever the inter-
nal heat exchanger is to be installed.
[0005] Recently, with enlargement of a vehicle interior
(a crew space or a cabin), an engine room tends to be
reduced in size and congested. Accordingly, it is difficult
to secure a space for the internal heat exchanger even
when the lamination type of internal heat exchanger
which is more space-saving than the double-channel in-
ternal heat exchanger is disposed in the engine room.
When the lamination type of internal heat exchanger is
disposed in the engine room, a bracket is required; there-
fore, cost is increased, and further, there is a problem
that a process of assembling the bracket to a vehicle is
added.
[0006] However, although a configuration of the lami-
nation type of internal heat exchanger including Patent
Literature 3 has been disclosed, there is no disclosure
of how the lamination type of internal heat exchanger is
disposed in a vehicle.
[0007] It is an object of the present invention is to pro-
vide a vehicle air-conditioning apparatus which can re-
duce the number of processes of mounting a lamination
type of internal heat exchanger, is easily attachable, and
is space saving. It is another object of the invention to
provide a vehicle air-conditioning apparatus which is not
required a bracket used in the mounting of the internal
heat exchanger to suppress increase in cost.

Solution to Problem

[0008] In a vehicle air-conditioning apparatus accord-
ing to the present invention comprising: a case having a
ventilation flow path for blowing air therein and disposed
in a vehicle interior; a blower unit configured to form the
blowing air; an evaporator performing heat exchange
with the blowing air; an internal heat exchanger perform-
ing heat exchange between a condensed high-temper-
ature and high-pressure cooling medium in a refrigeration
cycle and an evaporated low-temperature and low-pres-
sure cooling medium; and a cooling medium expansion
unit disposed between the internal heat exchanger and
the evaporator, the internal heat exchanger has a lami-
nate structure in which a high-pressure side cooling me-
dium flow path through which the high-temperature and

1 2 



EP 2 708 390 B1

3

5

10

15

20

25

30

35

40

45

50

55

high-pressure cooling medium is flowed and a low-pres-
sure side cooling medium flow path through which the
low-temperature and low-pressure cooling medium is
flowed are alternately arranged in a line, and the internal
heat exchanger is stored in the case and disposed in a
region between the evaporator and a firewall or a toe
board, wherein the case has a partition wall, and the in-
ternal heat exchanger is disposed in a space separated
from the ventilation flow path by the partition wall.
[0009] In the vehicle air-conditioning apparatus ac-
cording to the present invention, the case has a partition
wall, and the internal heat exchanger is disposed in a
space separated from the ventilation flow path by the
partition wall. Propagation of flow noise of the internal
heat exchanger can be suppressed. Since the internal
heat exchanger is not in contact with blowing air, the ef-
ficiency of heat exchange is further enhanced, and, at
the same time, an amount of dew condensation water
generated on a surface of the internal heat exchanger
can be reduced.
[0010] In the vehicle air-conditioning apparatus ac-
cording to the present invention, the low-pressure side
cooling medium flow path is preferably located at the out-
ermost side of the laminate structure. The flow resistance
of the cooling medium can be reduced.
[0011] In the vehicle air-conditioning apparatus ac-
cording to the present invention, it is preferable that the
blower unit is disposed above the evaporator, and the
internal heat exchanger is disposed outside a ventilation
flow path communicating from the blower unit to the evap-
orator. In a so-called full center type of air conditioner,
since the internal heat exchanger is not in contact with
blowing air, the efficiency of heat exchange is further en-
hanced, and, at the same time, an amount of dew con-
densation water generated on a surface of the internal
heat exchanger can be reduced.
[0012] In the vehicle air-conditioning apparatus ac-
cording to the present invention, it is preferable that the
blower unit is disposed to the right side or left side in a
vehicle width direction of the evaporator, and the partition
wall serves as a rectifying guide of the blowing air. In a
so-called semi-center type of air conditioner, volumes of
air blown out from left and right blowout ports can be
balanced.
[0013] In the vehicle air-conditioning apparatus ac-
cording to the present invention, it is preferable that the
blower unit is disposed to the right side or left side in the
vehicle width direction of the evaporator, and in the ve-
hicle width direction, the cooling medium expansion unit
is disposed to the opposite side to which the blower unit
is disposed. In a so-called semi-center type of air condi-
tioner, a dead space is effectively used, thereby making
it possible to contribute to space saving.
[0014] In the vehicle air-conditioning apparatus ac-
cording to the present invention, the internal heat ex-
changer and the evaporator are preferably connected to
each other through a plate and/or a piping. By virtue of
elimination of an accumulator between the internal heat

exchanger and the evaporator, a case can be miniatur-
ized.

Advantageous Effects of Invention

[0015] The present invention can provide a vehicle air-
conditioning apparatus which can reduce the number of
processes of mounting a lamination type of internal heat
exchanger, is easily attachable, and is space saving. The
present invention can further provide a vehicle air-con-
ditioning apparatus which is not required a bracket used
in the mounting of the internal heat exchanger to sup-
press increase in cost.

Brief Description of Drawings

[0016]

FIG. 1 is a schematic view showing a refrigeration
cycle of a vehicle air-conditioning apparatus accord-
ing to the present embodiment.
FIG. 2 is a pattern diagram showing a disposition
example of an internal heat exchanger.
FIG. 3 is schematic views showing examples of a
lamination type of internal heat exchanger in which
(a) is a perspective view and (b) is an A-A fracture
cross sectional view of (a).
FIG. 4 is schematic views showing other examples
of the lamination type of internal heat exchanger in
which (a) is a front view and (b) is a B-B fracture
cross sectional view of (a).
FIG. 5 is a schematic view showing a disposition
example of the internal heat exchanger in a semi-
center type of vehicle air-conditioning apparatus.
FIG. 6 is schematic views showing disposition ex-
amples of the internal heat exchanger in a full-center
type of vehicle air-conditioning apparatus in which
(a) shows a form in which the internal heat exchanger
is disposed in a lower stage and (b) shows a form in
which the internal heat exchanger is disposed in an
intermediate stage.

Description of Embodiments

[0017] Hereinafter, an aspect of the present invention
will be described with reference to the accompanying
drawings. An embodiment to be described below is an
example of the present invention, and the invention is
not limited to the following embodiment. Components de-
noted by the same reference numerals in the present
specification and the drawings mutually denote the same
components. An embodiment may be variously modified
as long as the effects of the present invention are pro-
vided.
[0018] FIG. 1 is a schematic view showing a refriger-
ation cycle of a vehicle air-conditioning apparatus ac-
cording to the present embodiment. FIG. 2 is a pattern
diagram showing a disposition example of an internal
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heat exchanger. FIG. 3 is schematic views showing ex-
amples of a lamination type of internal heat exchanger
in which (a) is a perspective view and (b) is an A-A fracture
cross sectional view of (a). As shown in FIGS. 1 and 2,
a vehicle air-conditioning apparatus 100 according to the
present invention is provided with a case 1 having a ven-
tilation flow path for blowing air therein and disposed in
a vehicle interior 4; a blower unit 21 configure to form the
blowing air; an evaporator 14 performing heat exchange
with a blowing air 31; and an internal heat exchanger 16
performing heat exchange between a condensed high-
temperature and high-pressure cooling medium in a re-
frigeration cycle 10 and an evaporated low-temperature
and low-pressure cooling medium wherein the internal
heat exchanger 16 has, as shown in FIGS. 3(a) and 3(b),
a laminate structure in which a high-pressure side cooling
medium flow path 61 through which the high-temperature
and high-pressure cooling medium is flowed and a low-
pressure side cooling medium flow path 62 through which
the low-temperature and low-pressure cooling medium
is flowed are alternately arranged in a line. As shown in
FIG. 2, the internal heat exchanger 16 is stored in the
case 1 and disposed in a region S between the evapo-
rator 14 and a firewall 2.
[0019] As shown in FIG. 2, the case 1 includes a ven-
tilation flow path 30 for blowing air. The ventilation flow
path 30 includes a filter (not shown) and an evaporator
14 arranged therein and a heater core (not shown) ar-
ranged according to need. The case 1 serves as a case
of HVAC (Heating, Ventilation, and Air-conditioning)
used when temperature-regulated blowing air is sent into
a vehicle interior. In the blower unit 21, a drive motor (not
shown) is driven to rotate a fan (not shown), and thus, to
produce the blowing air 31 in the ventilation flow path.
Namely, when the fan is rotated, outside air, inside air,
or a mixture of inside and outside air is taken in the ven-
tilation flow path by switching of an intake door (not
shown), and air is sucked. The blowing air is then purified
by passing through a filter (not shown) and thereafter
cooled and dehumidified by passing through the evapo-
rator 14. The air flow having passed through the evapo-
rator 14 is sorted to an air flow not passing through a
heater core (not shown) and an air flow passing through
the heater core by switching of an air mix door (not
shown). The air flow not passing through the heater core
is cold air, and the air flow passing through the heater
core is hot air. The air volume of the air flow passing
through the heater core and the air volume of the air flow
not passing through the heater core are regulated by an
opening and closing angle of the air mix door, and the
air flows are thereafter mixed, whereby a temperature of
air can be regulated. The converged air flows are sent
into the vehicle interior from a blowout port of a defroster,
a vent, a side vent, or a foot through a duct (not shown)
attached to a case. The blowout port through which the
air flow is sent can be suitably selected from among those
according to the demands of crews, a temperature dis-
tribution in the vehicle interior, and the like.

[0020] The firewall 2 partitions the engine room 3 and
the vehicle interior 4.
[0021] As shown in FIG. 1, the refrigeration cycle 10
includes as components at least a compressor 11, a con-
denser 12, a receiver 15, an expansion valve 13 as a
cooling medium expansion unit, the evaporator 14, and
the internal heat exchanger 16. The components are con-
nected through piping. In the refrigeration cycle 10, the
cooling medium circulates in order of the compressor 11,
the condenser 12, the receiver 15, the internal heat ex-
changer 16, the expansion valve 13, the internal heat
exchanger 16, and the compressor 11. In FIGS. 1 and
2, a white arrow 5 indicates a direction in which a high-
temperature and high-pressure cooling medium flows,
and a black arrow 6 indicates a direction in which a low-
temperature and low-pressure cooling medium flows. In
the present embodiment, among the components of the
refrigeration cycle 10, the expansion valve 13, the evap-
orator 14, and the internal heat exchanger 16 are provid-
ed in the vehicle interior 4 and arranged in the case 1.
The compressor 11, the condenser 12, and the receiver
15 are preferably arranged outside the vehicle interior
(the engine room 3 in FIG. 1).
[0022] The compressor 11 receives a driving force
from an engine or a driving force of a motor driven by an
electric power to compress a low-temperature and low-
pressure cooling medium in a vaporized state, and thus,
to convert the low-temperature and low-pressure cooling
medium into a high-temperature and high-pressure cool-
ing medium in a vaporized state.
[0023] The condenser 12 condenses the vaporized
high-temperature and high-pressure cooling medium,
discharged from the compressor 11, by air cooling and
converts the vaporized high-temperature and high-pres-
sure cooling medium into the high-temperature and high-
pressure cooling medium in a liquefied state.
[0024] The receiver 15 is connected to an exit of the
condenser 12 and configured to separate the cooling me-
dium condensed by the condenser 12 into a vaporized
cooling medium and a liquified cooling medium and
sends only the liquified cooling medium to the expansion
valve 13 through the internal heat exchanger 16.
[0025] The expansion valve 13 decompresses and ex-
pands, by squeezing action, the liquified high-tempera-
ture and high-pressure cooling medium, which has been
condensed by the condenser 12 and subjected to vapor-
liquid separation in the receiver 15, to convert the high-
temperature and high-pressure cooling medium into the
low-temperature and low-pressure cooling medium in a
gas-liquid mixed state and, at the same time, regulates
the flow rate of the cooling medium.
[0026] The evaporator 14 vaporizes the cooling medi-
um converted into a gas/liquid mixture by the expansion
valve 13, and blowing air passing through the evaporator
14 is cooled and dehumidified by evaporation heat gen-
erated when the cooling medium is vaporized.
[0027] As shown in FIG. 3(b), an internal heat exchang-
er 16a is a so-called lamination type of internal heat ex-
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changer having a laminate structure in which a high-pres-
sure side cooling medium flow path 61 through which a
high-temperature and high-pressure cooling medium is
flowed and a low-pressure side cooling medium flow path
62 through which a low-temperature and low-pressure
cooling medium is flowed are alternately arranged in a
line. The lamination type of internal heat exchanger 16a
shown in FIGS. 3(a) and 3(b) has a structure in which
plates 60 formed by pressing to have a predetermined
shape are stacked in the thickness direction and is called
a plate type. The internal heat exchanger 16a of plate
type performs heat exchange between the cooling me-
dium circulating in the high-pressure side cooling medi-
um flow path 61 and the cooling medium circulating in
the low-pressure side cooling medium flow path 62 with
heat transmitted to the plates 60. The refrigeration ca-
pacity of the refrigeration cycle 10 is enhanced by heat
exchange.
[0028] In the vehicle air-conditioning apparatus 100
according to the present embodiment, the low-pressure
side cooling medium flow path 62 is preferably located
at the outermost side of the laminate structure. When the
high-temperature and high-pressure cooling medium
and the low-temperature and low-pressure cooling me-
dium have the same mass, the volume of the low-pres-
sure cooling medium is larger than the volume of the
high-temperature and high-pressure cooling medium.
Thus, when the cooling media in the respective states
are flowed in the cooling medium flow paths having the
same cross section, the passage flow rate in the flow
path of the low-temperature and low-pressure cooling
medium is faster than that of the high-temperature and
high-pressure cooling medium, so that the low-temper-
ature and low-pressure cooling medium easily receives
passage resistance. Thus, in the internal heat exchanger
16a having the laminate structure in which the high-pres-
sure side cooling medium flow path 61 and the low-pres-
sure side cooling medium flow path 62 are alternately
arranged in a line, the low-pressure side cooling medium
flow path 62 is located at the outermost side of the lam-
inate structure, whereby the sum of the flow path cross
section of the low-pressure side cooling medium flow
path 62 can be made larger than the sum of the flow path
cross section of the high-pressure side cooling medium
flow path 61, and therefore, the flow resistance of the
low-temperature and low-pressure cooling medium can
be reduced. Moreover, an amount of dew condensation
water generated on a surface of the internal heat ex-
changer 16a can be reduced. In FIGS. 3(a) and 3(b), the
six plates 60 are stacked. The plates 60 include the five
flow paths in total including the two high-pressure side
cooling medium flow paths 61 and the three low-pressure
side cooling medium flow paths 62. However, the present
invention is not limited to the number of the stacked plates
60 or the number of the stacked flow paths 61 and 62.
[0029] FIG. 4 is schematic views showing other exam-
ples of the lamination type of internal heat exchanger in
which (a) is a front view and (b) is a B-B fracture cross

sectional view of (a). In a lamination type of internal heat
exchanger 16b shown in FIGS. 4 (a) and 4(b), a plurality
of flow paths are provided in a single flat tube 63. The
internal heat exchanger 16b has a structure in which the
flat tubes 63 are stacked in the thickness direction and
is called a tube type of internal heat exchanger. In the
internal heat exchanger 16b of the tube type, as shown
in FIG. 4(b), the flat tubes 63a provided with the high-
pressure side cooling medium flow path 61 and the flat
tube 63b provided with the low-pressure side cooling me-
dium flow path 62 are alternately arranged in a line. The
internal heat exchanger 16b of tube type operates simi-
larly to the internal heat exchanger 16a of plate type ex-
cept that heat exchange is performed by heat transmitted
to the flat tube 63. In the internal heat exchanger 16b of
tube type, as in the internal heat exchanger 16a of plate
type, the low-pressure side cooling medium flow path 62
is preferably located at the outermost side of the laminate
structure. In the example shown in FIGS. 4(a) and 4(b),
the seven flat tubes 63 are stacked, and the seven flow
paths are provided per the single flat tube 63; however,
the present invention is not limited to the number of the
stacked tubes 63 or the number of the stacked flow paths
61 and 62.
[0030] The disposition of the internal heat exchanger
16 will be explained with reference to FIG. 2. The internal
heat exchanger 16 is stored in the case 1, and, at the
same time, disposed in a region S between the evapo-
rator 14 and the firewall 2. The region S between the
evaporator 14 and the firewall 2 is a space of an internal
space of the case 1, which is located to a forward position
of a vehicle relative to the evaporator 14. When the in-
ternal heat exchanger 16 is disposed in the case 1, the
internal heat exchanger 16 is integrated with HVAC, so
that the number of processes of mounting the internal
heat exchanger 16 can be reduced, and, at the same
time, the internal heat exchanger 16 is easily attachable
and can be disposed to a space-saving manner. The in-
ternal heat exchanger 16 is disposed in the region S be-
tween the evaporator 14 and the firewall 2, whereby the
internal heat exchanger 16 can be disposed without af-
fecting a basic configuration of a conventional HVAC. In
the vehicle air-conditioning apparatus 100 according to
the present embodiment, the internal heat exchanger 16
is preferably located in a projection plane S1 where the
evaporator 14 is projected to a forward direction of a ve-
hicle. The location in the projection plane S1 on which
the evaporator 14 is projected to the forward direction of
a vehicle means the location in a region, which is the
shadow of the evaporator 14, in the case where the evap-
orator 14 is displayed from the backward direction to the
forward direction of the vehicle. When the internal heat
exchanger 16 is disposed in the projection plane S1 on
which the evaporator 14 is projected to the forward di-
rection of a vehicle, the internal heat exchanger 16 can
be disposed to a more space-saving manner. The piping
length between the expansion valve 13 or the evaporator
14 and the internal heat exchanger 16 can be reduced.
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When the evaporator 14 is viewed from the front, the
internal heat exchanger 16 does not protrude from the
outer shape of the evaporator 14, and therefore, the case
1 is not required to have an unnecessary protruding por-
tion. The case 1 itself can thus be reduced in size.
[0031] As shown in FIG. 2, an exit 61b of the high-
pressure side cooling medium flow path of the internal
heat exchanger 16 and an entrance 62a of the low-pres-
sure side cooling medium flow path of the internal heat
exchanger 16 are adjacent to each other, the expansion
valve 13 is connected to the exit 61b of the high-pressure
side cooling medium flow path of the internal heat ex-
changer 16 through a plate (not shown) or piping (not
shown), and the entrance 62a of the low-pressure side
cooling medium flow path of the internal heat exchanger
16 is connected to the evaporator 14 through a plate (not
shown) or piping (not shown). On the other hand, the
entrance 61a of the high-pressure side cooling medium
flow path of the internal heat exchanger 16 and the exit
62b of the low-pressure side cooling medium flow path
of the internal heat exchanger 16 are adjacent to each
other, and the entrance 61a of the high-pressure side
cooling medium flow path of the internal heat exchanger
16 is connected to the receiver 15 through a plate (not
shown) or a piping 7 (see, FIG. 1). The exit 62b of the
low-pressure side cooling medium flow path of the inter-
nal heat exchanger 16 is connected to the compressor
11 through a plate (not shown) or a piping 8 (see, FIG. 1).
[0032] FIG. 5 is a schematic view showing a disposition
example of the internal heat exchanger in a semi-center
type of vehicle air-conditioning apparatus. A vehicle air-
conditioning apparatus 200 shown in FIG. 5 is so-called
a semi-center type of vehicle air-conditioning apparatus
in which the blower unit 21 is disposed to the left side in
the vehicle width direction of the evaporator 14. In FIG.
5, although the blower unit 21 is disposed to the left side
in the vehicle width direction of the evaporator 14, the
present invention is not limited thereto, and the blower
unit 21 may be disposed to the right side in the vehicle
width direction of the evaporator 14.
[0033] As shown in FIG. 5, in the vehicle air-condition-
ing apparatus 200 according to the present embodiment,
it is preferable that the case 1 has a partition wall 41, and
the internal heat exchanger 16 is disposed in a space 40
separated from the ventilation flow path 30 by the partition
wall 41. Propagation of flow noise of the internal heat
exchanger 16 can be suppressed. Since the internal heat
exchanger 16 is not in contact with the blowing air 31,
the efficiency of heat exchange is further enhanced, and,
at the same time, an amount of dew condensation water
generated on a surface of the internal heat exchanger
16 can be reduced. The smaller the amount of the gen-
erated dew concentration water, the more easily a drain
channel is designed. The expansion valve 13 is prefer-
ably disposed in a space 40 separated from the ventila-
tion flow path 30. Propagation of a sound generated from
the expansion valve 13 can be suppressed. It is prefer-
able that the partition wall 41 has in part a drain outlet 42

configured to discharge generated dew condensation
water. The drain outlet 42 is provided in a lower position
of the vehicle.
[0034] In the semi-center type of vehicle air-condition-
ing apparatus 200, the partition wall 41 preferably serves
as a rectifying guide of the blowing air 31. As shown in
FIG. 5, for example, in the form of the partition wall 41
as the rectifying guide, adjustment is performed by pro-
viding a step 41a so that the farther from the blower unit
21, the shorter a distance between the partition wall 41
and the evaporator 14. By virtue of the provision of the
step 41a, the farther from the blower unit 21, the narrower
the ventilation flow path 30; therefore, the wind velocity
of the blowing air 31 passing through the evaporator 14
is uniformized, and the volumes of air blown out from left
and right blowout ports can be balanced. In the prior art,
although the space 40 formed by providing a rectifying
guide is a dead space, the internal heat exchanger 16 is
disposed in the space 40, whereby the space can be
effectively used.
[0035] In the semi-center type of vehicle air-condition-
ing apparatus 200, it is preferable that in the vehicle width
direction, the expansion valve 13 is disposed to the op-
posite side to which the blower unit 21 is disposed. In
FIG. 5, the blower unit 21 is disposed to the left side in
the vehicle width direction, and the expansion valve 13
is disposed to the right side in the vehicle width direction.
Although not illustrated, when the blower unit 21 is dis-
posed to the right side in the vehicle width direction, the
expansion valve 13 is disposed to the left side in the
vehicle width direction. In the form (not shown) in which
in the vehicle width direction, the expansion valve 13 is
disposed to the same side as the side on which the blower
unit 21 is disposed, when the expansion valve 13 is to
be disposed so as to prevent inhibition of the flow of the
blowing air 31, an unnecessary protruding portion should
be provided in the case 1. Meanwhile, as shown in FIG.
5, when in the vehicle width direction, the expansion valve
13 is disposed to the side opposite to the side to which
the blower unit 21 is disposed, a dead space can be ef-
fectively used, thereby making it possible to contribute
to space saving.
[0036] FIG. 6 is schematic views showing disposition
examples of the internal heat exchanger in a full-center
type of vehicle air-conditioning apparatus in which (a)
shows a form in which the internal heat exchanger is
disposed in a lower stage and (b) shows a form in which
the internal heat exchanger is disposed in an intermedi-
ate stage. Vehicle air-conditioning apparatuses 300a and
300b shown in FIGS. 6(a) and 6(b) are so-called full-
center type of vehicle air-conditioning apparatuses in
which the blower unit 21 is disposed above the evapo-
rator 14. As in the vehicle air-conditioning apparatus 200,
in the full-center type of vehicle air-conditioning appara-
tuses 300a and 300b, it is preferable that the case 1 has
a partition wall 41, and the internal heat exchanger 16 is
disposed in the space 40 separated from the ventilation
flow path 30 by the partition wall 41. Since the internal
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heat exchanger 16 is not in contact with the blowing air
31, the efficiency of heat exchange is further enhanced,
and, at the same time, an amount of dew condensation
water generated on a surface of the internal heat ex-
changer 16 can be reduced.
[0037] In the full-center type of vehicle air-conditioning
apparatuses 300a and 300b, it is preferable that the in-
ternal heat exchanger 16 is disposed outside the venti-
lation flow path 30 communicating from the blower unit
21 to the evaporator 14. When the internal heat exchang-
er 16 is thus disposed, the flow of the blowing air is not
hampered. It is possible to prevent occurrence of noise
due to the fact that the blowing air is in contact with the
internal heat exchanger 16. As the disposition example
of the internal heat exchanger 16, in the form shown in
FIG. 6(a), the internal heat exchanger is disposed to the
lower stage, and in the form shown in FIG. 6(b), the in-
ternal heat exchanger is disposed to the intermediate
stage. However, the present invention is not limited to
those forms.
[0038] In a conventional vehicle air-conditioning appa-
ratus, there has been known one in which an accumulator
is connected between an evaporator and an internal heat
exchanger (for example, see Patent Literature 2, para-
graph 0003). In the vehicle air-conditioning apparatus
100 according to the present embodiment, as shown in
FIG. 2, it is preferable that the evaporator 14 and the
internal heat exchanger 16 are connected through piping
9 without providing the accumulator. As another exam-
ple, as shown in FIG. 5, the evaporator 14 and the internal
heat exchanger 16 may be connected through a plate
19. The plate 19 includes a flow path 19a corresponding
to the piping 9. The evaporator 14 and the internal heat
exchanger 16 may be connected through the piping 9
and the plate 19 (not shown). According to this constitu-
tion, the evaporator 14 and the internal heat exchanger
16 can be closer to each other, and the case 1 can be
further miniaturized.
[0039] Although the description has been performed
while premising that the engine room 3 is disposed to the
forward position of the vehicle, the present invention is
applicable to a vehicle in which the engine room 3 is
disposed to a backward portion of the vehicle as in a so-
called rear engine vehicle. In this case, an equipment
storage chamber (not shown) storing a washer tank and
the like is disposed to the forward position of the vehicle,
and the equipment storage chamber and the vehicle in-
terior 4 are partitioned by a toe board (not shown). The
internal heat exchanger 16 is disposed in the case 1 dis-
posed in the vehicle interior 4 and in the region between
the evaporator 14 and the toe board. According to this
constitution, the internal heat exchanger 16 can be
mounted in the vehicle without newly disposing the inter-
nal heat exchanger 16 in the equipment storage cham-
ber.
[0040] The present invention is applicable to a vehicle
driven by electric power without providing an engine. In
the vehicle driven by electric power, the equipment stor-

age chamber and the vehicle interior 4 arranged in the
forward position of the vehicle are partitioned by the toe
board, and the internal heat exchanger 16 is stored in
the case 1 disposed in the vehicle interior 4 and disposed
in the region between the evaporator 14 and the toe
board. According to this constitution, the internal heat
exchanger 16 can be mounted in the vehicle without new-
ly disposing the internal heat exchanger 16 in the equip-
ment storage chamber.

Reference Signs List

[0041]

1 Case
2 Firewall
3 Engine room
4 Vehicle interior
5 Direction in which high-temperature and high-pres-
sure cooling medium flows
6 Direction in which low-temperature and low-pres-
sure cooling medium flows
7, 8, 9 Piping
10 Refrigeration cycle
11 Compressor
12 Condenser
13 Expansion valve
14 Evaporator
15 Receiver
16, 16a, 16b Internal heat exchanger
19 Plate
19a Flow path
21 Blower unit
30 Ventilation flow path
31 Blowing air
40 Space
41 Partition wall
41a Step
42 Drain outlet
60 Plate
61 High-pressure side cooling medium flow path
62 Low-pressure side cooling medium flow path
63, 63a, 63b Flat tube
61a Entrance of high-pressure side cooling medium
flow path
61b Exit of high-pressure side cooling medium flow
path
62a Entrance of low-pressure side cooling medium
flow path
62b Exit of low-pressure side cooling medium flow
path
100, 200, 300a, 300b Vehicle air-conditioning appa-
ratus

Claims

1. A vehicle air-conditioning apparatus (100) compris-
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ing:

a case (1) having a ventilation flow path for blow-
ing air therein and disposed in a vehicle interior
(4) ; a blower unit (21) configured to form the
blowing air (31) ; an evaporator (14) performing
heat exchange with the blowing air;
an internal heat exchanger (16) performing heat
exchange between a condensed high-tempera-
ture and high-pressure cooling medium in a re-
frigeration cycle (10) and an evaporated low-
temperature and low-pressure cooling medium;
and
a cooling medium expansion unit (13) disposed
between the internal heat exchanger (16) and
the evaporator (14) ; characterized in that the
internal heat exchanger (16) has a laminate
structure in which a high-pressure side cooling
medium flow path (61) through which the high-
temperature and high-pressure cooling medium
is flowed and a low-pressure side cooling medi-
um flow path (62) through which the low-tem-
perature and low-pressure cooling medium is
flowed are alternately arranged in a line, and the
internal heat exchanger (16) is stored in the case
(1) and disposed in a region between the evap-
orator (14) and a firewall or a toe board, wherein
the case has a partition wall (41), and the internal
heat exchanger (16) is disposed in a space sep-
arated from the ventilation flow path by the par-
tition wall (41).

2. The vehicle air-conditioning apparatus according to
claim 1, wherein the low-pressure side cooling me-
dium (62) flow path is located at the outermost side
of the laminate structure.

3. The vehicle air-conditioning apparatus according to
any one of claims 1 or 2, wherein the blower unit (21)
is disposed above the evaporator (14), and the in-
ternal heat exchanger (16) is disposed outside a ven-
tilation flow path communicating from the blower unit
(21) to the evaporator (14).

4. The vehicle air-conditioning apparatus according to
claim 1, wherein the blower unit (21) is disposed to
the right side or left side in a vehicle width direction
of the evaporator (14), and the partition wall (41)
serves as a rectifying guide of the blowing air.

5. The vehicle air-conditioning apparatus according to
any one of claims 1 to 2 and 4, wherein the blower
unit (21) is disposed to the right side or left side in
the vehicle width direction of the evaporator, and in
the vehicle width direction, the cooling medium ex-
pansion unit (13) is disposed to the opposite side to
which the blower unit (21) is disposed.

6. The vehicle air-conditioning apparatus according to
any one of claims 1 to 5, wherein the internal heat
exchanger (16) and the evaporator (14) are connect-
ed to each other through a plate and/or a piping.

Patentansprüche

1. Fahrzeugklimaanlage (100), umfassend:

ein Gehäuse (1), das einen Belüftungsströ-
mungspfad für darin befindliche Gebläseluft auf-
weist und sich in einem Fahrzeuginneren (4) be-
findet;
eine Gebläseeinheit (21), die konfiguriert ist, um
die Gebläseluft (31) zu bilden;
einen Verdampfer (14), um einen Wärmetausch
mit der Gebläseluft durchzuführen;
einen internen Wärmetauscher (16), um einen
Wärmetausch zwischen einem kondensierten
Hochtemperatur- und Hochdruckkühlmedium in
einem Kühlkreislauf (10) und einem verdampf-
ten Niedrigtemperatur- und Niedrigdruckkühl-
medium durchzuführen; und
eine Kühlmediumexpansionseinheit (13), die
sich zwischen dem internen Wärmetauscher
(16) und dem Verdampfer (14) befindet,
dadurch gekennzeichnet, dass
der interne Wärmetauscher (16) eine Laminar-
struktur hat, wobei ein hochdruckseitiger Kühl-
mediumströmungspfad (61), über den das
Hochtemperatur- und Hochdruckkühlmedium
fließt, und ein niedrigdruckseitiger Kühlmedium-
strömungspfad (62), über den das Niedrigtem-
peratur- und Niedrigdruckkühlmedium fließt, ab-
wechselnd in einer Reihe angeordnet sind, wo-
bei der interne Wärmetauscher (16) im Gehäuse
(1) untergebracht ist und sich in einem Bereich
zwischen dem Verdampfer (14) und einer Feu-
erwand oder einem Bordbrett befindet, wobei
das Gehäuse eine Trennwand (41) aufweist und
sich der interne Wärmetauscher (16) in einem
Raum befindet, der vom Belüftungsströmungs-
pfad durch die Trennwand (41) getrennt ist.

2. Fahrzeugklimaanlage nach Anspruch 1, bei der sich
der niedrigdruckseitige Kühlmediumpfad (62) an der
äußersten Seite der Laminarstruktur befindet.

3. Fahrzeugklimaanlage nach einem der Ansprüche 1
oder 2, bei der sich die Gebläseeinheit (21) oberhalb
des Verdampfers (14) befindet, und wobei sich der
interne Wärmetauscher (16) außerhalb eines Belüf-
tungsströmungspfads befindet, der die Gebläseein-
heit (21) mit dem Verdampfer (14) verbindet.

4. Fahrzeugklimaanlage nach Anspruch 1, bei der sich
die Gebläseeinheit (21) in einem Fahrzeug in einer
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Richtung der Fahrzeugbreite auf der rechten oder
linken Seite des Verdampfers (14) befindet, und wo-
bei die Trennwand (41) als funktionsverbessernde
Führung für die Gebläseluft dient.

5. Fahrzeugklimaanlage nach einem der Ansprüche 1
bis 2 und 4, bei der sich die Gebläseeinheit (21) in
der Richtung der Fahrzeugbreite auf der rechten
oder linken Seite des Verdampfers befindet, und wo-
bei sich in der Richtung der Fahrzeugbreite die Kühl-
mediumexpansionseinheit (13) auf der gegenüber-
liegenden Seite zur Gebläseeinheit (21) befindet.

6. Fahrzeugklimaanlage nach einem der Ansprüche 1
bis 5, bei der der interne Wärmetauscher (16) und
der Verdampfer (14) durch eine Platte und/oder ein
Rohr miteinander verbunden sind.

Revendications

1. Dispositif (100) de climatisation de véhicule,
comprenant :

un boîtier (1) comportant un circuit de ventilation
pour y souffler de l’air et disposé dans un inté-
rieur (4) de véhicule ;
une unité de pulseur (21) configurée pour créer
l’air de soufflage (31) ;
un évaporateur (14) effectuant l’échange ther-
mique avec l’air pulsé ;
un échangeur thermique (16) interne effectuant
un échange thermique entre un agent de refroi-
dissement condensé à haute température et
haute pression dans un cycle (10) de réfrigéra-
tion et un agent de refroidissement évaporé à
basse température et basse pression ; et
une unité d’expansion (13) de l’agent de refroi-
dissement disposée entre l’échangeur thermi-
que (16) interne et de l’évaporateur (14), carac-
térisé en ce que l’échangeur thermique (16) in-
terne présente une structure en couches dans
laquelle un circuit (61) d’agent de refroidisse-
ment côté haute pression, par lequel on fait cir-
culer l’agent de refroidissement à haute tempé-
rature et haute pression, et un circuit (62)
d’agent de refroidissement côté basse pression,
par lequel on fait circuler l’agent de refroidisse-
ment à basse température et basse pression,
sont alignés en alternance, et en ce que l’échan-
geur thermique (16) interne est stocké dans le
boîtier (1) et disposé dans une zone entre l’éva-
porateur (14) et un tablier ou un pédalier,

dans lequel le boîtier comporte une cloison (41) et
l’échangeur thermique (16) interne est disposé dans
un espace séparé du circuit de ventilation par la cloi-
son (41).

2. Dispositif de climatisation de véhicule selon la re-
vendication 1, dans lequel le circuit (62) d’agent de
refroidissement côté basse pression est situé sur le
côté le plus à l’extérieur de la structure en couches.

3. Dispositif de climatisation de véhicule selon la re-
vendication 1 ou 2, dans lequel l’unité de pulseur
(21) est disposée au-dessus de l’évaporateur (14)
et l’échangeur thermique (16) interne est disposé à
l’extérieur du circuit de ventilation faisant communi-
quer l’unité de pulseur (21) avec l’évaporateur (14).

4. Dispositif de climatisation de véhicule selon la re-
vendication 1, dans lequel l’unité de pulseur (21) est
disposée sur le côté droit ou le côté gauche, dans le
sens de la largeur du véhicule, de l’évaporateur (14)
et la cloison (41) sert de guide pour redresser l’air
pulsé.

5. Dispositif de climatisation de véhicule selon l’une
quelconque des revendications 1, 2 et 4, dans lequel
l’unité de pulseur (21) est disposée sur le côté droit
ou le côté gauche, dans le sens de la largeur du
véhicule, de l’évaporateur et, dans le sens de la lar-
geur du véhicule, l’unité d’expansion (13) de l’agent
de refroidissement est disposée du côté opposé à
celui où est disposée l’unité de pulseur (21).

6. Dispositif de climatisation de véhicule selon l’une
quelconque des revendications 1 à 5, dans lequel
l’échangeur thermique (16) interne et l’évaporateur
(14) sont raccordés l’un à l’autre par une plaque et/ou
une tuyauterie.
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