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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to an air-condi-
tioning system for vehicles, and more particularly, to an
air-conditioning system for vehicles, in which expansion
means and an internal heat exchanger are formed inte-
grally with each other or expansion means, an internal
heat exchangerand an accumulator are formedintegrally
with one another in an air-conditioning system using car-
bon dioxide (CO,) as refrigerant so as to minimize and
simplify a refrigerant line, thereby reducing the cost and
a loss of energy according to a reduction in the number
of assembly processes thereof.

Background Art

[0002] In general, it has been widely known that CFC
reffigerant called Freon gas destructs the ozone layer,
and the CFC reftigerant rises as an environmental prob-
lem all over the world. Thus, in advanced countries, new
alternative reffrigerants, which can minimize the environ-
mental problem, have been developed and applied to
home appliances.

[0003] Among the alternative refrigerants, Carbon di-
oxide (CO,) is has a merit in that it is easy in manufac-
turing a compact-sized air-conditioning system since it
is a very stable, odorless, nontoxic, noncorrosive, un-
burned and nonexplosive material, compatible with lubri-
cating oil, and is smaller in specific volume of gas than
other refrigerants.

[0004] In addition, the greatest property of CO, is its
high vapor pressure and low critical temperature.
[0005] Owing to the high vapor pressure and low crit-
ical temperature, a CO, refrigerant system has a super-
critical cycle that absorbs heat at lower pressure than the
critical pressure but emits heat at higher pressure (su-
percritical state) than the critical pressure. The CO, re-
frigerant system includes a compressor, a gas cooler, an
internal heat exchanger, an expansion valve, an evapo-
rator, and so on.

[0006] FIG. 1 is a configurative diagram of a CO, air-
conditioning system having the above structure. In the
CO, air-conditioning system, refrigerant is sequentially
circulated in order of a compressor 5, a gas cooler 1, an
internal heat exchanger 6, an expansion valve 2, an evap-
orator 3, an accumulator 4, the internal heat exchanger
6, and the compressor 5. Here, the accumulator 4 serves
to remove liquid refrigerant contained in vapor refrigerant
discharged from the evaporator 3 and supply only vapor
refrigerant to the compressor 5.

[0007] Since efficiency of the supercritical refrigerant
system is influenced by a control of an area of the gas
cooler 1, itis necessary to control a refrigerant flow during
throttling by detecting temperature and pressure of re-
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frigerant of an outlet of the gas cooler 1. That is, the ex-
pansion valve 2 controls the refrigerant flow during throt-
tling by detecting the temperature and pressure of the
refrigerant of the outlet of the gas cooler 1 to keep proper
temperature and pressure for the optimum efficiency of
the system. Furthermore, in order to provide the optimum
coefficient of performance, since the refrigerant temper-
ature of the outlet of the gas cooler 1 must be lowest, the
internal heat exchanger 6 is essentially needed to mutu-
ally heat-exchange the refrigerant of the outlet of the gas
cooler 1 with refrigerant of an outlet of the evaporator 3.
[0008] The internal heat exchanger 6 heat-exchanges
high-pressure refrigerant of the outlet of the gas cooler
1 with low-temperature and low-pressure refrigerant of
the outlet of the evaporator 3 to thereby reduce enthalpy
of refrigerant introduced into the expansion valve 2,
whereby performance of the air-conditioning system can
be maximized by increasing a difference in enthalpy be-
tween refrigerant of an inlet and refrigerant of the outlet
of the evaporator 3 after a throttling process including an
isenthalpic process. The low-temperature and low-pres-
sure refrigerant is heated after passing through the ac-
cumulator 4 to raise the degree of superheat of an inlet
of the compressor 5 and introduce liquid reffigerant to
the inlet of the compressor 5, whereby a trouble of the
compressor 5 can be prevented.

[0009] Document WO-A-2006/073043 illustrates an
air-conditioning system for vehicles with arefrigerant line.
The refrigerant line includes a compressor, a gas cooler,
an expansion valve, an internal heat exchanger and an
accumulator. The refrigerant line further includes an in-
ternal exchanger. The control valve is mounted on a block
that arranges, with another block, tubes 71 and 72, parts
of the internal heat exchanger, concentrically. The heat
exchanger heat-exchanges between refrigerant flowing
from the gas cooler to the control valve and refrigerant
flowing from the accumulator to the compressor.
[0010] However, the conventional air-conditioning
system for vehicles has a problem in that its manufactur-
ing cost rises and a loss of energy is increased due to
an extended and complicated refrigerant line since the
expansion valve 2, the internal heat exchanger 6 and the
accumulator 4 are separately connectively mounted on
the refrigerant line.

SUMMARY OF THE INVENTION

[0011] Accordingly, the present invention has been
made to solve the above-mentioned problems occurring
inthe priorarts, and it is an object of the present invention
to provide an air-conditioning system for vehicles, in
which expansion means and an internal heat exchanger
are formed integrally with each other or expansion
means, an internal heat exchanger and an accumulator
are formed integrally with one another in an air-condi-
tioning system using carbon dioxide (CO,) as refrigerant
so as to minimize and simplify a refrigerant line, thereby
reducing the cost and a loss of energy according to a
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reduction in the number of assembly processes thereof.
[0012] To accomplish the above object, according to
the present invention, there is provided an air-condition-
ing system for vehicles, which comprises a compressor,
a gas cooler, expansion means, and an evaporator as a
reffigerant line for circulating refrigerant in this order,
wherein the expansion means includes: an expansion
block having a first high-pressure flow passage connect-
ed with an outlet line of the gas coolerand asecond high-
pressure flow passage connected with an inlet line of the
evaporator; and an expansion valve mounted inside the
expansion block and adapted to control the opening and
closing degree ofthe second high-pressure flow passage
according to temperature or pressure of refrigerant flow-
ing in the first high-pressure flow passage, the air-con-
ditioning system comprising an internal heat exchanger
integrally mounted on a side of the expansion block and
adapted to heat-exchange high-pressure refrigerant
flowing from the first high-pressure flow passage to the
second high-pressure flow passage with low-pressure
refrigerant flowing from the evaporator to the compres-
sor.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The above and other objects, features and ad-
vantages of the present invention will be apparent from
the following detailed description of the preferred embod-
iments of the invention in conjunction with the accompa-
nying drawings, in which:

[0014] FIG. 1 is a configurative diagram of a general
air-conditioning system for carbon dioxide;

[0015] FIG. 2 is a configurative diagram of an air-con-
ditioning system for vehicles according to a first preferred
embodiment of the present invention;

[0016] FIG. 3 is a perspective view showing a state
where expansion means and an internal heat exchanger
are integrally formed in the air-conditioning system ac-
cording to the first preferred embodiment of the present
invention;

[0017] FIG. 4 is a sectional view taken along the line
of A-Ain FIG. 3;
[0018] FIG. 5is a configurative diagram of an air-con-

ditioning system for vehicles according to a second pre-
ferred embodiment of the present invention;

[0019] FIG. 6 is a perspective view showing a state
where expansion means, an internal heat exchanger and
an accumulator are integrally formed in the air-condition-
ing system according to the second preferred embodi-
ment of the present invention; and

[0020] FIG. 7 is a sectional view showing the state
where the expansion means, the internal heat exchanger
and the accumulator are integrally formed in the air-con-
ditioning system according to the second preferred em-
bodiment of the present invention.
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DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0021] Reference willbe now made in detail to the pre-
ferred embodiment of the present invention with refer-
ence to the attached drawings.

[0022] Inthe presentinvention, description ofthe same
configuration and action as the prior arts will be omitted.
[0023] FIG. 2 is a configurative diagram of an air-con-
ditioning systemfor vehicles according to afirst preferred
embodiment of the present invention, FIG. 3 is a per-
spective view showing a state where expansion means
and an internal heat exchanger are integrally formed in
the air-conditioning system according to the first pre-
ferred embodiment of the present invention, and FIG. 4
is a sectional view taken along the line of A-A'in FIG. 3.
[0024] As shown in the drawings, the air-conditioning
system for vehicle according to the first preferred em-
bodiment of the present invention uses carbon dioxide
(COy,) as refrigerant, and includes a compressor 10, a
gas cooler 20, the expansion means 40/internal heat ex-
changer 49, an evaporator 30, and an accumulator 50
connected to a refrigerant line.

[0025] That is, refrigerant is circulated in order of the
compressor 10, the gas cooler 20, the expansion means
40/internal heat exchanger 49, the evaporator 30, the
accumulator 50, the expansion means 40/internal heat
exchanger 49, and the compressor 10.

[0026] Here, the accumulator 50 is mounted between
an outlet of the evaporator 30 and the internal heat ex-
changer 49, but may be omitted since it is selectively
mounted.

[0027] In the air-conditioning system according to the
present invention, the expansion means 40 and the in-
ternal heat exchanger 49 are formed integrally with each
other, and so, the expansion means 40 will be described
in detail.

[0028] The expansion means 40 includes an expan-
sion block 41 and an expansion valve 40a.

[0029] The expansion block 41 has uniform thickness
andform, andincludes afirst high-pressure flow passage
52 connected with an outlet line 20b of the gas cooler 20
and passing through both ends thereof, and a second
high-pressure flow passage 43 spaced apart from the
first high-pressure flow passage 42 at a predetermined
interval and connected with an inlet line of the evaporator
30a.

[0030] Here, the second high-pressure flow passage
43 isin an "L"-shaped form.

[0031] Moreover, an insertion hole 44 is formed inside
the expansion block 41 for communicating the first high-
pressure flow passage 42 with the second high-pressure
flow passage 43 in such a way that the expansion valve
40a can be inserted and mounted between the first and
second high-pressure flow passages 42 and 43, and the
expansion valve 40a is inserted and mounted in the in-
sertion hole 44.

[0032] The insertion hole 44 is formed at right angles
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to thefirsthigh-pressure flow passage 42 at aside thereof
and penetrates from the side of the expansion block 41
to the second high-pressure flow passage 43 after pass-
ing through the first high-pressure flow passage 43 to
thereby communicate the first and second high-pressure
flow passages 42 and 43 with each other. Additionally,
a sealing cap 40d is mounted on the insertion hole 44 in
such a way as to seal an entrance of the insertion hole
44 afterthe expansion valve 40a is inserted and mounted
therein, whereby a leakage of refrigerant from the expan-
sion block 41 can be prevented.

[0033] Furthermore, the expansion valve 40a is
mounted in the insertion hole 44 of the expansion block
41, and controls the opening and closing degree of the
second high-pressure flow passage 43 accordingto tem-
perature or pressure of refrigerant flowing in the first high-
pressure flow passage 42.

[0034] The expansion valve 40a includes a tempera-
ture-sensing part 40b adapted to perform contraction and
expansion by sensing the temperature and pressure of
the refrigerant flowing in the first high-pressure flow pas-
sage 42, and a valve part 40c adapted to control the
opening and closing degree of the second high-pressure
flow passage 43 to adjust an amount of refrigerant sup-
plied to the evaporator 30 according to the contraction
or expansion of the temperature-sensing part 40b.
[0035] In this instance, the temperature-sensing part
40b is mounted on the first high-pressure flow passage
42 of the expansion block 41, and the valve part 40c
adjusts the amount of refrigerant passing through the
second high-pressure flow passage 43 while vertically
movingininterlock with the temperature-sensing part 40b
when the temperature-sensing part 40b performs the
contraction or expansion.

[0036] In addition, the second high-pressure flow pas-
sage 43 has flow passage reducing potrtions 43a formed
at upstream and downstream portions of the valve part
40c for reducing a diameter of the flow passage, so that
a throttling action can be performed smoothly during a
process that the refrigerant passing through the second
high-pressure flow passage 43 passes through the flow
passage reducing portions 43a.

[0037] Inthisinstance, the flow passage reducing por-
tions 43a is formed adjacent to the valve part 40c.
[0038] As described above, the expansion valve 40a
controls the opening and closing degree of the second
high-pressure flow passage 43 according to the temper-
ature or pressure of the refrigerant of the outlet of the
gas cooler 20, which flows through the first high-pressure
flow passage 42, to thereby adjust the flow amount of
the refrigerant, whereby the system can keep a proper
temperature or pressure to achieve the optimum efficien-
cy.

[0039] Furthermore, the internal heat exchanger 49 is
integrally mounted on a side of the expansion block 41,
and heat-exchanges the high-pressure refrigerant flow-
ing from the first high-pressure flow passage 42 to the
second high-pressure flow passage 43 with the low-pres-
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sure refrigerant flowing from the evaporator 30 to the
compressor 10.

[0040] Here, in case where the accumulator 50 is
mounted betweenthe evaporator 30 and the internal heat
exchanger 49, the internal heat exchanger 49 heat-ex-
changes the high-pressure refrigerant flowing from the
first high-pressure flow passage 42 to the second high-
pressure flow passage 43 with the low-pressure refrig-
erant flowing from the accumulator 50 to the compressor
10.

[0041] Moreover, in order to mount the internal heat
exchanger 49, the expansion block 41 includes a first
low-pressure flow passage 45 connected with an outlet
line 30b of the evaporator 30 or an outlet line 50b of the
accumulator50 (in case where the accumulatoris mount-
ed) and a second low-pressure flow passage 46 connect-
ed with an inlet line 10a of the compressor 10.

[0042] Inthis instance, it is preferable that the second
high-pressure flow passage 43 and the first low-pressure
flow passage 45 are formed adjacent to a side of the
expansion block 41. That is, when the second high-pres-
sure flow passage 43 and the first low-pressure flow pas-
sage 45 are formed adjacent to the side of the expansion
block 41, the side of the expansion block 41 can be di-
rectly mounted on inlet and outlet of the evaporator 30
and flow directions of the low-pressure reffigerant and
the high-pressure refrigerant are opposed to each other
in the internal heat exchanger 49 to thereby enhance a
heat-exchanging performance.

[0043] Theinternal heat exchanger 49 includes: a low-
pressure pipe 48 of a predetermined length mounted on
a side of the expansion block 41 and adapted to commu-
nicatingly connect an outlet of the first low-pressure flow
passage 45 and an inlet of the second low-pressure flow
passage 46 with each other; and a high-pressure pipe
47 of a predetermined length mounted on the side of the
expansion block 41 and adapted to communicatingly
connect an outlet of the first high-pressure flow passage
42 and aninlet of the second high-pressure flow passage
43 with each other.

[0044] That is, the internal heat exchanger 49 has a
double pipe structure that the high-pressure pipe 47 is
located inwardly and the low-pressure pipe 48 is located
outwardly. In this instance, an end portion of the high-
pressure pipe 47 is inserted into the first low-pressure
flow passage 45 and connected with the outlet of the first
high-pressure flow passage 42, and the other end portion
is inserted into the second low-pressure flow passage 46
and connected with the inlet of the second high-pressure
flow passage 43.

[0045] Inthe meantime, the first and second low-pres-
sure flow passages 45 and 46 penetrating the expansion
block 41 is not communicated with the first and second
high-pressure flow passages 42 and 43, but communi-
cated only with the low-pressure pipe 48.

[0046] In addition, the high-pressure pipe 47 and the
low-pressure pipe 48 of the internal heat exchanger 49
can be bonded integrally with the expansion block 41 via
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welding, or coupled to the expansion block 41 through a
separate sealing structure using an O-ting.

[0047] Accordingly, the high-temperature and high-
pressure refrigerant discharged from the gas cooler 20
and flowing in the high-pressure pipe 47 through the first
high-pressure flow passage 42 heat-exchanges with the
low-temperature and low-pressure refrigerant dis-
charged from the evaporator 30 or the accumulator 50
(in case where the accumulator 50 is mounted) and flow-
ing in the low-pressure pipe 48 through the first low-pres-
sure flow passage 45, whereby temperature of the high-
temperature and high-pressure refrigerant before throt-
tling lowers and the degree of superheat of the refrigerant
introduced into the compressor 10 rises.

[0048] Additionally, the refrigerant heat-exchanged
while flowing in the high-pressure pipe 47 is throttled
while passing through the second high-pressure flow
passage 43, and then, introduced into the evaporator 30.
In this instance, the refrigerant heat-exchanged while
flowing in the low-pressure pipe 48 passes through the
second low-pressure flow passage 46, and then, is intro-
duced into the compressor 10.

[0049] Hereinafter, a refrigerant circulation process of
the air-conditioning system according to the first pre-
ferred embodiment will be described as follows.

[0050] First, when the high-temperature and high-
pressure liquid refrigerant discharged from the compres-
sor 10 is introduced into the gas cooler 20, the gas cooler
20 heat-exchanges the introduced liquid refrigerant with
the outside air.

[0051] Continuously, the refrigerant passing through
the gas cooler 20 is introduced into the first high-pressure
flow passage 42 of the expansion block 41 through the
outlet line 20b of the gas cooler 20, and then, introduced
into the second high-pressure flow passage 43 through
the high-pressure pipe 47 of the internal heat exchanger
49.

[0052] The refrigerantintroduced into the second high-
pressure flow passage 43 is quickly expanded by the
throttling action of the expansion valve 40a and changed
into a wet saturated state of low-temperature and low-
pressure, and then, introduced into the evaporator 30
through the inlet line 30a of the evaporator 30.

[0053] Thereafter, the evaporator 30 heat-exchanges
the introduced refrigerant with air blown to the inside of
the vehicle by a blower (not shown). In this instance, the
refrigerant is evaporated in the evaporator 30 to thereby
be converted into low-temperature and low-pressure re-
frigerant, and then, discharged to the outside.

[0054] After the liquid refrigerant is removed from the
low-temperature and low-pressure refrigerant while the
low-temperature and low-pressure refrigerant dis-
charged from the evaporator 30 passes through the ac-
cumulator 50 along the outlet line 30b of the evaporator
30, the refrigerant is introduced into the first low-pressure
flow passage 45 of the expansion block 41 through the
outlet line 50b of the accumulator 50.

[0055] Thereafter, the refrigerant introduced into the
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first low-pressure flow passage 45 of the expansion block
41 is introduced into the second low-pressure flow pas-
sage 46 through the low-pressure pipe 48 of the internal
heat exchanger 49.

[0056] Inthe above process, the high-temperature and
high-pressure refrigerant passing through the high-pres-
sure pipe 47 of the internal heat exchanger 49 heat-ex-
changes with the low-temperature and low-pressure re-
frigerant passing through the low-pressure pipe 48 of the
internal heat exchanger 49, whereby temperature of the
high-temperature and high-pressure refrigerant flowing
from the gas cooler 20 to the expansion valve 40a (valve
part of the expansion valve) lowers and the degree of
superheat of the low-temperature and low-pressure re-
frigerant introduced into the compressor 10 is kept prop-
erly.

[0057] In succession, the refrigerant discharged
through the second low-pressure flow passage 46 is
sucked to the compressor 10 through the inlet line 10a
of the compressor 10, and recirculated in the same re-
frigerant cycle as the above.

[0058] FIG. 5 is a configurative diagram of an air-con-
ditioning system for vehicles according to a second pre-
ferred embodiment of the present invention, FIG. 6 is a
perspective view showing a state where expansion
means, an internal heat exchanger and an accumulator
are integrally formed in the air-conditioning system ac-
cording to the second preferred embodiment of the
present invention, and FIG. 7 is a sectional view showing
the state where the expansion means, the internal heat
exchanger and the accumulator are integrally formed in
the air-conditioning system according to the second pre-
ferred embodiment of the present invention. In the sec-
ond preferred embodiment of the present invention, only
different parts from the first preferred embodiment will be
described, and repeated description will be omitted.
[0059] As shown in the drawings, in the air-condition-
ing systemforvehicles according to the second preferred
embodiment, the expansion means 60, the internal heat
exchanger 49 and the accumulator 50 are all integrally
formed. Thatis, in the second preferred embodiment, the
internal heat exchanger 49 is disposed integrally with a
side of the expansion means 60 including an expansion
valve 40a and an expansion block 41a, and the accumu-
lator 50 is mounted in the internal heat exchanger 49.
[0060] So, refrigerant in the air-conditioning system
according to the second preferred embodiment is circu-
lated in order of a compressor 10, a gas cooler 20, the
expansion means 60/ internal heat exchanger 49/ accu-
mulator 50, an evaporator 30, the expansion means 40
/ internal heat exchanger 49/ accumulator 50, and the
compressor 10.

[0061] First, the expansion block 41a has the same
structure as the expansion block 41 of the first preferred
embodiment within a range to first and second high-pres-
sure flow passages 42 and 43 and an insertion hole 44.
However, inthe second preferred embodiment, since the
accumulator50is mountedinthe internal heat exchanger
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49, a first low-pressure flow passage 45a formed in the
expansionblock 41a serves as a passageway to connect
an outlet line 30b of the evaporator 30 with the accumu-
lator 50, and the expansion block 41a in the second pre-
ferred embodiment does not have the second low-pres-
sure flow passage 46, which is formed on the expansion
block 41 and connected with the inlet line 10a of the com-
pressor 10 in the first preferred embodiment.

[0062] Ofcourse, asecond low-pressure flow passage
46a is formed on an outlet of a low-pressure tank 48a,
which willbe described later, and connected with the inlet
line 10a of the compressor 10.

[0063] That is, the first and second low-pressure flow
passages 45a and 46a correspond with the first and sec-
ond low-pressure flow passages 45 and 46 of the first
preferred embodiment, and the low-pressure tank 48a of
the internal heat exchanger 49 of the second preferred
embodiment corresponds with the low-pressure pipe 48
of the internal heat exchanger 49 of the first preferred
embodiment.

[0064] Furthermore, the internal heat exchanger49in-
cludes: the low-pressure tank 48a integrally formed on a
side of the expansion block 41a in such a way that the
accumulator 50 connected with the outlet line 30b of the
evaporator 30 through the first low-pressure flow pas-
sage 45aformed in the expansion block 41a is mounted
therein, the low-pressure tank 48a having the second
low-pressure flow passage 46a formed on an outlet
thereof in such a way that the refrigerant discharged from
the accumulator 50 flows to the inlet line 10a of the com-
pressor 10; and a high-pressure pipe 47 adapted to con-
nect an outlet of the first high-pressure flow passage 42
with an inlet of the second high-pressure flow passage
43 and wound on the outer peripheral surface of the ac-
cumulator 50 within the low-pressure tank 48a, so that
the internal heat exchanger 49 heat-exchanges low-
pressure refrigerant flowing in the low-pressure tank 48a
and high-pressure refrigerant flowing in the high-pres-
sure pipe 47 with each other.

[0065] Thatis, as you can see through the structure of
the internal heat exchanger 49 according to the second
preferred embodiment, the low-pressure tank 48a, which
connects the first and second low-pressure flow passag-
es 45a and 46a with each other, surrounds the high-pres-
sure pipe 47, which connects the first and second high-
pressure flow passages 42 and 43 with each other,
whereby the refrigerant flowing in the high-pressure pipe
47 is heat-exchanged with the refrigerant flowing in the
low-pressure tank 48a. Such a structure can be obtained
by applying the structure of the internal heat exchanger
49 of the first preferred embodiment as it is.

[0066] In the meantime, the high-pressure pipe 47 is
wound on the accumulator 50 ranging from the top to the
bottom of the accumulator 50, and then, connected with
the inlet of the second-high-pressure flow passage 43
through a receiving hole 51a vertically formed in a vapor-
liquid separation tank 51 of the accumulator 50.

[0067] Moreover, the accumulator 50 includes: the va-
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por-liquid separation tank 51 having an empty inside; an
inflow pipe 52 adapted to communicate the first low-pres-
sure flow passage 45a formed in the expansion block
41a with the inside upper portion of the vapor-liquid sep-
aration tank 51 to thereby introduce the low-pressure re-
frigerant discharged from the evaporator 30 into the va-
por-liquid separation tank 51; a vapor-liquid separation
plate 54 integrally formed on the lower end of the inflow
pipe 52 for separating the liquid refrigerant and the vapor
refrigerant by scattering the low-pressure refrigerant in-
troduced through the inflow pipe 52; and an outflow pipe
53 adapted to communicate the inside upper portion of
the vapor-liquid separation tank 51 with the inside of the
low-pressure tank 48a for discharging the vapor refrig-
erant of the vapor-liquid separation tank 51 to the inside
of the low-pressure tank 48a.

[0068] Meanwhile, the refrigerant introduced into the
vapor-liquid separation tank 51 through the inflow pipe
52 is scattered by colliding with the vapor-liquid separa-
tion plate 54, and so, the liquid refrigerant contained in
the refrigerant drops down along the inner wall surface
of the vapor-liquid separation tank 51 and is gathered on
the bottom of the vapor-liquid separation tank 51. In this
instance, the liquid refrigerant gathered on the bottom of
the vapor-liquid separation tank 51 contains also lubri-
cating oil. While oil is generally soluble in and mixed with
refrigerant, it is gathered on a position lower than that of
the liquid refrigerant when the temperature is low since
specific gravity of the liquid refrigerant is higher than oil.
[0069] Therefore, the inside of the vapor-liquid sepa-
ration tank 51 is divided into an oil layer, a liquid refrig-
erant layer and a vapor refrigerant layer from the bottom
thereof. In this instance, it is preferable that the outflow
pipe 53 is in a "U"-shaped form as shown in the drawing
and an inlet of the outflow pipe 53 is located in an area
of the vapor refrigerant layer. It is also preferable that a
bent lower end portion of the outflow pipe 53 is located
in an area of the oil layer. Furthermore, it is preferable
that an outlet of the outflow pipe 53 is formed at the top
of the vapor-liquid separation tank 51, namely, opposed
to the second low-pressure flow passage 46a.

[0070] Moreover, in order to return the oil gathered on
the bottom of the vapor-liquid separation tank 51 to the
compressor 10, the outflow pipe 53 includes an oil hole
53a formed on the lower end portion of the outflow pipe
53, which is located in the area of the oil gathered on the
bottom of the vapor-liquid separation tank 51, and a filter
53b mounted around the oil hole 53a for preventing an
inflow of foreign matters. So, the oil gathered on the bot-
tom of the vapor-liquid separation tank 51 is introduced
into the outflow pipe 53 through the oil hole 53a, dis-
charged to the inside of the low-pressure tank 48a to-
gether with the vapor refrigerant flowing in the outflow
pipe 53, and then, supplied to the compressor 10 through
the second low-pressure flow passage 46a.

[0071] As described above, in the second preferred
embodiment, since the accumulator 50 is mounted in the
low-pressure tank 48a integrally formed on the side of
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the expansion block 41a and the high-pressure pipe 47
is wound on the accumulator 50, the high-pressure pipe
47 and the low-pressure tank 48a (which provides the
same role as the low-pressure pipe of the first preferred
embodiment) provide the same role as the internal heat
exchanger 49 of the double pipe structure according to
the first preferred embodiment, whereby the high-pres-
sure refrigerant flowing in the high-pressure pipe 47 heat-
exchanges with the low-pressure refrigerant flowing in
the compressor 10 in the accumulator 50 through the
low-pressure tank 48a.

[0072] Accordingly, in the second preferred embodi-
ment, since the expansion valve 40a, the internal heat
exchanger 49 and the accumulator 50 are formed inte-
grally with one another, a size and a length of the refrig-
erant line is reduced more and a loss of energy can be
reduced.

[0073] Hereinafter, a refrigerant circulation process of
the air-conditioning system according to the second pre-
ferred embodiment will be described as follows.

[0074] First, when the high-temperature and high-
pressure liquid refrigerant discharged from the compres-
sor 10 is introduced into the gas cooler 20, the gas cooler
20 heat-exchanges the introduced liquid refrigerant with
the outside air.

[0075] Continuously, the refrigerant passing through
the gas cooler 20 is introduced into the first high-pressure
flow passage 42 of the expansion block 41 through the
outlet line 20b of the gas cooler 20, and then, introduced
into the second high-pressure flow passage 43 through
the high-pressure pipe 47 of the internal heat exchanger
49.

[0076] Therefrigerantintroduced intothe second high-
pressure flow passage 43 is quickly expanded by the
throttling action of the expansion valve 40a and changed
into a wet saturated state of low-temperature and low-
pressure, and then, introduced into the evaporator 30
through the inlet line 30a of the evaporator 30.

[0077] Thereafter, the evaporator 30 heat-exchanges
the introduced refrigerant with air blown to the inside of
the vehicle by a blower (not shown). In this instance, the
refrigerant is evaporated in the evaporator 30 to thereby
be converted into low-temperature and low-pressure re-
frigerant, and then, discharged to the outside.

[0078] The low-temperature and low-pressure refrig-
erant discharged from the evaporator 30 is introduced
into the first low-pressure flow passage 45a of the ex-
pansion block 41a through the outlet line of the evapo-
rator 30, and then, introduced into the vapor-liquid sep-
aration tank 51 of the accumulator 50 through the inflow
pipe 52.

[0079] The refrigerant introduced into the vapor-liquid
separation tank 51 is first collided with the vapor-liquid
plate 54, andinthis instance, the liquid refrigerantis gath-
ered on the bottom of the vapor-liquid separation tank 51
while the vapor refrigerant and the liquid refrigerant are
separated from each other, whereby only pure vapor re-
frigerant is discharged to the inside upper portion of the
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low-pressure tank 48a through the outflow pipe 53.
[0080] Thereafter, the refrigerant discharged to the in-
side upper portion of the low-pressure tank 48a flows to
the lower portion of the low-pressure tank 48a, and is
dischargedto the second low-pressure flow passage 46a
and introduced into the compressor 10 through the inlet
line 10a of the compressor 10.

[0081] Inthe above process, the high-temperature and
high-pressure refrigerant passing through the high-pres-
sure pipe 47 of the internal heat exchanger 49 heat-ex-
changes with the low-temperature and low-pressure re-
frigerant flowing in the low-pressure tank 48a, whereby
temperature of the refrigerant flowing from the gas cooler
20 to the expansion valve 40a (valve part of the expan-
sion valve) lowers and the degree of superheat of the
refrigerant introduced into the compressor 10 from the
accumulator 50 rises.

[0082] Here, since the high-pressure pipe 47 is wound
on the vapor-liquid separation tank 51 of the accumulator
50, the high-temperature and high-pressure refrigerant
flowing in the high-pressure pipe 47 heat-exchanges not
only with the low-temperature and low-pressure refriger-
ant flowing in the accumulator 50 but also with the low-
temperature and low-pressure refrigerant flowing in the
low-pressure tank 48a. Of course, the high-temperature
and high-pressure refrigerant heat-exchanges with the
low-temperature and low-pressure refrigerant flowing in
the low-pressure tank 48a more than the low-tempera-
ture and low-pressure refrigerant flowing in the accumu-
lator 50.

[0083] Meanwhile, as described above, while only the
air-conditioning system, which uses CO, as refrigerant,
is described in the present invention, the present inven-
tion is not restricted to the above and is applicable to
various air-conditioning systems, which use different re-
frigerants including an HFC-based refrigerant.

[0084] As described above, since the expansion
means and the internal heat exchanger are formed inte-
grally with each other or the expansion means, the inter-
nal heat exchanger and the accumulator are formed in-
tegrally with one another, the air-conditioning system ac-
cording to the present invention can reduce the cost and
the loss of energy by reducing the assembly process
thereof through minimization and simplification of the re-
frigerant line.

[0085] In addition, since the expansion valve is em-
bedded in the expansion block and the internal heat ex-
changer is integrally mounted on the side of the expan-
sion block, the present invention can optimize efficiency
thereof by adjusting the amount of the refrigerant intro-
duced into the evaporator according to temperature and
pressure of the refrigerant passing through the gas cool-
er.

[0086] Whilethe presentinvention hasbeen described
with reference to the particular illustrative embodiments,
it is not to be restricted by the embodiments but only by
the appended claims. It is to be appreciated that those
skilled in the art can change or modify the embodiments
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without departing from the scope and spirit of the present block (41) and adapted to connect an outlet

alow-pressure pipe (48) of a predetermined
length mounted on a side of the expansion

invention. of the first low-pressure flow passage (45)
and aninlet of the second low-pressure flow
passage (46) with each other; and

Claims 5 a high-pressure pipe (47) of a predeter-
mined length mounted on the side of the

An air-conditioning system for vehicles comprising expansion block (41) in a double-pipe struc-
a compressor (10), a gas cooler (20), expansion ture with the low-pressure pipe (48) and
means (40) and an evaporator (30) as a refrigerant adaptedtoconnectan outlet of the first high-
line for circulating refrigerant in order, the expansion 70 pressure flow passage (42) and an inlet of
means (40) comprising: the second high-pressure flow passage (43)
with each other,
an expansion block (41 or 41a) having a first
high-pressure flow passage (42) connected with whereby the internal heat exchanger (49) heat-
an outlet line (20b) of the gas cooler (20) anda 15 exchanges low-pressure refrigerant flowing in
second high-pressure flow passage (43) con- the low-pressure pipe (48) with high-pressure
nected with an inlet line (30a) of the evaporator refrigerant flowing in the high-pressure pipe
(80), and including a first low-pressure flow pas- (47).
sage (45) connected with an outlet line (30b) of
the evaporator (30) and a second low-pressure 20 The air-conditioning system according to claim 1,
flow passage (46) connected with an inlet line wherein the high-pressure pipe (47) is mounted in
(10a) of the compressor (10); the low-pressure pipe (48) and has an end pottion
an expansion valve (40a) mounted inside the inserted into the first low-pressure flow passage (45)
expansion block (41 or41a) and adapted to con- and connected with the outlet of the first high-pres-
trol the opening and closing degree of the sec- 25 sure flow passage (42) and the other end portion
ond high-pressure flow passage (43) according inserted into the second low-pressure flow passage
to temperature or pressure of refrigerant flowing (46) and connected with the inlet of the second high-
in the first high-pressure flow passage (42), and pressure flow passage (43).
including :
30 The air-conditioning system according to claim 1,
a temperature-sensing part (40b) mounted wherein the expansion block (41) has an insertion
on the first high-pressure flow passage (42) hole (44) formed between the first and second high-
of the expansion block (41) and adapted to pressure flow passages (42; 43) for inserting the ex-
performcontraction and expansion by sens- pansion valve (40a) thereto.
ing temperature or pressure of the refriger- 35
ant flowing in the first high-pressure flow The air-conditioning system according to claim 3,
passage (42), and wherein a sealing cap (40d) is mounted on the in-
a valve part (40c) adapted to control the sertion hole (44) adapted to seal the insertion hole
opening and closing degree of the second (44) after the expansion valve (40a) is inserted and
high-pressure flow passage (43) to adjust 40 mounted into the insertion hole (44).
an amount of the refrigerant supplied to the
evaporator (30) according to the contraction The air-conditioning system according to claim 1,
or expansion of the temperature-sensing wherein the second high-pressure flow passage (43)
part (40b); and the first low-pressure flow passage (45) are
45 formed adjacent to the side of the expansion block
the air-conditioning system further comprising (41).
an internal heat exchanger (49) integrally
mounted on a side of the expansion block (41 The air-conditioning system according to claim 1,
or 41a) and adapted to heat-exchange high- characterized in that the air-conditioning system
pressure refrigerant flowing from the first high- 50 further comprises an accumulator (50) mounted be-
pressure flow passage (42) to the second high- tween an outlet of the evaporator (30) and the inter-
pressure flow passage (43) with low-pressure nal heat exchanger (49).
refrigerant flowing from the evaporator (30) to
the compressor (10), the internal heat exchang- An air-conditioning system for vehicles comprising
er (49) including: 55 a compressor (10), a gas cooler (20), expansion

means (40) and an evaporator (30) as a refrigerant
lineforcirculating refrigerantin order, characterized
in that the expansion means (40) comprises:
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an expansion block (41 or 41a) having a first
high-pressure flow passage (42) connected with
an outlet line (20b) of the gas cooler (20) and a
second high-pressure flow passage (43) con-
nected with an inlet line (30a) of the evaporator
(30); and

an expansion valve (40a) mounted inside the
expansion block (41 or41a) and adapted to con-
trol the opening and closing degree of the sec-
ond high-pressure flow passage (43) according
to temperature or pressure of refrigerant flowing
in the first high-pressure flow passage (42), and
the air-conditioning system comprising an inter-
nal heat exchanger (49) integrally mounted on
a side of the expansion block (41 or 41a) and
adapted to heat-exchange high-pressure refrig-
erant flowing from the first high-pressure flow
passage (42) to the second high-pressure flow
passage (43) with low-pressure refrigerant flow-
ing from the evaporator (30) to the compressor
(10),the internal heat exchanger (49) including
a low-pressure tank (48a) integrally formed on
a side of the expansion block (41a) in such a
way that a accumulator (50) connected with the
outlet line (30b) of the evaporator (30) through
a first low-pressure flow passage (45a) formed
inthe expansion block (41a) is mounted therein,
the low-pressure tank (48a) having a second
low-pressure flow passage (46a) formed on an
outlet thereof in such a way that the refrigerant
discharged from the accumulator (50) flows to
the inlet line (10a) of the compressor (10); and
a high-pressure pipe (47) adapted to connect an
outlet of the first high-pressure flow passage
(42) with an inlet of the second high-pressure
flow passage (43), the high-pressure pipe (47)
being wound on the outer peripheral surface of
the accumulator (50) within the low-pressure
tank (48a),

whereby low-pressure refrigerant flowing in the
low-pressure tank (48a) and high-pressure re-
frigerant flowing in the high-pressure pipe (47)
heat-exchange with each other.

8. The air-conditioning system according to claim 7,

wherein the accumulator (50) includes:

a vapor-liquid separation tank (51) having an
empty inside;

an inflow pipe (52) adapted to communicate the
first low-pressure flow passage (45a) formed in
the expansion block (41a) with the inside upper
portion of the vapor-liquid separation tank (51)
tothereby introduce the low-pressure refrigerant
discharged from the evaporator (30) into the va-
por-liquid separation tank (51);

a vapor-liquid separation plate (54) integrally
formed on the lower end of the inflow pipe (52)
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10.

1.

12.

13.

14.

forseparatingthe liquid refrigerantand the vapor
refrigerant by scattering the low-pressure refrig-
erant introduced through the inflow pipe (52);
and

an outflow pipe (53) adapted to communicate
the inside upper portion of the vapor-liquid sep-
aration tank (51) with the inside of the low-pres-
sure tank (48a) for discharging the vapor refrig-
erant of the vapor-liquid separation tank (51) to
the inside of the low-pressure tank (48a).

The air-conditioning system according to claim 8,
wherein an outlet of the outflow pipe (53) is opposed
to the second low-pressure flow passage (46a).

The air-conditioning system according to claim 7,
wherein the expansion block (41) has an insetrtion
hole (44) formed between the first and second high-
pressure flow passages (42; 43) for inserting the ex-
pansion valve (40a) thereto.

The air-conditioning system according to claim 10,
wherein a sealing cap (40d) is mounted on the in-
sertion hole (44) adapted to seal the insertion hole
(44) after the expansion valve (40a) is inserted and
mounted into the insertion hole (44).

The air-conditioning system according to claim 7,
wherein the second high-pressure flow passage (43)
and the first low-pressure flow passage (45) are
formed adjacent to the side of the expansion block
(41).

The air-conditioning system according to claim 7,
wherein the expansion valve (40a) includes: a tem-
perature-sensing part (40b) adapted to perform con-
traction and expansion by sensing temperature or
pressure of the refrigerant; and a valve part (40c)
adapted to control the opening and closing degree
of the second high-pressure flow passage (43) to
adjust an amount of the refrigerant supplied to the
evaporator (30) according to the contraction or ex-
pansion of the temperature-sensing part (40b).

The air-conditioning system according to claim 7,
wherein the temperature-sensing part (40b) is
mounted onthefirst high-pressure flow passage (42)
of the expansion block (41).

Patentanspriiche

1.

Klimaanlage flir Fahrzeuge, die einen Kompressor
(10), einen Gaskuhler (20), Expansionsmittel (40)
und einen Verdampfer (30) als eine Kaltemittellei-
tung zum Umwaélzen von Kaltemittel in dieser Rei-
henfolge umfasst, wobei die Expansionsmittel (40)
umfassen:
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einen Expansionsblock (41 oder 41a), der einen
ersten Hochdruck-Strémungsdurchgang (42),
der mit einer Auslassleitung (20b) des Gaskilh-
lers (20) verbunden ist, und einen zweiten Hoch-
druck-Strémungsdurchgang (43), der mit einer
Einlassleitung (30a) des Verdampfers (30) ver-
bunden ist, aufweist, und der einen ersten Nie-
derdruck-Strémungsdurchgang (45), der mit ei-
ner Auslassleitung (30b) des Verdampfers (30)
verbunden ist, und einen zweiten Niederdruck-
Strémungsdurchgang (46), der mit einer Einlas-
sleitung (10a) des Kompressors (10) verbunden
ist, aufweist;;

ein Expansionsventil (40a), das innerhalb des
Expansionsblocks (41 oder 41a) befestigt ist
und dazu eingerichtet ist, den Grad des Offnens
und SchlieBens des zweiten Hochdruck-Strd-
mungsdurchgangs (43) entsprechend der Tem-
peratur oder dem Druck des in dem ersten Hoch-
druck-Strémungsdurchgangs (42) flieBenden
Kaltemittels zu steuern, und das aufweist:

einen Temperaturerfassungsteil (40b), der
an dem ersten Hochdruck-Strémungs-
durchgang (42) des Expansionsblocks (41)
angebracht ist und dazu eingerichtet ist, ei-
ne Kontraktion und Expansion durch Erfas-
senvon Temperatur oder Druck des in dem
ersten  Hochdruck-Strémungsdurchgang
(42) flieBenden Kéaltemittels durchzuflihren,
und

einen Ventilteil (40c), der dazu eingerichtet
ist, den Grad des Offnens und SchlieBens
des zweiten Hochdruck-Strémungsdurch-
gangs (43) zu steuern, um eine Menge des
Kéltemittels, die dem Verdampfer (30) zu-
gefiihrt wird, entsprechend der Kontraktion
oder Expansion des Temperaturerfas-
sungsteils (40b) zu regeln;

wobei die Klimaanlage ferner einen inneren
Warmetauscher (49) umfasst, der integral an ei-
ner Seite des Expansionsblocks (41 oder 41a)
befestigtistund dazu eingerichtetist, einen War-
meaustausch zwischen Hochdruck-Kaltemittel,
das von dem ersten Hochdruck-Strémungs-
durchgang (42) zu dem zweiten Hochdruck-
Strémungsdurchgang (43) flieBt, und Nieder-
druck-Kéltemittel, das von dem Verdampfer (30)
zu dem Kompressor (10) flieBt, zu bewirken, wo-
bei der innere Warmetauscher (49) aufweist:

ein Niederdruckrohr (48) von einer vorbe-
stimmten Lange, das an einer Seite des Ex-
pansionsblocks (41) befestigt ist und dazu
eingerichtet ist, einen Auslass des ersten
Niederdruck-Strdémungsdurchgangs  (45)
undeinen Einlass des zweiten Niederdruck-
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Strdmungsdurchgangs (46) miteinander zu
verbinden; und

ein Hochdruckrohr (47) von einer vorbe-
stimmten Lange, das an der Seite des Ex-
pansionsblocks (41) in einer Doppelrohr-
struktur mit dem Niederdruckrohr (48) be-
festigt ist und dazu eingerichtet ist, einen
Auslass des ersten Hochdruck-Strémungs-
durchgangs (42) und einen Einlass des
zweiten Hochdruck-Strdémungsdurchgangs
(43) miteinander zu verbinden,

wodurch der innere Warmetauscher (49) einen
Warmeaustausch zwischen Niederdruck-Kalte-
mittel, das in dem Niederdruckrohr (48) flieBt,
und Hochdruck-Kaltemittel, das in dem Hoch-
druckrohr (47) flieBt, bewirkt.

Klimaanlage nach Anspruch 1, wobei das Hoch-
druckrohr (47) in dem Niederdruckrohr (48) befestigt
ist und einen Endabschnitt aufweist, der in den er-
sten Niederdruck-Strémungsdurchgang (45) einge-
setztist und mit dem Auslass des ersten Hochdruck-
Strémungsdurchgangs (42) verbunden ist, und der
andere Endabschnitt in den zweiten Niederdruck-
Strémungsdurchgang (46) eingesetzt ist und mit
dem Einlass des zweiten Hochdruck-Strémungs-
durchgangs (43) verbunden ist.

Klimaanlage nach Anspruch 1, wobei der Expansi-
onsblock (41) ein Einsteckloch (44), das zwischen
dem ersten und dem zweiten Hochdruck-Stro-
mungsdurchgang (42; 43) ausgebildet ist, zum Ein-
setzen des Expansionsventils (40a) in dasselbe auf-
weist.

Klimaanlage nach Anspruch 3, wobei eine Dichtkap-
pe (40d) auf dem Einsteckloch (44) befestigt ist, die
dazu eingerichtet ist, das Einsteckloch (44) abzu-
dichten, nachdem das Expansionsventil (40a) in das
Einsteckloch (44) eingesetzt und in ihm befestigt
wurde.

Klimaanlage nach Anspruch 1, wobei der zweite
Hochdruck-Strémungsdurchgang (43) und der erste
Niederdruck-Strémungsdurchgang (45) der Seite
des Expansionsblocks (41) benachbart ausgebildet
sind.

Klimaanlage nach Anspruch 1, dadurch gekenn-
zeichnet, dass die Klimaanlage ferner einen Akku-
mulator (50) umfasst, der zwischen einem Auslass
des Verdampfers (30) und dem inneren Warmetau-
scher (49) befestigt ist.

Klimaanlage fur Fahrzeuge, die einen Kompressor
(10), einen Gaskuhler (20), Expansionsmittel (40)
und einen Verdampfer (30) als eine Kéltemittellei-
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tung zum Umwaélzen von Kaltemittel in dieser Rei-
henfolge umfasst, dadurch gekennzeichnet, dass
die Expansionsmittel (40) umfassen:

einen Expansionsblock (41 oder 41a), der einen
ersten Hochdruck-Strémungsdurchgang (42),
der mit einer Auslassleitung (20b) des Gaskiih-
lers (20) verbunden ist, und einen zweiten Hoch-
druck-Strémungsdurchgang (43), der mit einer
Einlassleitung (30a) des Verdampfers (30) ver-
bunden ist, aufweist; und

ein Expansionsventil (40a), das innerhalb des
Expansionsblocks (41 oder 41a) befestigt ist
und dazu eingetrichtet ist, den Grad des Offnens
und SchlieBens des zweiten Hochdruck-Stro-
mungsdurchgangs (43) entsprechend der Tem-
peratur oder dem Druck desin dem ersten Hoch-
druck-Strémungsdurchgangs (42) flieBenden
Kaltemittels zu steuern, und

wobei die Klimaanlage einen inneren Wéarme-
tauscher (49) umfasst, der integral an einer Sei-
te des Expansionsblocks (41 oder 41a) befestigt
ist und dazu eingerichtet ist, einen Warmeaus-
tausch zwischen Hochdruck-Kaltemittel, das
von dem ersten Hochdruck-Strémungsdurch-
gang (42) zu dem zweiten Hochdruck-Strd-
mungsdurchgang (43) flieBt, und Niederdruck-
Kéltemittel, das von dem Verdampfer (30) zu
dem Kompressor (10) flieBt, zu bewirken, wobei
der innere Warmetauscher (49) aufweist:

einen Niederdrucktank (48a), der integral
an einer Seite des Expansionsblocks (41a)
auf eine solche Weise angeformt ist, dass
ein Akkumulator (50), der mit der Auslas-
sleitung (30b) des Verdampfers (30) uber
einen in dem Expansionsblock (41a) aus-
gebildeten ersten Niederdruck-Strémungs-
durchgang (45a) verbunden ist, in ihm be-
festigt ist, wobei der Niederdrucktank (48a)
einen zweiten Niederdruck-Strémungs-
durchgang (46a) aufweist, der an einem
Auslass desselben auf eine solche Weise
ausgebildet ist, dass das aus dem Akkumu-
lator (50) ausstrdomende Kéaltemittel zu der
Einlassleitung (10a) des Kompressors (10)
flieBt; und

ein Hochdruckrohr (47), das dazu einge-
richtet ist, einen Auslass des ersten Hoch-
druck-Strémungsdurchgangs (42) mit ei-
nem Einlass des zweiten Hochdruck-Strd-
mungsdurchgangs (43) zu verbinden, wo-
bei das Hochdruckrohr (47) innerhalb des
Niederdrucktanks (48a) um die duBere Um-
fangsflache des Akkumulators (50) herum
gewunden ist,

wodurch ein Warmeaustausch zwischen
Niederdruck-Kaltemittel, das in dem Nie-
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8.

9.

10.

1.

12.

20

derdrucktank (48a) flieBt, und Hochdruck-
Kéltemittel, das in dem Hochdruckrohr (47)
flieBt, bewirkt.

Klimaanlage nach Anspruch 7, wobei der Akkumu-
lator (50) aufweist:

einen Dampf-Flussigkeits-Trenntank (51) mit ei-
nem leeren Inneren;

ein Zuflussrohr (52), das dazu eingerichtet ist,
den ersten Niederdruck-Strémungsdurchgang
(45a), der in dem Expansionsblock (41a) aus-
gebildet ist, mit dem inneren oberen Abschnitt
des Dampf-Fllssigkeits-Trenntanks (51) zu ver-
binden, um dadurch das aus dem Verdampfer
(30) ausgestréomte Niederdruck-Kaltemittel in
den Dampf-Flissigkeits-Trenntank (51) einzu-
leiten;

eine Dampf-Flissigkeits-Trennplatte (54), die
integral an das untere Ende des Zuflussrohres
(52) angeformt ist, zum Trennen des fllssigen
Kaltemittels und des dampfférmigen Kaltemit-
tels durch Zerstduben des durch das Zufluss-
rohr (52) zugefiihrten Niederdruck-Kaltemittels;
und

ein Abflussrohr (53), das dazu eingerichtet ist,
den inneren oberen Abschnitt des Dampf-Flus-
sigkeits-Trenntanks (51) mit dem Inneren des
Niederdrucktanks (48a) zu verbinden, um das
dampfférmige Kaltemittel des Dampf-Flissig-
keits-Trenntanks (51) ins Innere des Nieder-
drucktanks (48a) ausstrémen zu lassen.

Klimaanlage nach Anspruch 8, wobei ein Auslass
des Abflussrohres (53) auf der dem zweiten Nieder-
druck-Strémungsdurchgang (46a) entgegengesetz-
ten Seite angeordnet ist.

Klimaanlage nach Anspruch 7, wobei der Expansi-
onsblock (41) ein Einsteckloch (44), das zwischen
dem ersten und dem zweiten Hochdruck-Strd-
mungsdurchgang (42; 43) ausgebildet ist, zum Ein-
setzen des Expansionsventils (40a) in dasselbe auf-
weist.

Klimaanlage nach Anspruch 10, wobei eine Dicht-
kappe (40d) auf dem Einsteckloch (44) befestigt ist,
die dazu eingerichtet ist, das Einsteckloch (44) ab-
zudichten, nachdem das Expansionsventil (40a) in
das Einsteckloch (44) eingesetzt und in ihm befestigt
wurde.

Klimaanlage nach Anspruch 7, wobei der zweite
Hochdruck-Strémungsdurchgang (43) und der erste
Niederdruck-Strémungsdurchgang (45) der Seite
des Expansionsblocks (41) benachbart ausgebildet
sind.
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13. Klimaanlage nach Anspruch 7, wobei das Expansi-

onsventil (40a) aufweist:

einen Temperaturerfassungsteil (40b), derdazu
eingerichtet ist, eine Kontraktion und Expansion
durch Erfassen von Temperatur oder Druck des
Kaltemittels durchzufiihren; und einen Ventilteil
(40c), der dazu eingerichtet ist, den Grad des
Offnens und SchlieBens des zweiten Hoch-
druck-Strémungsdurchgangs (43) zu steuern,
um eine Menge des Kéltemittels, die dem Ver-
dampfer (30) zugefuhrt wird, entsprechend der
Kontraktion oder Expansion des Temperaturer-
fassungsteils (40b) zu regeln.

14. Klimaanlage nach Anspruch 7, wobei der Tempera-

turerfassungsteil (40b) an dem ersten Hochdruck-
Strémungsdurchgang (42) des Expansionsblocks
(41) befestigt ist.

Revendications

1.

Un systéme de climatisation pour véhicules compre-
nant un compresseur (10), un refroidisseur de gaz
(20), des moyens de détente (40) et un évaporateur
(80) comme ligne de fluide frigorigéne pour la circu-
lation de fluide frigorigéne dans I'ordre, les moyens
de détente (40) comprenant :

un bloc de détente (41 ou 41a) présentant un
premier passage d’écoulement a haute pression
(42) relié a une ligne de sortie (20b) du refroi-
disseur de gaz (20) et un deuxiéme passage
d’écoulement a haute pression (43) relié a une
conduite d’entrée (30a) de I'évaporateur (30), et
comprenant un premier passage a basse pres-
sion (45) relié 2 une ligne de sortie (30b) de l'éva-
porateur (30) et un deuxiéme passage d’écou-
lement a basse pression (46) relié & une con-
duite d’entrée (10a) du compresseur (10) ;

une valve de détente (40a) montée a I'intérieur
du bloc de détente (41 ou 41a) et congue pour
contréler le degré d’ouverture et de fermeture
du deuxiéme passage d’écoulement a haute
pression (43) selon la température ou la pres-
sion du fluide frigorigéne s’écoulant dans le pre-
mier passage d’écoulement a haute pression
(42), et comprenant :

une partie de détection de la température
(40b) montée sur le premier passage
d’écoulement a haute pression (42) du bloc
de détente (41) et adaptée pour réaliser la
contraction et 'expansion par détection de
la température ou la pression du fluide fri-
gorigene s’écoulant dans le premier passa-
ge d’écoulement & haute pression (42), et
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une partie de valve (40c) adaptée pour con-
troler le degré d’ouverture et de fermeture
du deuxiéme passage d’écoulement & hau-
te pression (43) pour régler une quantité de
fluide frigorigéne fournie a I'évaporateur
(80) en fonction de la contraction ou l'ex-
pansion de la partie de détection de la tem-
pérature (40b) ;

le systéme de climatisation comprenanten outre
un échangeur de chaleur interne (49) monté de
fagon monobloc sur un c6té du bloc de détente
(41 ou 41a) et adapté a provoquer un échange
de chaleur entre le fluide frigorigéne a haute
pression s’écoulant a partir du premier passage
d’écoulement & haute pression (42) vers le
deuxiéme passage d’écoulement a haute pres-
sion (43) avec du fluide frigorigene a basse pres-
sion s’écoulant a partir de I'évaporateur (30)
vers le compresseur (10), 'échangeur de cha-
leur interne (49), comprenant :

une conduite & basse pression (48) d’une
longueurprédéterminée montée surun cété
du bloc de détente (41) et destinée a relier
une sortie du premier passage d’écoule-
ment a basse pression (45) et une entrée
du deuxiéme passage d’écoulement a bas-
se pression (46) 'une a lautre, et

une conduite a haute pression (47) d’une
longueur prédéterminée montée sur le cété
du bloc de détente (41) dans une structure
a deux conduites avec la conduite a basse
pression (48) et destinée a relier une sortie
du premier passage d’écoulement & haute
pression (42) et une entrée du deuxiéme
passage d’écoulement a haute pression
(48) 'une avec l'autre,

de sorte que 'échangeur de chaleur interne (49)
provoques un échange de chaleur entre le fluide
frigorigéne a basse pression s’écoulant dans la
conduite a basse pression (48) et le fluide frigo-
rigéne a haute pression s’écoulant dans la con-
duite & haute pression (47).

Le systéme de climatisation selon la revendication
1, dans lequel la conduite a haute pression (47) est
montée dans la conduite a basse pression (48) et
présente une partie d’extrémité insérée dans le pre-
mier passage d’écoulement a basse pression (45)
etreliée ala sortie du premier passage d’écoulement
a haute pression (42) et 'autre partie d’extrémité in-
sérée dans le deuxiéme passage d’écoulement a
basse pression (46) et reliée & I'entrée du deuxiéme
passage d’écoulement a haute pression (43).

Le systéme de climatisation selon la revendication
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1, dans lequel le bloc de détente (41) présente un
orifice d'insertion (44) formé entre le premier et
deuxiéme passage d’écoulement & haute pression
(42 ; 43) pour l'insertion a cet endroit de la valve de
détente (40a).

Le systéme de climatisation selon la revendication
3, dans lequel un bouchon d’étanchéité (40d) est
monté surl’orifice d’insertion (44) adapté pour sceller
lorifice d’insertion (44) aprés l'insettion et le monta-
ge de la valve de détente (40a) dans I'orifice d’inser-
tion (44).

Le systéme de climatisation selon la revendication
1, dans lequel le deuxiéme passage d’écoulement
a haute pression (43) et le premier passage d’écou-
lement & basse pression (45) sont formés adjacents
au c6té du bloc de détente (41).

Le systéme de climatisation selon la revendication
1, caractérisé en ce que le systéme de climatisation
comprend en outre un accumulateur (50) monté en-
tre une sortie de I'évaporateur (30) et 'échangeur
de chaleur interne (49).

Un systéme de climatisation pour véhicules compre-
nant un compresseur (10), un refroidisseur de gaz
(20), des moyens de détente (40) et un évaporateur
(80) comme ligne de fluide frigorigéne pour la circu-
lation de fluide frigorigéne dans I'ordre, caractérisé
en ce que les moyens de détente (40)
comprennent :

un bloc de détente (41 ou 41a) présentant un
premier passage d’écoulement a haute pression
(42) relié a une ligne de sortie (20b) du refroi-
disseur de gaz (20) et un deuxiéme passage
d’écoulement a haute pression (43) relié & une
conduite d’entrée (30a) de I'évaporateur (30), et
une valve de détente (40a) montée a I'intérieur
du bloc de détente (41 ou 41a) et congue pour
contréler le degré d’ouverture et de fermeture
du deuxiéme passage d’écoulement a haute
pression (43) selon la température ou la pres-
sion du fluide frigorigéne s’écoulant dans le pre-
mier passage d’écoulement & haute pression
(42), et

le systtme de climatisation comprenant un
échangeur de chaleur interne (49) monté de fa-
¢on monobloc sur un cété du bloc de détente
(41 ou 41a) et adapté pour provoquer un échan-
ge de chaleur entre le fluide frigorigéne a haute
pression s’écoulant a partir du premier passage
d’écoulement & haute pression (42) vers le
deuxiéme passage d’écoulement a haute pres-
sion (43) et le fluide frigorigéne a basse pression
s’écoulant a partir de 'évaporateur (30) vers le
compresseur (10), 'échangeur de chaleur inter-
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ne (49) comprenant :

un réservoir a basse pression (48a) formé
de fagon monobloc sur un cété du bloc de
détente (41a) de telle sorte qu’un accumu-
lateur (50) relié a la ligne de sortie (30b) de
Iévaporateur (30) par un premier passage
d’écoulement & basse pression (45a) formé
dans le bloc de détente (41 a) est monté a
lintérieur, le réservoir a basse pression
(48a) présentant un deuxieme passage
d’écoulement a basse pression (46a) formé
sur une sortie de celui-ci de telle sorte que
le fluide frigorigéne sortant de 'accumula-
teur (50) s’écoule vers la conduite d’entrée
(10a) du compresseur (10), et

une conduite a haute pression (47) adaptée
a relier une sortie du premier passage
d’écoulement a haute pression (42) avec
une entrée du deuxiéme passage d’écou-
lement & haute pression (43), la conduite a
haute pression (47) étant enroulée sur la
surface périphérique externe de 'accumu-
lateur (50) dans le réservoir & basse pres-
sion (48a),

de sorte que le fluide frigorigéne a basse
pression s’écoulant dans le réservoir a bas-
se pression (48a) et le fluide frigorigéne a
haute pression s’écoulant dans la conduite
a haute pression (47) échangent de la cha-
leur 'un avec l'autre.

8. Le systéme de climatisation selon la revendication

7, dans lequel laccumulateur (50) comprend :

un réservoir de séparation liquide-vapeur (51)
vide a l'intérieur ;

une conduite d’alimentation (52) adaptée pour
relier le premier passage d’écoulement & basse
pression (45a) formé dans le bloc de détente
(41a) avec la partie intérieure supérieure du ré-
servoir de séparation liquide-vapeur (51) pour
ainsiintroduire le fluide frigorigéne abasse pres-
sion sortant de I'évaporateur (30) dans le réser-
voir de séparation liquide-vapeur (51) ;

une plaque de séparation liquide-vapeur (54)
formée de fagon monobloc sur 'extrémité infé-
rieure de la conduite d’alimentation (52) pour
séparer le fluide frigorigéne liquide et le fluide
frigorigéne sous forme de vapeur par diffusion
du fluide frigorigéne a basse pression introduit
par la conduite d’alimentation (52), et

une conduite de sortie (53) adaptée pour relier
la partie supérieure de I'intérieur du réservoir de
séparation liquide-vapeur (51) avec l'intérieur
du réservoir a basse pression (48a) pour éva-
cuer le fluide frigorigéne sous forme de vapeur
du réservoir de séparation liquide-vapeur (51) a
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Iintérieur du réservoir a basse pression (48a).

Le systéme de climatisation selon la revendication
8, dans lequel une sortie du tuyau de sortie (53) est
opposée au deuxiéme passage d’écoulement a bas-
se pression (46a).

Le systéme de climatisation selon la revendication
7, dans lequel le bloc de détente (41) présente un
orifice d’insertion (44) formé entre le premier et le
deuxieéme passage d’écoulement & haute pression
(42; 43) pour l'insertion a cet endroit de la valve de
détente (40a).

Le systéme de climatisation selon la revendication
10, dans lequel un bouchon d’étanchéité (40d) est
monté surl’orifice d’insertion (44) adapté pour sceller
lorifice d’insertion (44) aprés l'insertion et le monta-
ge de la valve de détente (40a) dans I'orifice d’inser-
tion (44).

Le systéme de climatisation selon la revendication
7, dans lequel le deuxieme passage d’écoulement
a haute pression (43) et le premier passage d'écou-
lement & basse pression (45) sont formés adjacents
au c6té du bloc de détente (41).

Le systéme de climatisation selon la revendication
7, dans lequel la valve de détente (40a) comprend:
une partie de détection de la température (40b)
adaptée pour réaliser la contraction et 'expansion
par détection de la température ou la pression du
fluide frigorigéne, et une partie de valve (40c) adap-
tée pour contréler le degré d’ouverture et de ferme-
ture du deuxiéme passage d’écoulement a haute
pression (43) pour régler une quantité de fluide fri-
gorigéne fournie a 'évaporateur (30) en fonction de
la contraction ou expansion de la partie de détection
de la température (40b).

Le systéme de climatisation selon la revendication
7, dans lequel la partie de détection de la tempéra-
ture (40b) estmontée surle premier passage d’écou-
lementa haute pression (42) du bloc de détente (41).
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FIG. 3
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FIG. 4
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