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(54) A refrigeration circuit of an air-conditioning system for a motor vehicle

(57) A refrigeration circuit (1) of an air-conditioning
system for a motor vehicle (2) comprises: a first pipe
(10); a second pipe (19); an expansion valve (12), which
is provided with a pair of connection inlets (23, 26); and
connection means (20) for connecting the first pipe (10)
and the second pipe (19) to the respective inlets of the
expansion valve (12), said connection means (20) com-
prising a flange (21) that is designed to be rigidly fixed

to the component (12). The first pipe (10) is rigidly fixed
to the flange and has an end portion (22) .mounted so
that it passes through the flange so as to engage a re-
spective inlet (23). The flange carries a pipe fitting (24),
which comprises an end portion (25) designed to en-
gage a respective inlet of the expansion valve (12) and,
at an opposite end, a fast-coupling element (27) for en-
gagement with a corresponding fast-coupling element
(28) carried by the second pipe (19).
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Description

[0001] The present invention relates to a refrigeration
circuit for an air-conditioning system, and in particular
to a refrigeration circuit of a motor vehicle and to a cor-
responding method.
[0002] Nowadays, motor vehicles are frequently pro-
vided with an air-conditioning system which comprises
a refrigeration circuit.
[0003] In detail, Figure 1 is a schematic representa-
tion of an air-conditioning system, designated by 1 of a
conventional type for a motor vehicle.
[0004] The refrigeration circuit 1 includes a compres-
sor 3, which is driven by the engine 4 of the motor vehicle
2 and is installed on the engine 4 itself. One outlet of the
compressor 2 is connected to a condenser 5 set in the
front part of an engine compartment 6 of the motor ve-
hicle 2 by means of a high-pressure gas pipe 7. The out-
let of the condenser 5 is connected by means of a liquid
pipe 10 to an expansion valve 12 generally housed in
the fire wall 13 set between the engine compartment 6
and the passenger compartment 14 of the motor vehi-
cle.
[0005] The expansion valve 12 is connected, via a
pipe 15, to an evaporator 16 housed at an air intake 17
of the passenger compartment, where there takes place
thermal exchange with the air introduced into the pas-
senger compartment itself, which is thus cooled. From
the evaporator 16 the gas at low pressure is conveyed
first to the expansion valve 12 by means of a feedback
pipe 18, which has a function of controlling the expan-
sion valve 12, and from this to the compressor 3 via an
intake pipe 19 housed in the engine compartment 6.
[0006] During assembly of the motor vehicle, it is
therefore necessary to make the connection of the ex-
pansion valve 12, mounted on the fire wall 13, with the
liquid pipe 10 and with the intake pipe 19.
[0007] Generally, the assembly of the motor vehicle
envisages first the installation of the components
housed in the engine compartment and fixed to the bod-
ywork, such as, for example the condenser 5, and sub-
sequently the installation of the engine 4 with the auxil-
iary members carried pre-mounted thereon, such as, for
instance, the compressor 3. After installation of the en-
gine, the electrical and fluid connections between the
various members must be made.
[0008] In the specific case, the condenser 5 and the
liquid pipe 10 are mounted in the engine compartment
6 prior to installation of the engine 4, and hence the pipe
for liquid may be conveniently connected to the expan-
sion valve 12, for example by providing, on the end of
the tube, a fixing flange, which is blocked on the expan-
sion valve 12 using a screw after the end of the tube has
been inserted in a liquid-tight way in a respective seat
of the valve itself.
[0009] The intake pipe 19 must be connected to the
expansion valve 12 after the engine 4 has been inserted
in the engine compartment 6. According to a known em-

bodiment, this operation is performed exactly according
to what has been described previously for the liquid pipe
10, but it is somewhat inconvenient on account of the
reduced spaces available between the engine 4 and the
fire wall 13.
[0010] Alternatively, the connection both of the liquid
pipe 10 and of the intake pipe 19 to the expansion valve
12 is obtained by previously fixing together the respec-
tive flanges of the two pipes, which are appropriately
shaped so as to form, as a whole, a plate designed to
be fixed to the expansion valve 12.
[0011] This solution in any case requires that the plate
should be fixed to the expansion valve 12 after assembly
of the engine and hence presents the same drawback
as the one described above.
[0012] According to a third known embodiment, there
is mounted on the expansion valve 12 a flange, which
is provided, on one side, with pipe fittings for the expan-
sion valve 12 and, on the opposite side, with two female
fast-coupling elements, to which corresponding male
fast-coupling elements carried by an end portion of the
corresponding pipes 10 and 19 are connected by snap
action. This latter operation may be carried out conven-
iently after installation of the engine.
[0013] This solution presents, however, the disadvan-
tage of rendering necessary an additional element be-
tween the expansion valve 12 and the pipes 10, 19 and
of consequently leading to four possible leakage points.
[0014] The purpose of the present invention is to ob-
tain a connection assembly between an expansion
valve of a refrigeration circuit of a motor vehicle and the
respective pipes which will enable a simple and inex-
pensive solution to the problems referred to above and
in particular ease of installation and, at the same time,
containment of the risks of leakage of fluid.
[0015] According to the present invention, there is
provided a refrigeration circuit of an air-conditioning sys-
tem of a motor vehicle, comprising: a first pipe; a second
pipe; a component of said circuit, provided with a pair of
connection inlets; and connection means for connecting
said first and second pipes to the respective said inlets
of the said component, said connection means compris-
ing a flange designed to be rigidly fixed to said compo-
nent, said first pipe being rigidly fixed to said flange and
having an end portion mounted so that it passes through
said flange to engage a respective said inlet, said refrig-
eration circuit being characterized in that it comprises a
pipe fitting, which is mounted so that it passes through
said flange and comprises an end portion, which is de-
signed to engage a respective said inlet of said compo-
nent and, at an opposite end, a fast-coupling element
for engagement with a corresponding fast-coupling ele-
ment carried by said second pipe.
[0016] The present invention will now be described
with reference to the annexed drawings, which illustrate
a non-limiting example of embodiment and in which:

- Figure 1 is a diagram of a refrigeration circuit of an
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air-conditioning system for a motor vehicle;
- Figure 2 is a side view of a connection assembly of

the refrigeration circuit illustrated in Figure 1, built
according to the present invention; and

- Figure 3 is a front view of the connection assembly
illustrated in Figure 2.

[0017] With reference to Figure 2, designated as a
whole by 20 is a connection assembly for connection of
a liquid pipe 10 and of an intake pipe 19 to an expansion
valve 12 of a refrigeration circuit 1 of the type described
previously and illustrated in Figure 1.
[0018] With reference in particular to Figures 2 and 3,
the connection assembly comprises a flange 21, de-
signed to be rigidly fixed to the expansion valve 12. The
liquid pipe 10 has an end portion 22 with axis A, which
is mounted so that it passes through a hole of the flange
21 (not illustrated) and is rigidly fixed to the flange 21,
in a known way, for example by means of rolling or weld-
ing. The end portion 22 of the liquid pipe 10 is designed
to engage a respective inlet 23 of the expansion valve
12, with the interposition of one or more seal gaskets of
a known type (not illustrated either).
[0019] According to the present invention, the con-
nection assembly 20 further comprises a tubular pipe
fitting 24, which is mounted so that it passes through a
second hole (not illustrated) of the flange 21 and com-
prises an end portion 25 facing the same side as the
end portion 22, which has an axis B parallel to the axis
A and is designed to engage a second inlet 26 of the
expansion valve 12.
[0020] The pipe fitting 24, which is elbow-shaped,
moreover comprises, at its opposite end, a fast-coupling
element 27, which is designed to engage a correspond-
ing fast-coupling element 28, carried by the intake pipe
19. The fast-coupling element 27, which is conveniently
of a male type, has an axis C orthogonal to the axis B
so as to face laterally, i.e., be parallel to, the flange 21
and hence to the fire wall 13, and thus to facilitate en-
gagement of the fast-coupling element 28 when the en-
gine 4 has been installed. The fast-coupling element 27
comprises an annular projection 31 obtained by plastic
deformation on the pipe fitting 24, which has the function
of mechanical retention in engagement with the fast-
coupling element 28, of a female type, of the intake pipe
19.
[0021] The fast-coupling element 28 may be of any
known type and is consequently not described herein.
[0022] The flange 21 is rectangular and is fixed to the
expansion valve 12 by means of pair of screws 29, 30.
[0023] In what follows, there are described the steps
of assembly of the refrigeration circuit 1 in the motor ve-
hicle 2.
[0024] In the first place, the condenser 5 and the ex-
pansion valve 12 are installed in the engine compart-
ment 6.
[0025] Prior to installation of the engine 4, the flange
21 of the connection assembly 20 is fixed by means of

the screws 29 and 30 to the expansion valve 12, whilst
the free end of the liquid pipe 10 is connected to the
condenser 7.
[0026] Next, the engine 4 is installed, which carries
the compressor 3, to which a first end portion of the in-
take pipe 19 is connected. Assembly is completed via
mere snap-action connection of the fast-coupling ele-
ment 28 carried by the intake pipe 19 on the fast-cou-
pling element 27 of the connection element 20.
[0027] From an examination of the characteristics of
the refrigeration circuit 1 built according to the present
invention, and in particular of the connection element
20, the advantages that said invention renders possible
emerge clearly.
[0028] The use of a connection element 20 built ac-
cording to the present invention enables the elimination
of complex operations of assembly and, at the same
time, containment of the risks of leakage of fluid.
[0029] In particular, the connection element 20 itself
may be connected to the expansion valve 12 before the
engine 4 of the motor vehicle 2 is installed in the engine
compartment 6, and thus enables a fast and convenient
connection of the intake pipe 19, which necessarily has
to be installed subsequently.
[0030] As compared to the known solution, in which
the pipes 10 and 19 are installed separately, each with
a fixing flange of its own, the connection assembly 20
consequently requires a single screwed assembly of the
flange 21 in a step in which the engine is not yet in-
stalled, and hence there are no problems of space.
[0031] In addition, as compared to the known solution,
which comprises an intermediate flange provided with
two fast-coupling elements for the respective pipes, the
connection assembly 20 according to the invention
presents the advantage of not requiring management of
a separate additional component and of having just
three possible leakage points.
[0032] Finally, from the foregoing it is evident that
modifications and variations may be made to the con-
nection assembly 20 described herein, without depart-
ing from the sphere of protection of the present invention
and that the said connection assembly 20 may be ap-
plied also for the connection of pipes to other elements
of the refrigeration circuit.
[0033] The connection assembly 20 may moreover
comprise different types of fast coupling.

Claims

1. A refrigeration circuit (1) of an air-conditioning sys-
tem for a motor vehicle (2), comprising: a first pipe
(10); a second pipe (19); a component (12) of said
circuit, which is provided with a pair of connection
inlets (23, 26); and connection means (20) for con-
necting said first pipe (10) and said second pipe (19)
to the respective said inlets of said component (12),
said first pipe (10) being rigidly fixed to said flange
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and having an end portion (22) mounted so that it
passes through said flange so as to engage a re-
spective said inlet (23), the circuit being character-
ized in that it comprises a pipe fitting (24), which is
carried by said flange and comprises an end portion
(25) designed to engage a respective said inlet of
said component and, at an opposite end, a fast-cou-
pling element (27) for engagement with a corre-
sponding fast-coupling element (28) carried by said
second pipe (19).

2. The circuit according to Claim 1, characterized in
that said pipe fitting (24) is mounted so that it pass-
es through said flange (21).

3. The circuit according to Claim 1 or Claim 2, char-
acterized in that said pipe fitting (24) is elbow-
shaped, and in that said fast-coupling element (27)
has an axis parallel to said flange (21).

4. The circuit according to any one of the preceding
claims, characterized in that said fast-coupling el-
ement (27) of said pipe fitting (24) comprises an an-
nular projection (31).

5. A connection assembly according to Claim 2, char-
acterized in that said flange (21) comprises at least
one hole engaged by a respective screw (29, 30)
for fixing the flange (21) itself to said component
(12).

6. The circuit according to any one of the preceding
claims, characterized in that said component (12)
is an expansion valve (12), in that said first pipe
(10) is a pipe for liquid (10), which can be connected
to a condenser (5) of said circuit (1), and in that
said second pipe (19) is an intake pipe (19), which
can be connected to a compressor (3) of said circuit
(1).

7. A method for connection of a first pipe (10) and of
a second pipe (19) to a component (12) of a refrig-
eration circuit (1) of an air-conditioning system of a
motor vehicle, comprising the steps of:

- mounting one end of said first pipe (10) through
a flange (21);

- fixing to said flange (21) a tubular pipe fitting
(24) provided with an end portion (25) for con-
nection with said component (12) and with a
fast-coupling element (27) designed for en-
gagement with a corresponding fast-coupling
element (28) carried by the second pipe (19);

- fixing said flange (21) to said component (12)
so that said end portion (22) of said first pipe
(10) and said end portion (25) of said pipe fitting
(24) will engage respective inlets (23, 26) of the
component (12) itself; and

- coupling the fast-coupling element (28) of said
second pipe (19) to the fast-coupling element
(27) of said pipe fitting (24).
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